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Summary

SUMMARY

Physical and biological characteristics of the Pacific Gas & Electric Company Diablo Canyon

Power Plant (DCPP) discharge receiving waters were monitored from July 1995 through

December 1998 under Monitoring and Reporting Program 90-09 revised by the Central Coast

Regional Water Quality Control Board in February 1995. In this report we describe new or

continuing effects of the DCPP discharge on nearshore marine communities. New or continuing

effects of the discharge are identified by comparing changes detected in the operation period

from 1987 through June 1995 (OpPeriod-l) that were presented in the TEMP Analysis Report to

changes detected during the recent operation period from July 1995 through 1998 (OpPeriod-2).

Water Temperatures and Dissolved Oxygen

As part of the Receiving Water Monitoring Program (RWMP) we collected data on ambient

seawater temperatures from 1995 through 1998 to describe natural variability. Seawater

temperatures in 1995 and 1996 were relatively normal, with cool upwelling periods in spring and

summer followed by warming in fall and cooling in winter. In 1997 and 1998, however, one of

the strongest El Nifto events in recent history produced record Water____________
Water Tempertures

warm temperatures along the entire California coast. In contrast to 30 -

the warm El Nifio conditions, an episode of cooler than normal 25 Oiscarge -80

seawater temperatures (La Nifia) occurred during the later portion a
~20 70~

of 1998. -n-

15 Intake so

The temperature of the DCPP cooling water discharge varies with -5

ambient intake temperatures, electrical generation heat load, 10o 1 19 -9 0
1995 1998 1997 1998

condenser cooling efficiency, and other operating conditions of the

power plant. Although these factors caused variation in absolute seawater temperatures at the

point of discharge, discharge delta-Tr values remained relatively steady at about 1 *C (=20°F).

Ambient seawater temperatures were very similar between control sites to the north and south of

Diablo Cove. These areas were not affected by warming from the discharge. Intertidal and

shallow subtidal temperatures in Diablo Cove averaged between 2.50 and 4.0°C above ambient,

with highest monthly mean temperatures between 50 and 6VC above ambient. Field's Cove is an

TENERA E9-025.2 S-1 RWMP 1995-98 Pmgress Report



Summary

area to the north of Diablo Cove where plume contact is substantially reduced from Diablo Cove.

Temperatures in Field's Cove averaged approximately 1 *C above ambient.

Dissolved oxygen (DO) concentrations (mg/i) were high at all of the stations in Diablo Cove,

Field's Cove, and control areas. DO levels regularly exceeded 100% solubility at control

stations, and measurements in Diablo Cove also indicated the water was well oxygenated. All of

the stations were located in shallow areas and experienced good

mixing and aeration due to tide and swell. DO concentrations were js - bi

lowest at the Diablo Cove stations due, in part, to the inverse •.•

relationship between temperature, and gas saturation levels in '.-
0Po SanU

seawater. UM

PACIFIC OCEAN

Biological Studies CA4

Biological

We collected and analyzed data to compare the abundances of StatonLcaton

intertidal and subtidal algae, invertebrates, and fishes in discharge

and control areas. The sampling methods used for the RWMP were identical to those used since

the studies first began in 1976. An array of stations inside and outside Diablo Cove were

sampled during the 1995 through 1998 study period.

Intertidal Algae

Effects of the discharge on the algal communities in Diablo and Diablo Cove

Intertidal Algae and Bare Rock
Field's Coves continued during the 1995 through 1998 period. P e and BrRoc

Changes prior to 1995 resulting in reductions in foliose algal cover 1 Sa \

in Diablo Cove and increases in filamentous algae and bare rock

substrate relative to pre-operation levels continued during 1995 N a M 'M

through 1998. The spatial extent of discharge effects increased in

Diablo Cove for some species by extending over broader shoreline elevations. Widespread

increases in warm-water tolerant algal species have not been observed. This may be the result of

secondary effects such as invertebrate grazing and colonization. During both operation periods,

changes were also detected in Field's Cove, providing evidence that discharge effects continued

to extend beyond.Diablo Cove. However, fewer species were affected in Field's Cove than in

TENERA E9-025.2 S-2 RWMP 1995-98 Progress Report
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Diablo Cove indicating that Field's Cove continues to represent a transition zone with reduced

discharge effects.

Intertidal Invertebrates

The discharge continued to affect intertidal invertebrates in both Dlablo Ce
Intertidal Limpets i

Diablo and Field's Coves. Invertebrate grazers in Diablo Cove are mt-fid ' P!

comprised of many species of limpets and snails. Grazer ,121
100
E75

populations fluctuated in response to the abundances of crustose Z I

and filamentous algal films in Diablo Cove. Although Diablo Cove ,78 828

and the control sites had many species in common, the proportions

of those species were very different between areas. The appearance of several species previously

unrecorded in Diablo Cove was likely related to El Nifio conditions that occurred during 1997.

These oceanographic conditions also occurred during plant operation in 1987, 1990, and 1992-

1993 and produce warmer seawater temperatures and northern flowing currents that can transport

larvae from southern California. Discharge effects to invertebrates in Field's Cove were much

reduced from the changes observed in Diablo Cove.

Black abalone continued to decrease in abundance in Diablo Cove
Black Abalone

and control areas from 1995 through 1998. The population estimate 020- Pul Eatimates

for the 1998 Diablo Cove survey was the lowest ever recorded 5 I

during the 1 8-year study. Continuing declines in Diablo Cove were i
.5 5

probably due to withering syndrome disease and the absence of 0
80 82 84 6 88 90 92 94 96 98

strong recruitment of juvenile abalone into the population in recent 7 77 7-; 7:77.-.NJ7

years.

Intertidal Fishes

We observed lower abundances of intertidal fishes and numbers of species in Diablo Cove

compared to Field's Cove during the 1995-1998 period. These results were generally similar to

previous years of operation. Rock pricldeback was the dominant intertidal fish species before

power plant operation. We believe that the decline of this species in Diablo Cove reflects its

known thermal sensitivity. Significant losses of intertidal algal cover that provided both habitat

and food in Diablo Cove also contributed to reductions in intertidal fishes.

TENERA E9-025.2 S-3 RWMP 1995-98 Progress Report
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Subtidal Algae

Changes in the subtidal algal community in Diablo Cove that occurred following power plant

start-up continued through the 1995-1998 period, including further increases in giant kelp.

Although the giant kelp canopy was greatly reduced by the warm seawater temperatures during

the 1997 El Nifio, it rapidly recovered and reformed a dense canopy throughout Diablo Cove by

spring 1998. Declines in algal understory species were partially due to shading effects of the

surface kelp canopy. As a result we found decreases in total understory algal cover, mean species

richness, and diversity during the 1995-1998 period. Some of

the changes at the shallow Field's Cove station were located G ,antkelp

in a transition area with reduced thermal effects as indicated

by the presence of giant kelp and premature senescence of

bull kelp. .)
Giant elp

Subtidal Invertebrates 1uc fO 3
Invertebrate assemblages and individual taxa at subtidal

stations in Diablo Cove showed continuing changes due to

the discharge during the 1995 through 1998 period. Most notably, several species of marine

snails continued to decrease. In contrast to Diablo Cove, most invertebrate taxa remained

unchanged at the Field's Cove stations. A few taxa in Field's Cove had changes that paralleled

the patterns of change observed for those species in Diablo Cove. This indicated that discharge

effects in Field's Cove were present but much reduced in magnitude from the effects in Diablo

Cove.

The rate of decrease in red abalone abundance was faster in Diablo Cove during the 1995-1998

period than elsewhere in the study area. Predation and WS disease were the likely causes of these

declines.

Subtidal Fishes

The assemblage of fishes that characterized north and south Diablo Cove immediately after

power plant start-up was still present in the 1995-1998 period. This assemblage was

characterized by increased occurrences of warm-temperate species more characteristic of

TENERA E9-025.2 S-4 RWMP 1995-98 Progress Report
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southern California and bay habitats, and by reductions of cool-temperate species in shallow

areas of the cove. New occurrences of several fishes in Diablo Cove that have more southern,

warm water distributions likely resulted from larval transport during the El Nifto conditions that

prevailed in 1997.

Continuing changes in the fish assemblage occurred in both Diablo Cove and control areas. The

increased abundance of giant kelp habitat in Diablo Cove from 1995 through 1998 may have

resulted in the increased abundances of some kelp-associated fish species including juveniles of

some rockfish species that use the kelp habitat during recruitment. Decreases in abundance

occurred in over 80% of the fish taxa at the control area between the operational periods of

1987-1994 and 1995-1998. Some of the declines were in species with commercial and

sportfishery value, such as black-and-yellow rockfish and kelp greenling. Greater fishing effort

at South Control than in Diablo Cove probably contributed to these declines. Other declines,

however, occurred in small species that were not targeted by fishing. Therefore the changes may

have been due to natural fluctuations related to an extended period of ocean warming and

reduced productivity in the California ocean current system.

TENERA E9--025.2 S-5 RWMP 1995-98 Progress Report



1.0 Introduction

1.0 INTRODUCTION

Monitoring of the marine environment near the Diablo Canyon Power Plant (DCPP) was

conducted from July 1995 through December 1998 as required by National Pollutant Discharge

Elimination System (NPDES) Permit Order No. 90-09 revised in February 1995 by the Central

Coast Regional Water Quality Control Board (RWQCB). In July 1995 the revised Receiving

Water Monitoring Program (RWMP) for DCPP was implemented. Changes in the marine

environment in the vicinity of DCPP are monitored in accordance with the RWMP to detect

effects of the plant's cooling water discharge. This report describes important new or continuing

effects of the DCPP discharge on nearshore marine communities.

Nearshore communities of DCPP have been monitored and reported on since 1976. Results from

1976 through June 1995 were presented in the Thermal Effects Monitoring Program (TEMP)

Analysis Report (Tenera 1997). The TEMP Analysis Report contained comprehensive analyses

and descriptions of changes in the receiving water community resulting from the DCPP

discharge. Three semi-annual reports (PG&E, 1996a, 1996b, 1997) presented data collected in

the RWMP from July 1995 through December 1996. A comprehensive report on the RWMP

results from 1995-1997 described new or continuing changes resulting from the discharge that

occurred after the completion of the TEMP (Tenera 1997). Reports have shown that changes

resulting from the discharge occurred in both the intertidal and subtidal marine communities.

Changes were greatest in magnitude in the intertidal and shallow subtidal areas of Diablo Cove.

Changes of lesser magnitude were detected in the intertidal areas of South Diablo Point and in

Field's Cove to the north of Diablo Cove.

New or continuing effects of the discharge are identified in this current report by comparing

changes detected in the operation period from 1987 through June 1995 (Tenera 1997) to changes

detected during the recent operation period from July 1995 through December 1998. This

approach was previously used to evaluate the July 1995 through December 1997 operation

period (Tenera 1999). For analytical purposes, the DCPP operation period (1985 through 1998)

was partitioned into two sub-periods:

0 'OpPeriod- P' - January 1987 through June 1995, and

• 'OpPeriod-2' -July 1995 through December 1998.

TENERA E9-025.2 1-1 RWMP 1995-98 Progress Report



1.0 Introduction

OpPeriod- 1 was monitored during the TEMP studies, while OpPeriod-2 was, and continues to

be, monitored during the RWMP studies.

1.1 Study Design and Analysis

Stations contacted by the discharge plume (discharge stations) were compared with control

stations to determine if observed changes exceeded natural variation and were presumed to be

effects of the discharge. The study area extends from Point Buchon to Point San Luis (Figure

1-1). Within the study area, stations were located in the areas of Diablo Cove and Field's Cove

that were exposed to the thermal discharge and in control areas beyond the influence of the

discharge. Water temperatures and abundances of organisms at control area stations (control

stations) provided baseline information on natural changes. Table 1-1 shows the study

components of the RWMP, sampling frequency, and types of data collected.

Qualitative Comparison with Previous Results

Analysis of variance results presented in this report were compared qualitatively with statistical

results from the TEMP Analysis Report to identify new or continuing effects of the discharge

(Tenera 1997). A direct statistical comparison between the two results was not made because the

methods of analysis, and the stations analyzed, were different for all monitoring elements except

subtidal fishes. The comparisons between OpPeriod- 1 and OpPeriod-2 responses formed the

basis for categorizing the effects of the DCPP discharge into three general responses from.

OpPeriod- I relative to controls.

1) Continuing discharge effects - taxa with statistically significant effects in OpPeriod-2

were categorized as having continuing effects when:

• no effects were detected between the two periods indicating no change in magnitude

had occurred,

* increased differences between the two periods were detected indicating an increasing

magnitude of effect, or

* decreased differences between the two periods were detected indicating a decreasing

magnitude of effect or a reversal of a previous trend.

2) New discharge effects - taxa with no significant effects in OpPeriod- I with significant

OpPeriod-2 effects.

3) No discharge effects - taxa with no detectable effects in either period.

TENERA E9-025.2 1-2 RWMP 1995-98 Progress Report



1.0 Introduction

Figure 1-1. Location of Diablo Canyon Power Plant
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Table 1-1. Tasks, stations, and frequency of surveys for the DCPP Receiving Water Monitoring Program, 1995-1998 (OpPeriod-2).M
m

C."

Ta.. .n: 'Sa,.li . .-.quency, St' 571

Intertidal Horizontal Band Transects (algae, invertebrates, substrate)
2 surveys per year NC-I, ND•C-2, NDC-3, SDC-I, SDC-3, SC-I
4 surveys per year FC-l, FC-2, FC-3

Intertidal Vertical Band Transects (algae, invertebrates, fishes, substrate)
I survey per year NDC l-V, SDC 2-V
4 surveys per year FC I-V

Intertidal Black Abalone Census (abalone, substrate)
I survey per year (random quadrats along tr-ansects) 1 0 - 100 m transects

I survey per year (2x 1 0 m transect) 1 0 - 2x 10 m transectsOE
Periodic qualitative observations various areas (various dates depending on concurrent sampling

Subtidal Benthic Stations (algae, invertebrates, substrate)
2 surveys per year NDC 3 -3m, NDC 4 -4m, NDC 6 -3m, SDC 2 -3m, SDC 3 -4m I, SC I -3m
4 surveys per year FC I -3m, FC 2 -9m

Subtidal Fish Assessment (fishes)
2 surveys per year NDCFO-I,2,3,4;SDCFO-I,2,3;SCFO-I,2,3

Subtidal Red Abalone Census (abalone, macroinvcrtebrates)
2 surveys per year 20 sta. (Diablo Cove) + 10 sta. (Field's Cove and South Control combined)

Habitat-Forming Kelp Survey (bull kelp, giant kelp)
I survey per year Diablo Cove

(0
(0
vs
(0

(0

(b
b
0

Physical Oceanographic Monitoring
Intertidal Temperatures (3 measurements per hour) Primary stations: [+0.75 m] NC-I, NC-2, NDC-2, NDC-3, SDC-I, SDC-3, SC-I
Intertidal Temperatures (3 measurements per hour) Supplemental stations: 13 in Field's Cove
Subtidal Temperatures (3 measurements per hour) Primary stations: 1-3 m] NC I, FC 1, NDC 3, NDC 6, SDC I, SC I;

[-4 ml NDC 4, SDC 4
Subtidal Temperatures (3 measurements per hour) Supplemental stations: NDC 5 -8m, SDC 5 -1Dm, IC I -10m
Dissolved Oxygen (4 surveys per year) [-3 m] NC I, FC I. NDC 3, NDC 6, SDC I, SC I;

[-4 m] NDC 4, SDC 4

Stations were usually sampled within corresponding shaded months, depending on sea conditions and optimal low-tide periods.

0

0.
0.
0.



1.0 Introduction

Continuing effects that changed in magnitude or reversed in direction were newly identified in

OpPeriod-2 but were still categorized as "continuing" because they occurred in taxa that had

previously been shown to be affected by the discharge.

In some cases, taxa with inconclusive statistical results were categorized as having continuing

effects between periods in Diablo Cove because of their continuing low abundances at the

-discharge stations.

Data Analyzed

The data in this report were analyzed using analysis of variance (ANOVA). The ANOVA model

used a modified Before-After/Control-Impact (BACI) (Stewart-Oaten et al. 1986) design similar

to the model used in the TEMP Analysis Report to test the hypothesis that there were no effects

resulting from the discharge (Tenera 1997). Data from OpPeriod- 1 were used as a baseline to

detect changes in OpPeriod-2. The estimates of the mean differences in abundance between

discharge and control stations between the two periods were used to determine if statistically

significant changes occurred. Significant effects of the discharge were then categorized as new

or continuing effects by referencing results in the previous TEMP Analysis Report (Tenera

1997).

Data used in the ANOVA model were obtained by computing a mean abundance for the control

station(s) for each survey and then calculating a difference, or delta, for each discharge station

using the formula xfi - xi' (the mean abundance for the control stations (xic) minus the mean

abundance for a discharge station (x11) for each survey i). This convention was used instead of the

formula (xi' - xic) (Stewart-Oaten et al. 1986) so that the sign (positive or negative) of the delta

reflected the direction of change relative to the control.

The data analyzed included abundance estimates for individual taxa based on count and percent

cover data, cover estimates for substrates, mean species richness (# species/area) and mean

species diversity (Shannon-Weiner H'). Mean species richness and diversity values calculated

for each station from each survey were analyzed instead of using totals to account for differences

in sample sizes between the two periods analyzed. These analyses identified the taxa that

contributed to the majority (95% or 99%) of the total abundance. Some of these taxa were not

analyzed because their abundances were too low or too variable among stations.

TENERA E9-025.2 1-5 RWMP 1995-98 Progress Report



1.0 Introduction

The numbers of control and discharge stations used in the analyses varied by sampling method.

The intertidal horizontal band transect (HBT) and subtidal benthic study analyses used delta

values computed for each discharge station, and the subtidal fish study data used delta values for

areas computed using the transects located within north and south Diablo Cove. This array of

stations differed from that used in the previous Analysis Report (Tenera 1997). The numbers of

stations statistically analyzed for each sampling method are compared in Table 1-2.

Table 1-2. Comparison of numbers and locations of sampling stations used during
OpPeriod- 1 and OpPeriod-2 by sampling method.

Op~eiod1-pnj9S-Jue 1?~1~Op~rio-? j]iy 1995-Dc'. 1998]11

.SamplIg Method Conol Diarge Control!.-. :.Discharge::
~Sulos Sttos taWn Sbations.

Intertidal Horizontal Band 3 (2 North 8 (1 Field's 2 (1 North 7 (3 Field's
Transects Control, I South Cove, 2 North Control, I South Cove, 2 North

Control) Diablo Cove, 2 Control) Diablo Cove, 2
South Diablo South Diablo
Cove, 3 South Cove)
Diablo Point)

Subtidal Benthic Stations 2 (South 5 (3 North I (South Control) 5 (1 Field's
Control) Diablo Cove, 2 Cove, 2 North

South Diablo Diablo Cove, 2
Cove) South Diablo

Cove)

Subtidal Fish Stations 3 (South 7 (4 North 3 (South Control) 6 (3 North
Control) Diablo Cove, 3 Diablo Cove, 3

South Diablo South Diablo
Cove) Cove)

The intertidal HBT and subtidal benthic data were analyzed by summer and winter seasons to

account for seasonal variation. The seasons of winter and summer were defined as December

through March and June through September, respectively, for intertidal studies. Surveys

completed in the months of April (winter) and October (summer) were included in the analyses

of the seasons for the subtidal studies because of the longer time period required to complete the

sampling. The subtidal fish data were not analyzed by season because sampling occurred only

during summer months after June 1995. The data for fishes from the summer surveys in years

prior to 1995 were used to obtain a single mean annual abundance estimate for each area, and

those estimates were used in computing the deltas.
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Analysis Assumptions

Data analyzed using ANOVA must conform to certain statistical assumptions. The assumptions

include independently sampled data from a population with a normal distribution and

independent and homogeneous errors among groups (Winer et al. 1991). The assumption of

homogeneity of variances was tested using the Levene and Cochran tests (Winer et al. 1991).

The assumption tests were performed both on raw data and data that were transformed using

either log(x), 1/(x), or 4 (x) for counts and arcsine (x) for percentage cover. The transformations

of count data required an added constant for observations with values of zero. The value of the

constant could have potentially biased the analysis of the data, therefore assumptions tests were

run with constants of 1.0, 0.5, and 0.1. The best combination of constant and transformation was

chosen based on the homogeneity of variance tests and the power of the data to detect a 50%

change between periods. If the homogeneity of variance test results indicated that variances were

not equal among groups, Satterthwaite's adjusted degrees of freedom were used in the SAS Proc

Mixed procedure (Littell et al. 1996).

Analysis of Variance Model

The following three-way ANOVA model was used to test the hypothesis that discharge group

stations were unaffected by the power plant discharge:

Xiu -- u + S, + Tj + Pk + STJ + SPk, + TPjk + STPf + e,

Where

Xuu = the delta value for a survey at a station S, during season T7 within period Pk;

u = the mean difference across all stations, seasons and periods;

Si = the effect of the ith Station;

Tj = the effect of thejth Season;

Pk = the effect of the kth Period;

ST4 = the effect of the Station x Season interaction;

SPik = the effect of the Station x Period interaction;

TPjk the effect of the Period x Season interaction;
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STPok = the effect of the Station x Season x Period interaction; and

e,= error term.

The surveys (e,) within each combination of station, period, and season were the replicates for

the analysis. The subtidal fish studies were analyzed using a two-way model without a term for

season.

Hypothesis Testing

All tests used a probability level of 90% to determine significance. A level of 90% was chosen

over the more commonly used 95% to increase the statistical power of the tests, thereby

decreasing the probability of making a Type II error (i.e., incorrectly concluding that there was

no effect when an effect actually occurred) (Winer et al. 1991; Mapstone 1995). This lower

probability level slightly increased the likelihood of finding significant changes where none may

have occurred (Type I error). The statistical power of a test is a measure of the probability of

correctly concluding that a change occurred (Winer et al. 1991). In these analyses, power was

also calculated as the ability of the test to detect a theoretical 50% change between periods

(Schroeter et al. 1993).

The difference in sample sizes between OpPeriod- 1 and OpPeriod-2 potentially affected the

statistical power of the analyses to detect differences between periods. Statistical power is

affected by sample size, variation of the data being analyzed, and magnitude of the difference

being detected. OpPeriod- I was eight and one-half years in length and sampling was done four

times yearly for most studies. OpPeriod-2 was three and one-half years in length and sampling

was done two to four times yearly for most studies. The ability to detect smaller differences will

usually be increased by larger sample sizes. While a considerable number of new impacts were

detected with the current analyses, impacts of smaller magnitude may be detected with additional

sampling in OpPeriod-2.

The presence of statistically significant interaction terms in an analysis can complicate the

detection of discharge effects. Differences in one factor that are not constant or additive across

the levels of another factor result in significant interaction terms. If a significant (prob. < 0.10)

two- or three-way interaction that included the model factor of Period was detected in the

analysis of a data set, then paired comparisons between operation periods for individual station-
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period or season-period combinations were examined for discharge effects. If the results showed

that a significant difference between operation periods was caused by one station with a large

change between periods, and this was not evident at other stations, then it was assumed that an

alternative hypothesis, other than the discharge, may have been responsible for the result. A

discharge effect would be indicated if the paired comparisons showed that the interaction was the

result of a general, but variable, change between periods at most stations. Statistically significant

differences between operation periods that were only detected for a particular season or set of

stations were noted in the results. If none of the two- or three-way interactions containing the

model factor of Period were significant (prob. < 0.10), changes indicating new or continuing

effects were tested separately for Diablo Cove and Field's Cove using a statistical comparison

between periods for the stations in those areas.

Statistically significant differences between operation periods could also be detected when there

were no actual changes in abundance at Diablo or Field's Cove stations. These statistical

anomalies could occur because the differences used in the analysis were calculated using control

abundances that were changing relative to discharge station abundances. Results showed that

some of the taxa affected by the discharge after power plant start-up remained in low abundances

in Diablo Cove. A significant increase could occur for these taxa if abundances at control

stations decreased between periods without any change in discharge station abundances. Taxa

with anomalous results are identified in the text.

Multivariate Analyses

Multivariate statistical methods are useful for characterizing communities and measuring

responses of communities to natural and human-induced disturbances (Boesch 1977; Green

1979). These methods provide representations of community structure and dynamics that can be

examined for spatial and temporal responses to disturbances or ecological interactions (Ardisson

et al. 1990; Gray et al. 1990; Agard et al. 1993; Olsgard and Gray 1995). Correspondence

analysis (CA) was used in this report to summarize and contrast community changes over time at

control and plume-contacted areas (Greenacre 1984; Digby and Kempton 1987; ter Braak 1987).

The occurrence of rare taxa within a sample can distort the results of CA and, therefore, an

analysis was done for each study to eliminate rare taxa. Only those taxa that comprised the

majority (95% or 99%/6) of the total abundance and that occurred in a majority (80% or 90%) of
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the surveys were used in the analyses. Data for some of the studies were log transformed

(log[x+I ]) prior to analysis to compensate for scale differences among taxa that can occur when

both count and coverage data are used in the analysis, or when there are large counts for some

taxa. Annual means for the period of 1990 through 1998 were computed and analyzed using CA

to derive annual survey and taxa scores. Only these years were analyzed in order to eliminate

variation due to the initial effects of the discharge. CA annual survey and taxa scores were

plotted to examine contrasting patterns of temporal variation among discharge and control

stations.

Species Identifications and Coding

We used the terms "taxon" and "species" interchangeably in this report. "Taxon" is a more

general term that may refer to a single species or to several species grouped together. Although

most organisms were identified to the species level during the RWMP study, some species were

grouped for analysis if they were closely related and difficult to distinguish or if they formed a

logical ecological grouping such as filamentous algae. For example, various species of the algae

Farlowia and Pikea that were usually identified individually in the field were combined for

analysis due to the known difficulties in separating these species.

1.2 Report Format

The names of the sampling stations used in this report follow those used in the TEMP Analysis

Report (Tenera 1997). A comparison of current and previous (TEMP) station names is presented

in Appendix A.

Sections 1 and 2 of this report provide background information and physical data relevant to the

biological results presented in subsequent sections. A complete listing of temperature and

dissolved oxygen data is presented in Appendix B. Results, methods, and discussion of the

intertidal and subtidal biological studies follow in Sections 3 and 4.

Only data from the intertidal horizontal band transects (HBT), subtidal benthic stations, and

subtidal fish assessments were statistically analyzed in this report (Table 1-1). Results from the

black and red abalone studies were presented and discussed using graphical and tabular analyses.

The vertical band transect (VBT) study collected data on the presence of intertidal algae and
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invertebrates and data on the abundance and lengths of intertidal fishes. Data for VBT fishes

were presented and discussed using graphical and tabular analyses. The fish data were not

analyzed statistically because the VBT station in Field's Cove is potentially contacted by the

discharge plume and could not be used as a control. The algae and invertebrate VBT data were

not analyzed because of their qualitative nature and because of the extensive quantitative data on

algae and invertebrates in the HBT study. All of the VBT data, as well as the data from the other

intertidal biological studies, are summarized in Appendix C. Data from the subtidal biological

studies are summarized in Appendix D. Output from all ANOVA analyses are in Appendix E.

Meteorological conditions during the study period were recorded daily and are archived at the

Diablo Canyon Power Plant oceanographic laboratory.
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2.0 POWER PLANT OPERATIONS, TEMPERATURE, AND

DISSOLVED OXYGEN MONITORING

This section provides a basic explanation of the design and operation of the cooling water system

at DCPP and describes its effect on ocean temperatures in the vicinity of the power plant.

Dissolved oxygen monitoring results from 1995 through 1998 are also summarized.

2.1 Power Plant Operations and Discharge Temperatures

The main cooling systems at DCPP condense steam from the turbine-power cycle of the plant

and discharge the heated effluent into the receiving waters in Diablo Cove. Two independent

generation units with separate systems of intake and discharge conduits share the same intake

structure and discharge location (Figure 1-1). During normal operation, circulating water pumps

(CWP) draw seawater from the Intake Cove through the Unit I and Unit 2 shoreline intakes. The

seawater is pumped through 1-in diameter, 40-ft long titanium tubes in the condensers of each

power plant unit. High-pressure steam passes over the array of tubes and re-condenses in the

power plant's secondary cooling loop. The manufacturer's estimated average flow rate of each

CWP is 433,500 gallons per minute (2.5 billion gallons per day) at maximum capacity. Flow

rates are less when CWPs are taken out of service during unit refueling outages (Figure 2-1a,

Table 2-1).

Table 2-1. DCPP refueling outage dates and durations, 1995-1998.

Unit Start Date. .. End Date -Duration (days)

1 9/30/95 11/26/95 57
2 4/6/96 5/24/96 48
1 4/19/97 6/2/97 44
2 2/14/98 3/28/98 42

Discharge temperatures are higher than ambient ocean temperatures because steam in the

secondary coolant loop contacts the condenser tubes and transfers its heat to the flowing

seawater inside. The resulting liquid-water condensate returns to the steam generator to sustain

the power cycle. The warmed seawater then exits the condenser and discharges into the ocean at

the shoreline of Diablo Cove. The resulting discharge water temperature is about 1 I C (=20'F)
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Figure 2-1. Power plant discharge characteristics. (a) Daily discharge flow volumes. (b) Monthly
intake and discharge temperatures. (c) Monthly differences between intake and discharge tempera-
tures (delta-To values). Data in b and c are averages of daily temperature values with dotted lines
being the highest and lowest daily temperature values by month. Data were from monthly and annual
NPDES reports submitted by PG&E to the RWQCB.
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2.1 Power Plant Operations and Discharge Temperatures

wanner than the incoming seawater. The first warm-water discharges from DCPP began

intermittently in 1984 with start-up testing of Unit I. Commercial (full power) operation of

Unit I began in May 1985 and Unit 2 began in March 1986.

Discharge temperatures vary depending on ambient intake temperatures (Figure 2-1b), electrical

generation heat load, condenser cooling efficiency, and other operating conditions of the power

plant. Discharge temperatures are lower during outages if the CWPs remain operational for the

unit that is out of service (i.e., greater dilution of the heat load with ambient temperature water).

Warmest ambient temperatures normally occur in fall (approximately 150C or 59*F) and lowest

ambient temperatures normally occur in late spring (approximately 9°C or 480 F). In fall 1997,

both the warmest monthly mean discharge temperature since 1983 (nearly 28°C or 82 0F) and the

maximum daily mean discharge temperature (28.7 0C or 840F) occurred (Figure 2-1b).

DCPP thermal discharges have modified the temperature regime in portions of Diablo Cove over

the past 14 years. Discharge flows, temperatures, and delta-Tos varied considerably between

1984 and 1986. During this period the plant underwent start-up testing of both units and a

lengthy shutdown of Unit 1 for its first refueling outage. Discharge temperatures stabilized from

1988 to 1994, but delta-T0 values gradually increased (Figure 2-1c). One of the causes of the

increasing delta-T0 values was fouling of the feedwater nozzles. This was corrected during an

outage in spridig 1999 and delta-TP values have since stabilized.

Since 1996, both DCPP units 1 and 2 have extended their fuel cycles to a total of 21 months from

a previous cycle duration of 18 months. Therefore, each unit's fuel cycle lasted about 100 days

longer in 1997 and 1998 than in previous years. Discharge volumes and temperatures were more

consistent during these two years than in years when outages occurred more frequently.
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2.2 Receiving Water Temperature Monitoring

The following section explains the instrumentation, methods, and study sites used for measuring

temperatures. We measured ocean temperatures continuously at permanent stations in the

vicinity of the DCPP thermal discharge. The analyses compare the 1995-1998 temperature

monitoring data with temperature measurements from previous years.

2.2.1 Methods

To characterize the effect of power plant operation on seawater temperature, permanent stations

located along the Diablo coast continually record temperature and monitor the extent of the

thermal plume. Instrumentation, secured inside metal canisters for protection, record temperature

data in two zones. Near-field stations are adjacent to the discharge in Diablo Cove and are

contacted regularly by the discharge plume. Far-field stations are located outside the Diablo

Cove and receive less plume contact. Temperature units at intertidal stations are located along

the rocky shore at the +0.6 m Mean Lower Low Water (MLLW) elevation (Figure 2-2). Subtidal

temperature recorders are located at depths from -3 to.-4 m MLLW (Figure 2-3). The

designation of individual stations reflects the area location and number, followed by the

elevation or depth, relative to MLLW (e.g., NDC1 -3m is subtidal station I at north Diablo Cove

Figure 2-2. Locations of intertidal temperature monitoring stations.
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Figure 2-3. Locations of subtidal temperature and dissolved oxygen monitoring stations.

at a depth of-3 m MLLW).We established several stations as controls to measure ambient ocean

temperatures at sites beyond the influence of the discharge (Figures 2-2 and 2-3):

* Intertidal (NC-2, NC-3, and SC-I), and

" Subtidal (NC 1-3m, and SC I -3m).

Each instrument synchronously logs temperatures every 20 minutes throughout its deployment

period. Instrument precision is 0.0 10C with an accuracy of± 0.2"C. Temperature units are

deployed at a station for approximately 60 days and then exchanged with a serviced unit.

Intertidal temperature units record air temperatures when tidal levels recede below about +0.6 m

MLLW. Air temperatures are not analyzed and were removed from the database by referencing

concurrent tidal height measurements. The average temperature readings for the simultaneous

20-minute records among control stations are used to determine ambient temperature conditions

for intertidal and subtidal areas separately. These average temperatures are used to compute the

differences between ambient and both near-field and far-field temperatures (delta-TO). Delta-To

values are computed by subtracting the mean temperature for the pooled control stations,

averaged for each 20 minute reading, from the corresponding temperature record (or temperature
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mean for multiple stations) for the near-field and far-field stations. We summarize the data in

this report as monthly means ±99 percentile values.

Several intertidal and subtidal temperature recorders were also deployed in the vicinity of Field's

Cove in 1997 (Figure 2-4) to provide additional data to refine numerical plume models.

Intertidal recorders collected data from October 1997 through April 1998, and subtidal

temperature recorders collected data from July 1997 through January 1998. The results from

these studies will be presented to the RWQCB in a separate report.

2.2.2 Results

Monthly mean temperatures recorded at intertidal and shallow subtidal (-3 m MLLW) stations in

north Diablo Cove, south Diablo Cove, Field's Cove (Figures 2-5 and 2-6), and control areas

illustrate the long-term pattern of receiving water temperatures and delta-T' values before and

during power plant operation. Prior to power plant start-up, water temperatures at the intertidal

and shallow subtidal stations were similar to controls, except in the intertidal at south Diablo

Cove (Figure 2-5). Solar warming and low water circulation at south Diablo Cove likely caused

seasonal temperature increases above control station temperatures. After power plant start-up,

delta-T0 values increased at near-field and far-field stations (Figures 2-5 and 2-6). Temperature

increases at north Diablo Cove exceeded those measured at either south Diablo Cove or Field's

Cove. Although monthly mean discharge temperatures were as high as I I°C above ambient

(Figure 2-3c), receiving water temperatures at all the intertidal and subtidal stations in Diablo

Cove never exceeded ambient by more than about 61C. Intertidal and shallow subtidal

temperatures in Diablo Cove averaged about 4*C above ambient.

El Nifio oceanographic events caused coast-wide warming periods in 1987, 1992-1993, and

1997-1998. During OpPeriod-2 an extended period of warm ambient temperatures associated

with a strong El Nifuo event occurred from July 1997 through September 1998 (Figure 2-7). The

warmest discharge temperatures occurred in fall 1997 with maximum temperatures approaching

29*C (Figure 2-3b). In contrast, unseasonably cool temperatures occurred during the last three

months of 1998. The resulting cooler temperatures contrast sharply with the record warm water

temperatures measured during the same period in 1997 (Figure 2-7).
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Intertidal Temperatures

Monthly mean intertidal seawater temperatures exceeded ambient at north Diablo Cove stations

NDC-2 and -3, and south Diablo Cove stations SDC- I and -3 (Figure 2-5). This continued the

pattern evident since power plant start-up in 1985. The average of the monthly mean

temperatures at Diablo Cove stations ranged between 2.50 and 3.5*C above ambient, with highest

monthly temperatures between about 50 and 6*C above ambient. Monthly mean intertidal water

temperatures registered approximately 1 *C above ambient at Field's Cove station FC-3

(Figure 2-4).

Subtidal Temperatures

Seawater temperatures exceeded ambient at subtidal stations NDC-3 and SDC-1 in Diablo Cove,

and FC- 1 in Field's Cove during the entire power plant operation period (Figure 2-6). The

monthly mean temperature among stations in Diablo Cove ranged between 2.5* and 4.0°C above

ambient with highest monthly temperatures between 40 and 5PC above ambient.

The discharge plume flowed more consistently toward north Diablo Cove than toward south

Diablo Cove causing warmer average temperatures in north Diablo Cove. Temperatures at south

Diablo Cove varied between seasons more than at north Diablo Cove (Figure 2-6). Outside

Diablo Cove, mean monthly subtidal delta-T0 values were consistently I °C higher than ambient

at Field's Cove station FC-1. Equipment failure occasionally prevented collection of temperature

data at some subtidal and intertidal stations. A complete summary of temperature data at each

station is presented in Appendix B.
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Figure 24. Locations of supplemental intertidal and subtidal temperature recorders.
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Figure 2-5. Intertidal (+0.6 m MLLW) monthly mean temperatures and delta-To values for the
north and south Diablo Cove and Field's Cove sampling areas. Dotted lines denote the highest and
lowest 99 percentile values of recordings taken every 20 minutes in the month. Ambient tempera-
tures were recorded at NC-2 and SC-I.
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Figure 2-6. Subtidal (-3 m MLLW) monthly mean temperatures and deita-TP values for the north
and south Diablo Cove and Field's Cove sampling areas. Dotted lines denote the highest and lowest
99 percentile values of recordings taken every 20 minutes in the month. Ambient temperatures were
recorded at NC- I and SC- 1.
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Figure 2-7. Subtidal (-3 m MLLW) ambient temperatures (daily means) from 1995 to 1998 com-
pared with long-term average temperatures (1976-1998). Dotted lines denote the highest and lowest
99 percentile values from all daily recordings taken every 20 minutes (1976-1998). Data were aver-
aged from stations NC- 1 and SC-1.
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2.3 Dissolved Oxygen Monitoring

The following sections report dissolved oxygen (DO) data collected from the third quarter of

1995 through the fourth quarter of 1998 and conclude that the warm water discharge affected DO

concentrations in Diablo Cove.

2.3.1 Methods

DO concentrations were measured quarterly at eight stations in the vicinity of DCPP (Figure

2-2) from July 1995 through November 1998. The depth of the stations ranged from -3 m to -4 m

MLLW. Biological and temperature data were also collected at these stations as part of other

monitoring tasks.

Two methods were used to determine DO concentrations. From July 1995 through August 1996,

water samples were collected in the field and then chemically tested in the laboratory. Starting in

the fourth quarter of 1998, DO was measured in situ at the station with a calibrated, submersible

oxygen sensor integrated with a conductivity-temperature-depth (CTD) unit. Compared to the

chemical testing method, the CTD unit improved the overall efficiency of collecting and

processing dissolved oxygen data. Dissolved oxygen concentrations from both methods are

reported in units of mg/I of dissolved oxygen.

To measure DO using the chemical testing procedure, water samples were collected from a boat

positioned over each station, using two Frautschy bottles lowered on a hydrographic wire to the

middle and bottom depths at each station. The middle depth was 1.5 m below the surface for -3

m MLLW stations and 2.0 m below the surface for -4 m MLLW stations. Collection depths for

bottom samples were -3 m or -4 m below the surface for shallow and deep stations, respectively.

Surface water samples were collected in a bucket and transferred to 300 ml glass sample bottles.

Following procedure, each sample was chemically preserved with alkaline iodide azide and

manganous sulfate. Samples were processed in the lab using the modified Winkler titration

method (Rand et al. 1975).

The CTD method measures continuous DO concentrations from surface to bottom with a

submersible oxygen sensor. Field biologists deployed the calibrated sensor from a boat and

allowed it to equilibrate for at least three minutes just below the water surface. The CTD unit
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was lowered slowly to the bottom and retrieved slowly at a rate not exceeding 1 ft per second.

The CTD unit stores digital data from each station. After sampling all stations, we downloaded

and processed the data in accordance with procedures. We pooled average DO concentrations in

0.5 m depth ranges at surface, mid-depth, and bottom strata. We summarized data quarterly and

annually using the mean DO concentration from surface, mid-water and bottom depths at each

station.

2.3.2 Results

Annual mean DO concentrations varied among years (Table 2-2). The lowest annual mean

concentrations occurred at most stations in 1995, and highest concentrations occurred in 1997. A

complete listing of all data by depth and quarter is presented in Appendix B.

At the discharge and control stations, dissolved oxygen measurements have been consistently

high and in many cases exceed the 100% solubility concentration (Tables 2-3 and 2-4). DO

levels regularly exceeded 100% solubility at control stations, while measurements in Diablo

Cove also indicated the water was well oxygenated. All stations were located in shallow areas

and experienced good mixing and aeration due to tide and swell.

Table 2-2. Summary of quarterly dissolved oxygen concentrations (mg/I) at subtidal stations.
Data from Field's Cove and Diablo Cove stations are compared to control stations as absolute
and percent differences (delta).

'1995 496197M~9

Ama Dea .vnul Delta Ana A&~a AriI Deta

men otulmean conto McUD control, menJca..!
(n=) ma db n-4) 'mwean :dla (=) ma-y~et.-.(-) mew' &6:lt

Controls

NC 13m 7.83 - - 8.14 - - 8.90 - 8.60 - -

SC I -3m 7.37 - - 8.23 - - 9.31 - - 9.28 - -

Control 7.60 - - 8.19 - - 9.11 - - 8.94 - -

Field's Cove

FC I -3m 7.27 -0.33 -4.34 7.78 -0.41 -5.01 8.23 -0.87 -9.55 &53 -0.42 -4.66
Diablo Cove

NDC 3-3m 7.15 -0.45 -5.92 7.62 -0.57 -6.96 7.89 -1.22 -13.39 7.94 -1.00 -11.18
NDC4-4m 7.02 -0.58 -7.63 7.32 -0.87 -10.62 7.74 -1.36 -14.93 7.63 -1.31 -14.63
NDC6-3m 6.75 -0.85 -11.18 7.05 A..14 -13.92 6.98 -2.13 -23.38 7.23 -1.72 -19.20
SDC I -3m 7.10 -0.50 -6.58 7.29 -0.90 -10.99 7.77 -1.34 -14.71 7.38 -1.57 -17.52
SDC4-4m 6.85 -0.75 -9.87 7.07 -1.12 -13.68 7.36 -1.75 -19.21 7.18 -1.76 -19.66

*Data for the third quarter of 1997 were not collected due to a scheduling error (reported in Tenera 1999).
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2.3 Dissolved Oxygen Monitoring

Table 2-3. Dissolved oxygen saturation concentrations at 32
parts per thousand (ppt) salinity by water temperature.

* Temp 0C(- . DOC(m I)
10(50) 9.19
12(54) 8.81
14 (57) 8.44
16(61) 8.11
18(64) 7.79
20 (68) 7.51
22 (72) 7.24

Table 2-4. Dissolved oxygen saturation concentrations (%) averaged at all depths at control
and discharge stations, 1996-1998. Saturation levels could not be determined for dissolved
oxygen data collected prior to December 1996 due to the absence of concurrent salinity and
temperature data.

1996 1997. 1998W Average.
... ....Station" -'.Do ... . 2.. 1,• •(i"'"Q2, •: Q3- ......Q4..... Qi ... •Q2 ... Q3':• :Q ..... .96-98

North Control
NDC 3-3 114 110 Ill nd ill 104 101 104 91 106

Diablo Cove
NDC 3-3 118 114 103 nd 103 102 92 104 114 106
NDC 4-4 .113 110 100 nd 100 101 88 102 103 102
NDC 6-3 98 93 87 nd 62 101 84 96 98 90
SDC 1-3 102 107 104 nd 104 99 84 96 99 99
SDC 4-4 95 103 84 nd 84 95 79 94 94 91

South Control
SDC 1-3 114 114 120 nd 120 105 94 115 121 113

Field's Cove
FC 1-3 112 105 99 nd 99 100 97 102 107 103

2.3.3 Discussion

Lower concentrations of dissolved oxygen were measured at discharge stations compared to

control stations. This is probably due, in part, to the inverse relationship between temperature

and gas saturation levels in seawater. As the temperature of seawater increases, the saturation

level for dissolved gasses decreases. Since all Diablo Cove stations were exposed to increased

temperatures from the thermal discharge, they would be expected to have lower gas saturation

levels and consequently lower dissolved oxygen concentrations. The average (1996-1998) DO

saturation at station NDC 6-3 was the lowest of all stations sampled. This station also had the

warmest temperatures in Diablo Cove, averaging approximately.4*C above ambient (Tenera

1997).
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3.1 Intertidal Algae

3.0 INTERTIDAL STUDIES

Intertidal algae, invertebrates, and fishes have been studied at DCPP during pre-operation and

operation periods. The primary intertidal community study was the horizontal band transect

study (HBT) that collected data on the abundance of algae and invertebrates. Counts of intertidal

fishes were collected and the presence of algal and invertebrate taxa (regardless of abundance)

was recorded in vertical band transect (VBT) surveys. Black abalone were counted with other

invertebrates in the HBT study and were also studied in Diablo Cove using a random sampling

method.

3.1 Intertidal Algae

In the period from power plant start-up through 1994, total algal cover, algal diversity, and algal

species richness (number of taxa) decreased at stations in Diablo Cove, relative to controls

(Tenera 1997). Losses of algal cover resulted in increased amounts of bare rock that later became

colonized primarily with ephemeral (seasonal or short-lived) algae. Observed effects were less at

the Field's Cove and South Diablo Point stations and diminished with distance from the

discharge.

This section describes important new or continuing effects of the power plant discharge on

intertidal algae through analysis of the HBT data collected at Diablo Cove, Field's Cove, and

control stations from OpPeriod-2. Identified discharge effects were categorized as either new or

continuing by comparing results of the current analysis with results of the previous TEMP

analysis (Tenera 1997).

3.1.1 Methods

This section describes the sampling methods employed and analysis approach used to determine

effects from the DCPP discharge.

Sampling Methods
The HBT sampling methods used in OpPeriod-2 were the same that were used in OpPeriod-1.

All HBT stations in OpPeriod-2 (Figure 3-1) had been established before the power plant began

commercial operation and were sampled at various time intervals before and after power plant
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3.1 Intertidal Algae

Figure 3-1. Horizontal and vertical band transect stations.

start-up. Stations were mainly on bedrock and boulders, but various amounts of cobble and sand

also occurred at the stations.

Intertidal algae and invertebrates tend to occur in zones or bands along the shore. Therefore, each

station consisted of an upper and lower elevation sampling transect, both oriented parallel to the

waterline. Each transect was about 30 m long, one at the +0.9 m (3 ft) and the other at the +0.3 m

(1 ft) MLLW tide level. The sampling area of each transect consisted often I m2 fixed quadrats.

The substrate at the +0.9 m MLLW level at SDC- 1 near the discharge was mainly cobble that

was barren in the pre-operation study. Therefore, the upper transect at that station was located at

the +0.6 m MLLW tide level where algae and invertebrates were more abundant.

We used sampling techniques and measures of abundance that are commonly used in intertidal

studies. Visual estimates of percent cover were made for all algal species and bare substrate.

Overstory species were sampled first for coverage estimates, and then their branches and blades

were brushed aside to allow estimates of understory and crustose species cover. Species less than
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3.1 Intertidal Algae

one percent cover were recorded as "present" on the data sheet. Total algal cover per quadrat

often exceeded 100% due to overlayering of multiple taxa. The HBT sampling method is

described in greater detail in Tenera (1997).

Analysis Methods

Effects of the discharge on intertidal algae during OpPeriod-2 were based on statistical results of

ANOVA of species abundances relative to controls, between OpPeriods- I and -2 (see Section 1.1

- Study Design and Analysis). The algal species analyzed were crustose taxa and those that

formed 95% of the total algal cover (excluding crustose taxa) in either of the two operation study

periods at Diablo Cove and Field's Cove stations. Bare rock, mean species richness (number of

species/n 2), total algal cover, and diversity were also analyzed. The upper and lower elevation

transect data for all sampling areas were analyzed separately.

Data from stations SDC- I and -3 in south Diablo Cove were included in the analyses. These

stations were excluded from analysis used in the TEMP Analysis Report because they were

severely impacted by severe storms that occurred in winter 1982/83. Continuing sampling has

shown a pattern of increased algal abundance at these stations. The data from these stations were

included in the ANOVA tests because many algal species common to the area eventually

repopulated SDC- I and -3.

The use of these stations was justified because the analyses in this report used only operational

study period data. An assumption of the ANOVA analyses is that all stations are subject to the

same regional sources of natural variation over a time period. This was not the case in the pre-'

operation period when storm events severely affected stations in south Diablo Cove. No similar

events unique to any of the HBT stations have been observed during the operational period that

would justify excluding a station from analysis. The different suite of stations analyzed in this

report was one of the reasons that the ANOVA results were only compared qualitatively with the

findings of the TEMP Analysis Report.

The ANOVA results for changes between OpPeriods- I and -2 by taxon are presented in

Appendix El. New or continuing effects of the discharge were based on comparisons of the

ANOVA results to the findings described in the TEMP Analysis Report. The comparisons for

individual taxa and community-level indices were grouped into the general categories of

discharge effects described in Section 1. 1.
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Algal species composition and abundance in the three study areas sampled in OpPeriod-2 were

also analyzed for changes using correspondence analysis (CA). The taxa that comprised the

majority (95%) of the total abundance (excluding crustose taxa) and that occurred in at least 10%

of the surveys were analyzed for each elevation. Data for these taxa were combined into annual

means for the control, Diablo Cove, and Field's Cove stations (Appendix C1).

3.1.2 Results

Thirty-three algal taxa plus bare rock, mean species richness, diversity, and total algal cover

were analyzed for changes relative to controls at the upper and lower elevation transects in

Diablo and Field's Coves. Five of the algal taxa had inconclusive test results (Appendix El). All

of the other taxa exhibited new or continuing effects of the discharge in Diablo and Field's

Coves (Tables 3-1 to 3-4).

Change in OpPeriod-2 at the upper sampling elevation in Diablo Cove was characterized by a

further simplification of the algal assemblage, with decreases in both species richness and

diversity (Table 3-1). Total algal cover did not decline further in OpPeriod-2 although it

remained lower than abundances at the control stations (Figure 3-2a).

New effects at the upper elevation transects in Diablo Cove included increases in the ephemeral

taxon Ulva/Enteromorpha spp. (bladed green algae) and the perennial taxon Prionitis spp. (a

branched red alga more common in the lower intertidal) (Table 3-1). Non-coralline crustose

algae became more abundant in Diablo Cove following power plant start-up and further

increased in abundance at the upper elevation transects in Diablo Cove in OpPeriod-2.

Endocladia muricata is one of the most common algal species in the upper intertidal zone. This

and several other taxa reversed a prior trend of decrease at the upper elevation transects in

Diablo Cove.

Change at the lower sampling elevation in Diablo Cove in OpPeriod-2 was also characterized by

a further simplification of the algal assemblage, with decreases in both species richness and

diversity (Table 3-2). Total algal cover at the lower sampling elevation in north Diablo Cove

remained lower than pre-operation levels and control levels of abundance (Figure 3-2b). A

decrease in Mastocarpuspapillatus was a new change in OpPeriod-2 that involved one of the

few remaining abundant algal species in the low intertidal transects in Diablo Cove.
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Phyllospadix spp. (surfgrass) was another a) Upper Elevation Transects

abundant plant species that continued to -125 Power plant Data last reported in
>1 start-up the TEMP Analysis Report

decrease in OpPeriod-2, relative to c3°° *." '
75controls (Table 3-2).
s-

% 25
Increases at the low elevation transects in Ot . ._ ._._._._. .

Diablo Cove were largely represented by 78 80 82 84 86 88 90 92 94 98 98

b) Lower Elevation Transects
changes in non-coralline crustose algae, "125:

bare rock, and ephemeral algae (Table 3- 3'--
5 75

2). The three ephemeral algae taxa that so 0

increased were Chrysophyta, filamentous • 25
CD

red algae, and Ulva/Enteromorpha. 2 ° s 82 8 88 88 91 92 94 96 98

Increases in filamentous red algae, North and South Control••••North Diablo Cove
- - -- Field's Cove

Ulva/Enteromorpha, bare rock, and non-

coralline crustose algae were consistent Figure 3-2. Changes in total algal cover (exclud-
ing crustose algae) at the horizontal transect

with increases also observed at the upper stations.

elevation transects (Table 3-1).

Mazzaellaflaccida (iridescent seaweed), a formerly abundant intertidal algal species in Diablo

Cove, was categorized as an increase for OpPeriod-2 (Table 3-2). However, the analysis

compared continuing low abundances in Diablo Cove to declining control abundances resulting

in a statistically significant increase between periods.

Fewer taxa changed in Field's Cove than in Diablo Cove at the upper elevations transects during

OpPeriod-2 (Table 3-3). As a result, algal diversity and total cover in Field's Cove did not

decline further in OpPeriod-2 from the previous declines identified in OpPeriod-1. Mazzaella

flaccida significantly declined in OpPeriod-1 and contributed to a large portion of the decline in

total algal cover detected previously. However, its abundance stabilized in OpPeriod-2 with no

further declines (Table 3-3). A decrease in the abundance of Pelvetia compressa (rockweed) and

several other species were new changes identified in Field's Cove in OpPeriod-2. The increases

in Endocladia muricata, Gelidium coulteri, and non-coralline crustose algae are consistent with

the patterns detected in these same taxa at upper elevation transects in Diablo Cove (Table 3-1).

However, the increases in these taxa in Field's Cove were smaller than the changes in Diablo

Cove (Appendix El).
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Table 3-1. Significant discharge effects on upper elevation intertidal algae within
Diablo Cove during OpPeriod-2.

New Effect-.:. ý- ontinuing Effects

Significant Increases
Prionitis spp. Bare rock ()
Ulva/Enteromorpha Endocladia muricata (§)

Gastroclonium subarticulatum (§)
Gelidium coulteri (§)
Mazzaella affinis (§)
Non-coralline crustose algae (+)

Significant Decreases
Algal diversity (-)
Chondracanthus canaliculatus (*)
Coralhina vancouveriensis (-)
Crustose coralline algae (-)
Cryptopleura violacea (-)
Fucus gardneri (-)
Gelidium pusillum (§)
Mastocarpusjardinii (-)
Mastocarpuspapillatus (-)
Mazzaellaflaccida (-)
Pelvetia compressa (-)
Phyllospadix spp. (-)
Porphyra spp. (-)
Species richness (-)
Total algal cover (*)

Explanation of symbols: (*) continuing effect with unchanged magnitude between
periods, (§) reversal in previously determined effect, (+) further increase in previously
determined effect, (-) further decrease in previously determined effect.

Significant increases in species richness and total algal cover were detected as new changes for

the Field's Cove lower elevation transects (Table 3-4). These increases were in contrast to the

absence of change or continuing declines in these community-level indices in Diablo Cove and at

the upper elevation transects in Field's Cove. Changes that were similar to Diablo Cove included

increases in ephemeral algae (Chrysophyta and Ulva/Enteromorpha spp.) and bare rock. As in

the upper elevation transects in Field's Cove, Mazzaellaflaccida significantly declined and

contributed to a large portion of the decline in total algal cover in OpPeriod- 1. It remained at a

lower level of abundance in OpPeriod-2. A further increase in Egregia menziesii, a temperature-

sensitive kelp, at the lower elevation transects in Field's Cove contrasts with the declines in

Fucus gardneri and Pelvetia compressa, also temperature-sensitive species, at the upper

elevation transects.
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Table 3-2. Significant discharge effects on lower elevation intertidal algae within
Diablo Cove during OpPeriod-2.

.NewiEffeect Continuing Effects

Significant Increases
Bare rock ()
Chrysophyta unid. (§)
Coralline crustose algae (+)
Endocladia muricata (§)
Filamentous red algae (+)
Mazzaella affinis (§)
Mazzaellaflaccida (§)'
Mazzaella heterocarpa (§)
Non-coralline crustose algae (*)
Ulva/Enteromorpha (+)

Significant Decreases
Mastocarpus papillatus Algal diversity (-)

Callharthron/Bossiella ()
Chondracanthus canaliculatus (-)
Corallina vancouveriensis (*)

Cryptopleura violacea (-)
Cryptosiphonia woodii (*)
Egregia menziesii (-)

Gelidium coulteri (§)
Mastocarpusjardinii (-)
Mazzaella leptorhynchos (-)
Phyllospadix spp. (-)
Prionitis spp. (§)
Species richness (-)
Total algal cover (*)

Explanation of symbols: (*) continuing effect with unchanged magnitude between
periods, (§) reversal in previously determined effect, (+) further increase in previously
determined effect, (-) further decrease in previously determined effect.

Mazzaellaflaccida continued in low abundance between periods--the statistically
significant increase was attributed to a declining control abundance.

Diablo Cove, Field's Cove, and control areas remained distinct from one another in species

composition and abundance at both upper and lower elevations from 1990 through 1998

(Figures 3-3 and 3-4). Control transects had the least amount of variation, as represented by first

dimension survey scores, compared to transects in Diablo Cove and Field's Cove. By comparing

the survey scores with the associated taxa scores for the upper elevation, Mastocarpus papillatus

and Endocladia muricata contributed to the clustering of survey scores for Field's Cove (Figure

3-3a). Ephemeral algae (Ulva/Enteromorpha) contributed to the clustering of survey scores for

Diablo Cove, similar to results for the lower elevation. The upper elevation at the control area

was mainly characterized by perennial taxa including Mazzaellaflaccida, Pelvetia compressa

and Maslocarpus)ardinii (Figure 3-3b).
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Table 3-3. Significant discharge effects on upper elevation intertidal algae within
Fields Cove during OpPeriod-2.

NMw Effeits. CniigEffects

Significant Increases
Gelidium pusillum Bare rock (*)

Endocladia muricata (§)
Gelidium coulteri (§)
Non-coralline crustose algae (+)

Significant Decreases

Corallina vancouveriensis Algal diversity (*)
Coralline crustose algae Mazzaellaflaccido (*)
Cryptopleura violacea Phyllospadix spp. (-)
Fucus gardneri Porphyra spp. (-)
Pelvetia compressa Prionitis spp. (*)

Total algal cover (*)

Explanation of symbols: (*) continuing effect with unchanged magnitude between
periods, (§) reversal in previously determined effect, (+) further increase in previously
determined effect, (-) further decrease in previously determined effect.

By comparing the lower elevation survey scores (Figure 3-4a) with the associated taxa scores

(Figure 3-4b) it was evident that the presence of Egregia menziesii contributed to the clustering

of survey scores for Field's Cove and ephemeral algae (Ulva/Enteromorpha and filamentous red

algae) contributed to the clustering of survey scores for Diablo Cove. The control area was

characterized by lower abundances of ephemeral taxa, and greater abundances of perennial taxa

including Mazzaellaflaccida and Phyllospadix spp.
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Figure 3-3. Correspondence analysis results for intertidal algae sampled at the
upper elevation horizontal band transects.
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Figure 3-4. Correspondence analysis results for intertidal algae sampled at the
lower elevation horizontal band transects.
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Table 3-4. Significant discharge effects on lower elevation intertidal algae within
Field's Cove during OpPeriod-2.

New EffectsW,: ContinuingEffects.
Significant Increases

Articulated coralline algae (juv.) Bare rock (*)
Chrysophyta unid. Corallina officinalis (+)
Gelidium pusillum Egregia menziesii (+)
Mazzaella lilacina Gelidium coulteri (§)
Osmundea spp. Mastocarpusjardinii (§)
Species richness Mazzaella affinis (§)
Total algal cover Porphyra spp. (+)

UlvaIEnteromorpha (+)

Significant Decreases
Cryptosiphonia woodii Coralline cnmstose algae (§)
Endocladia muricata Mastocarpus papillatus (*)

Mazzaellaflaccida (*)
Mazzaella heterocarpa (-)
Mazzaella leptorhynchos (*)
Non-coralline crustose algae (§)
Phyllospadix spp. (-)
Prionitis spp. (*)

Explanation of symbols: (*) continuing effect with unchanged magnitude between
periods, (§) reversal in previously determined effect, (+) further increase in previously
determined effect, (-) further decrease in previously determined effect.

3.1.3 Discussion

OpPeriod-I discharge effects as measured in the HBT study occurred mainly in Diablo Cove and

declined outside the cove (Tenera 1997). These effects consisted of losses in total algal cover,

diversity, and mean species richness (number of taxa). Bare rock space increased as a result of

losses in foliose perennial algal cover, but the bare substrate was eventually colonized by

ephemeral algae.

OpPeriod-2 algal changes generally followed the same patterns of change described in Tenera

(1997) and indicated that algal species composition and abundance in Diablo Cove had not

stabilized. Continuing decreases in Phyllospadix spp. and new decreases in Mastocarpus

papillatus were the most notable changes in Diablo Cove during OpPeriod-2. These taxa were

among the more abundant taxa in the intertidal zone in Diablo Cove during OpPeriod- 1. Surveys

of Phyllospadix spp. (surfgrass) within the study area were done in the summer of 1997. A report

containing the results of these surveys and a summary of power plant effects on surfgrass was

submitted to the RWQCB in 1998 (Tenera Inc., 1998).
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Some of the changes in Diablo Cove may have been due to secondary effects, such as

invertebrate grazing and colonization. These secondary effects could account for a decrease in

the abundance of warm-water tolerant species that would otherwise be expected to remain

unchanged in the presence of the discharge. Another possible mechanism for an alga decreasing

in abundance and later increasing in abundance may be the selection for and establishment of

warmer water phenotypes of that species.

Diablo Cove exhibited the greatest number of observed effects during OpPeriod-2, with

discharge effects on some taxa expanding over a wider range of shoreline elevations. Upper

elevation transects showed new increases in ephemeral algae and continuing increases of non-

coralline algae. Discharge effects in these taxa had previously only been detected at lower

intertidal transects (Tenera 1997). Another new change at the lower elevation transects was a

decrease in Mastocarpuspapillatus.

Effects of the discharge on the algal assemblage in Field's Cove were considerably reduced in

magnitude from those in Diablo Cove. Some of the changes also contrasted with patterns of

change observed in Diablo Cove. Increases in species richness and total algal cover in Field's

Cove contrasted with the absence of change or further declines in these community indices in

Diablo Cove. Other changes similar to those observed in Diablo Cove included increased

abundances of ephemeral algae, non-coralline crustose algae, and bare rock. Additionally, fewer

significant changes were detected in Field's Cove relative to Diablo Cove (taxa lists in Tables

3-1 and 3-2 compared to Tables 3-3 and 3-4). Another indication that Field's Cove was a

transition zone with diminished discharge effects was the contrasting results among temperature-

sensitive taxa. While decreases were detected in Pelvetia compressa (rockweed) at the upper

elevation transects, a significant increase was detected in the temperature sensitive Egregia

menziesii at the lower elevation transects. Similarly, the temperature sensitive Mazzaella

flaccida, previously used as an indicator species to delineate the extent of discharge effects

outside Diablo Cove, stabilized (relative to control abundances) at a reduced level of abundance

in Field's Cove.

In conclusion, the additional four years of sampling (1995-1998) provided the opportunity to

examine whether the magnitude and spatial extent of previously identified trends in discharge

effects had stabilized. The results indicate that many of the previously identified discharge

effects continued in both Diablo Cove and Field's Cove. The magnitude and spatial extent of

effects increased in Diablo Cove for some species with new changes extending over broader
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vertical ranges. Some of the changes observed in Diablo Cove were also detected in Field's

Cove, providing evidence that discharge effects continued to extend into Field's Cove although

fewer species were affected in Field's Cove. In addition, species that had declined in Diablo

Cove either increased in abundance in Field's Cove (Egregia menziesii) or remained at a

stabilized level of reduced abundance (Mazzaellaflaccida). These results provide evidence that

areas of Field's Cove remained a transition zone with reduced discharge effects.
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3.2 Intertidal Invertebrates

Intertidal invertebrates have been studied at DCPP using the horizontal band transect (HBT)

method since 1976. Following power plant start-up in 1985, invertebrate species richness at

Diablo Cove stations increased at the upper intertidal elevation and did not change at the lower

intertidal elevation. Changes in the invertebrate community were characterized by increases in

purple urchins, limpets, barnacles, and tube-dwelling polychaetes, and declines in six-rayed sea

stars and black abalone. Intertidal invertebrate community structure (composition and

abundance) at Diablo Cove stations continued to change until late 1992 (Tenera 1997).

Community structure changes of lesser magnitude continued from 1992 through 1995. A similar

pattern of changes in community structure was also evident at Field's Cove stations, though

effects of the discharge decreased with distance from Diablo Cove.

This section describes important new or continuing effects of the power plant discharge on

intertidal invertebrates through analysis of the HBT data collected at Diablo Cove, Field's Cove,

and control stations from OpPeriod-2. Identified discharge effects were categorized as either new

or continuing by comparing results of the current analysis With results of the previous TEMP

analysis (Tenera 1997).

3.2.1 Methods

The following section describes the sampling and analysis methods used in the study of intertidal

invertebrates. In the HBT study, we sampled invertebrates in the same quadrats as the algae (see

Section 3.1.1 - Intertidal Algae Sampling Methods) at both the +0.3 m and +0.9 m MLLW tidal

elevations.

Sampling Methods

In five of ten quadrats, all species were recorded as either present or absent, and individuals

larger than 2.5 cm in greatest dimension were counted. In the remaining five quadrats, the same

method was used except that select species of invertebrates were counted regardless of size. The

percent cover of encrusting invertebrates such as sponges and tunicates was estimated using the

same methods as used for algae. All sizes of black abalone were counted in these ten quadrats

and in an additional five quadrats.
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Nine HBT stations were sampled and included in this study:

" two Control stations (NC- 1 and SC-I),

" four Diablo Cove stations (NDC-2 and -3, and SDC-1 and -3), and

" three Field's Cove stations (FC-1, -2, and -3).

During OpPeriod-2, the Diablo Cove and control HBT stations were sampled twice annually, and

the Field's Cove HBT stations were sampled four times annually.

Analysis Methods

Abundance of individual taxa was analyzed for changes between OpPeriod-1 and OpPeriod-2

using ANOVA (see Section 1.1 - Study Design and Analysis). The invertebrate taxa analyzed

were those that formed 99% of the total abundance in the two periods at the Diablo Cove and

Field's Cove stations. Data from stations SDC-1 and -3 in south Diablo Cove were included in

the ANOVA tests. These stations were excluded from analysis in the TEMP Analysis Report

because they were severely impacted by the 1982/83 winter storms (see discussion in Section 3.1

- Intertidal Algae Analysis Methods). The upper and lower elevation transect data were analyzed

separately.

Changes in invertebrate assemblages can be identified by multivariate techniques.

Correspondence analysis was used to contrast patterns of change in invertebrate assemblages

among areas for the period of 1990 through 1998. The taxa that comprised the majority (95%) of

the total abundance and that occurred in at least 10% of the surveys were used in analyses for

each elevation. Data for these taxa were log(x+l) transformed to compensate for scale

differences between counted and coverage taxa and then combined into annual means for the

stations in the following four areas:

" Control (NC-I and SC-I)

* North Diablo Cove (NDC-2 and -3)

• South Diablo Cove (SDC- 1 and -3)

* Field's Cove (FC-3).

Discharge effects from the current report were compared with statistical results from the TEMP

Analysis Report to identify new or continuing effects of the discharge.
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3.2.2 Results

Intertidal invertebrate community structure, both composition and species abundances, differed

substantially with elevation; consequently results of the HBT invertebrate study are presented

separately by elevation.

Upper elevation

Correspondence analysis (CA) of eight taxa for upper-elevation (+0.9 m ) invertebrate

assemblages at north Diablo Cove and south Diablo Cove differed substantially from each other,

and from Field's Cove and control stations (Figure 3-5a). CA of data from 1990 through 1998

showed that the north Diablo Cove assemblage differed from those at other locations as a result

of greater abundances of Lottia digitalis (ribbed limpet), Macclintockia scabra (rough limpet),

and Chthamalusfissus (acorn barnacle) (Figure 3-5b, axis 1). A pattern of increasing

community dissimilarity from the control was evident at north Diablo Cove from 1990 through

1998. The south Diablo Cove assemblage differed from Field's Cove and control locations

primarily as a result of a greater abundance of Tetraclita rubescens (red volcano barnacle)

(Figure 3-5b, axis 2). The invertebrate community structure at south Diablo Cove, unlike that of

north Diablo Cove, did not diverge further from the control during OpPeriod-2. Community

structure at Field's Cove was very stable from 1992 through 1998 and closely resembled that of

the control in 1996 and 1998.

ANOVA comparing OpPeriod-1 and OpPeriod-2 detected discharge effects in 22 of 25 upper

elevation invertebrate species within Diablo Cove. Most of these effects were categorized as

continuing, rather than new (Table 3-5). Continuing discharge-related increases in the

abundance of Chthamalusfissus, Lottia digitalis, and Macclintockia scabra within Diablo Cove

explained the divergence in community structure evident in the correspondence analysis.

Invertebrate species richness also continued to increase in Diablo Cove from 1995 through 1998.

Phragmatopoma californica (sand-tube polychaete), Lottiapelta (shield limpet), and Pagurus

spp. (hermit crab) declined in Diablo Cove during the 1995 through 1998 period following

significant increases after power plant start-up (Tenera 1997). New significant increases were

detected at the upper elevation transects in Strongylocentrotus purpuratus (purple urchin), Pista

spp. (tube-dwelling polychaete), and Haliotis cracherodii (black abalone). However, black

abalone are not abundant within Diablo Cove (see Section 3.3 - Intertidal Black Abalone), and
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Figure 3-5. Correspondence analysis results for intertidal invertebrates sampled at
the upper elevation horizontal band transects.
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the apparent increase actually resulted from a decline in its abundance at control station NC-I

rather than an absolute increase within Diablo Cove.

Table 3-5. Significant discharge effects on upper elevation intertidal invertebrates
within Diablo Cove during OpPeriod-2.

ew'Effects-Cniun fet

Significant Increases

Haliotis spp.' Anthopleura elegantissima (+)
Pista spp. Chthamalusfissus (+)
Strongylocentrotus purpuratus Cyanoplax spp. (+)

Fissurella volcano (+)
Lottia digitalis (+)

Lottia limatula (+)
Macclintockia scabra (+)

Pachygrapsus crassipes (+)
Tegula funebralis (*)
Tetraclita nubescens (+)
Species richness (+)

Significant Decreases
Leptasterias spp. Acanthina spp. ()
Pollicipes polymerus Lottia pelta (§)
Tectura scutum Nurtallina californica (-)

Pagurus spp. W§)
Phragmatopoma californica (§)
Tegula brunnea (*)

Explanation of symbols: (*) continuing effect with unchanged magnitude between
periods, (§) reversal in previously determined effect, (+) further increase in previously
determined effect, (-) further decrease in previously determined effect.

I Halionis cracherodii continued in low abundance between periods--the statistically
significant increase was attributed to a declining control abundance.

Discharge effects were detected in fewer species in Field's Cove (16 of 25) compared to Diablo

Cove (Table 3-6). New declines were detected in Anthopleura elegantissima and Chthamalus

fissus, while Lottia limatula (file limpets) and Pachygrapsus crassipes (lined shore crab)

continued to increase. Phragmatopoma californica, Cyanoplax spp. (chitons), and Lottia digitalis

declined in Field's Cove during OpPeriod-2 following significant increases after plant start-up

(Tenera 1997). As in Diablo Cove, the apparent increase in black abalone was actually due to a

decline at the control, rather than an absolute increase in Field's Cove. Overall, invertebrate

species richness continued to increase in Field's Cove during OpPeriod-2. Further increases in L.

limatula, P. crassipes, and species richness, and further declines in Nuttallina californica

(Nuttall's chitons) paralleled the results from Diablo Cove.
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Lower elevation
Correspondence analysis of 14 taxa for the 1990-1998 period showed that the invertebrate

community at the lower elevation (+0.3 m MLLW) north and south Diablo Cove HBT stations

differed notably from that of the control, with the largest differences occurring in 1998 (Figure

3-6a). These differences primarily reflected greater abundances of Macclintockia scabra,

Fissurella volcano (volcano limpet), Chthamalusfissus, and Strongylocentrotus purpuratus at

Diablo Cove HBT stations (Figure 3-6b). Greater abundances of S. purpuratus and Nuttallina

californica (Figure 3-6b) at Field's Cove resulted in differences in the invertebrate assemblage

at this location between 1997 and 1998. Unlike the upper elevation, Field's Cove community

structure at the lower elevation differed markedly from the control from 1990 through 1998.

Table 3-6. Significant discharge effects on upper elevation intertidal invertebrates
within Field's Cove during OpPeriod-2.

+. +:+i ::New Effects+.2:k+;:++:1 z4ii++•+:2 :i+•i+4•.+ -' :.•:+++t•+iContinuing+Effectsi :.:. :: •':+

Significant Increases
Tetraclita rubescens Lottia limatula (+)

Pachygrapsus crassipes (+)

Haliolis spp.
Lottia pelta (*)

Tegulafunebralis (*)
Species richness (4)

Significant Decreases
Acanthina spp. Cyanoplax spp. (§)
Anthopleura elegantissima Lottia digitalis (§)
Chthamalusfissus Nuttallina californica (-)
Pollicipespolymerus Ocenebra spp. (-)

Phragmatopoma californica (§)
Tectura scutum (-)

Explanation of symbols: (*) continuing effect with unchanged magnitude between periods, (§) reversal in
previously determined effect, (+) further increase in previously determined effect, (-) further decrease in
previously determined effect.
I Haliotis cracherodii continued in low abundance between periods-the statistically significant increase
was attributed to a declining control abundance.

ANOVA comparing OpPeriod- I to OpPeriod-2 detected discharge effects in OpPeriod-2 for 26

of the 28 species analyzed at the lower elevation of Diablo Cove. Similar to the upper elevation

Diablo Cove results, most of these were categorized as continuing, rather than new, effects

(Table 3-7). Continuing decreases included Leptasterias spp. (six-rayed sea star), H. cracherodii

(black abalone), and Tegula brunnea (brown turban snail), and continued increases included

Lottia limatula and Fissurella volcano. Declines in Tegulafinebralis (black turban snail), Pista

spp. (tube-dwelling polychaete), and C. fissus in Diablo Cove from 1995 through 1998 followed
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Figure 3-6. Correspondence analysis results for intertidal invertebrates sampled at
the lower elevation horizontal band transects.
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significant increases in these species after plant start-up (Tenera 1997). Continuing increases in

S. purpuratus and F. volcano in Diablo Cove likely accounted for the increased community

dissimilarity of Diablo Cove in 1998 from the control evident in the correspondence analysis.

New effects included increases in Lottia digitalis and Tectura scutum (plate limpet), and a

significant decrease in invertebrate species richness (Table 3-7).

Table 3-7. Significant discharge effects on lower elevation intertidal invertebrates
within Diablo Cove during OpPeriod-2.

NewEffets ContinuingEffects

Significant Increases
Lottia digitalis Anthopleura elegantissima (+)
Tectura scutum Epiactis prolifera (§)

Fissurella volcano (+)
Lottia limatula (0)
Lottia pelta (*)

Nernertea unid. (§)
Pachygrapsus crassipes (-)
Serpulorbis squamigerus (§)
Strongylocentrotus purpuratus (+)

Significant Decreases
Baoanus spp. Chthamalusfissus (§)
Nuttallina californica Haliotis spp. (M)
Pagurus spp. Leptasterias spp. (4)

Serpulidae unid. Macclintockia scabra (§)
Species richness Mopalia spp. (-)

Ocenebra spp. (-)
Pista spp. (§)
Pugettia spp.
Tegula brunnea (-)
Tegulafunebralis (§)
Tunicates, colonial/social (-)

Explanation of symbols: (*) continuing effect with unchanged magnitude between periods, (§) reversal in
previously determined effect, (+) further increase in previously determined effect, (-) further decrease in
previously determined effect.

Fewer species were affected in Field's Cove than in Diablo Cove at the same elevation. Only 14

of the 28 analyzed species from the lower elevation of Field's Cove were affected by the

discharge. The majority of significant effects were new in OpPeriod-2 (Table 3-8).

New increases in Anthopleura elegantissima, Phragmatopoma californica, and invertebrate

species richness, and further increases in Strongylocentrotuspurpuratus occurred within Field's

Cove-. The increase in S. purpuratus contributed to the similarity in community structure noted

earlier between Field's and Diablo Coves.
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Table 3-8. Significant discharge effects on lower elevation intertidal invertebrates
within Field's Cove during OpPeriod-2.

New Effects. C•.ContinuingEffects

Significant Increases
Anthopleura elegantissima Lottia limatulda (*)
Balanus spp. Pachygrapsus crassipes (+)
Epiactis prolifera Pista spp. (*)
Nemertea unid. Strongylocentrotus purpuratus (+)
Phragmatopoma californica
Pugettia spp.
Species richness

Significant Decreases
Hahotis spp. Lottia pelta ()
Serpulidac unid.
Tegulafunebralis

Explanation of symbols: (*) continuing effect with unchanged magnitude between periods, (+) further
increase in previously determined effect

3.2.3 Discussion

The relative contributions of elevated water

temperature and the effects of algal grazers

in maintaining open space in Diablo Cove

were not investigated in the current study.

However, the re-establishment of an

intertidal community similar to that of the

pre-operation period may been inhibited by

the herbivorous invertebrate assemblage in

Diablo Cove. Discharge-related reductions (-

57%) in total non-crustose algal cover in

Data last reported in
Power plant start-up the TEMP Analysis Report

100 12

'0- 2s5 " 0•2

78 80 02 84 86 88 90 92 94 96 98

- Bare Rock
a un. brnpets

- - - Total Algal Cover

Figure 3-7. Changes in bare rock, limpets, and
total algal cover (excluding crustose algae) at the
north Diablo Cove upper elevation horizontal
band transects.

Diablo Cove after plant start-up corresponded to increases (+ 111%) in the extent of bare rock

substrate (Tenera 1997). Large increases in the abundance of algal grazing limpets (e.g., Lottia

limatula, L. digitalis, and Macclintockia scabra), particularly in north Diablo Cove, followed the

reduction of algal cover (Figure 3-7). The increase in limpets undoubtedly reflected an increase

in crustose algal films, a preferred food of these grazers (Wara and Wright 1964; Morris et al.

1980). This community structure was largely unchanged during OpPeriod-2 and was not evident

in Field's Cove.
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Diablo Cove; Field's Cove, and the control sites had many species incommon, but the

proportions of those species were very different among areas. Operation period decreases in the

abundance of the many species were noted in the current report and in Tenera (1997), yet none of

these species became completely eliminated from Diablo Cove due to the discharge. Some

species, including black abalone and Leptasterias spp. (six-rayed sea star) however, were greatly

reduced in abundance and were rarely found within Diablo Cove during OpPeriod-2. Several

new species were observed during the operation period as a result'of the warm water

environment in Diablo Cove (Tenera 1997). These species were observed during cove-wide

black abalone surveys and, consequently, were not included in the community structure analyses.

However, their occurrences, coupled with evidence presented in this report, demonstrate that the

intertidal invertebrate community of Diablo Cove continues to vary temporally and spatially as a

result of the discharge.
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3.3 Intertidal Black Abalone

Haliotis cracherodii (black abalone) abundance in Diablo Cove and vicinity has been monitored

periodically since 1966 when studies were conducted by the California Department of Fish and

Game (Burge and Schultz 1973). Data from HBT and cove-wide intertidal surveys showed a

healthy population of black abalone existed in Diablo Cove through 1987. In 1988, however,

their numbers began to decline as a result of withering syndrome (WS) disease. WS was

observed in other shoreline areas near Diablo Cove by early 1990. Black abalone populations

have declined throughout central and southern California since the discovery of the disease in the

late 1980s (Altstatt et al. 1996). The pathogen that causes WS is apparently present in healthy

abalone populations (Gardner et al. 1995) and symptoms are exacerbated by environmental

factors including elevated temperature (Steinbeck et al. 1992).

WS disease-related mortalities were largely responsible for the general decline in abalone

abundance observed after 1990 in the area between Point Buchon and Point San Luis (Tenera

1997). WS affected all sizes of black abalone. By 1990 their abundance in Diablo Cove was

reduced to less than 10% of the population that existed prior to 1988. Strong cohorts of juvenile

abalone recruited into Diablo Cove each year from 1991 through 1994. As a result, the

abundance of abalone below about 70 mm shell length gradually increased during this time in

Diablo Cove. WS-related mortalities, however, continued to affect abalone of all sizes in study

areas outside of the cove.

This section presents the results of black abalone studies at DCPP from 1995 through 1998.

Declines in black abalone abundance were documented during this period-a continuation of

declines reported previously (Tenera 1997).

3.3.1 Methods

This section describes the sampling methods employed and analysis approach used to determine

effects from the DCPP discharge on black abalone.

Sampling Methods
We monitored black abalone abundance as part of the HBT sampling (see Section 3.2 - Intertidal

Invertebrates). Additional information on their distribution, abundance, length-frequency, and
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condition within Diablo Cove was collected using a random sampling design. Approximately

10% of the 15,500 m2 of the Diablo Cove intertidal zone between the 0.0 m and +1.3 m levels

was sampled during each survey. Transect lines up to 100 m in length were aligned along

permanent markers at approximately +0.6 m MLLW in Diablo Cove. Five transects were located

to the north of the discharge structure and five were located to the south (Figure 3-8). Random

coordinates above and below the transect lines were used to position 1 m2 quadrat sampling

plots. Abalone were counted within each quadrat. Since 1991, abalone shell lengths have been

estimated visually and categorized as juvenile (<25 mm), small (<50 mm), medium (5 1- 00

mm), or large (>100 mm). Surveys were conducted in the following years:

* Once per year in 1981/82, 1983, 1984/85, 1988,

* Twice per year from 1989 through 1995, and

* Once per year from 1996 through 1998.

The abundance, size distribution, and condition of abalone were also monitored at 10 permanent

stations measuring 2 m wide by approximately 10 m long. Five stations were located either in or

near Diablo Cove and five stations were located at greater distances north and south of Diablo

Cove (Figure 3-8). Stations were sampled once per year in summer from 1996 through 1998.

Analysis Methods

Data were analyzed by calculating mean abalone abundance at each transect and comparing

abundances among transects. We estimated the total number of abalone present in Diablo Cove

during each survey by calculating the product of the unweighted mean of the individual transect

densities and the estimated 15,500 m2 of potential black abalone habitat within Diablo Cove.

3.3.2 Results

Abalone abundance in Diablo Cove declined from 1995 through 1998 (Table 3-9). The 1998

survey resulted in the smallest population estimates of black abalone in Diablo Cove since the

surveys first began in 1981. Abundance ofjuvenile abalone in Diablo Cove during the 1995

through 1998 surveys (Table 3-10), was lower than abundances recorded from 1991 through

1994 (Tenera 1997).
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Figure 3-8. Diablo Cove transects for black abalone random quadrat sampling
and 10-meter station transects.
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Black abalone also continued to decline in areas outside of Diablo C6ve with the rate of decline

varying among sites (Tenera 1997). However, by 1998 observations appeared to show that black

abalone were entirely eliminated from some areas. For example, results for the HBT survey in

1998 showed that abalone density had declined to 0.08/M2 at the Field's Cove stations, and to

0.03/M2 at both control and Diablo Cove stations. Similar declines also occurred at the 10 m

stations (Table 3-11). No abalone were observed with WS in 1995, but abalone with symptoms

of WS were observed within the study area in 1996, 1997, and 1998.

Table 3-9. Black abalone abundance (mean #/M2) at ten contiguous transects in
Diablo Cove, 1995-1998. Surveys were completed in June through August of each

year. Includes all size classes.

.S ,,,0..00 1900 ,1 00

SI 0.00 0.00 0.01 0.00
52 0.02 0.06 0.01 0.00
$3 0.04 0.01 0.01 0.00

S4 0.08 0.19 0.07 0.01
$5 0.05 0.36 0.24 0.12
NI 0.05 0.03 0.02 0.06
N2 0.25 0.15 0.17 0.03
N3 0.54 0.63 0.29 0.06
N4 0.09 0.07 0.09 0.12
N5 0.45 0.27 0.30 0.02

Survey mean 0.16 0.18 0.12 0.04
Total quadrats surveyed 1558 1660 1503 1470

Total abalone counted 251 274 165 61
Diablo Cove pop. est. 2492* 2651 1662 648

includes data from summer 1995 survey only.

Table 3-10. Size frequency of black abalone at ten contiguous transects in Diablo
Cove, 1995-1998.

1 JJlu

Juvenile
1 - 10 0 4 0 1
11 - 20 15 35 6 13
21 - 25 6 44 4 1

Total juvenile 21 83 10 15
% of grand total 8.4 30.3 6.1 24.6

Small

26 - 30 10 31 7 3
31- 40 50 40 21 4
41 - 50 60 32 25 5

Total small 120 103 53 12
% of grand total 47.8 37.6 32.1 19.7

(table continued)
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Table 3-10 (continued). Size frequency of black abalone in Diablo Cove, 1995-1998.

Julm 49 u Juy 1997. August 1998,

Medium
51 - 60
61 - 70
71 - 80
81 - 90

91 - 100

78
17
8
3
2

45
25
10
5
1

44
27
18
7

I1
7
8
0
5

Total medium 108 86 97 31
% of grand total 43.0 31.4 58.8 50.8

Large
101 - 110 1 1 3 3
III- 120 1 I I 0

> 120 0 0 1 0
Total large

% of grand total

Total abalone

2
0.8

2
0.7

5
3.0

3
4.9

251 274 165 61

Note: Minor differences between the size frequency data presented in this table and in Tenera (1997)
are the result of corrections made to the original data. Population estimates remain unchanged.

Table 3-11. Total number of black abalone by size class at the 10 m stations, 1995-1998.

-Arew/Size. las . . . .1996.... 7_, 1998 .. 199S 1.96 1997 1998

S. Diablo Cove
Juvenile 2

Small 6
Medium 7

Large 0
Total I5

N. Diablo Cove
Juvenile 0

Small 0
Medium 0

Large 0
Total

Field's Cove
Juvenile 3

Small 20
Medium 10

Large 0
Total 33

Postelsia Pt.
Juvenile 4

Small 8
Medium 5

Large 3
Total 20

Seal Haulout
Juvenile 0

Small 5
Medium 14

Large 0
Total 19

0
9
8

0
0
0
0

0
4
5
0
0

0
0
0
0
I

0
2
15

18

6
13
0
20

0
0
3
0
T

0
0
0
0

Stillwater Cove n/s
Juvenile

Small
Medium

Large
Total

0
II
36
2

49

0
8
10
I

TT

2
6
8
0
16

0
4
15
0
19

0
0
2
0

0
3
11
0
14

North Control
Juvenile 7 2

Small 1I 13
Medium 21 12

Large I 0
Total 40 27

Field's Cove/CDF&G n/s
Juvenile 3

Small 29
Medium 27

Large 3
Total 62

Pt. Buchon n/s
Juvenile 2

Small 17
Medium 59

Large 4
Total 82

0
5

38
2

45

0
4
12

17

2
18
39
9

68

0
16
54
10
80

0

5
73
4
82

0 0
I 0

17 12
0 1
18 13

Corral n/s n/s
Juvenile

Small
Medium

Large
Total

n/s = not sampled; station had not yet been established.
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3.3.3 Discussion

Between 1988 and early 1991 the number of black abalone in Diablo Cove decreased by

approximately 90%. While abalone at nearby Postelsia Point also declined during this period,

abalone at greater distances from the cove declined either slightly or not at all (Tenera 1997).

However, from mid-1991 through 1994 black abalone abundances increased in Diablo Cove

because of successive strong juvenile recruitment events. Meanwhile, decreases continued at

sites outside of the cove due to WS-related mortality. Although WS continued to be the leading

cause of abalone mortality in Diablo Cove from mid-I1991 through 1994, strong recruitment

balanced these mortalities. After the last strong recruitment event in 1994, the abalone

population in Diablo Cove remained relatively constant in both size-structure and abundance

through 1996.

Since 1996 black abalone abundances throughout the study area have continued to decrease.

Population estimates for Diablo Cove that had been relatively stable from 1994-1996 decreased

due to the absence of strong recruitment over this time period. Although much reduced in all

areas, black abalone exposed to the discharge may be expected to continue to decline at a greater

rate as a result of WS-related mortality.
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3.4 Intertidal Fishes

The intertidal fish community in Diablo Cove and Field's Cove prior to power plant operation

(Kelly et al. 1985) was similar to other central California rocky coast areas (Horn et al. 1983). It

was mainly comprised of eel-like fishes that are typically found beneath shoreline. cobbles,

boulders, or algae during low tides. Xiphister mucosus (rock prickleback), X atropurpureus

(black prickleback), and Cebidichthys violaceus (monkeyface eel) were some of the more

abundant species. After power plant operation began, the discharge caused declines in the

abundance of most species but did not substantially alter their relative abundance (Tenera 1997).

Warmer water temperatures and reduced algal cover in Diablo Cove during the operation period

were probably the most important factors contributing to their declines.

This section compares OpPeriod- 1 and OpPeriod-2 to determine changes in the composition of

the intertidal fish fauna in Diablo Cove and Field's Cove. Size frequencies for one of the more

abundant species, Xiphister mucosus, are also presented for OpPeriod-2.

3.4.1 Methods

This section describes the field sampling methods and type of analysis used in the intertidal fish

study.

Field Methods

We sampled intertidal fishes using the vertical band transect (VBT) sampling task. At each of

three stations, three transects were positioned perpendicularly to the shoreline at fixed locations.

Each transect originated in the high intertidal zone (approximately +1.5 m MLLW) and

terminated in the low intertidal zone (approximately -0.2 m MLLW). Transects at each station

were separated by approximately 3 m. Each transect was used as a reference line to position

twelve I m' permanent sampling quadrats, for a total of thirty-six I m2 quadrats per station.

Moveable rocks were carefully lifted and any fishes seen were captured in small hand nets. We

also searched for cryptic fishes among the foliose algae. Fishes were identified to the lowest

practical taxonomic level, measured, and returned to the quadrat. Newly settled juvenile fishes

were not identified to the species level but were grouped into composite taxa (e.g., Anoplarchus/
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Cebidichthys). Diablo Cove VBT stations NDC I-V and SDC2-V were sampled annually and

Field's Cove station FC I-V was sampled quarterly during OpPeriod-2.

Analysis Methods

Intertidal fish data were not analyzed statistically using ANOVA because Field's Cove was not

considered a valid control station since it was contacted by the thermal plume. Therefore, mean

period abundances were compared qualitatively for the pre-operation period, OpPeriod- 1, and

OpPeriod-2 between Field's Cove (FC I-V), north Diablo Cove (NDC I-V), and south Diablo

Cove (SDC2-V).

3.4.2 Results

Mean abundance per taxon and numbers of taxa per survey during OpPeriod-2 were generally

greatest at the Field's Cove station as compared with the Diablo Cove stations. Thirteen taxa

were found during fourteen surveys in Field's Cove (Figure 3-9a). We found an average of 32

fish per survey at the station during OpPeriod-2. Xiphister mucosus was the most abundant fish

during this period with Stichaeidae/Pholididae second in abundance. This grouping was

comprised of juveniles too small to be reliably identified in the field and larger individuals that

could not be captured and identified to species. Most taxa in Field's Cove declined in

OpPeriod-2 compared to the previous periods, except Stichaeidae/Pholididae and Anoplarchus

purpurescens (high cockscomb).

Seven taxa were found in four surveys at the north Diablo Cove station during OpPeriod-2. Mean

abundance per survey for all taxa combined was 4.3 fishes per survey (Figure 3-9b). In

comparison, we found an average of 66.8 fishes per survey in the pre-operation period and 12.9

per survey in OpPeriod- 1. The most abundant taxa at north Diablo Cove in OpPeriod-2 were

Stichaeidae/Pholididae followed by X. mucosus. Nearly all taxa except Stichaeidae/Pholididae

declined between periods.

Four surveys were completed at the south Diablo Cove station during OpPeriod-2. More fishes

were observed on average at this station (22.5 per survey) than at north Diablo Cove, and the

numbers of taxa found were also slightly higher (Figure 3-9c). Cebidichthys violaceus,

Stichaeidae/Pholididae, and X. mucosus were the most abundant species at SDC-2V in
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OpPeriod-2. Cebidichthys violaceus and Stichaeidae/Pholididae increased compared to

abundances in OpPeriod- 1 while X mucosus and X atropurpureus decreased.

a) Field's Cove (FC-IV)
Pre-Operation OpPeriod-1 OpPeriod-2

Mean No. Fish / Survey Mean No. Fish I Survey Mean No. Fish / Survey

Aqwusebdxysm312 5 10 15 2 10. 6 10 15 20 0. 5 10 16s 2Anop~wchuaCehidctlhs spp. 31.21 10.8 0.2

Xiphistr mucosws 26.1 16.6 13.2
Cxigus sny~d 7.9 6.6 4.4

GOiesox Y aeendncus 7.7 3.1 1.9
Xiphlster atropurpureus 4.7 2.3 1 <0.1AXw s tLoum7 4.2 O,

=e ftthys v=ofaceus 0.2 3.7 24
Scy1eine cerdme - -
x~iew a, •uv) - 1.2 -
S eholIdIde 5 _0 - 2.0 407

Aiphtetncu s 7 . . ... 
3,7 .0Me•annotluzey$ 1783.1 49.1,3 30

Aneoopia r tl6ei8 6 4II
Mean no. tan per survey 5.9

b) North Diablo Cove (NDC-IV)
IPa uos 27 P 0 317 0.8 D Os1 0 I

xhit inWatpurwous 17.1, 1.3 0.3
Ano~iarrtusICeb~dkcrhVy spp. 16.4 3.,7Xwpe tCwMM 5.5 0.3 0.3
Goblesox maeandrcus 3.3 0.2 0.3

l .0. 1.4ses 0.3 0.8 0,;
Sti d ae/Pholidldee - 0.8 2.3
Mean no. fish / survey 66.8 12.9 4.3
Number of other taxs 5 4 0
Mean no. taxe per survey 6.1 2.7 3.3

c) South Diablo Cove (SDC-2V)
O 5 10 15 0 5 1,0 15 ,5 15 , 20

AnoiVafhuspurpufesces -8 17 3.228
X/phtfer • 22. • : H 22.5

ScNu erofte" ,7 1 20 0.3
Mean o. axa pmedrcus 7.6 0,3 1,8

Cft~ocorts snyderd 2.8 1.0 0.8

1,91.231.9 &3
StI='de~h=Wrd: - I1,5 6.0 i
Anoplsi.hus purpurescen$ - 1,J 0,8
Mwa no. fish I survey 78.0 a 28. •22.5
Number of other taxa 7 1
Mean no. Wex per survey 7.8 . 56

Figure 3-9. Intertidal fish abundance at the vertical band transect stations.

Xiphister mucosus was the only species abundant enough to examine trends in size frequency. At

the Field's Cove station, mean sizes ranged from 56.6 mm to 133.5 mm in OpPeriod-2 (Table

3-12). Except for February 1998, we generally found smaller fishes in winter and larger fishes in

late summer.
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Table 3-12. Mean total lengths (mm) ofXiphister mucosus at Field's Cove and Diablo
Cove stations, 1995-1998.

-ield' Cao,- North Diabl6 Cove So'.,.u::, u':Uth Diablo Cove
"Month-e.r man- : n .- mean n means

Jan-95 67.5 20 - 0 62.5 2
Jun-95 78.1 21 - 0 92.5 2
Jul-95 93.2 5 ns ns ns ns

Nov-95 91.3 21 ns ns ns ns
Jan-96 75.7 34 ns ns ns ns
Jun-96 84.4 7 ns ns ns ns
Jul-96 84.5 25 68.0 1 71.3 6

Dec-96 56.8 20' ns ns ns ns
Jun-97 82.0 25 ns ns ns ns
Sep-97 83.3 12 107.5 2 56.5 8
Dec-97 75.8 4 ns ns ns ns
Feb-98 133.5 2 ns ns ns ns
Jun-98 - 0 ns ns ns ns
Jul-98 69.3 3 - 0 90.5 2

Nov-98 56.6 6 ns ns ns ns

ns = station was not sampled.
= station sampled, no fish measured

3.4.3 Discussion

The decreased abundance and decreased number of species in Diablo Cove were continuing

effects of the discharge and were probably related to both physical and biological factors.

Although the Field's Cove station was not a true control because of thermal plume contact, it

was still useful as a comparison station to evaluate the magnitude of changes in intertidal fishes

in Diablo Cove. The main physical factor causing reductions in Diablo.Cove was probably

warmer water temperatures. X mucosus is a thermally sensitive species (PG&E 1982) that

declined in Diablo Cove. X. mucosus also declined in Field's Cove but to a lesser degree.

Significant losses of intertidal algal cover in Diablo Cove (see Section 3.1 - Intertidal Algae)

also likely contributed to reductions in intertidal fishes. Algae protect fishes from desiccation

during low tide and also provide a food resource, both directly and as habitat for

microinvertebrates.

The fewer numbers of taxa found in Diablo Cove in OpPeriod-2 as compared to OpPeriod-I may

have resulted from the reduced sampling frequency (once per year vs. four times per year). The

mean numbers of taxa per survey were similar between periods. With a single survey per year

there was less opportunity to sample uncommon taxa, and it was less likely a survey would occur
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within a period of maximum fish abundance. For example, X mucosas abundance varied

considerably between summer surveys, increasing over three-fold at the Field's Cove station

between June and July 1996.

Size frequency analysis for X mucosus yielded some information on growth trends for this

species in Field's Cove but not in Diablo Cove. Increasing mean sizes between winter and

summer surveys probably reflected the growth of individuals in annual cohorts of recruits.

Because of low abundances of this species in Diablo Cove, the data were not adequate to assess

possible differences in growth rates or mean sizes due to the discharge.
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4.0 SUBTIDAL STUDIES

Subtidal algae, invertebrates, and fishes were sampled in several field studies in Diablo Cove,

Field's Cove, and control areas. This included sampling of algae and invertebrate communities

for species composition and abundance at permanent benthic stations, and identification and

enumeration of fishes along permanent transects located near the benthic stations. The

distribution and abundance of Nereocystis luetkeana (bull kelp) and Macrocystis pyrifera (giant

kelp) in Diablo Cove were mapped in the habitat-forming kelp study. Haliotis rufescens (red

abalone) and other macroinvertebrates were counted in Diablo Cove, Field's Cove, and South

Control using a random sampling design.

4.1 Subtidal Algae

Subtidal algae have been sampled at DCPP since 1976. An earlier analysis of data collected

through June 1995 detected declines in surface canopy-forming bull kelp, subsurface canopy-

forming kelps, and some understory algal species in Diablo Cove as a result of the discharge

(Tenera 1997). Coincident with these changes were increases in several algal species that were

uncommon prior to plant start-up. The changes in the subsurface canopy-forming kelps and the

algal understory were restricted to depths shallower than about 7 m in Diablo Cove. Discharge

effects in Nereocystis luetkeana (bull kelp), detected as early deterioration of surface fronds,

extended over a larger area (Field's Cove and areas northward to Lion Rock) during the 1987

warm water El Nifio. Macrocystispyrifera (giant kelp) surface canopies increased in abundance

throughout Diablo Cove beginning in 1992.

This section describes any new or continuing effects of the power plant on subtidal algae in

OpPeriod-2 using data from control, Diablo Cove, and Field's Cove benthic stations and data

from habitat-forming kelp surveys. Effects are categorized as either new or continuing by

comparing the results of the analyses of these data to results from OpPeriod- 1 (see Section 1.1 -

Study Design and Analysis).
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4.1.1 Methods

This section describes the sampling methods employed and analysis approach used to determine

effects from the DCPP discharge on subtidal algae.

Sampling Methods

The same sampling methods used for subtidal kelp counts and understory algal coverage

measurements have been used since the studies began in 1976. All benthic stations (Figure 4-1)

in OpPeriod-2 had been established before the power plant began commercial operation and

were sampled at various time intervals before and after power plant start-up. The stations were

established primarily on substrates of mixed bedrock and boulders with small amounts of cobble

and sand. Depths ranged from -3 m to -10 m (-10 ft to -32 ft) MLLW.

Each station was circular with a radius of 3.1 m and a sampling area of 28 M 2. The center 4 M
2

area, which contained a mooring wheel, was not sampled to avoid any unnatural algal and

invertebrate growths associated with the mooring. Each station was divided into four equal

sections, or "arc quadrants", 7 m2 in area.

Figure 4-1. Subtidal benthic stations and habitat-forming kelp survey area in Diablo Cove.
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Kelp species (brown algae of the order Laminariales and Fucales), as well as macroinvertebrates

(see Section 4.2 - Subtidal Invertebrates) were sampled as counts of individuals using the

subtidal arc quadrant (SAQ) sampling method. The subsurface canopy-forming kelps were

Pterygophora californica, Laminaria setchelli, and Egregia menziesii, and the surface canopy-

forming kelps were Nereocystis luetkeana and Macrocystis pyrifera. Juvenile plants of these

subsurface and surface canopy-forming species (which could not be identified to the species

level) were counted and recorded as "Laminariales". The kelps Sargassum muticum and

Cystoseira osmwzdacea were also counted. C. osmundacea was further differentiated into those

plants with only a small basal portion and larger plants with floating reproductive fronds.

Other subtidal algal species are more difficult to count because they are usually small or occur as

dense clumps. These species are often collectively referred to as the algal understory as they

occur beneath kelp fronds. We quantified all understory species at the stations in percent cover

using a random point contact (RPC) sampling method. A line with ten points positioned at

increasing intervals toward the station perimeter was attached to the center of the station and

used to locate sampling loci in each quadrant. Fifty points within each quadrant, or 200 points

per station, were randomly selected (using a random numbers table) before sampling. For each

survey we sampled a new set of randomly selected points. The presence of all algal species,

including sessile invertebrates and substrates observed directly under the points, was recorded.

Percent cover was derived by dividing the number of "contacts" by the number of points

sampled. Species were identified to the lowest taxonomic level practical. Unknown taxa were

collected outside the sampling area, if possible, and returned to the laboratory for identification.

Maps of surface kelp canopies in Diablo Cove documented changes in kelp distribution and

abundance outside the fixed benthic stations. We conducted habitat-forming kelp surveys each

October from north and south Diablo Cove (Figure 4-1). Near the end of the annual growth

cycle in October, the maximum number of bull kelp plants have reached the surface and can be

counted. Sub-surface plants not counted using this method were sampled using the arc quadrant

method previously described. Two observers at each point counted and mapped the extent of bull

kelp plants and giant kelp canopies. The occurrence of bull kelp plants with bare bulbs,

indicating early senescence in plants, was also noted when possible. An annual census total for

Diablo Cove and a composite map depicting the locations of bull kelp and giant kelp were
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developed from the data. Giant kelp cover in Diablo Cove was also quantified during the bull

kelp surveys.

Analysis Methods

The algal taxa analyzed were those that formed 95% of the total abundance in the two operation

periods at the Diablo Cove and Field's Cove stations. Kelp holdfast, kelp basal frond, and kelp

sporophyll cover were included as part of the algal understory in determining the taxa that

formed 95% of the total understory algal cover. Crustose taxa, bare rock cover, mean species

richness (number of taxa/7 m2), diversity, and total understory algal cover were analyzed

separately. The kelp SAQ count data were analyzed instead of the kelp RPC percent cover data

because they provided better estimates of kelp abundance.

The ANOVA results for changes between OpPeriods- 1 and -2, by taxon, are presented in

Appendix E3. New or continuing effects of the discharge were determined by comparing

ANOVA results to the findings described in the TEMP Analysis Report. The comparisons for

individual taxa and community-level indices were grouped into the categories of discharge

effects described in Section 1.1. The different array of sampling stations used in the two study

periods did not allow us to use a single statistical analysis to contrast changes.

Data from the Field's Cove deep station FC 2 -9m (Figure 4-1) were not statistically analyzed

because no comparative, deep water control station existed. Data for the Field's Cove shallow

station (FC I-3m) were analyzed for this report but the station was not sampled in the pre-

operation study period, and therefore there were no data to determine initial discharge effects in

OpPeriod- 1.

Algal species composition and abundance in the three study areas sampled in OpPeriod-2 were

also analyzed for changes using correspondence analysis. The data analyzed included understory

taxa that comprised 95% of the total algal abundance (excluding crustose taxa) and that occurred

in at least 20% of the surveys, and kelp taxa that comprised 99% of the total kelp abundance and

that occurred in at least 20% of the surveys. Data for these taxa were log(x+ 1) transformed to

compensate for scale differences between count and coverage taxa, and then combined into

annual means for 1990-1998 for the stations.
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4.1.2 Results

Changes in 36 taxa were categorized as new or continuing effects of the discharge (Tables 4-1

and 4-2). Four other taxa (Egregia menziesii, Gelidium spp., Farlowia/Pikea, and Nienburgia

andersoniana) yielded inconclusive test results and, consequently, were not categorized for

discharge effects.

Results for the most abundant taxa at the Diablo Cove stations indicate that changes between

OpPeriods-I and -2 resulted in a further simplification of the algal assemblage with decreases in

diversity, species richness, and total understory algal cover (Table 4-1). The significant decline

in total understory algal cover was a new change in OpPeriod-2.

Table 4-1. Significant discharge effects on subtidal algae within Diablo Cove during
OpPeriod-2.

'Nef•ects.,Continuing WEEflectsffets

Significant Increases
Chrysophyta unid. Bare rock (+)
Laminariales (juvenile) Callophyllis spp. (3)
Pterosiphonia dendroidea Corallina officinalis (§)

Cystoseira osmundacea (3)
Filamentous red algae (+)
Gelidium robustum (*)
Macrocystis spp. (+)
Non-coralline crustose algae (*)
Pterygophora californica (3)

Significant Decreases
Mazzaella lilacina Ahnfeltiopsis linearis (3)
Microcladia coulteri Algal diversity (3)
Osmundea spp. Calliarthron/Bossiella (-)
Polyneura latissima Chondracanthus corymbiferus (§)
Prionitis australis Coralline crustose algae (§)
Rhodymenia spp. Crypiopleura ruprechtiana (*)

Ulva/Enteromorpha Cryptopleura violacea (§)
Understory algal cover Desmarestia spp. (-)

Halymenia/Schizymenia (3)
Nereocystis luetkeana (-)
Prionitis spp. (§)
Sarcodiotheca gaudichaudii (3)
Species richness (-)

Explanation of symbols: (*) continuing effect with unchanged magnitude between periods, (§) reversal in
previously determined effect, (+) further increase in previously determined effect, (-) further decrease in
previously determined effect.

A few taxa increased in relative abundance at the Diablo Cove stations between OpPeriod-1 and

OpPeriod-2. The most conspicuous increases occurred in Macrocystis (Figure 4-2) and juvenile
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Figure 4-2. Abundance of Macrocystis spp. (giant kelp) at the
subtidal benthic stations.
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Laminariales (which were probably juvenile Macrocystis plants). A significant increase was also

detected in Pterygophora californica. This increase occurred as a result of declines at the control

stations being compared to low stable abundances in Diablo Cove. Cystoseira osmundacea

(bladder-chain kelp) also increased at the Diablo Cove stations-a reversal of the previously

determined effect. The plants in Diablo Cove remained in the basal frond stage and never

developed the floating stipes that bear the reproductive structures. In contrast, plants at the

control station developed the floating reproductive stipes.

Other changes indicative of effects of the discharge at the Diablo Cove stations were further

increases in ephemeral algae. Filamentous red algae (e.g., Polysiphonia spp.) continued to

increase in 1998. Increases in other ephemerals such as Pterosiphonia dendroidea (a branched

filamentous red alga) and Chrysophyta (diatom chains), were new effects of the discharge in

OpPeriod-2.

Taxa that decreased were mostly understory foliose red algae. Cryptopleura violacea was an

abundant species that increased in OpPeriod- I but decreased in OpPeriod-2 (Figure 4-3, Table

4-1). Decreases in several other taxa resulted in a statistically significant decrease in understory

algal cover between periods.

Only new, previously undescribed effects for OpPeriod-2 (Table 4-2) are listed for Field's Cove

because the station was not sampled in the pre-operation study period. Therefore we had no

baseline data to compare discharge effects at that station to OpPeriod-1. Taxa that increased in

OpPeriod-2 at the Field's Cove station were canopy-forming kelp species whereas taxa that

decreased were understory red algal species. However, most of the taxa analyzed for Field's

Cove had results that were inconclusive or showed no change between periods. The increases in

the three kelp species at the Field's Cove station supported the observation of little or no

discharge effects on benthic algae outside Diablo Cove. However, premature senescence of

Nereocystis was observed when canopies reached the surface.

Table 4-2. Significant new discharge effects on subtidal algae within
Field's Cove during OpPeriod-2.

- Increasesl Decreases

Laminaria setcheiii Gelidium robustum
Nereocystis luetkeana Mazzaella lilacina
Pterygophora californica Polyneura latissima

Understory algal cover
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Figure 4-3. Abundance of Cryptopleura violacea at the subtidal benthic stations.

TENERA E9-025.2 4-8 RWMP 1995-98 Progress Report



4.1 Subtidal Algae

We continued to document low abundances of bull kelp and increased abundances of giant kelp

in Diablo Cove in the yearly habitat-forming kelp surveys. Bull kelp canopy cover was

negligible, but giant kelp surface canopies covered about half of Diablo Cove, except in the 1997

survey. Giant kelp fronds began deteriorating in summer 1997, presumably due to the El Niflo

conditions combined with the elevated discharge temperatures. The 1997 survey conducted in

October documented that canopy coverage was reduced from previous years. A boat survey

conducted in 1997 confirmed that while bull kelp was more abundant outside Diablo Cove, the

plants were in a state of early senescence in Field's Cove and in areas northward to Lion Rock

(Figure 4-1).

Diablo Cove, Field's Cove, and control stations remained distinct from one another in species

composition and abundance during OpPeriod-2 (Figure 4-4). The algal composition at the

stations was largely unchanged between OpPeriod-2 and OpPeriod-1. The control station was

characterized by kelp taxa, while the Diablo Cove stations were characterized by Chrysophyta,

FarlowialPikea, Gelidium robustum, and Cryptopleura violacea. The latter species remained

abundant at the Diablo Cove stations, despite a significant decline in their abundances in

OpPeriod-2 (Table 4-1). The Field's Cove station was mainly characterized by a red algal

understory. The largest change in OpPeriod-2 revealed in Figure 4-4 was the 1998 survey scores

for the Diablo Cove and control stations that showed increases in Laminariales (juvenile). Most,

if not all, of these plants at the control station were probably small Pterygophora, Laminaria,

and Nereocystis, while plants identified as Laminariales (juvenile) at the Diablo Cove stations

were probably small Macrocystis plants.

4.1.3 Discussion

The most important change during OpPeriod-2 in Diablo Cove was the further increase in giant

kelp. This perennial alga began increasing in abundance in Diablo Cove during OpPeriod- 1, with

surface canopies eventually covering about half of the cove (Tenera 1997). However, the entire

giant kelp population in Diablo Cove was completely lost in winter 1997/98. Higher ambient

temperatures and lower nutrients during the 1997 El Nifio combined with elevated discharge

temperatures stressed the plants and the following winter storms completely removed the local

population. Giant kelp outside of Diablo Cove was also in generally poor condition during the El

Nifio period but many patches of plants survived through the winter storms. Large recruitment
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Figure 4-4. Correspondence analysis results for subtidal algae sampled at the
benthic stations (SLC and SAQ methods).
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was observed in spring 1998 resulting in dense adult populations becoming re-established in

Diablo Cove. The quick recovery indicates the high reproductive capacity for recruitment in this

species and the availability of open bare space for recruitment in Diablo Cove.

The increase in giant kelp surface canopy shaded the algal understory and was likely the cause of

some of the declines in understory taxa detected in OpPeriod-2. This hypothesis is supported by

declines in the understory species Cryptopleura violacea which had previously increased during

OpPeriod-1 in the absence of giant kelp. FarlowialPikea was also abundant in OpPeriod-1 and

declined substantially in 1997 and 1998. However, wide variations in abundance during

OpPeriod-2 yielded inconclusive statistical test results.

The ability of the giant kelp surface canopies to modify understory species composition and

abundance presents difficulties for determining the spatial extent of discharge effects using

previously identified indicator species. We previously used Cryptopleura violacea and

Farlowia/Pikea to delineate the spatial extent of effects to understory algae in Diablo Cove,

based on observed increases in these taxa (Tenera 1997). However, new changes in these taxa

suggest that they may be less useful for indicating seafloor areas of discharge effects in Diablo

Cove. The subsurface canopy-forming kelps Pterygophora californica and Laminaria setchellii

declined in shallow areas contacted by the discharge in OpPeriod- I (Tenera 1997). Shading

effects from giant kelp may now cause reductions in these species (and in understory species) in

deeper areas of Diablo Cove not previously affected by the discharge.

Early senescence of bull kelp in Field's Cove indicated that the shallow Field's Cove station was

located in a transition region of thermal effects. We found giant kelp at the Field's Cove station

in 1998 for the first time in the study. Its occurrence may be the result of a larger local spore

source from the increased population in Diablo Cove. (We are currently processing aerial

overflight photographs of kelp using geographic information system (GIS) to determine whether

discharge effects in kelp surface canopies outside Diablo Cove can be quantified using this

method). Discharge effects on algal understory were of less magnitude in Field's Cove during

OpPeriod-2 based on the absence of significant increases in indicator taxa such as Cryptopleura

violacea and Farlowia/Pikea.

Further changes can be expected in the algal assemblages at the Diablo Cove and Field's Cove

stations relative to the control station. Continuing interactions between the discharge, giant kelp,
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and understory algae could likely result in further dissimilarities among stations. A strong

recruitment of Laminariales plants occurred in 1998. These were mainly juvenile subsurface

canopy-forming kelps at the control station and juvenile giant kelp plants at the Diablo Cove

stations. This recruitment would also cause the algal assemblages inside and outside Diablo

Cove to become even more dissimilar over time:
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4.2 Subtidal Invertebrates

Subtidal invertebrates have been studied at DCPP using the subtidal arc quadrant (SAQ) and

subtidal fixed quadrat (SFQ) methods since 1976. The subtidal invertebrate community in Diablo

Cove changed between 1987 and 1994 as a result of the DCPP discharge (Tenera 1997). These

changes included increases in the abundance of Acmaea mitra (dunce-cap limpet), several

species of nudibranchs, Diopatra ornata (ornate tube worm), and Serpulidae (tube worms).

Strongylocentrotus purpuratus (purple urchin) increased in abundance in Diablo Cove from 1990

through 1994. Shelled gastropods (e.g., turban snails, top snails, and limpets) generally declined

in Diablo Cove after power plant start-up. Significant decreases also occurred in several sea star

species, anemones, and various encrusting tunicates and sponges. Several taxa rarely or never

recorded in the study area prior to power plant operation increased in abundance during plant

operation in Diablo Cove. These included Ophiactis simplex (six-armed brittle star),

Cryptochiton stelleri (gumboot chiton), Aplysia californica (brown sea hare), and Norrisia

norrisi (Norris' top shell). Despite these changes in species abundance, mean species richness

remained unchanged in Diablo Cove between OpPeriod- 1 and OpPeriod-2. Multivariate analysis

showed that the subtidal invertebrate community structure in Diablo Cove was still diverging

from pre-operation conditions as of 1994 (Tenera 1997).

This section describes any important new or continuing effects of the power plant discharge on

subtidal invertebrates through the analysis of the SAQ and SFQ data sets collected at Diablo

Cove, Field's Cove, and control stations during OpPeriod-2. New or continuing effects were

determined by comparing the results of this analysis to results from OpPeriod- 1.

4.2.1 Methods

This section describes the sampling methods employed and analysis approach used to determine

effects from the DCPP discharge on subtidal invertebrates.

Sampling Methods

The SAQ method was used to sample macroinvertebrates at eight benthic stations during the

current reporting period. Five discharge stations were located within Diablo Cove, two discharge

stations were located within Field's Cove, and one control station was located at South Control.
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During sampling, a station was subdivided into four 7m2 quadrants, and macroinvertebrates were

counted within these quadrants. All individuals of select invertebrate taxa were counted

regardless of their size. All other non-encrusting invertebrates were counted if they were larger

than 2.5 cm (length or width). A few common species that generally occurred in numbers too

high to accurately count were sampled only in the first one-third (2.33 M2 ) of each quadrant. The

abundance of macroinvertebrates, including red abalone, was also sampled using randomly-

located subtidal stations (see Section 4.3 - Subtidal Red Abalone).

The SFQ method was used principally to sample small or encrusting invertebrate taxa that were

not sampled effectively using the SAQ method. Four circular quadrats with an area of 0.25 M2

were sampled at fixed locations at each subtidal station to determine the species composition and

abundance of smaller, cryptic, subtidal invertebrates. Each fixed quadrat was located within an

SAQ quadrant at a subtidal station, generally on bedrock or boulder substrate. Depending upon

the degree of topographical relief, two quadrats were located on horizontal-aspect substrate and

two quadrats were located on vertical-aspect substrate. Non-encrusting taxa were identified and

counted. The coverage of encrusting taxa (e.g., colonial/social tunicates) was quantified in

square inches if the total equaled or exceeded one square inch, or was recorded as "present" if

coverage was less than one square inch. No minimum or maximum size limits for the

invertebrates were recorded in the SFQ study.

Analysis Methods

Abundance of individual taxa was analyzed for changes between OpPeriod- I and OpPeriod-2

using ANOVA. The invertebrate taxa analyzed were those that formed 95% of the total

abundance in the two periods at the Diablo Cove and Field's Cove stations. SAQ and SFQ

species lists were combined so that ANOVA principally treated subtidal invertebrates

independent of sampling methods. Field's Cove station FC 2-9 (Figure 4-1) was not statistically

analyzed because no comparative, deep water control existed.

Correspondence analysis was used to contrast patterns of change in algal assemblages among

areas. The taxa that comprised the majority (95%) of the total abundance and that occurred in at

least 10% of the surveys were used in analyses for each elevation. Data for these taxa were

log(x+ I) transformed to compensate for scale differences between counted and coverage taxa

and then combined into annual means for the six stations in the following four areas;
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0 Control (SC-i)

0 North Diablo Cove (NDC-3 and -4)

* South Diablo Cove (SDC-2 and -3)

* Field's Cove (FC-l).

During OpPeriod-2, the Diablo Cove and control benthic stations were sampled twice annually

and the Field's Cove station was sampled four times annually.

Statistical results from this report were compared with statistical results from the TEMP

Analysis Report to identify new or continuing effects of the discharge. The comparisons were

qualitative because the analyses and study designs differed between the two reports. The TEMP

Analysis Report used data from two control stations to derive differences for three north Diablo

Cove stations and two south Diablo Cove stations. The analyses in this report used data from one

control station to derive differences for three north Diablo Cove stations, two south Diablo Cove

stations and one Field's Cove station. The comparisons for individual taxa and other data sets

were grouped into three general categories described in Section 1.1 - Study Design and Analysis.

4.2.2 Results

Correspondence analysis of 19 taxa for 1990-1998 showed that macroinvertebrate community

structure varied considerably among years in both north and south Diablo Cove, but negligibly in

Field's Cove (Figure 4-5a) . Diablo Cove differed from other locations by the presence and

abundance of Strongylocentrotuspurpuratus (purple urchin), Ophiothrix spiculata (spiculate

brittle star), and Phidiana hiltoni (Hilton's nudibranch) (Figure 4-5b). Most variability in Diablo

Cove occurred between 1997 and 1998, reflecting further increases in the abundance of purple

urchins. Consequently, the invertebrate community structure in Diablo Cove differed more from

the control in 1998 than in any other year since 1990. Community structure at the control varied

through time and resembled that of Field's Cove during 1998. Similarities between these two

areas in 1998 were due, in part, to declines in the abundance of Lottia instabilis (limpet) and

Halcampa decemtentaculata (sand anemone) at the control.

Discharge effects were detected in 46 of the 79 benthic invertebrate species analyzed within

Diablo Cove, with, nearly all of these categorized as continuing, rather than new, effects (Table
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Figure 4-5. Correspondence analysis results for subtidal invertebrates sampled at
the benthic stations (SAQ method).
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4-3). New increases in Alia spp. (dove snail) and Phragmatopoma californica (sand-tube

polychaete) were previously described within the TEMP Analysis Report (Tenera 1997).

Table 4-3. Significant discharge effects on subtidal invertebrates within
Diablo Cove during OpPeriod-2.

New Mf*e: . : ContinuingrEffects

Alia spp.
Cryptochiton stelleri
Mitra idea
Phragmatopoma californica
Species richness (SAQ)

Amphissa spp.
Asterina miniata
Diopatra ornata
Lottia ochracea
Species diversity (SFQ)
Species richness (SFQ)

Significant Increases
Anthopleura elegantissima (*)
Bryozoa unid. (encrusting) (§)
Crepidula spp. (§)
Dendropoma spp. (+)
Didemnum/Trididemnum spp. (§)
Epiactis prolifera (§)
Ischnochitonidac (*)
Lithopoma gibberosum (+)
Lottia instabilis (§)'
Ophiuroidea unid. (+)
Pelecypoda unid. (boring) ()
Pista spp. (+)
Pugetia spp. (§)
Salmacina tribranchiata (§)
Serpulidae unid. (+)
Serpulorbis squamigerus (§)
Strongylocentrotus purpuratus (*)
Styela spp. (§)
Tethya aurantia (§)
Tetraclita rubescens (+)
Tunicata unid. (colonial/social) (§)
Tunicata unid. (solitary) (§)

Significant Decreases
Acmaea mitra (§)
Balanus spp. (-)
Balanus/Tetraclita spp. (§)
Calliostoma ligatum (-)
Fissurella volcano (§)
Henricia leviuscula (-)
Leptasterias spp. (-)
Lissothuria nutriens (§)
Ophiothrix spp. (§)
Pagurus spp. (-)
Pisaster giganteus (§)
Porifera unid. (encrusting) (*)
Sipuncula unid. (-)
Spirorbis spp. (§)
Tegula brunnea (-)
Tegula montereyi (-)

Explanation of symbols: (*) continuing effect with unchanged magnitude between periods, (§)
reversal in previously determined effect, (+) further increase in previously determined effect, (-)
further decrease in previously determined effect.

1 Lottia instabilis continued in low abundance between periods-the statistically significant
increase was attributed to a declining control abundance.
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Significant increases between the pre-operation period and OpPeriod-I were detected in Alia

spp. and P. californica at the -4 m and -3 m MLLW depths, respectively. Cryptochiton stelleri

(giant gumboot chiton) increased significantly within Diablo Cove primarily at depths below -

6m MLLW (Tenera 1997). Anthopleura elegantissima (aggregating anemone) and

Strongylocentrotus purpuratus (Figure 4-6) further increased, and Tegula brunnea (brown

turban snail), Leptasterias spp. (six armed sea star), and Henricia leviuscula (sea star) further

decreased in Diablo Cove. Increases in Epiactis prolifera (proliferating anemone) and Lottia

instabilis (limpet) reflected decreases at the control, rather than absolute increases in abundance

in Diablo Cove. Decreases at the control occurred as a result of losses of mature lam inarian

kelps, particularly Laminaria setchelii and Pterygophora californica, at the single control

station (SC 1-3m) during storms in 1998. Overall, species richness of smaller invertebrates

(counted by the SFQ method) decreased, and species richness of larger invertebrates (counted by

the SAQ method) increased in Diablo Cove between OpPeriod- I and OpPeriod-2.

In contrast to results from Diablo Cove, discharge effects were detected in only 8 of the 79

benthic invertebrate species analyzed within Field's Cove (Table 4-4). These identified effects

could not be categorized as new or continuing, as pre-operation data were not collected within

Field's Cove. Increases in Lithopoma gibberosa (red turban snail), Lottia instabilis (limpets), and

S. purpuratus and decreases in Leptasterias spp. paralleled discharge effects observed in Diablo

Cove. Also similar to Diablo Cove, statistical increases in Lottia instabilis reflected storm-

related decreases at the control, rather than absolute increases at Field's Cove. The absence of

detected discharge effects at the Field's Cove benthic station explains the low amount of

variability in community structure through time evident in the correspondence analysis. Overall,

invertebrate species diversity increased at this location.

Table 4-4. Significant discharge effects on subtidal invertebrates within
Field's Cove during OpPeriod-2.

Increases i . . Decreases..

Hymenamphiastra cyanocrypta Balanus spp.
Lithopoma gibberosa Cactosoma arenaria
Lottia instabilis Leptasterias spp.
Strongylocentrotus purpuratus
Tunicata unid. (colonial/social)
Species diversity (SAQ)
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Figure 4-6. Abundance of Strongyloentrous purpuratus (purple urchins) at the
subtidal benthic stations.
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4.2.3 Discussion

Although Field's Cove benthic station FC 1-3m is contacted by the DCPP thermal discharge

(Tenera 1997), elevated water temperatures (delta-T0 ) do not appear to have adversely affected

community composition (Figure 4-5) or the abundances of individual species (Table 4-4).

Correspondence analysis (particularly 1998) and ANOVA results indicate that the invertebrate

structure at the Field's Cove subtidal station did not differ substantially from the control station.

Subtidal results contrast with those from the Field's Cove intertidal results, where increased

temperatures in Field's Cove appeared to be correlated with observed effects of the discharge.

Predation by fishes, rather than thermal intolerance, continues to be an important effect of the

discharge on kelp-dwelling snails in the subtidal zone of Diablo Cove. Tegula brunnea (brown

turban snail), T. montereyi (Monterey turban snail), and Calliostoma ligatum (lined top snail),

declined significantly within Diablo Cove as a result of the discharge (Tenera 1997). Further

declines in the abundance of these kelp-dwelling snails were detected during the current

monitoring period, 1995-1998. Field observations indicated, however, that declines were

specific to large (>1 cm) individuals, as smaller snails were often abundant at Diablo Cove

benthic stations. Large, kelp-dwelling snails were, and are, fairly common at South Control.

Mechanisms for these declines, proposed by Tenera (1997), included 1) differential thermal

intolerance of larger snails, and 2) differential predation by fishes and otters on large snails. Heat

tolerance studies conducted by PG&E from 1978 through 1980 concluded that mortality of

Tegula brunnea would not be expected at temperatures below 23-240 C (PG&E 1982). Water

temperatures in both north and south Diablo Cove infrequently exceeded this range during Op-

Period 1 (see Tenera 1997, Figure 2-11), and the second mechanism was consequently proposed

to explain declines. Divers observed sheephead "picking" T. brunnea from kelp canopies in

Diablo Cove. Successful recruitment of T. brunnea into Diablo Cove was evident during

OpPeriod- 1 using the benthic and algal faunal studies (Tenera 1997), and from 1995 through

1998 by the presence of small individuals at SFQ stations (Appendix DS). Predation by fishes

remains the most reasonable hypothesis explaining declines in Tegula and Calliostoma in Diablo

Cove.
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4.3 Subtidal Red Abalone

Haliotis rufescens (red abalone) abundance in Diablo Cove and vicinity has been monitored

periodically since 1966 when studies were conducted by the California Department of Fish and

Game (Burge and Schultz 1973). A healthy population of red abalone existed in Diablo Cove up

until 1987, based on information from cove-wide diving surveys. In 1988, however, their

numbers began to decline. We observed withering syndrome (WS) disease in several red abalone

in Diablo Cove the following year, leading to the conclusion that the disease was slowly

affecting the abalone population in the cove. A 1990 survey found substantial declines in Diablo

Cove red abalone, particularly in the shallow portions of the cove where water temperatures were

warmest (Tenera 1997). Abalone were relatively abundant at all depths in Field's Cove and

South Control from 1990 to 1995 with no evidence of WS.

This section presents results of red abalone studies completed at DCPP from mid-1995 through

1998. Results presented within this section do not differ substantially from results presented in

the previous TEMP Analysis Report (Tenera 1997).

4.3.1 Methods

We have counted red abalone at permanent, benthic stations using the SAQ and SFQ invertebrate

sampling methods since 1976. However, abalone tended to have patchy distributions and

therefore a supplementary study was designed to provide better estimates of the distribution,

abundance, and size structure of the subtidal red abalone population in the study area. The red

abalone study sampled randomly selected sites over a broader area and a wider range of depths

than the SAQ or SFQ methods. The red abalone study included detailed search procedures for

juveniles and adult abalone. We conducted red abalone surveys annually in 1984, 1986, and

1987, and twice annually after 1990.

Potential sample sites were designated as the numbered intersections of a 15 m x 15 m grid

inscribed on a 1:1,600 scale bathymetric chart of Diablo Cove. We divided the cove into

northern and southern halves (Figure 4-7). A similar number of sites, ranging from 14 to 34 per

year, was randomly selected within the northern and southern areas of the cove. Between 70 and

80% of the approximately 16 ha (40 ac) area of Diablo Cove is at a depth of-6 m or less, and the
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South Control sampling area of
red abalone subtidal random stations

Figure 4-7. Subtidal fish observation station transects and sampling areas
for red abalone random stations.

number of sites was stratified by depth to approximate this distribution. We also sampled ten

sites at Field's Cove and ten sites at South Control beginning in 1991. At the time of selection,

both Field's Cove and South Control were considered controls, although it is now known that the

discharge plume causes occasional elevations in temperature at Field's Cove. The large area of

shallow subtidal habitat present in Diablo Cove is uncommon in areas outside the cove.

Therefore, selection of the sampling sites in Field's Cove and South Control was not strictly

random, but based on depth, with the range of sampled depths similar to those sampled in Diablo

Cove.

Chart and landmark bearings were used to locate sampling sites which were marked with

temporary buoys. Two divers deployed four 4 m long lines attached to a central weight at 90

degree angles to each other. Flagging tape 3.1 m from the central weight on each line marked the

outer boundary of a circular 30 m2 sampling area. The depth of the center weight was the

reference depth of the site. We recorded maximum and minimum depths, bottom relief, and

substrate types (bedrock, boulder, cobble, sand).
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Abalone were counted within each of the four quadrats and placed in one of four size classes

based on in situ estimates or measurements of shell lengths: juvenile (< 25 mm), small (25-50

mm), medium (51-178 mm), and large (>178 mm shell length). Since 1991, the abundances of

several taxa of larger invertebrates and kelps were estimated at the red abalone stations. We used

these data to describe the spatial extent of changes in areas of Diablo Cove that were not sampled

at the permanent benthic stations.

4.3.2 Results

Red abalone abundance declined in Diablo Cove and Field's Cove from 1995 through 1998

(Table 4-5). No abalone were observed in south Diablo Cove in 1997. Abalone abundances in

South Control declined from 1995 to 1996 but recovered by 1998. The South Control abundance

estimates, however, may have been affected by the low number of stations (2) sampled in 1996

as compared to the greater number of stations (8-10) sampled in the other years.

Differences in the depth distributions of the different size classes of red abalone between Diablo

Cove and control areas observed previously were still present during OpPeriod-2. Juveniles (<25

mm) were found each year in Diablo Cove, generally at the shallow (<3 m) and intermediate (3-6

m) depths. Small (26-50 mm) and medium (51-178 mm) sized individuals occurred at

intermediate and deeper depths. Large (> 178 mm) abalone have not been seen at stations

sampled in Diablo Cove since 1997. Individuals of all size classes occurred at all depths in South

Control and Field's Cove from 1995 through 1998.

Red abalone are uncommon at the subtidal stations, with a total of only three individuals

observed in Diablo Cove since 1995. Consequently, data collected within the red abalone study

could not be statistically analyzed.
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Table 4-5. Red abalone abundance (mean number/30m2) by area, size class, and year.

Szcs . .. 995 . .1996 A .1997 1998

Field's Cove
Juvenile 1.2 1.4 1.1 0

Small 1.8 1.4 1.5 0.2
Medium 1.4 1.5 1.8 2.2

Large 0.7 0.1 0.3 0.3
mean no. /sta. 5.1 4.4 4.7 2.7

no. stations 10 10 10 10
North Diablo Cove

Juvenile 2.2 0.4 0.1 0.1
Small 0.1 0.3 0 0.2

Medium 0.3 0.2 0.1 0.1
Large 0.1 0 0 0

mean no. / sta. 2.6 0.9 0.2 0.4
no. stations 19 19 !1 19

South Diablo Cove
Juvenile 0.2 <0. 1 0 0.2

Small 0.2 <0. 1 0 0.1
Medium 0.5 0.3 0 0

Large 0.2 0.2 0 0
mean no. / sta. 1.1 0.7 0 0.2

no. stations 21 21 6 19
South Control

Juvenile 1.1 1.0 0.4 0
Small 1.1 1.0 1.1 1.0

Medium 2.1 1.0 1.5 3.3
Large 0.4 0 0.6 0.4

mean no. / sta. 4.7 3.0 3.6 4.7
no. stations t0 2 8 10

Size class ranges: juvenile (<1"), small (1-2"), medium (2-7"), large (>7").

4.3.3 Discussion

The rate of red abalone abundance decline in Diablo Cove from 1995 through 1998 was

substantially greater in Diablo Cove than elsewhere in the study area. No data on the potential

cause of the declines were collected. Although unobserved, disease- and predation-related

mortality likely occurred in red abalone within the study area. The higher rate of decline in

Diablo Cove red abalone, compared to other areas, indicates that they continued to be affected in

some way by the warm water discharge after 1995.
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4.4 Subtidal Fishes

Fishes in the vicinity of DCPP have been counted with underwater visual censuses since 1976.

After power plant start-up, fish species richness increased in north Diablo Cove and decreased in

south Diablo Cove as a result of the discharge (Tenera 1997). The warmer water and broader

depth gradient of temperatures attracted several fish species such as Semicossyphuspulcher

(sheephead), Girella nigricans (opaleye), Medialuna californiensis (halfmoon), and Paralabrax

clathratus (kelp bass) that live mainly in warmer waters south of Point Conception. Prior to

power plant start-up, these species were rare in Diablo Cove. Other species attracted to the

discharge were Triacis semifasciata (leopard shark), Myliobatis californica (bat ray), Urolophus

halleri (round ray), and Atractoscion nobilis (white seabass). Cool-temperate fish families such

as Cottidae (sculpins) and Hexagrammidae (greenlings) were generally less common in shallow

areas of Diablo Cove after power plant start-up. These species still persisted below the

thermocline and in fringe areas of the plume where cool and warm waters mixed. Changes in

several factors other than temperature, such as algal community structure, food availability, and

substrate characteristics, also likely contributed to changes in fish community composition and

distribution in Diablo Cove after start-up.

Changes in algal community structure are known to affect the distribution and abundance of

temperate reef fishes (Carr 1989). Cool-water kelp species (Nereocystis luetkeana and

Cystoseira osmundacea) that were formerly abundant in Diablo Cove declined after power plant

start-up, while giant kelp began to increase in the early 1990s. Although the composition of the

algal assemblage changed, the kelp canopy continued to provide habitat for Brachyistiusfrenatus

(kelp surfperch), Paralabrax clathratus, and juvenile Sebastes spp. (rockfishes) (Tenera 1997).

This section describes any important new or continuing effects of the power plant on subtidal

fishes through the analysis of fish census data collected in Diablo Cove and South Control during

OpPeriod-2. We categorized effects as either new or continuing by comparing the results of the

analyses of these data to results from OpPeriod- 1.

4.4.1 Methods

We sampled subtidal fishes using the same observation methods and basic station locations that

have been in use at DCPP since 1976. We analyzed the fish data using multivariate community
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analyses and ANOVA as described in Section 1.1 with some revisions specific to fish sampling

methods.

Sampling Methods

We counted fishes within an array of fixed subtidal stations (Figure 4-7) three times in 1995 and

twice in 1996, 1997, and 1998. Each fish station consisted of one midwater and one benthic

transect. The benthic-sampling corridor was 2 m to either side of the line (4 m width) and I m

above the bottom. The midwater sampling corridor was a cylinder 4 m in diameter, centered 3 m

above the benthic transect. A station was sampled by deploying a weighted 50 m transect line

from a boat, beginning at a permanent marker buoy and extending along a pre-determined

compass course away from the buoy. Some transects crossed each other in areas where transects

were positioned parallel to depth contours and perpendicular to depth contours. The area

common to both transects in these areas was approximately 2%. This small overlap did not affect

the analysis because numbers of fishes counted were averaged by area, and the mobility of most

fishes added to the independence of transect counts.

Two divers comprised a survey team, each independently counting fishes along the benthic and

midwater portions of a transect, but in opposite directions. This resulted in a more precise

inspection of potential fish habitats from all angles of view than would have been possible by a

single diver progressing along a transect in only one direction. Fishes were identified to species

if possible, but juveniles of some species with similar appearances were combined into broader

categories. The resulting survey data were the combined species counts of both divers, divided

by two. This yielded an average count for each taxon per 50 m benthic or midwater transect.

During each survey, the stations were usually sampled a second time within approximately one

to two weeks of the initial sampling effort, unless adverse sea conditions precluded a second

replicate. The areas sampled were north Diablo Cove, south Diablo Cove, and South Control.

Analysis Methods

We analyzed the data separately for the benthic and midwater transects because the fish

assemblages differed substantially between these habitats. Most species were more accurately

sampled by one method over the other. Replicate transects were pooled by survey and area for

analysis.
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ANOVA was used to analyze taxa for differences in abundances between periods. We analyzed

the top 95% by cumulative abundance from each period. Because most of the observations

during OpPeriod-2 were in the summer-fall months, we only analyzed surveys conducted

between May and October of each year. This allowed a more balanced comparison between

periods.

As with invertebrates and algae, we used correspondence analysis (CA) to contrast natural

changes in fish assemblages with changes resulting from the discharge. Only the data from the

benthic transects were analyzed because these data included a greater number of taxa and were

generally less variable than the midwater data set. Annual means for individual taxa used in the

analysis were computed from survey means for the benthic transects in Diablo Cove and South

Control. Data were log(x+ 1) transformed prior to analysis to compensate for differences in

counts among taxa.

We compared ANOVA results from this report to statistical results from the TEMP Analysis

Report to identify new or continuing effects of the discharge. The comparisons were qualitative

because the analysis methods differed for the two reports. Comparisons for individual taxa and

other data sets were grouped into three general categories as described in Section 1. 1 - Study

Design and Analysis.

4.4.2 Results

Correspondence analysis of 15 common fish taxa sampled in Diablo Cove and the control area

from 1990 through 1998 showed that each area was characterized by a unique combination of

species (Figure 4-8a and b). Hexagrammos decagrammus (kelp greenling), Sebastes mystinus

(blue rockfish), and Oxylebiuspictus (painted greenling) were some of the species that

characterized the control area, based on the dispersion of species scores in the analysis plot. The

north Diablo Cove fish assemblage differed from that of the control area by the occurrence or

increased abundances of species more typical of warm-temperate water conditions. These

included Semicossyphus pulcher (sheephead), Damalichthys vacca (pile perch), and

Coryphopterus nicholsii (blackeye goby). South Diablo Cove was mainly characterized by

greater abundances of Citharichthys spp. (sanddab) and Aulorhynchusflavidus (tubesnout).

Subtidal fish assemblages varied temporally within all areas sampled, with less variation in north

Diablo Cove than either south Diablo Cove or South Control. (Figure 4-8a).
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Figure 4-8. Correspondence analysis results for subtidal fishes sampled at the
benthic station transects.
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ANOVA tests on 44 fish taxa between OpPeriod-2 and OpPeriod- 1 (Appendix E5) identified

several significant new effects of the discharge on subtidal fishes (Table 4-6). Newly identified

effects were detected in ten taxa, species diversity and species richness. Brachyistiusfrenatus

(kelp surfperch) began to increase after power plant start-up, although not significantly, but the

continuing increase in abundance was significant during OpPeriod-2 (Figure 4-9, Table 4-6).

Sebastes chrysomelasiS. carnatus (juvenile rockfishes) increased substantially only during

OpPeriod-2, with especially high abundances in 1995 (Figure 4-10). Two measures of fish

community structure-taxa diversity and species richness-also increased significantly in

Diablo Cove, but only at midwater transects.

Table 4-6. Significant discharge effects on subtidal fishes within Diablo Cove
during OpPeriod-2.

taContinugEfecs

Significant Increases
Brachyistiusfrenatus Atherinidae unid. (*)
Cottidac unid. Coryphopterus nicholsdi (N) ()
Orthonopias triacis (N) Paralabrax clathratus (*)
Pleuronichthys spp. (N) Sebastes serranoides (N) (*)
Sebastes atrovirens Sebastes chrysomelas (§)
Sebastes chrysomelaslS. carnatus Hexagrammos decagrammus (N) (§)
Sebastes serranoides IS. flavidus (juv.) Oxyjulis californica (§)
Trachurus symmetricus Oxylebius pictus (§)
Taxa diversity (midwater) Taxa diversity (benthic) (S) (§)
Taxa richness (midwater)

Significant Decreases
Aulorhynchusflavidus (S) Scorpaenichthys marmoratus (N) (*)
Chromispunctipinnis (N)

Explanation of symbols: (N) effects at north Diablo Cove only, (S) effects at south Diablo Cove only; (*)
continuing effect cove-wide with unchanged magnitude between periods; (§) reversal in previously
determined effect.

We also identified continuing effects of the discharge on fishes in Diablo Cove. Nine fish taxa

that were significantly affected by the discharge during OpPeriod-1 (Tenera 1997) continued to

be significantly affected in OpPeriod-2 (Table 4-6). For example, a long-term decline in

Scorpaenichthys marmorawus (cabezon) was especially evident despite a brief increase in Diablo

Cove at the end of OpPeriod-2 (Figure 4-11). Atherinidae (topsmelt), in contrast, continued to

increase significantly in Diablo Cove with highest abundances generally occurring during the fall

and winter months (Figure 4-12). High variation in topsmelt counts is evident in their wide

fluctuations in abundance between surveys.
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Figure 4-9. Abundance of Brachyistiusfrenatus (kelp surfperch) at the
subtidal fish observation transects.
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Figure 4-10. Abundance of juvenile Sebastes chrysomelas/S. carnatus
(black-and-yellow rockfish) at the subtidal fish observation transects.
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Figure 4-11. Abundance of Scopaenichthys marmoratus (cabezon) at the
subtidal fish observation transects.
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Nearly half of the continuing effects of the discharge were reversals in previously described

trends. These reversals occurred in species that had declined after plant start-up but subsequently

had small but significant increases relative to control populations. For example, Sebastes

chrysomelas (black-and-yellow rockfish) declined at the control during OpPeriod-2, but

increased slightly in the cove at the same time (Figure 4-10).

In addition to the quantitative statistical tests, qualitative observations of fishes in other areas of

Diablo Cove confirmed that warm-temperate species such as Triacis semifasciata, Myliobatis

californica, Medialuna californiensis, and Atractoscion nobilis continued to be present year-

round. We observed these species regularly in the turbulence zone of the discharge where water

temperatures were warmest.

4.4.3 Discussion

Many of the changes in the Diablo Cove fish assemblage described in Tenera (1997) were still

present during OpPeriod-2. These included the increased occurrence of warm-temperate species

more characteristic of southern California and bay habitats, and a reduction of cool-temperate

species in shallow areas of the cove. Earlier analyses also predicted that new changes would

continue as a result of variations in recruitment success and species interactions within thermally

affected areas. An example of variable recruitment success was the rare occurrence of a few

warm-temperate fishes such as 1-ypsypops rubicunda (garibaldi) and Halichoeres semicinctus

(rock wrasse) in Diablo Cove that probably resulted from larval transport during the El Nifto

conditions in 1997. We also identified several other new changes in fish abundances that were

statistically significant, although some of these were small in magnitude.

Changes in algal community structure are known to affect the distributions and abundances of

some temperate reef fishes (Carr 1989). The increased abundance of giant kelp habitat in Diablo

Cove during OpPeriod-2 (see Section 4.1 - Subtidal Algae) coincided with increased abundances

of some kelp-associated fish species, such as kelp surfperch and kelp bass. The canopy structure

also provided shelter for juveniles of some rockfish species (e.g., kelp, gopher, black-and-

yellow) that use this type of habitat for successful recruitment to the nearshore zone. The

increased diversity of midwater fishes during OpPeriod-2 may also have been related to the

added structural complexity provided by the giant kelp.
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Some of the relative increases of fishes in Diablo Cove were actually the result of absolute

decreases in the control area. Over 80% of the fish taxa at the control had lower mean

abundances in OpPeriod-2 than in OpPeriod- 1. This far exceeded the 50% proportion that would

be expected by chance alone. Some of the declines were in species with commercial and

sportfishery value, such as Sebastes chrysomelas and Hexagrammos decagrammus. Greater

fishing effort at South Control than in Diablo Cove was one factor that may have contributed to

these declines. Some of the species that declined, however, were small species with no fishery

value. Declines among a wide range of fishes in the southern California bight in the past decade

have been attributed to an extended period of ocean warming and reduced productivity in the

California current system (Holbrook et al. 1997). Our long-term data may also reflect these

trends to some extent.
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Table A-1. Intertidal horizontal band transect and temperature station names used in report and
equivalent NPDES station names

NC 2+.6m "_2+2 J
NC 2+.9m " 2+3 •
NC 3+.6m 3+2 _

FC 1+.3m Field's Cove 4+1 •
FC 1+.9m 4+3 6
FC 2+.3m " 5+1 0
FC 2+.9m " 5+3 0
FC 3+.3m " 6+1 •
FC 3+.6m 6+2 0
FC 3+.9m 6+3 •

NDC 2+.3m North Diablo Cove 8+1 I
NDC 2+.6m " 8+2 1
NDC 2+.9m " 8+3 1
NDC 3+.3m " 9+1 •
NDC 3+.6m "_9+2 0
NDC 3+.9m " 9+3_ _

SDC 1+.3m South Diablo Cove 10+1 0
SDC 1+.6mn " 10+2 "
SDC 3+.3m " 12+1 •
SDC 3+.6m " 12+2 0
SDC 3+.9m " 12+3 0

SC 1+.3m South Control 19+1 0
SC 1+.6m " 19+2 _

SC l+.9m 19+3 1
Table A-2. Intertidal vertical band transect station names used in report and equivalent NPDES
station names.

NDC I-V North Diablo Cove L
SDC 2-V South Diablo Cove H



Table A-3. Subtidal benthic sampling, temperature, and dissolved oxygen station names used in
report and equivalent NPDES station names.

FC 1 -3m Field's Cove 22-10 =4-10 0(22-10) 0(4-10) 0(4-10
FC 2 -9m , 22-30 0

NDC 3 -3m -+North Diablo Cove 9-10 0 0 0

NDC 4 -4m " 9-15 • • •
NDC 6 -3m " 6-11 [
SDC I -3m South Diablo Cove 11-10 0 0
SDC 2 -3m " 12-10 _

SDC 3 -4m " 10-15 -

SDC 4 -4m " 11-15 • •

SC I -3m South Control 19-10 0 0 0

Table A-4. Subtidal fish observation station names used in report and equivalent NPDES station
names.

NDC FO-3 " 7
NDC FO-4 ' 4
SDC FO-1 South Diablo Cove 8
SDC FO-2 9
SDC FO-3 " 10

SC FO-1 South Control 13
SC FO-2 12
SC FO-3 14



APPENDIX B, Physical Data Summaries

(Temperature and Dissolved Oxygen)

Table

BI
B2
B3
B4
B5
B6
B7
BB
B9
BI0
B1,1

B12
B13

B14
B15
B16
•B17

Station

NC 2 +.6mr
NC 3 +.6m
SC 1 +.6m
NDC 2 +.6m
NDC 3 +.6m
SDC 1 +.6m
SDC 3 +.6m
FC 3 +.6m
NC 1-3m
SC 1 -3m
NDC 3.-3m
NDC 4 -4m
NDC 6 -3m
SDC 1 -3m
SDC 4 -4m
FC I -3m

Area

North Control
North Control
South Control
North Diablo Cove
North Diablo Cove
South Diablo Cove
South Diablo Cove
Field's Cove
North Control
South Control
North Diablo Cove
North Diablo Cove
North Diablo Cove
South Diablo Cove
South Diablo Cove
Field's Cove

-Dissolved Oxygen



Table BI. Monthly mean temperatures for Station NC 2+.6m from January 1995 through December 1998

1995

Mean
Variance
N

1996

Mean
Variance
N

1997

Mean
Variance
N

1998

Mean
Variance
N

13.46 13.62 13.76 11.42 12.70
0.18 0.15 0.94 1.28 0.27
1120 975 1062 1035 37

- 13,53 14.09 13.41 14.55 14.68 13.68
- 0.91 0.73 0.65 0.76 0.26 0.22
0 729 1236 1251 1284 1194 1193

12.68 12.77 12.61 11.45 11.85 12.24 13,31 13.67 14.59 13.67 12.96 13.00
0.90 0.65 0.52 0.64 0.88 0.77 1.03 0.57 1.56 2.49 0.40 0.55
1131 1010 1073 1045 1109 1122 1193 1226 1230 1279 1173 1210

13.20 11.62 11.60 11.49 12.68 13.12 14.31 16.25 16.42 16.36 17.30 16.51
0.34 0.68 1.43 0.78 2.44 0.76 1.65 1.10 0.85 1.07 0.23 0.03
1116 970 1060 1057 1119 1117 1208 1256 1234 1256 1199 338

0 0 0 0 0 0 0 0 0 0 0 0

Note: - indicates that no temperature data were recorded for the period due to equipment failure.



Table B2. Monthly mean temperatures for Station NC 3+.6m from January 1995 through December 1998

S~6m a.~ eb Ma A~t~Ma~ J~t Mg xpO. ý

1995

Mean
Variance
N

1996

Mean
Variance
N

13.97 13.66 13.81 11.40 11,67 12.19 13.69 13.97 13.34 14.54 14.60 13.61
0.39 0.12 0.94 1.22 0.57 2.18 1.14 0.75 0.60 0.73 0.24 0.21
1404 1205 1287 1254 1344 1374 1472 1469 1435 1470 1394 1421

12.65 12.69 12.55 11.33 11.86 12.23 13.31 13.59 14.46 13.66 12.97 13.09
0.88 0.60 0.48 0.57 0.84 0.75 1.13 0.64 1.59 2.47 0.33 0.52
1441 1263 1304 1256 1329 1362 1498 1472 1411 1476 1396 1460

13.33 11.73 11.62 11.36 12.56 12.99 14.37 16.32 16.51 16.46 17.32 16.00
0.29 0.69 1.34 0.65 2.46 0.73 1.70 0.95 0.85 1.02 0,21 0.31
1398 1191 1322 1269 1333 1342 1515 1532 1426 1440 1394 1455

1997

Mean
Variance
N

1998

Mean
Variance
N

15.42 14.67 13.28 12.13 12.70 13.32 14.46 15.96 15.89 13.92 12.68 14.50
0.26 0.71 1.11 1.56 1.63 0.61 3.63 1.04 0.63 1.10 0.53 1.19
2226 2016 2232 2160 2231 2160 2232 2232 2160 2232 2160 228



Table B3. Monthly mean temperatures for Station SC 1+.6m from January 1995 through December 1998

1995

Mean
Variance
N

1996

Mean
Variance
N

1997

Mean
Variance
N

1998

Mean
Variance
N

13.36 13.47 13.58 10.85 10.98 11.65 13.18 13.79 13.16 14.44 14.63 13.59
0.14 0.10 0.98 1.14 0.39 1.98 1.15 0.90 0.71 0.77 0.25 0.24
1224 1105 1184 1145 1219 1248 1335 1350 1339 1376 1292 1291

12.58 12.63 12.22 10.95 11.31 12.00 13.00 13.28 14.40 13.59 13.03 12.93
0.94 0.48 0.65 0.76 0.95 0.84 1.11 0.50 1.46 2.20 0.29 0.39
1255 1126 1179 1145 1212 1238 1322 1356 1312 1365 1309 1323

13.20 11.64 11.57 10.90 11.95 12.68 13.96 15.81 16.20 16.40 17.35 16.17
0.20 0.68 1.28 0.48 2.37 0.86 1.78 1.24 0.88 0.98 0.20 0.21
1231 1059 1195 1162 1229 1215 1343 1386 1331 1351 1297 1319

15.44 14.72 13.25 12.05 12.52 12-84 14.36 15.91 15.81 13.78 12.52 11.22
0.22 0.71 1.29 2.00 1.95 0.83 3.71 0.85 0.55 0.90 0.70 2.96
2232 2016 2232 2160 2232 2160 2231 2232 2160 2231 2160 2231



Table B4. Monthly mean temperatures for Station NDC 2+.6m from January 1995 through December 1998

1995

Mean
Variance
N

1996

Mean
Variance
N

1997

Mean
Variance
N

1998

Mean
Variance
N

15.53 17.44 16.72 14.43 15.17 15.36 17.52 18.76
3.55 2.22 4.63 5.03 3.16 5.81 1.97 0.85
1072 939 1025 1004 1066 1085 1154 1207

17.43
4.00
1216

17.94
4.82
1257

17.44
3.26
1162

15.57
2.17
1161

16.04 15.82 15.56 13.53 14.41 16.16 18.03 17.37 19.47 17.78 16.52 16.52
2.85 3.37 2.61 5.97 5.11 4.08 2.67 2166 2.18 5.08 3.54 3.10
1097 972 1029 1009 1078 1094 1158 1185 1199 1248 1183 1176

16.48 14.29 15.06 14.10 16.12 16.68 18.99 20.53 19.69 19.31 19.96 18.97
2.82 3.71 3.97 6.48 6.07 4.74 4.16 2.27 2.08 3.10 2.21 2.82
1080 941 1013 1026 1084 1081 1163 1174 1199 1233 1170 1184

17.05 15.25 14.86 14.47 15.32 15.96 17.29 18.87
4.36 2.65 5.23 6.86 6.12 3.56 7.19 4.60

2192 2016 2232 2160 2231 2160 2232 815 0 0 0 0

Note: - indicates that no temperature data were recorded for the period due to equipment failure.



Table B5. Monthly mean temperatures for Station NDC 3+.6m from January 1995 through December 1998

Stati..........

... :..:.. .... ,.x..:.:............... . . .

1995

Mean
Variance
N

1996

Mean
Variance
N

1997

Mean
Variance
N

1998

Mean
Variance
N

15.67 17.43 16.83 14.98 16.20 16.29 17.44 18.55 17.36 17.95 17.43 15.66
3.65 2.50 4.88 4.91 2.69 4.58 1.58 0,85 3.79 5.03 3.35 2.40
1420 1213 1293 1266 1358 1386 1478 1486 1442 1477 1404 1430

16.24 15.96 15.82 13.88 14.43 16.00 17.77 17.07 19.27 17.77 16.55 16.70
2.81 3.78 2.99 5.68 5.15 3.68 2.51 2.51 2.33 5.24 3.72 3.16
1448 1270 1311 1263 1338 1367 1504 1487 1419 1477 1404 1471

16.73 14.52 15.25 14.26 16.19 16.67 18.90 20.40 19.62 19.35 20.10 19.04
2.87 4.42 4.14 6.12 5.79 4.60 3.84 2.08 2.02 3.19 2.41 3.38
1415 1200 1334 1280 1345 1355 1524 1500 1433 1450 1402 1464

17.59 15.78 15.32 15.00 15.75 16.27 17.73 19.46 19.88 17.42 15.48 12.83
3.98 3.84 3.92 5.84 5.55 3.03 6.28 3.24 2.65 5.19 4.51 5.44

2232 2016 2232 2160 2232 2160 2232 2232 2160 2231 2160 2231



Table B6. Monthly mean temperatures for Station SDC 1+.6m from January 1995 through December 1998

blo~~~~~~~ ~~ .ov ........ f~.> 5e .........
.. .. ......... ,.....,.....

w........

1995

Mean 19.23 17.72 18.46 15.84 15.74 16.58 16.87 17.30 16.92 18.12 18.30 17.97
Variance 6.96 4.71 8.24 5.28 3.64 4.29 2.14 1.52 2.14 4.86 3.23 8.19
N 1449 1250 1310 1282 1380 1416 1507 1513 1464 1492 1419 1467

1996

Mean 17.49 18.02 17.21 16.35 15.00 16.17 17.32 16.46 18.32 17.58 16.98 17.36
Variance 5.76 5.97 4.67 4.13 4.17 3.48 2.68 2.19 2.85 4.92 3.27 2.90
N 1485 1294 1333 1282 1357 1398 1524 1512 1439 1490 1433 1491

1997

Mean 18.52 17.21 16,05 15.60 18.33 18.13 18.52 20.20 19.60 19.56 21.10 20.36
Variance 6.34 4.55 4.35 5.90 4.72 3.41 4.66 2.00 1.39 1.87 2.26 2.77
N 1465 1235 1344 1296 1365 1389 1544 1590 1461 1477 1426 1481

1998

Mean 21.66 21.26 17.11 16.95 16.92 16.90 18.00 19.66 20.06 18.59 18.40 16.18
Variance 8.12 8.79 5.21 7.64 7.31 4.55 5.86 2.73 2.75 5.20 8.51 13.60
N 2232 2016 2232 2160 2231 2160 2232 2231 2160 2232 2160 2059



Table B7. Monthly mean temperatures for Station SDC 3+.6m from January 1995 through December 1998

.......... 
;X.X............. .. ........... ...........

.................. %:

...........
.......... . ............... ...... ....... ............................................... .... X 'X.: ........ .

. .......... .. M . N ..... ......... 'DM': -X

1995

Mean
Variance
N

1996

Mean
Variance
N

1997

Mean
Variance
N

1998

Mean
Variance
N

15.47 16.17 15.97 13.96 14.20 15.06 16.27 16.63 16.18 17.45 17.45 15.94
1.18 0.62 1.59 1.53 1.28 2.26 1.92 1.32 .1.79 3.41 1.21 1.43
1258 1132 1214 1154 1244 1268 1357 1377 1363 1395 1313 1312

15.80 15.69 15.77 - - - 16.37 15.81 17.49 16.53 15.88 16.04
1.53 1.25 0.57 - - - 1.83 1.59 2.37 2.64 0.67 0.69
1296 1156 519 0 0 0 1269 1375 1339 1380 1333 1352

16.19 15.08 14.77 14.46 17.30 19.91 18.19 19.73 19.18 19.21 20.20 19.33
0.76 1.04 1.57 2.08 3.82 1.96 4.71 1.83 1.14 1.26 0.70 0.65
1260 1084 1223 1183 1261 1245 1364 1418 1345 1364 1312 1338

17.72 16.05 15.56 15.05 15.64 15.96 17.16 18.84 19.07
2.16 1.91 4.68 5.25 4.39 2.74 5.34 2.87 2.40

2232 2016 2232 2160 2231 2160 2232 2231 1256 0 0 0

Note: - indicates that no temperature data were recorded for the period due to equipment failure.



Table B8. Monthly mean temperatures for Station FC 3+.6m from January 1995 through December 1998

1995

Mean
Variance
N

1996

Mean
Variance
N

1997

Mean
Variance
N

1998

Mean
Variance
N

14.00 14.64 14.42 11.94 12.39 12.93 15.01 14.91 14.08 14.98 15.26 14.14
0.46 0.39 1.59 1.67 1.14 3.34 2.30 1:03 0.86 1.03 0.43 0.32
1120 975 1062 1035 1103 1126 1187 1236 1251 1284 1194 1193

13.58 13.54 13.19 11.50 12.A11 13.04 14.38 14.42 15.64 14.72 14.07 13.70
1.16 0.88 0.71 1.08 1.12 1.14 1.40 0.62 1.84 2.84 0.78 0.95
1131 1010 i073 1045 1109 1122 1193 1226 1230 1279 1211 1038

0

- 13.17 11.55 12.82 13.58 15.35 17.41 17.34 17.14 17.97 16.95
- 0.68 1.28 2.91 1.19 2.28 1.40 1.03 1.33 0.39 0.51
0 603 1057 1119 1117 1208 1256 1234 1256 1199 1214

15.84 14.77 13.64 13.04 13.75 14.35 15.91 17.10 16.79 14.73 13.05 11.93
0.88 0.98 3.20 4.93 4.84 2.83 4.86 2.02 1.69 2.98 1.59 2.38
2230 2016 2232 2160 2231 2160 2232 2232 2160 2232 2160 1199

Note: - indicates that no temperature data were recorded for the period due to equipment failure.



Table B9. Monthly mean temperatures for Station NC 1-3m from January 1995 through December 1998

1995

Mean
Variance
N

1996

Mean
Variance
N

1997
Mean
Variance
N

1998
Mean
Variance
N

13.50 13.64 13.77 11.26 11.39 11.68 12.99 13.58 13.24 14.49 . 14.63 13.65
0.18 0.16 1.00 1.18 0.54 1.86 0.91 0.60 0.57 0.71 0.26 0.19
2231 2016 2232 2160 2232 2160 2232 2232 2160 2231 2160 2232

12.66 12.78 12.65 11.35 11.61 11.87 12.82 13.21 14.52 13.65 13.06 13.08
0.91 0.61 0.51 .0.62 0.75 0.71 1.00 0.52 1.84 2.41 0.37 0.52
2232 2088 2231 - 2160 2232 2159 2232 2232 2160 2232 2160 2232

13.33 11.75 11.67 11.37 12.33 12.65 13.93 16.06 16.29 16,49 17.37 16.13
0.25 0.73 1.38 0.71 2.36 0.63 1.91 1.22 0.84 1.06 0.22 0.29
2231 2016 2232 2148 2232 2160 2231 2232 2160 2232 2160 2232

15.54 14.77 13.29 12.07 12.51 13.07 14.33 15.84 15.90 14.02 12.74 11.96
0.15 0.60 0.52 0.89 1.09 0.40 3.70 0.86 0.53 0.69 0.23 0.40

2232 2016 2231 2160 2232 2160 2084 2232 2159 2232 2160 1551



Table B10. Monthly mean temperatures for Station SC 1-3m from January 1995 through December 1998

1995

Mean
Variance
N

1996

Mean
Variance
N

1997

Mean
Variance
N

1998

Mean
Variance
N

13.36 13.46 13.54 10.81 10.88 11.40 12.54 13.37 13.03 14.47 14.67 13.61
0.14 0.10 1.05 1.15 0.45 1.74 1.14 0.61 0.58 0.74 0.25 0.22
2232 2016 2232 2160 2232 2160 2232 2232 2158 2232 2160 2232

12.66 12.81 12.42 10.99 11.21 11.70 12.70 12.95 14.38 13.59 13.16 12.99
0.88 0.49 0.70 0.74 0.94 0.75 1.01 0.51 1.63 2.20 0.29 0.35
2232 2088 2232 2160 2232 2159 2232 2232 2159 2232 2160 2232

13.17 11.65 11.52 10.82 11.79 12.32 13.58 15.59 16.04 16.36 - -

0.18 0.77 1.25 0.53 2.40 0.72 2.06 1.25 0.79 1.09 - -

2232 2016 2232 2159 2232 2160 2231 2232 2159 1915 0 0

15.48 14.75 12.90
0.09 0.57 0.39
2232 2016 982

- 11.92 12.56 14.20 15.87 15.82 13.99 12.72 12.00
- 0.81 0.48 3.90 0.80 0.49 0.48 0.23 0.42
0 1838 2160 2229 2232 2160 2232 2160 1553

Note: - indicates that no temperature data were recorded for the period due to equipment failure.



Table B It. Monthly mean temperatures for Station NDC 3-3m from January 1995 through December 1998

1995

Mean
Variance
N

1996

Mean
Variance
N

1997

Mean

Variance
N

1998

Mean
Variance
N

16.97 17.73 17.38 14.82 15.22 15.29 16.63 17.75 16.88 17.93 17.24 16.11
5.96 2.41 4.90 4.53 2.70 5.27 1.86 1,09 3.65 5.86 3.03 3.60
2232 2016 2232 2160 2232 2160 2232 2232 2160 2232 2160 2232

16.73 16.79 16.22 14.47 14.25 15.52 17.02 16.16 18.96 17.78 16.84 17.38
3.58 4.98 3.42 5.36 4.93 3.44 2.97 2.94 3.09 5.41 3.79 3.86
2232 2088 2232 2160 2230 2160 2232 1800 2160 2229 2160 2232

17.56 15.22 15.72 14.53 15.59 16.39- 17.88 19.67 19.37 19.41 20.62 19.94
3.25 6.25 4.48 5.30 4.87 4.16 3.37 2.29 1.83 3.25 3.42 5.76
2231 2016 2232 2160 2232 2160 2232 2232 2160 2232 2159 2231

18.51 16.59 15.82 15.51 16.05 16.39 17.55 19.41 19.81 17.95 16.17 13.72
5.92 6.22 4.02 4.46 3.97 2.14 5.03 1.72 1.49 2.79 3.83 3.06

2232 2016 2232 2160 2232 2160 2232 2232 2160 2232 2160 2047



Table B12. Monthly mean temperatures for Station NDC 4-4m from January 1995 through December 1998

1995

Mean 16.07 17.43 16.91 14.37 14.79 14.83 16.10 17.07 16.17 17.15 16.78 15.85
Variance 4.30 2.56 4.66 4.28 2.43 4.74 2.27 1.71 3.61 5.07 2.13 2.87
N 2232 2016 2232 2159 2232 2160 2232 2232 2160 2232 2159 2232

1996

Mean 16.40 16.39 16.00 13.55 13.64 15.16 16.41 15.76 18.43 17.31 16.46 16.80
Variance 3.35 4.25 2.95 4.26 3.96 2.83 2.47 2.30 2.75 5.27 3.41 3.13
N 2231 2088 2231 2160 2232 2160 2232 2232 2160 2232 2160 2232

1997

Mean 16.93 14.76 15.30 13.90 14.55 15.79 16.99 18.98 18.91 19.16 20.31 19.57
Variance 3.17 5.21 3.96 4.36 2.85 3.49 3.25 2.29 1.85 3.03 2.84 4.65
N 2232 2016 2231 2160 2232 2160 2232 2232 .2160 2232 2160 2232

1998

Mean 17.86 16.06 15.26 15.20 15.67 15.96 17.06 18.82 19.25 17.48 15.60 13.19
Variance 4.53 3.82 3.54 3.92 3.48 1.98 4.61 1.61 1.31 2.33 3.21 1.91
N 2232 1746 1549 2160 2232 2160 2232 2232 2160 2232 2160 1332
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Table B13. Monthly mean temperatures for Station NDC 6-3m from January 1995 through December 1998

1995

Mean
Variance
N

1996

Mean
Variance
N

1997

Mean
Variance
N

1998

Mean
Variance
N

18.62 20.22 19.71 16.57 16.54 16,59 17.58 18,67 17.21 16.86 17.68 17.97
9.10 2.01 5.21 5.61 3.71 5,85 4.01 3.55 5.97 4.16 1.65 6.02

2232 2016 2232 2160 2232 2160 2232 2232 2159 2232 2160 2232

18.61 18.83 18.03 13.74 14.15 16.65 17.94 16.92 20.09 19.12 18.34 19.18
3.26 4.61 3.89 7.27 5.74 4.93 3.32 5.00 3.31 6.75 4.81 3.10

2232 2088 2232 2160 2232 2160 2232 2231 2160 2232 2159 2232

19.65 17.32 17.12 13.49 13.57 16.78 18.37 20.54 20.90 21.01 22.76 21.72
2.81 5.11 5.05 8.09 3.83 5.08 5.36 3.54 2.36 3,05 3.25 5.00
2232 2016 2231 2160 2232 2160 2232 2232 2160 2232 2160 1706

0

- 16.01 17.24 17.46 17.45 18.84 20.87 20.75 18.95 17.11 14.66
- 3.89 5.07 5.24 3.06 6.61 2.77 2.67 4.23 5.18 4.47
0 1907 2160 2232 2160 2232 2232 2160 2232 2160 1622

Note: - indicates that no temperature data were recorded for the period due to equipment failure.



Table B14. Monthly mean temperatures for Station SDC 1-3m from January 1995 through December 1998

..ta...... SD C.......
Scuti Diabe (~oe Jaa Feb ~~ar ...... Sep.......De

1995

Mean
Variance
N

1996

Mean
Variance
N

1997

Mean
Variance
N

1998

Mean
Variance
N

16.47 16.39 16.52 14.44 14.22 14.65 14.47
3.04 1.89 4.14 3.80 2.87 2.91 2.43
835 2016 2232 2160 2232 2160 1191

- 15.15 16.48 16.93 16.61
- 2.38 4.90 3.67 4.37
0 900 2232 2160 2232

16.55 16.57 16.22 14.55 13.00 14.22 14.56 14.10 16.07 16.31 16.07 16.43
4.38 3.21 3.60 3.13 2.56 3.29 4.07 2.09 4.46 4.27 3.18 2.90

2231 2088 2142 2160 2229 2160 2232 2232 2160 2232 2160 2232

16.82 16.08 15.16 14.06 14.75 15.57 15.22 17.06 17.79 17.99 19.76 18.82
3.03 4.16 3.76 3.29 5.27 5.63 4.38 3.51 1.93 3.83 3.02 2.37

2232 2016 2232 2160 2232 2160 2232 2232 2160 2232 2160 2232

18.47 17.35 15.61 15.93 15.80 15.63 15.89 16.69 17.64 16.91 16.60 14.93
2.78 3.34 1.60 2.93 3.11 2.25 3.25 2.79 2.39 3.59 3.96 2.69

2232 1746 1906 2160 2232 2160 2232 2232 2160 2232 2160 2048

Note: - indicates that no temperature data were recorded for the period due to equipment failure.



Table B15. Monthly mean temperatures for Station SDC 44m from January 1995 through December 1998

1995

Mean

Variance
N

1996

Mean
Variance
N

1997

Mean
Variance
N

1998

Mean
Variance
N

16.12 15.38 15.63 13.15 12.55 13.09 12.63 13.20 13.56 15.42 15.90 16.00
3.02 2.08 4.29 4.13 2.18 2.74 1.13 1.29 2.49 3.58 2.13 3.85
2232 2016 2232 2160 2232 2160 2232 2231 2160 2231 2160 2232

15.39 15.78 14.88 13.42 12.23 12.38 12.73 12.91 14.46 14.81 14.71 15.32
4.51. 2.96 4.48 2.40 1.75 2.21 2.25 1.11 3.54 4.40 3.03 2.81
2232 2088 2232 2160 2228 2160 2232 2232 2160 2232 2160 2232

16.07 15.44 13.88 12.85 12.91 13.70 13.73 15.42 16.49 18.50 20.53 19.85
3.13 4.69 4.68 2.44 3.25 5.53 2.52 1.75 2.19 2.93 1.61 2.39
2232 2016 2232 2160 2232 2160 2232- 2232 .2160 2232 2160 2232

19.01 17.35 15.04 14.24 13.70 13.57 13.92 15.09 15.84 15.12 15.44 14.65
3.16 4.38 1.63 3.33 3.14 1.83 2.91 1.48 2.20 4.38 4.87 2.21
2232 1746 1906 2160 2232 2160 2232 2232 2160 2232 2160 1538



Table B16. Monthly mean temperatures for Station FC 1-3m from January 1995 through December 1998

............

1995

Mean 13.99 14.69 14.46 11.81 12.21 12.43 13.73 14.19 13.76 14.95 15.31 14.20
Variance 0.53 0.51 1.70 1.58 1.03 2.42 1.29 0.71 0.75 1.00 0.38 0.35
N 2232 2016 2232 2160 2232 2160 2229 2232 2159 2232 2160 2232

1996

Mean 13.59 13.58 13.35 11.44 11.89 12.59 13.78 13.83 15.49 14.66 14.09 13.98
Variance 1.28 0.98 0.70 1.01 0.98 0.81 1.08 0.52 2.07 2.89 0.74 0.83
N 2232 2088 2230 2160 2232 2160 2232 2232 2160 2229 2160 2232

1997

Mean
Variance
N

1998

Mean
Variance
N

14.09 12.24 12.39 11.50 12.47 13.09 14.67 17.06 ....
0,36 1.07 1.61 1.33 2.67 0.88 2.27 1.33 ....

2231 2016 2232 2159 2232 2160 2232 2051 0 0 0 0

. . . . . 12.92 15.49 17.17 16.94 15.08 13.32 12.21
. . . . . 0.53 4.40 0.98 0.76 0.96 0.40 0.31
0 0 0 0 0 104 2232 2232 2160 2232 2160 2232

Note: - indicates that no temperature data were recorded for the period due to equipment failure.



Table B-17. Dissolved oxygen concentrations (mg/I) measured quarterly from August 1995 to
December 1998 at Diablo Cove, Field's Cove and Control stations. Data for the third quarter of
1997 were not collected due to scheduling difficulties. Measurements obtained by laboratory
titration of field-collected samples (Winkler method) prior to fourth quarter of 1996, and by in
situ dissolved oxygen sensor from fourth quarter 1996 through fourth quarter 1998.

Water
column

Station strata

CONTROL

NC I -3m Surface
Mid-depth

Bottom

SC 1-3m Surface
Mid-depth

Bottom

FIELD'S COVE

FC 1-3m Surface
Mid-depth

Bottom

Depth

LMIl

1995 1996

L30Q4 9203Q234

- 7.1 7.9
1.5 8.2 7.7
3.0 8.3 7.8

Mean 7.87 7.80

- 7.1 7.3
1.5 7.8 7.1
3.0 7.5 7.4

Mean 7.47 7.27

- 7.7 6.8
3.5 7.7 6.7
3.0 7.9 6.8

Mean 7.77 6.77

NORTH DIABLO COVE

NDC 3 -3m Surface
Mid-depth

Bottom

NDC 4 -4m Surface
Mid-depth

Bottom

NDC 6 -3m Surface
Mid-depth

Bottom

SOUTH DIABLO COVE

SDC 1-3m Surface
Mid-depth

Bottom

SDC 4 -4m Surface
Mid-depth

Bottom.

3.0
Mean

2.0
4.0

Mean

1.5
3.0

Mean

1.5
3.0

Mean

2.0
4.0

Mean

6.8 7.0
7.2 7.2
7.4 7.3

7.13 7.17

6,5 7.3
7.4 6.9
7.4 6.8
7.10 6.93

6.7 7.0
6.2 6.5
7.1 7.0
6.67 6.83

7.4 6.7
8.0 6.7
8.0 5.8

7.80 6.40

6.9 6.7
7.8 6.5
7.8 5.4
7.50 6.20

8.4 7.2 7.1 9.2
8.4 7.4 7.5 9.7
8.6 73 7.2 9.7

8.47 7.30 7.27 9.53

8.9 7.6 7.9 8.8
8.7 6.4 7.2 9.9
8.8 7.3 7.5 9.8

8.80 7.10 7.53 9.50

8.2 7.0 7.2 9.1
8.0 7.0 6.9 9:2
8.0 6.8 6.8 9.2

&07 6.93 6.97 9.17

7.6 7.5 7.5 8.2
7.5 6.8 7.1 8.8
7.4 6.9 6.7 9.4

7.50 7.07 7.10 8.80

7.3 7.3 7.5 7.4
7.3 6.3 6.5 8.6
7.4 6.7 6.2 9.3

7.33 6.77 6.73 8.43

7.3 7.0 6.9 7.3
7.5 6.8 7.0 7.2
7.4 6.6 6.5 7.1

7.40 6.80 6.80 7.20

8.2 7.5 6.0 7.3
8.0 7.1 6.9 7.6
8.1 6.1 6.3 8.4

8.10 6.90 6.40 7.77

7.8 7.5 7.7 7.8
7.6 7.1 6.7 7.7
7.4 4.5 5.9 7.1

7.60 6.37 6.77 7.53

1997

Q QL2 03 Q4

9.3 8.9 - 7.8
9.6 9.7 - 7.7
9.7 9.7 - 7.7

9.53 9.43 7.73

9.7 10.2 - 7.9
9.9 10.5 - 7.9
9.9 9,9 - 7.9

9.83 10.20 7.90

9.5 8.3 - 7.5
8.6 8.4 - 7.5
8.6 8.3 - 7.4

8.90 8.33 7.47

8.8 8.0 - 7.1
8.6 7.7 - 7.3
8.6 7.5 - 7.4

8.67 7.73 7.27

7.8 7.9 - 7.2
8.5 7.5 - 7.4
8.5 7.4 - 7.5

8.27 7.60 7.37

6.8 7.1 - 6.7
8.2 6.8 - 6.9
6.5 6.7 - 7.1

7.17 6.87 6.90

8.3 9.1 - 7.0
8.3 7.7 - 7.1
7.8 7.5 - 7.1

&13 8.10 7.07

8.0 7.2 - 7.0
7.8 7.0 - 7.0
7.7 7.2 - 7.3

7.83 7.13 7.10

1998

OQI Q2 3 04

9.0 9.0 8.6 8.0
9.0 9.1 8.5 7.8
9.0 8.9 8.5 7.8

9.00 9.00 &53 7.87

9.0 8.0 9.1 10.4
9.0 8.6 9.1 10.4
9.0 9.0 9.3 10.5

9.00 8.53 9.17 10.43

8.6 8.2 8.1 9.8
8.6 8.3 8.2 8.7
8.5 8.4 8.1 8.8

&57 &30 &13 9.10

7.8 7.8 7.6 8.8
8.0 7.2 7.8 9.2
7.9 7.0 7.4 8.8

7.90 7.33 7.60 8.93

7.5 7.4 7.6 7.7
8.0 6.9 7.7 8.3
8.0 6.8 7.4 8.3

7.83 7.03 7.57 &10

6.9 6.9 6.9 7.5
8.2 6.8 6.9 7.5
7.8 6.8 7.0 7.5

7.63 6.83 6.93 7.50

7.7 6.8 7.3 7.9
7.7 6,8 7.0 7.9
7.7 6.7 7.2 7.8

7.70 6.77 7.17 7.87

7.6 7.2 7.2 7.7
7.6 6.6 7.3 7.8
7.0 6.0 7.1 7.1

7.40 6.60 7.20 7.53

Note: The DO data summarized in this table differ from previously reported data in quarterly NPDES
monitoring reports. DO concentrations from December 1996 through December 1997 that were computed
from the submersible oxygen sensor data were later found to be incorrect. Most of the previously reported
concentrations were considerably lower than the corrected concentrations. There were two reasons for the
differences: 1) the computer software used to process the CTD data incorrectly included instrument
equilibration data into the calculations of surface DO, and 2) concentrations were incorrectly reported in
units of mg/kg instead of mg/i. All data have been corrected by applying a revised algorithm. The procedures
controlling the DO data processing were amended and approved for use on August 8, 1998. Mr. Michael
Thomas of the RWQCB was notified of the errors and of these changes on June 5, 1998. A description of the
event and its resolution was also included in the 1995-1997 RWMP Report (Tenera 1998).



APPENDIX C - Annual Taxa Means by Intertidal
Sampling Method

C1 Intertidal Algae - Horizontal Band Transects

C2 Intertidal Invertebrates - Horizontal Band Transects

C3 Intertidal Algae - Vertical Band Transects

C4 Intertidal Invertebrates - Vertical Band Transects

C5 Intertidal Fishes -Vertical Band Transects



APPENDIX C1 - Intertidal Algae

Horizontal Band Transects



7- 01 -1.. 4 . ..Hr ot Bad a, -. -e-, -la Mean Imon at .0..m

Horizontal Band Transects - yearly Algal Slean Coveriper I 0 squared) - North control Station-NC 1 at ,0.9m

species Tear 1976 1977 1978 1979 1980 1981 1982 1983 1984 1988 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
1 4 5 6 5 6 5 4 0 6 5 6 4 4 4 4 4 4 4 9 9 9 9

a on urve a 1 4 5 6 5 6 5 4 3 6 S 6 4 4 4 d A 4 4 3 2 2 2

% Coverage

Analipus japoniecus
Calliarthron/loslella opp.-complex
Callithamnlon pikeanum
Callithamnion app./Pleonosporium spp.
Chondracanthus canaliculatus
Chondracanthus corymbiferus (prey. Gig.
Chrynophyta unid.
Cladophora app.
Codium setchellil (prostrate)
Corallina officinalis
Corallina vancouverlensia
Cryptopleura violacea
Cryptosiphonla woodil
Egregla menziesai
Endocladia muricata
Fuceaceae unid.
Fucus gardnert
Gastroclonlum subarticulatum
Gelldium coulteri
Gelidlum pusillum
Grateloupla doryphora
Mastocarpus jardinil
Mastocarpus papillatus
Mazzaella affinia
Mazzaella flaccida
Mazzaalla heterocarpa
Mazzaella leptorhynchos
Melobesla mediocris
Mlcrocladia borealis
Microcladia coulteri
Neorhodomela larlx
Non-coralline crust
Osamndea spp.
Pelvetia compressa
Phyllospadix app.
Plca.sium violaceum
Porphyra app.
Prionitis app.
Rhodophyta (juv. blades)
scytoslphon app.
Smithora naiadum
spongomorpha/Acrosiphonia-complex
Ulva/Enteromorpha app.
coralline crust
filamentous red algae-complex
juv. articulated coralline algae

-.1 = measured but In low abundance
+ = only recorded as present

- + . €.1 0.1 0.1 a.1 -. 1 0.1 <.1 + . .1 .. 1 0.1 0.1 0.2 ,1 0.2 .. 1 0.3 0.2 0.3 -. 1
0.2 <.1 0.2 a.1 <.I a.1 9.1 -. 1 <. I <.1 .I .1I a.. I <. I , a.1 <.I ,1 0.2 0.1 a.l 0.1 0.1

* <.1 * o,1 .+ a 4 -.,* + o + + <,1 - - + -+ f
+ + + + + -1

1.9 0.8 0.4 0.9 0.5 0.6 0.3 0.6 0.7 0.3 0.2 0.1 -. 1 -. 1 -. 1 0.2 0.2 0.2 0.2 0.1 0.1 0.3 0.4
- - -- - - - - - - - <.1 -°

+ +- 0. - - + + - a.1
9.1 a.1 0.1 0.1 -0.1 0.1 + 0.1 +.1 - .1 a.. I .1 -. 1 :.1 -. 1 .. 1 + 0.1 0.1 .. 1 0.5 +
1.5 1.9 1.8 2.0 2.2 2.8 2.7 1.9 0.7 0.8 1.2 1.8 1.4 0.8 1 .1 1.5 1.8 1.3 1.5 2.1 1 .6 2.2 2.5

0.3 0.3 - - - - - 9.1 - - - - - - - - - - - -

1.0 1.1 1.3 1.5 1.2 1.1 0.9 0.9 0.6 0.8 0.8 0.7 0.7 0.6 0.7 0.7 1.0 0..7 0.8 0.9 1.0 1.4 1.2

+ .1 .1 . - - - - - - - - <.I 0.2 0.2 0.6 0.6

1.1 + . -

-- + - .1 -. 1
15.7 14.7 13.7 17.2 16.7 16.0 17.4 17.0 17.5 26.0 31.3 36.0 34.8 3S.2 37.7 35.0 36.4 32.0 32.6 31.0 28.6 27.0 26.1

+ .. 1 +

1- - - - - + + + + + + 0.3 <,1 - 0.1
1.6 1.6 2.1 2.7 1.3 1.5 2.0 1.9 2.5 1.5 1.1 0.7 0.8 0.9 1.4 1.4 1.7 1.3 1.2 0.6 1.2 1.4 0.5

2.1 1.9 1.5 1.5 1.7 2.2 1.0 2.2 2.4 0.8 0.4 0.4 0.2 0.3 0.7 0.7 1.4 1.1 0.8 0.7 1.1 1.5 1.6
- - <9.1

2.7 1.6 1.7 2.7 2.7 2.3 2.3 2.4 1.6 0.6 0.7 1.1 1.6 1.5 1.0 1.3 1.2 1.3 1.3 1.1 1.2 1.6 1.1

16.1 24.9 26.8 23.3 26.8 21.3 26.3 27.3 25.0 12.2 12.4 13.9 18.2 20.5 18.4 25.5 21.9 26.5 27.5 27.2 25.8 23.2 25.3

1.0 0.7 0.9 2.1 0.8 1.3 0.8 0.8 1.7 0.0 0.5 0.4 0.9 0.4 0.6 0.5 1.6 1.0 1.8 0.6 0.9 0.8 1.7

28.2 20.8 25.9 27.8 26.2 23.9 25.8 24.0 9.4 10.8 16.3 18.7 12.1 11.0 14.7 17.3 18.1 16.3 24.7 21.8 16.9 10.6 21.0

-.1 <.1 0.2 0.4 0.3 0.2 0.3 .1 4.1 0.3 0.6 0.2. 0.5 0.3 0.5 0.4 1.0 0.6 0.7 0.5 0.3 1.1

- '.1 ÷ + + 4.1 ÷ <.1 0.1 0.1 0.1 -. 1 0.1 -. 1 -. 1 0.1 0.1 -. 1 o,1 <.1 + 0.2 0.3

+ - ,4. + -+ -

20.5 19.1 20.9 22.1 19.6 25.0 23.8 20.1 22.3 16.2 16.6 25.6 21.3 22.3 21.4 16.0 17.0 16.9 18.6 15.8 14.3 20.2 17.2

6.4 6.0 4.5 4.8 05. 5.0 4.9 4.5 3.7 3.4 4.6 510 4.5 5.2 4.5 4.9 6.8 7.8 7.9 8.7 8.7 9.7 9.0
+ - .. 1 - 0.2 0.1 .. 1 0.1 0.1 0.2 0.2 0.3 0.3 0.3 0.3 0.2 0.3 0.4 0.4 0.5 0.2

1.4 3.6 1.1 2,0 0.7 0.9 0,3 0.3 2.9 2.7 1.7 0.9 0.5 0.2 0.7 0.7 -. 1 0.6 0.3 0.3 0.3 1.3 0.8

0.2 <.1 0.1 -. 1 -.1 0.1 <.1 -. I + 0.1 0.1 0.2 0.1 0.1 0.2 0.0 0.3 0.2 0.2 0.3 0.1 0.2 .. 1
- +÷ + - - . - -

0.1 - '.1 .. 1 -. 1 .1 + + 0-1 .1 4.1 <,1 0.2 0.1 + -. 1 + + 0.1

.1 -,1 <.1 -+ ..1 + 0.1 + + 4 <.1 0.2 . + + + . + + + +

6.3 7.1 8.2 7.1 7.0 0.0 7.9 12.0 8.4 5.4 5.2 6.2 5.3 5.4 5.2 5.6 4.2 6.9 6.3 6.6 6.5 8.1 9.3
+ I+ .. + - + - . + 0 1 + 4 0. 0 1 0.1 +
- '.1 aI 0.1 <.1 0.1 '.1 alI 0.1 o.1 .I 0 +. a.1 0.1 5.2 <,1 0.1 0.1 0.1 9.1



Horizontal Band Transects - Yearly Algal Mean Cover(per I m squared) - North Control Station, NC 1 at +0.3m

Species
# Station/Su:

Year 1976 1977 1976 1979 1980 1991 1992 1993 1994 1995 1966 1997 1996 1999 1990 1991 1992 1993 1994 1995 1996 1997 1990

rveyo 1 6 5 - 5 6 5 3 3 6 5 6 4 4 4 4 4 4 4 3 2 2 2

% Coverage

Analipus japonious
Bryopeis app.
Calliarthron/Boeasiaella epp.-complex
Callithamnion pikeanum
Callithamnion spp./Pleonosporium app.
Callophyllis app.
Chondracanthus canaliculatus
Chondraoanthus corymbiferus (prev. Gig.
Chondracanthus harveyanus/spinosus
Chondria desipiens
Chrysophyta unid.
Cladophora app.
Codium oetahellii (prostrate)
Colpomenta app.
corallina officinalis
Corallina vancouvertenals
Cryptopleura violacea
Cryptooiphonia wood•i
Egregia menziesit
Endocladia muricata
Parlowia/Plikea app.-complex
Pucu gardneri
Gaatroclonium subarticulatum
Gelidium coulterl
Gelidium pusillum
Gelidium robustum
Grateloupia doryphora
Halymenia/schisymenta app.-complex
Hymenena app.
LEaminariales
Nastocarpus j ardinil
Hastocarpue papillatus
Masxaella aftinis
Mazzaslla flacoida
Mazzaella heterocarpa
Mazzaella leptorhynchos
Masnaella lilacina (prey. Irld. cord.)
Melobesia mediocris
Hicrooladia borealis
Niorocladia coulteri
Neorhodo•iela laria
Non-ooralline crust
osmundea app.
Pelvetia compressa
Phyllospadix app.
Polyneura latissima
Porphyra app.
Prioniti. epn.
Pterosiphonia dendroidea
Rhodophyta (juv. blades)
sarcodiotheca gaudicihaudit
smithora naiadum
spongomorpha/Acrosiphonia-complex
Ulva/Bnteromorpha app.
coralline crust
ftlamentous red algae-complex
juv. articulated coralline algae

-l w measured but in low abundance
. . only recorded as present

- .1 - -- - - . - - . - - - - - - -
-+ + 4 4 -

0.9 0.4 1.0 0.0 2.3 1.1 1.5 1.6 1.3 1.6 1.9 1.7 1.2 0.9 0.6 0.9 0.7 1.2 1.3 1.9 1.1 0.6 1.7

c.1 c.1 + .+1.1 + c.1 C.1 c.1 .1 4 <.<.1 <.1 + + .1 + '.1 + c.1 c.1 v.1 c.1
-1 + + + + 1

9.7 10.6 10.9 13.2 9.2 12.6 12.9 10.2 17.0 10.5 9.5 6.1 6.3 7.4 7.7 10.3 14.9 10.1 15.2 14.6 13.5 12.3 7.3
-. 1 , t + + +

- .l1 .- - -.

-<. - <.1 c.1 0.2 <.1 + -. 1 - +

-. 1 + . -- 0.1 C.1 + .1 - + 0.2 - + +
c.1 c.1 . + + + + + + <.1 + 4.1 + * + + I + . +
0.9 0.7 1.5 1.2 1.1 1.5 1.7 1;9 1.5 1.3 1.5 1.2 1.9 1.1 1.4 1.6 1.9 1.6 1.4 1.6 1.6 2.3 1.5

0.3 0.3 0.1 0.3 + 0.1 c..1 C. C.1 0.2 0.1 -. 1 <.1 + <.1 . . c.1 '.1 '.1 <.1 +.1
0.9 1.4 2.0 1.6 1.7 1.S 1.7 2.1 2.2 2.4 3.0 3.1 2.1 1.1 0.7 0.6 0.6 0.5 0.9 0.9 1.0 1.0 0.7
2.3 4.4 3.6 3.1 5.4 4.2 4.4 5.5 2.1 0.9 1.1 2.7 1.6 0.9 2.5 3.4 4.0 2.7 2.1 3.9 2.7 1,4 2.1

c.1 +.l 4.1 <1. .1 1 .l + + + -+ .. +
0.2 <.1 <.1-<.l - +.1 <- - .1 0.3 1.9c. - 2.2

0.5 1.6 1.5 1.3 1.9 1.7 2.4 2.1 1.9 2.7 2.3 2.6 2.9 2.9 2.9 2.5 2.2 2.1 1.9 1.9 1.4 1.4 1.1

- - - . .i -

6.1 5.0 9.0 5.5 9.7 6.0 5.1 10.4 9.9 0.7 5.1 7.5 9.1 5.5 9.1 9.6 11.3 13.1 10.0 10.8 11.6 7.5 10.9
4.9 9.0 7.8 4.9 9.4 7.9 6.7 9.4 7.9 7.0 9.4 10.2 9.6 9.5 10.5 7.3 5.5 5.3 5.1 6.9 5.7 4.3 6.3

0.5 0.8 0.4 0.6 0.5 0.6 0.3 0.4 0.7 1.0 0.3 0.5 0.7 0.7 0.6 0.6 0.4 0.7 0.7 0.3 0.1 0.8 0.2

+ 0.1 4.1 0.2 0.2 + .4.1 c.1 -. 1 0.1 - .1 0.3
0.1 + 4.1 + + <.1 .1 1.1 .. 1 <.1 0.2 . + <.1

4.1

1.7 0.5 0.7 1.3 1.3 1.4 1.4 1.3 1.0 0.3 0.4 0.7 0.9 0.9 0.6 0.6 0.7 0.6 0.7 0.7 1.2 0.9 0.6
4.9 7.7 5.7 6.6 5.5 5.7 5.9 5.4 9.5 7.1 7.2 6.6 7.2 9.6 S.1 7.0 4.7 6.2 4.9 4.2 4.4 5.5 5.0
7.1 6.0 7.2 7.4 6.5 5.9 6.6 9.7 12.7 11.3 12.9 11.7 12.4 11.0 14.1 11.5 12.1 9.6 7.5 9.7 9.9 5.4 9.9

34.1 36.2 40.9 40.7 40.3 40.2 43.6 46.2 17.5 16.1 27.8 31.7 29.2 35.1 31.3 39.1 29.3 27.6 37.9 35.7 30.7 22.6 21.4
0.3 0.2 0.6 0.2 1.3 0.S 0.4 0.7 0.6 0.3 0.6 0.6 0.3 1.4 1.1 1.1 0.6 1.0 0.5 0.6 0.2 0.2 0.9

0.9 0.4 0.5 0.3 1.0 0.4 0.4 0.6 1.1 1.0 1.2 0.9 2.2 1.6 0.7 0.8 1.2 1.1 0.7 0.8 0.3 1.0 3.0
4.1 0.3 c.1 0.4 <.1 <.1 c.1 4.1 . - - .- <.l - 4.1 ..1 .1 - .1

- .l + + + + + + + + +.1 , + + + + * + + +

v.1 v.1 0.3 <.1 4.1 <.1 <.1 0.2 0.1 v.1 C.1 0.1 '.1 * + + c.1 .. 1 .. 1 + .. 1 -. 1 +
C.1I + - .1i

14.6 13.1 10.3 13.5 13.6 14.6 13.5 10.6 14.5 17.0 15.1 17.4 15.1 15.7 13.1 9.0 10.2 11.0 9.3 8.6 7.5 9.6 13.2

4.1 0.2 0.2 0.2 0.1 v.1 0.2 <.1 0.1 0.2 <.1 <.1 .. 1 4.1 + <.1 4.1 0.1 0.1 <.1 0.1 0.2 0.1

12.0 10.5 13.0 11.7 12.2 10.7 11.5 10.4 12.1 13.5 13.9 15.0 12.9 13.2 12.5 16.6 17.1 19.9 23.5 22.3 27.0 27.6 26.2

- 0.4 c.1 0.2 0.3 0.2 0.1 0.6 1.9 3.0 2.4 0.9 0.3 0.4 0.1 0.7 - 0.6 0.3 0.4 + 0.3
0.2 0.3 0.9 0.9 1.0 0.4 0.2 0.6 0.5 0.4 0.3 0.4 <.1 0.1 0.1 0.5 0.3 0.3 0.5 0.6 0.9 0.4 0.0
4.1 .. 1 .. 1 0.3 v.1 0.2 0.1 4.1 0.6 <.1 <.1 0.2 + <.1 '.1 4.1 4.1 0.7 0.2 0.6 0.5 0.2 1.4

-... 1 4.1 + .1 v.1 <.I 4.1 .. 1 <.1 <.I + c.1 c.1 .. 1 .. 1 0.2 0.1 c.1 <.1
<.1 0.3 0.7 0.3 0.9 1.0 0.2 1.1 1.1 0.4 0.9 <.I 0.7 0.6 0.1 + * 0.2 - 0.1 0.6 -

-- + + + 4 c.1 v.1 v.1 <.1 <.1 +.1 v.1 v.1 + + + + 4 ÷ + +

+ + + 0.4 c.1 <. 0.2 * 1.0 0.9 <.1 + .. 1 <.1 4.1 0.1 0.1 0.6 0.3 .. 1 4.1 0.2

5.3 6.9 5.5 4.9 7.5 6.6 5.7 7.6 5.5 6.9 4.4 5.2 4.5 3.5 5.1 3.3 3.4 5.5 3.7 3.9 3.6 5.8 7.7
t.1 0.1 0.1 0.9 0.4 0.2 0.S 0.3 0.3 2.0 0.1 0.2 0.1 0.S 0.6 0.9 1.0 1.6 2.4 0.7 1.4 2.4 1.9

- 0.5 <.1 0.3 0.4 0.1 0.2 0.3 0.2 0.2 0.2 0.3 .. 1 0.2 0.1 0.1 0.4 0.6 0.1 4.1 0.2 0.1 0.5



Horizontal Band Transects - Yearly Algal Mean Cover(per I m squared) - North Control Station NC 2 at +0.3m (continued)

Species Year 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1996 1997 1989 1989 1990 1991 1992 1993 1994 1995 1996 1997 1999
4 2 9 6 5 6 4 3 3 6 4 6 no 1 4 4 4 4 4 2 no no nost ti Suron veve

% Coverage

mohixymenia epIphytica
Smithora natadum
Soranthera ulvoidea
Spongomorpha/Acrosiphonla-complex
tlva/Bnteromorpha spp.
coralline crust
filamentous red algae-complex
jUV. articulated coralline algae

<.I . measured but in low abundance
-- only recorded as present

+ 0.3 0.6 0.3 0.5 0.2 0.5 1.2 0.2 0.7
+ - 4 c. + - t.1 + -

'.1 -a.1 ..1 0.1 ..1 0.6 1.6 0.6 0.2 '.1
1.3 + 1.1 3.5 1.6 1.8 3.3 2.2 3.1 2.3 1.4 0.2

3.6 3.1 4.6 4.0 4.8 4.4 3.9 3.4 5.0 4.5 3.9 3.0
- '.1 .. 1 C.1 C.1 0.2 . c.. 0.3 c.1 0.1

- .1 ..1 0.4 0.2 0.1 0.3 .. 1 0.3 0.5 0.1 0.1

+ 0.4 0.3 0.2
+ c.1 +

.. 1 * +
0.3 0.8 1.4 0.8
4.2 3.1 2.6 3.1
0.1 1.2 2.3 1.5
0.1 t.1 0.1 0.3

- c.1 -

* 0.9

4.1 0.3

2.2 3.6 3.0
2.3 1.5 0.6
'-1 0.1 O.S



Horizontal Rand Transects - Yearly Algal Mean Cover(per 1 m squared) - Fields Cove Station PC 1 at .0.9m

Species Year 1976 1977 1979 1979 1980 1991 1992 1993 1994 1995 1996 1997 1998 1909 1990 1991 1992 1993 1994 1995 1996 1997 1999

PStation/Survoys 1 2 no n" no no no no 1 2 3 a ns 1 4 4 4 4 4 4 4 3 4

% Coverage

Calliarthron/Dossiella epp.-complex
Callilthamnion pikeanum

Callithamnion epp./Pleonosporium app.

Chondracenthus canalioulatus

Chondracanthus corysbiferus (prey. Gig.

Chondria deciptens

Chrysophyta unid.
Cladophora app.
Corallina officinelie
Corallina vancouverieneis
Cryptopleura violacea

Cryptosiphonia woodil

Egregia manaiesii

fndocladia muricata

Fucaceaa unid.
Focus gardneri
Gatroclonium subarticulatum

oslidium coulteri
oelidium pusillum

drateloupla doryphora

Mesperophyaus californiaus

Mastocarpue jardinti
Mastocarpuz papillatus

Mazzaells affinis

Mazzaella flaccida
Mazzaella heterocerpa
maazaella leptorhynchos

Mataeella lilacina (prey. Ir2d. cord.)
Melobasia mediocris

Non-coralline crust
Oomundea app.

Pelvetia ootpressa
Pelvetioveis limdtata
Phyllospedix app.
Porphyra -pp.
Prionitis app.
Smithora naiadun
Spongcmorpha/Acroaiphonia-complex

Ulva/Enteromorpha app.

coralline crust
filamentous red algae-complex

juv. articulated coralline algae

-•.l measured but in low abundance

- only recorded as present

1.2 0.7

0.1 +
0.2 .. 1
1.4 1.7

<.I -

0.6 0.9

32.7 30.6

<.1 0.2

0.1 .. 1
5.4 2.0

1.1 0.3

11.9 9.9
1.9 0.6
6.1 2.0

0.4 0.5

<.1 .. 1
-. 1

21.5 22.9

1.9 4.3

0.9 0.4

0.3 4,1
0.2 4

2.4 4.5

o0.3

1.0 1.4 1.0 1.2

0.2 0.3 0.3

<.1 0.2 -.l 4.1

0.9 1.0 1.0 1.2
- 4 t.1 4

0.5 0.7 C.1

45.3 42.6 39.1 43.3

c.1 a•.1 ,a.1 c.1

* 0.1 - c.1
1.0 3.7 3.1 2.1

1.1 0.1 -. 1 *

- < .l c.1

19.8 10.9 12.1 9.8
* 0.3 0.2 C.1

0.3 0.5 1.0 1.0
0.3 0.2 0.1 t.1
0.1 0.2 0.2 0.2

11.9 9.7 13.5 18.1

0.3 0.7 0.3 +

0.5 .. 1 0.2 <.1

+ 4.1 - .
+ +

3.2 3.4 2.6 3.3

+ 0.1 0.3 0.5

1.0 0.6 0.9 0.9 1.3 0.8 0.9 0.8 0.9 0.9
4.1 4 4 4 - . -

+ c.1 * + <.1 + * 4.1 <.1

* ~.1 <.1 a.1 .1<1 * c1 c1 c1

- 0.1 - + -
1.0 1.1 0.9 0.7 0.3 0.2 0.3 0.7 0.5 O.S

- 0.1 + <.1 + -

* 4 4.1 <.1 0.1 <.1 0.2 0.1 0.1 <.1

39.1 36.4 36.3 39.2 40.5 40.5 42.6 41.7 38.1 42.3
€ + - +

- c.1 .1 <.1 <.1 4.1 + +
+ C.1 .1 -

1.6 0.9 0.9 1.5 2.0 2.6 2.6 2.9 1.9 1.6
c.1 0.1 * <.1 <.1 0.3 0.1 0.4 <.1 ..1

- .1 . 4 -+ - +

0.1 <.1 4.1 * <.1 - .1 4.1 0.1

0.4 - - - - +

7.2 10.2 9.9 5.2 9.9 13.2 14.5 14.9 14.1 9.2
+ , +.l + 0.1 <.1 -.1 0.2 0.2

0.6 1.6 0.9 0.5 1.3 3.6 2.7 3.6 2.9 0.9

* 4.1 0.1 0.1 0.1 0.2 0.3 9.2 0.3 <.1
* 0.1 0.2 0.2 0.3 0.3 0.2 0.1 0.2 0.3

18.9 17.5 14.4 17.7 16.5 21.1 21.3 20.6 15.3 19.5

0.4 0.2 0.2 0.3 0.5 0.5 0.4 0.9 0.9 1.2

0.3 O.S 0.4 0.7 0.7 1.0 1.4 1.4 1.1 0.4
- 0.3 0.1 4.1 -1 0.1 0.2 0.2 0.2 0.1

c.1 c.1 4.1 c.1 4.1 c.1 c:.1 <.1 cl. c.1

+ +

2.0 2.4 1.8 1.9 2.2 2.0 2.2 1.6 1.6 1.2

0.3 <.1 0.2 <.l 0.1 0.2 <.1 0.1 .. 1 .1



Horizontal Band Transects - Yearly Algal Mean Cover(per I m squared) - Fields Cove Station FC 1 at .0.3m

species Year 1976 1977 1978 1979 1990 1901 1902 1993 1994 1985 1996 1997 1988 1999 1990 1991 1992 1993 1994 1995 1996 1997 1999

station SU 1 a nfi, no na no no I I I I no I A 4 4 4 4 4 3 4L n

% coverage

Analipus japonlcus
Bryopaja app.
calliarthron/Soieella app.-complex
Callithamnion pikeanum
Call2ithamnion app./Pleonomporium app.
Callophyllie app.
Chondracanthus canaliculatus
Chondracanthue corymbiferus (prev. Gig.
Chrysophyta unid.
Cladophora app.
Corallina officinalia
Corallnaa vancouverienais
Cryptopleura ruprechtiana
Cryptopleura violaced
ýCryptoaiphonia woodii
Delesseriaceae (juv.)
Egregia mensieaji
Endocladia muricata
Erythrophyllu= delesaerioidee
Farlowia/Pikea app.-coplex
Fucus gardneri
Gastroclonium subarticulatum
Gelidium coulteri
Gelidium pusillum
Orateloupia doryphora
Halosaccion americanum
Halymenia/Sokhdymenia app.-complex
Heaperophycue californicus
Laminaria oetchellii
Laminariales
Maotocarpua j ardinii
Haotocarpua papillatus
Mazzaella affinia
Mazzaella flaccida
Mazzaella heterocarpa
MaZzaalla leptorhynchon
Mazaaella lilacina (prey. Irid. cord.)
Melobesia mediocris
Microcladia borealis
Nicrocladia coulteri
Noorhodnimela larix
Non-coralline crust
Oesedea app.
Polvetia compreoea
Phylloapadix app.
Plocamium violaceum
Porphyra app.
Prionitis app.
Pteroaiphonia dendroldea
Rhodophyta (juv. blades)
Rhodymenia app.
Roaenvingea floridana
sardodiotheca gaudichaudii
smithora naladum
spongomorpha/Acroeiphonia- omplex
Ulva/Enteromorpha app.
coralline crust
filamentous red algae-complex
juv. articulated coralline algae

.1l measured but in low abundance
* - only recorded as present

1.5 1.1

0.3 0.2
cl1 0

4.9 3.5

0.. I

1.7 0.6
5.4 9.4

6.1 7.0

7.3 7.3

0.5

9.4 9.5
10.7 5.9
0.5 0.4

-. 1

1.9 1.1
5.8 7.3

1.5 1.0
25.0 19.6

0.7 0.7

.. 1 0.2

0.4 +

0.2 ,

29.9 28.6

1.2 1.a

0.1 0.4

0.1 0.1

6.1 7.9
0.1

- 0.9

0.9 0.9 2.0 0.6

+ +

11.0 7.4 3.9 2.8
+ 1

*- <.l

4.6 1.6 3.6 2.2

5.3 6.6 7.0 3.3
0.2 0.1 0.4 0.6

0.2 + -

11.6 7.8 7.2 10.8

14.0 10.1 8.1 15.3
6.5 13.9 7.6 12.1
0.7 + 4 +

0.1

1.9 1.6 1.4 0.9

10.3 6.7 6.3 0.3

2.8 2.7 1.1 1.7

36.2 29.9 25.3 40.0
1.4 2.6 1.7 2.5
0.3 0.5 0.3 0.6

- 0.6 0.1 1.7

0 0.1

* 0.1 + +

31.4 22.4 35.9 20.6

+ 0.2 -.1 +

2.9 2.9 2.2 4.2

1.9 0.2 0.6 0.2

0.2 0.4 0.1 0.2

0.3 0.1 '.1 0.1
0.6 0.,1

7.2 7.9 9.3 7.2

0.8 0.3 1.9 1.2

- 0.1

1.9 1.4 1.7 1.9 5.1 4.6 3.1 2.7 4.1 3.1

* 0.1 o.1 .. l o.1 + .1 .. 1 0.2 ..1
÷ ,1 + <1+ + +

+ * ..

0.4 0.7 1.2 1.1 2.0 5.3 10.9 12.0 12.2 14.0
- - - - 0.1 <.1 <.1 <.1 0.1 0.2
- - - .1 0.3 + o.1 -.1

S -1. ..1 ..l 0.1 + o c.1 + +
+ .1 - .l o.1 ..1 0.3

3.4 4.9 4.4 7.7 6.1 7.0 6.9 6.9 6.3 9.7
- -+. - <.l -

3.5 4.0 2.5 9.3 4.3 3.2 9.4 5.1 6.2 2.1

0.1 0.3 1.0 2.0 0.6 0.4 0.1 0.2 o o.1

- - - 12.4 23.8 19.9 10.0 27.3 13.9

6.4 8.0 9.9 9.1 7.6 7.1 7.6 5.8 4.4 3.6

7.6 9.9 7.7 12.1 15.3 9.4 15.5 16.4 12.8 15.5
7.9 9.5 11.4 6.3 6.2 7.6 8.5 6.9 6.2 5.0

* ..1 + <.1 0.1 <.l 0.2 0.2 .. 1 -.1

- <.1 0.1 * <.1 . .1o

0.7 0.6 0.4 0.6 0.5 0.4 0.6 1.3 0.5 0.5

7.4 7.4 9.0 4.7 7.6 6.5 4.0 4.9 5.6 3.9
2.2 1.4 1.9 0.9 1.1 1.8 1.9 2.1 2.2 1.1

11.5 21.7 20.0 14.7 9.1 11.6 12.6 15.2 13.3 11.7

0.5 1.5 2.2 2.3 1.9 0.2 0.3 0.4 0.2 0.2
+ 0.5 0.2 0.3 0.2 .l a.l 0.2 0.4 <.0

- 0.1 0.5 2.2 0.9
÷ + + ÷ + ÷ + +

0.1 +

..1 0 .l o.1 + + .. 1 0.1 +

39.7 34.4 33.0 33.9 27.9 22.7 21.1 16.9 17.9 21.2

0.1 0 + 0.1 0.1 0.5 0.3 0.3 0.3
- -- -. 0.2

3.3 2.9 3.5 4.0 5.4 6.7 8.0 9.0 4.5 7.0
<- <.1 - - .1 -

- 4.1 0.3 .. 1 1.7 3.8 2.2 0.4 6.3 0.3

..1 0.1 0.2 0.3 0.3 0.4 0.8 1.1 0.5 1.1

- . - - < .l

.- - - 0 1 0.2 0.2 + 0.1
0.1 0.1 0.6 + 0 .l 0.5 + -

+ - 0.2 0.4 0.3 .. 1 0.4 -.1
+ - + 0.6 1.3 2.7 0.9 1.6 0.9

10.0 9.9 6.9 6.8 8.3 9.2 8.3 6.2 7.4 10.0
+0 - 0 -.I o.1 0.1 <.1

1.5 0.4 0.7 0.8 1.8 1.2 1.0 1.0 1.4 1.3



Horizontal Band Transects - yearly Algal Mean Coverfper 1 m squared) - Fields Cove Station PC 2 at *0.9m

Species Year 1976 1977 1979 1979 1999 1961 1692 1903 1994 1995 1986 1997 1998 1999 1990 1991 1992 1993 1994 1995 1996 1997 1999
q J

aS~tat~onISUrVS~s 1 2 1W "W flo Mo Ms flo & 1 0 1W 1

% Coverage

Analipus japonicue
Calliarthron/Bosieilla app-,complex
callithamnion pikeanum

Chondraoanthus canaliculatue
Chondracanthus harveyanua/apinGoeu
Cladophora app.
Colpomania app.
Corallina officinalle
Corallina vancouveriensis
Cryptopleura violacea
cryptosiphonia woodji
Endooladia muricata
Fucaceae unid.
Fuous gardnerl
Oastroolonius eubarticulatum
oslidium coulteri

Gelidium pusillum
Grateloupia doryphora
Halymenia/Schisymenia app.-complex
lesperophycs californicus
Mastocarpue jardinii
Mastocarpue papillatus
Mazzuacla affinie
lazZaella flaccida
Mazzaella heterocarpa
M.azzaella leptorhynchos
Tazzaella lilacina (prev. Irid. cord.)
Hon-coralline cruet
Pelvetia compressa
Phylloapadix epp.
Porphyra app.
Prionitis app.
Rhodophyta (juv. blades)
sarcodiothsca gaudichaudii
spongoforpha/Acroelphonia-complSx
Ulva/Enteromorpha app.
coralline crust
filamentous red algae-complex
juv. articulated corallins algae

'.- - abasured but in low abundance
-. only recorded as present

' .1 c.1
'.1 <.1
<.1 -

9.5 <.1

1.3 2.6
0.2 0.4
0.2 0.2

35.5 41.9

0.4 0.5
c.1 ,

1.4 0.3
0.3 0.5

12.1 9.9
.. I -
1.9 0.8
0.1 <.1
c.l <.1

14.1 14.1
9.2 6.1

0.7 0.7
0.2 0.2

,..I

1.6 2.4

0.2

* 0.2 - .1

* c.1 + ,

<.1 0.3 .. 1 C.1

1.5 0.6 1.3 0.4

+ +* c.2 t +

46.6 45.7 44.9 44.0

+ 1.4 1.6 1.2

0.8 2.0 0.9 0.6

0.1 C.1 K.1 C.1

0.2 0.3 0.2
* c.1

9.4 9.4 10.8 5.1

* 0.3 ..1 0.3

+ .1 C.1 +

4.2 3.4 5.0 7.3

0.5 0.6 0.9 1.3
<.1 0.1 0.3 0.2

0.7 0.3 0.3 0.2

<.1 0.5 0.2 0.1

0.9 0.7 0.7 0.6

- €.l c.l c.l

S * 0.2 * <.I <.I .1.2

+ + * * + c. *
-- - 0.3

+ 0.3 c.1 0.1 ..1 0.2 0.1 0.2 0.3 -1

0.4 0.3 0.2 0.1 0.1 0.1 * 0.1 c.1 +
- 0.2 + - -

+ + + c..1 -.1 + c.. I .l ,

39.4 37.3 37.8 47.0 46.6 46.2 40.6 43.4 41.9 38.3
- - + - * - t -

1.2 0.6 0.7 0.9 0.4 0.9 0.7 0.6 1.5 0.2

..1 0.1 -.1 0.4 0.3 0.3 0.3 0.2 0.2 ..1
* + + c.l * €.1 c•.l c,1 0.1 *
+ - 1 -1 0 .1 -

- -1 0.5 0.6 0.4 0.2 0.3 0.5 0.7

6.9 7.7 6.5 6.9 9.7 11.8 14.7 12.3 11.4 9.2
+ + * <.I + <.1 C.1 -.1 +

0.3 0.2 0.0 0.4 0.4 0.9 1.5 2.0 0.4 0.1
+ -.1 -.1 0.2 0.2 0.2 0.2 0.2 <.I c,1
* + * c.l ,c. ci. c.1 * <.1 +

+ + -2

10.4 10.4 10.0 12.6 11.3 12.7 14.3 15.3 15.5 14.0
1.7 1.0 0.9 1.5 1.6 1.6 2.2 2.6 3.7 4.3

+ 0.9 0.7 0.1 0.3 0.4 0.4 c.l 0.2 O.S
0.1 c.l <.1 <.1 0.2 :.1 c.1 4.1 - 1.l

- + - - + + + 4'

0.4 0.5 0.3 0.2 0.5 0.3 0.3 0.3 0.3 0.3
+ - - - c +

+ + <.1 + + <c. I c. + c.l



Horizontal Band Transacts - yearly Algal Mean Cover (per 1 m squared) - Pields Cove Station PC 2 at +0.3m

Species
8 OtatiOonflur

Year 1976 1977 1978 1979 1980 1981 1982 1983 1984 1965 1988 1887 1908 1989 1990 1991 1992 1991 1994 1995 1996 1997 1998
veys 1 2 nZ Do 905 no no no 1 2 2 1 noe 1 4 4 4 4 4 4 4 4 4

Station/Sur

% Coverage

AnalipuB japoni-us
Calliarthron/Dcsaiella app.-Complex
Callithamnion pikeanum
Callithamnion spp./Pleonosporium Opp.
Callophyllis firma
Callophyllis app.
Chondracanthus canaliculatus
Chondacanthus corymbiferus (prey. Gig.
Chrysophyta unid.
Cladophora app.
Corallina officinalis
Corallina vancouveriensae
Cryptopleura ruprechtiana
Cryptopleura violacea
Cryptosiphonia woodii
Dictyoneurum californicum
Rgragia menieoeii
Endocladia muricata
Rrytkorophyllum delesoerioides
Gastroclonium eubarticulatum
Gelidium coulteri
Gelidium pusillum
Gelidium robustum
Halicystis ovalis (.{erbeaia marina)
Halymenia/Schizymenia app.-complex
Hl"ymeena app.
Laminaria setchellii
Laminariales
'Mastocarpus jardinii
Mastocarpus papillatus
Mazzaella affinis

Mazzaella flaccida
Mazzaella heterocarpa
Mazzaella leptorhynchos
Mazzaella lilacina (prev. Irld. cord.)
Melobesla madiocria
Miorocladia borealis
Microcladia coulteri
Nereocysrtis luetkeana
Non-coralline crust
Ommundea app.
Pelvetia compresea
Phyllospadix Opp.
Plooamium violaceum
Porphryra app.
Prionitis app.
lkhodymenia app.
Sarcodiotheoa gaudichaudii
Smithora naladum
Spongomorpha/Acrosiphonia-complex
Ulva/Enteromorpha app.
corallina crust
filamentous red algae-complex
juv. articulated corallino algae

<.1 - measured but in low abundance
+ only recorded as present

3.9 3.3

<.1 0.2

4.2 2.4

o.i 0

0.3 0.7

12.5 16.7
- 0.1

6.9 4.3

0.2 1.3

10.9 7.4

- .1

5.9 6.4

11.5 6.0

+ 0.2

- .1

1.9 0.7

6.4 5.6
1.0 1.0

19.1 10.5
1.0 3.1
<.1 '.1

0.1 0.9

0.6 0.1

20.1 24.3
0.1 -

1.0 1.0
0.1

0.1 0.5

1.0 1.6

0.1 4

5.2 7.7

<.1 0.2

4.5 2.5 3.6 2.6
* <.l o.1

0.2 o.1 0.1

5.2 2.6 3.1 4.7
0.1 <.I

- - .i 0.1

0.1 c.1 0.1

14.9 6.3 8.4 7.5
0.1 * *
3.6 4.3 4.0 3.8
0.7 0.5 0.5 0.4

4.0 5.1 0.1 -

10.0 11.0 8.4 12.2

4.7 3.5 4.8 4.2
13.2 19.8 9.3 13.5
0.3 , 0.1 0.1

- <.1 '÷ *<

0.9 1.0 0.5 0.8
11.7 6.4 4.2 6.9
1.9 1.6 0.9 2.2

23.4 19.0 13.5 21.0
1.9 1.4 1.4 0.4
0.5 0.4 0.2 -.1
1.2 0.7 0.3 1.1

0.1

22.3 14.6 29.1 18.1

o.l 0.2 0.1 +

2.2 3.4 3.1 2.8

1.1 0.3 0.2 0.9
1.7 1.1 1.6 1.7

- .1 0.1

* 0.5 + 0.4
+- + +.

8.6 8.0 11.5 .8.9
0.3 -. 1 0

0.2 0.7 0.9

-. 1 + + . + * - <.1 - -

4.7 4.4 6.5 5.3 9.3 7.8 5.8 6.4 8.0 6.9
- <.1 *+ 0 * +

+ + 0 0.1 + 0.1 +

+ 0 + o.1 o.l +
0.9 1.5 2.3 2.5 1.5 3.5 5.7 4.0 4.3 4.0

- .1 - 0.1 + . -.1 -.1 . 0.1
+,'- + - 0.3 0.1 .. 1

o c.1 . .. 1 0 0 0 o.1 +.1

+ * 0.1 -. 1 + 0.1 0.1 * 0.1

9.2 9.5 6.4 8.6 10.1 9.3 9.6 12.0 11.2 12.4

-- -1 + - 0.1 0.1 - +

1.7 3.4 3.0 7.8 3.2 3.0 4.9 5.0 3.2 1.7
.. 1 0.7 0.5 0.4 0.3 -.1 .. 1 0.3 -.1 <.1

- - - - - - - - <.1 -
- - 0.6 0.4 4.0 10.5 6.6 8.1 9.9 6.1

7.0 10.4 10.1 11.3 10.9 10.3 9.3 9.1 9.3 6.6

3.6 3.9 4.4 7.1 8.6 4.5 7.8 7.3 6.1 4.3
7.8 10.7 10.3 8.7 6.9 10.2 13.6 9.9 10.3 10.6

<.1 + 0.6 0.2 0.2 + -.1 0.1 0.3 -. 1

o.1 .. 1 0.1 <.I - 0.1 0

+ -.1 0.1 , 0.1
-+ <.1 +

0.5 0.7 0.9 0.9 0.8 0.7 0.6 0.9 0.5 0.4

2.6 7.7 7.6 5.0 4.5 4.2 3.7 4.4 4.6 4.1

0.6 1.3 1.1 1.0 0.8 1.3 0.9 0.8 0.9 0.7
6.5 11.5 14.5 10.3 4.9 5.6 7.3 9.5 7.9 5.3

0.2 1.2 1.5 0.8 0.5 0.4 0.3 0.9 0.4 0.3

0 <.1 0.1 <.1 0.2 <.1 -.1 -.1 0.1 <.1
.. 1 -.1 0.1 0.2 .. 1 0.6 0.4 0.1 0.4

+ -- 0 .I 0,i 0 o.l *

-<.1 -.1 0.1 -.1 o-1 0.1 0.5 .. 1

0.1 <.1 0.2 .1 0.1 - + 0.1 ..1

+ - 0.3

32.6 26.7 26.5 24.7 21.6 22.: 21.0 16.3 21.3 19.8
+ <.1 o.1 0.1 <.1 0.1 0.2 0.2 <.1 <.1

- 0.4 -

3.9 3.3 2.8 4.3 6.6 7.0 8.3 9.3 6.4 6.9
-- + 4.1 < .1

0.2 0.2 :.1 1.2 1.4 1.5 0.4 2.5 0.1

1.0 1.2 1.3 1.6 1.5 1.7 1.9 2.2 1.5 2.8

+ 0.o.1 + 0.1 0.1 0.1 0.1 *I 0.1 01

0.4 0.2 0.7 .1 + .1 -.1
-.1 - .1 < + .1 0.2 0.6 0.7 <.1
+ - <.1 + 0.1 o.1 .. 1 0.5 0.6

9.0 8.3 6.9 7.6 ,10.2 10.1 . 7.6 6.7 7.6 7.4
+ o.1 * 0.1 0.1 0.2 0.2 + +

0.3 1.0 0.5 1.5 1.3 1.2 0.9 1.2 1.9 1.8



Horizontal Band Transects - Yearly Algal Mean Coverfper 1 m squared) - Fields Cove Station PC 3 at +0.9m

Species Year 1976 1977 1978 1979 1990 1991 1982 1993 1904 1905 1986 1987 1990 1909 1990 1991 1992 1993 1994' 1995 1996 1997 1999
#Station/Surveys 1 3 6 6 6 6 6 6 6 6 6 6 4 4 4 4 4 4 4 4 4 4 4

% Coverage

Ahnfeltiopeleleptophylla
Analipus japonicum
Calliarthron/Bosaiella app.-cosplec
Callithamnion pikeanum
Callithamnion spp./Pleonoeporium app.
Chondracanthus canaliculatue
Cladophora app.
Colpomenia app.
Corallina officinalis
Corallina vancauveriensis
Cryptopleura violacea
Cryptosiphonia woodli
Egregia menziesii
Endocladia muricata
Farlomia/Pikea app.-complex
Fucaceae unid.
Fucus gardneri
Gastroclonium subarticulatum
Gelidium coulteri
Gelidium pusillum
Gymnogongrus chiton
Halosaccion americanum
lalymenia/Schizymenia app.-complex

Hesperophycus californicus
Mastocarpus jardinii
Mastocarpus papillatus
mazzaella atfinis
Maszaella fleccida
14azzaella heterocarpa
.azzeella leptorbynchoe

Maasaella lilacina (prey. Irid. cord.)
Non-coralline cruet
Osmundea Opp.
Pelvetia compresas
Phyllospadix app.
Porphyra app.
Prionitis app.
Pterosiphonia dendroidea
Rhodophyta (juv. blades)
Sarcodiotheca gaudichaudii
Spongomorpha/Acrosiphonia-complex
Ulva/Bnteromorpha app.
coralline crust
filamentous red algae-complex
juv. articulated corallina algae

-.1 measured but In low abundance
+ only recorded as present

-÷ + + -÷

0.4 0.8 0.2 0.3 0.7 0.3 0.4 0.6 0.3 0.3 0.1 0.2 0.1 0.3 0.2 t.1 0.1 0.4 <.1 v.1 0.2 <.1 -. 1

+ v.1 + + v.1 * + v.1 + +- - - + + +
-. 1 - -- +

1.2 0.5 0.2 0.3 0.3 0.5 0.4 0.9 1.1 0.2 v.1 <.1 c.1 + C.1 0.1 0.2 4.1 0.2 <.1 <.1 0.2 <.1
0.2 .. 1 + 0.1 v.1 C.1 .1 <.1 0.21 0.3 v.1 0.3 0.4 0.2 0.2 C.1 0.3 <. 0.1 O .1 0.2 0.5 0.1

+-<.1 - v.1 -+

0.1 <.1 0.3 0.4 0.6 0.7 0.4 0.0 0.9 0.6 0.0 0.9 0.6 0.2 0.3 0.2 0.3 0.3 0.3 0.6 0.9 0.9 0.7
- - C.1 - - . <.1 - + - -+ - - + + +

1.5 0.9 0.7 0.6 0.1 0.2 0.1 0.2 0.2 0.4 0.2 0.4 0.3 0.2 t.1 0.1 0.2 0.2 0.3 0.2 0.3 0.3 0.1
- - - - - - - - - - - - - - - - 0.2

20.9 22.4 22.1 25.9 29.7 26.5 30.0 27.4 29.3 32.4 30.5 31.1 32.6 32.2 31.2 31.1 35.1 32.3 29.3 20.2 35.1 31.2 29.9
- - - -- - - - - - - - - .1 ÷

÷ +

< +.1 + v.1 v.1 v.1 , v.1 + + <.1 +

v.1 - + <.1 + + , <.1 .1 , v.1 - .1 + . + * ,.1 - v.1 -

5.3 2.3 3.5 4.5 2.9 3.7 4.3 4.7 5.9 4.6 2.9 1.3 1.5 1.9 1.6 1.6 1.9 1.6 2.0 2.0 1.2 1.3 2.0

2.0 3.3 0.9 0.6 0.9 1.5 1.1 1.7 2.5 0.7 0.S 0.3 0.3 0.3 0.5 0.3 0.6 0.9 0.7 1.2 0.8 1.3 0.5

- - .1 - - - - - - - - - ÷

- .1 - v.1 - ,- .1 v.1

0.4 0.4 0.0 0.4 0.4 0.4 0.4 0.3 <.1 <.1 + 0.1 v.1 .. 1 <.I -1 .. 1 0.1 0.3 0.2 0.2 .. 1 <.1
31.3 33.3 35.9 36.4 34.9 30.7 33.31 31.31.4 29.5 27.4 30.1 36.1 37.4 33.4 31.4 33.0

0.4 0.4 0.5 0.9 0.2 0.5 0.5 0.5 0.9 0.4 0.2 0.4 0.4 0.2 <.1 0.2 0. 0.2 0.2 0.2 0.3 0.5 0.6
16.5 13.0 10.7 12.2 12.1 12.5 10.9 6.4 6.7 6.1 4.9 4.9 2.9 2.5 4.5 5.1 4.2 3.4 6.0 6.0 4.2 4.1 2.5

0.3 0.2 0.1 0.5 0.4 0.4 0.2 0.3 0.2 0.3 0.1 0.2 0.2 0.3 <.1 0.6 0.3 0.6 0.4 0.6 0.4 0.2 0.4
.v.1 <.1 v.1 <.1 v.1 + v.1 .. 1 0.1 <.1 .-1 .. 1 -1 <.1 0.1 0.1 <.1 0.2 .. 1 <.1 .. 1 0.2

- - - - - - - - - - 0.7 - - -
24.0 16.3 17.9 17.6 22.3 23.7 20.6 23.5 10.0 20.5 22.1 21.4 20.6 21.7 2S.2 21.9 20.4 19.9 *23.7 22.4 20.0 23.2 20.7

6.1 3.1 2.1 1.2 0.5 0.5 1.2 0.4 <.1 0.3 0.4 0.9 0.9 0.7 0.9 1.8 2.4 2.1 3.5 2.7 2.0 1.3 1.5
. . .1 + - + 4

0.2 2.1 ;.1 0.2 0.2 0.1 v.1 v.1 0.2 0.4 0.1 0.1 02 0.2 0.2 .1 0.2 0.1 0.4 0.1 0.2 2 .1
0.2 0.2 0.2 0.2 0.2 0.3 0.2 0.1 .. 1 0.2 0.4 0.2 0. 0.3 0.1 0.2 0.2 0.2 v.1 v.1 v.1 v.1 v.1

+ ,.
+ - 1 -+

+ - ÷

+ v.1 v.1 v.1 - C.1 + -. 1 C.1 v.1 0.1 .. 1 0.2 <.1 <.1 <.1

2.9 2.6 3.1 2.9 3.2 2.9 3.0 4.1 1.9 1.9 2.6 2.6 2.0 2.3 1.9 1.6 1.6 1.8 2.2 2.2 1.5 1.3 1.2

v.1 + - <.1 + +
+.1 ..1 v.1 + + v.1 <. 1 0.1 + I. C.1 i+.1 + 0.2 <.1 v.1 + <.1 v.1 +



Horizontal Band Transaects - Yearly Algal Mean Cover(per I m squared) - Fields Cove Station FC 3 at o0.3m

species Year 1976 1977 1979 1979 1990 1991 1992 1993 1994 1995 1996 1997 1999 1999 1990 1991 1992 1993 1994 1995 1996 1997 1999

A Station1suv 1 5 6 6 6 6 6 6 6 6 6 4 4 4 4 4 4 4 4 4 4 4

% Coverage

Analipus japonicus
Bryopeis app.
Calliarthron/Bossiella app.-complex
Callithamnion pikeanum
Callithamnion app./Pleonoaporium app.
Callophyllis app.
Chondracanthus canaliculatus
Chondracanthus corymbLferus (prev. Gig.
Chrysophyta unid.
Cladophora app.
Codium setchellii (prostrate)
Colpomenia app.
Corallina officinalli
Corallina vancouveriensis
Cryptopleura rupreohtiana
Cryptopleura violacea
Cryptosiphonia woodli
Cystoseira osmundacea
Egregia menziesii
Endooladia muricata
Rrythrophyllum delessericides
Fucus gardneri
Gastrocloniuc subarticulatuc
Gelidium coulteri
Gelidium pusillus
Grateloupla doryphora
Halosaccion americanum
Halymenia/Schizymenia app.-complex
Hymenena app.
Laminariales
Mastocarpua jardinli
Maetocarpus papillatue
Mazzaella affinis
Mazzaella flaccida
Mazzaella heterocarpa
Mazzaella leptorhynchos
Mazzaella lilacina (prey. Irid. cord.)
Mazzaella linearis
Iazzaella rosea
Melobesia mediocria
Microcladia borealis
Microcladia coulteri
Non-coralline crust
Oamundea epp.
Pelvetia compreosa
Phyllospadix app.
Plocamium cartilagineum
Plocamium violaceu,
Porphyra app.
Prionitia app.
pteroelphonia dendroidea
Rhodophyta (Juv. blades)
Shodymania app.
Roeenvingea floridana
sarcodiotheca gaudiohaudit
Scytosiphon app.
Smithora naiaduc
Spongomorpha/Acrosiphonia-complex

- - .1 -+ 0.1

3.7 3.6 4.7 3.9 3.9 4.7 4.4 4.0 3.6 4.6 3.6 3.6 2.9 4.0 3.1 4.6 5.3 6.1 5.0 4.6 4.1 5.3 5.2

0.7 0.6 o.1 o.1 o.1 + o.1 <.1 <.l + + -I + + <.1 g .1 .1 .1 0.1 0.1 <.1

-I- . * <.1 * + + , * + + .+- <1 + *
S 0 c.1 + - + +

2.4 3.7 3.0 4.4 2.6 4.5 6.1 6.0 7.0 5.2 3.0 1.4 0.9 0.6 0.9 1.4 2.7 1.9 4.0 5.4 5.6 7.6 7.9
- .1 - - - . + <i + 0 .1 - -- 0.1 -.- <.1 + +

-. +.1 - -.1 - .1 + <.1 o.1 + + -. 1 - c.1 C.1 + 0.2 <.1 0.4 -. 1 0.1
+ + *+ + o.1 + + + + + 0 + 0 + + + + <.1

-<°.01 --

- - -I -- - - + 0 - -

1.0 0.1 0.2 <.1 0.3 <.1 -. 1 -. 1 -. 1 + + + + - + .l + - 1 . 0.3 0.1

3.5 2.6 3.1 3.0 4.1 4.2 2.6 3.6 1.9 2.0 2.6 2.4 3.1 1.9 2.5 1.5 1.7 1.3 1.6 2.4 2.0 2.1 3.5
- - 0.1 - + + <.1 <.1 <.I + + o.1 - - - - - . - - . - -

2.4 3.8 4.4 4.4 5.9 5.5 5.8 6.6 4.9 2.8 3.4 4.6 3.0 2.9 2.7 2.1 4.9 1.7 1.2 3.3 2.6 1.9 1.6
0.5 0.2 0.1 c.1 0.1 0.2 0.2 0.3 0.6 0.4 0.3 0.3 0.2 0.2 0.1 0.3 0.5 0.6 0.3 0.2 0.3 c.1 0.2

--- - - - - . - - - 1.2 3.1 9.7 7.4 3.2 2.0 3.5

1.7 1.7 1.4 1.9 1.5 1.9 1.5 1.2 1.3 1.5 2.0 2.9 3.1 1.9 2.0 2.2 2.0 1.5 1.6 1.0 1.1 0.9 1.9

11.4 13.0 16.0 13.9 17.5 12.9 10.0 19.4 12.9 9.4 11.9 19.3 15.4 6.5 12.3 14.3 22.5 21.6 *15.3 19.9 i1.4 17.2 16.9
6.7 9.9 7.1 6.1 5.9 7.0 6.2 5.7 9.0 7.4 6.7 4.7 6.2 9.4 8.4 9.1 3.9 3.5 7.7 5.3 6.6 6.9 5.2

-. 1 0.3 <.1 0.3 0.2 0.5 0.5 0.4 0.4 <.1 0.2 0.1 0.3 c.1 0.3 .. 1 0.1 0.3 0.2 0.2 0.1 0.6 0.2
- .1l - - o .1 o=.1 ol-.1- - - <.1 - - .1

<.1 + c. -

- .1 0.2 -0.1 <.1 + 0.1 <.1 c.1 0.1 -. 1 - .1 * 0.1 0.1 - .1 <.1 o.l o.l c.1
-- - - <.1 - .1 -- - - - - -

6.3 6.a 5.1 4.9 5.0 5.0 5.5 3.7 4.2 2.9 3.4 3.6 4.1 2.5 3.2 4.2 3.2 2.2 3.5 3.5 4.6 4.7 3.2

4.4 5.7 2.9 5.5 3.6 4.6 4.3 5.2 5.9 5.6 5.2 5.6 5.6 9.9 6.9 7.0 5.5 5.2 3.9 3.0 3.8 4.3 4.2

0.7 0.6 0.5 0.8 0.5 0.9 0.9 0. 0.9 0.9 0.9 0.9 0.6 0.9 9.6 1.0 0.6 0.7 0.9 0.9 1.0 0.6 0.9

39.9 32.8 32.6 39.7 35.6 38.3 39.1 29.6 31.5 29.6 30.4 31.7 32.6 28.6 30.4 30.6 27.3 19.4 21.9 23.9 30.2 27.4 29.2
0.9 1.6 1.1 1.8 2.3 1.9 1.2 1.1 1.7 1.5 1.3 1.6 1.2 2.2 2.6 2.5 1.0 1.2 0.6 0.7 1.3 1.3 0.9

0.3 0.2 0.2 0.2 0.2 0.2 0.3 o1 0.6 0.6 0.3 0.4 0.5 0.4 o.1 0.2 0.3 0.2 0.3 0.3 0.2 0.3 0.7
-c.1 0.1 0.4 -.1 0.1 .1 0.1 0.1 0.1 0.1 0.5 * 0.4 - 0.4 -. 1 0.2

+ + * * o.1 + + + + c - + +

c.1 o.l o.l o.1 o.1 o.1 o .1 - - '.1 - - - - - 0.2 -
0.2 0.5 0.3 0.1 c.1 0.1 <.1 0.2 0.2 0.1 0.1 o.1 - c.1 + o.l <.1 o.1 c.1 <.1 0.1 c.l 0.2

24.4 19.4 22.2 21.5 25.7 26.3 26.3 27.7 26.2 30.6 30.0 30.0 28.7 32.5 33.0 31.6 29.6 25.1 26.3 20.6 17.7 22.9 24.9
0.1 0.2 0.1 0.2 0.2 0.1 0.1 -1 <.1 o.1 o.1 <.1 c.1 c.1 0.1 + 0.1 0.1 0 + -1 0.1 -1

2.6 4.4 6.7 6.0 5.6 4.9 4.0 5.2 4.2 4.2 3.5 3.0 3.6 3.7 3.6 4.9 5.1 6.5 9.0 8.9 9.5 0.3 5.9

+ +- - - + -÷ - . - - - .1 -

- 0.2 0 + -1. 0.2 -.1 c.1 0.6 c.1 0.2 c.1 0.4 -1 0.1 o.1 1.1 0.8 0.5 0.1 1.5 0.3
0.9 1.6 2.9 1.9 1.7 2.0 1.4 3.3 3.0 1.9 1.6 2.0 1.3 1.1 0.7 1.1 1.4 0.8 1.0 1.2 1.3 0.6 1.6

<.1 -o.l o.l o.1 .. 1 <.1 0.3 0.6 0.5 0.2 c.1 -.1 -.1 + + + + - - - + -
-- + -+ + - - . - . - - . - - -

c.1 o.1 0.2 o.l c.l o.1 o.1 -.1 <.1 -o.1 0.1 -1 + + - -. 1 o.l o.1 o.l 0.1 <.1

+.1 + 0.5 0.3 0.4 0.2 <.1 -.1 0.2 0.2 0.4 o.1 0.4 0.3 0.4 1.1 + 0.7 <.1 1.8 1.0 o.1
- + c.1 .1 - + + C.1 * + .1 c.1 + - + 0.2 0.2 1.8 0.2 *



Horlzontal Band Transects - Yearly Algal Moan Cover(per 1 m squared) - Fields Cove Station FC 3 at -0.3m (continued)

ApecieYe
0 Station/surveys

1976 1977 1979 1979 1990 1981 1982 1983 1994 1985. 1996 1987 1998 1999 1990 1991 1992 1993 1994 1995 1996 1997 1998

1 5 6 6 6 6 6 6 6 6 6 6 4 4 4 4 4 4 4 4 4 4 4

% Coverage

Ulva/Bnterororpha Opp.

coralline cruet
filamentous red algae-complex

juv. articulated coralline algae

<.I . measured but in low abundance
. only recorded as present

+ , , - , a <.1 + 9.1 .. 1 .- ÷<.l 0.3 0.4 0.2 0.2 0.9 0.9

9.3 5.0 6.3 6.1 0.0 9.5 7.1 7.9 7.2 9.3 9.9 6.5 5.9 6.7 4.7 5.1 4.9 7.7 7.4 6.9 5.6 5.2 6.6

0.6 -. 1 + C.1 - <.l .. 1 0.1 0.2 .. 1 .. 1 0.1 + C.1 - - - . <.1 0.6 0.4 0.4
- 1.4 0.4 0.5 1.1 0.5 0.3 0.3 0.2 0.6 0.2 0.5 a.1 0.6 0.5 0.5 0.6 o.9 1.O 0.9 0.5 1.4 1.1



Horizontal Band Transects - Yearly Algal Mean Cover(per 1 m squared) - North Diablo Cove Station NDC 2 at +0.9m

Species Year 1976 1977 1978 1979 1980 1991 1982 1983 1994 1985 1986 1987 1998 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
1 4 a a a a a a a a a S A A A A A A A t 0 o

a on Urv 1 4 6 6 6 6 6 6 6 6 6 6 4 4 4 4 4 4 4 3 2 2 2

% Coverage

Analipus japonicus
Calliarthron/Bossiella app.-complex
Callithamnion pikeanum
Callithamnlon spp./Pleonosporium app.
Chondraoanthus oanaliculatis
Chrysophyta unid.
Cladophora app.
Codium setchellii (prostrate)
Corallina officinalis
Coralllna vancouverisnsei
cryptopleura violacea
cryptooiphonia woodit
Cumaglota andereonli
Endocladia maurloata
Fucus gardneri
Gastroclonlum subartlculatum
Oelidium coulteri
Galidlum pusillum
orateloupla doryphora
Halosaccion smericanum
Halymenia/Schlzymenla app.-complex
Hesperophycue calilornicue
Mastocarpue j ardinti
Nantocarpus papillatus
Mazzaella affinis
Mazzaella flaccida
Nazzaella heterocarpa
Wattaella leptorhynohos
Mazzaella lilacina (preo. Irid. cord.)
Microcladia coulteri
Non-voralline cruet
Osmundea app.
Pelvetia compressa
Phyllospadix app.
Porphyra app.
Prionitis app.
Bhodophyta (JuV. blades)
Spongovorpha/Acroeiphonia-complex
Ulva/Knteromorpha spp.
coralline cruet
filamentous red algae-complex
juv. articulated corallins algae

-. 1 . measured but in low abundance
.- only recorded as present

0.2 0.1 0.2 0.3 0.7 0.5 0.3 0.1 v.1 0.1 .1 C.1I C.1 .. 1 + v.I C.1 0.2 C.1 0.2

3.5 1.4 1.5 2.2 1.3 1.5 1.6 1.0 1.1 0.6 1 C + + 0.1 0.7 1.1 c.1 .. 1 0.2
- - 0.4 -

0.5 .. 1 -. 1 0.3 v.1 0.1 0.1 <.I 0.2 0.2 c.l v.1 v +. v.1 .1 * + +
v.1 + .1 0.1 0.1 0.2 0.2 0.2 0.4 0.2 v.1 -..-. .
0.2 -. 1 .. 1 .. 1 + .1 -- - - - - - - -
1.0 2.6 3.1 3.9 4.8 4.8 3.5 2.6 1.7 1.5 0.8 0.3 <.1 v.1 <.1 <.1 1.0 0.5 0.4 0.1 0.2 0.2 0.3
<.1 0.1 C.1 0.2 0.2 0.4 0.2 0.2 0.1 .. 1 <.1 v.1 + + * + 1- - -
v.1 v.1 v.1 0.1 0.3 0.2 C.1 v.1 v.1 v.1 --- - .1-

22.4 23.4 23.4 26.6 24.3 27.2 31.2 13.4 20.2 25.4 17.6 22.0 14.9 10.3 10.9 11.9 16.1 15.9 17.9 18.6 18.6 15.2 18.9

7.9 7.5 4.8 4.2 6.6 6.2 5.2 1.6 0.9 2.5 0.9 + - - - <.1 - - - . -

+ + C ..1 + .1 <.1 + v.1 .1 +
2.1 3.2 2.5 2.6 2.4 3.5 3.1 2 1 2.7 2.7 0.4 <.1 + %.1 .. 1 1.0 2.0 1.9 1.9 3.1 2.5 2.2 1.6
1.2 0.9 0.8 0.8 0.8 1.0 1.1 0.9 1.9 1.0 0.1 v.1 + a a 0.2 1.0 3.3 2.8 0.6 0.3 0.3 0.4

+ - . - - .1 ,

<. ÷ + +

- - . - - . - - . - v.1 . - - . - . . - . -

0.4 0.3 0.2 0.4 0.3 0.2 0.1 .. 1 0.1 C.1 - - + - -+

26.4 28.1 35.7 33.4 32.5 26.4 25.8 21.0 18.8 10.3 7.9 6.1 1.5 0.8 1.3 2.2 4.2 7.1 4.5 5.6 6.5 8.2 2.2
2.0 3.2 3.1 3.5 2.3 2.6 3.7 2.0 2.9 1.5 0.2 a + + - .. 1 0.6 2.6 3.0 1.4 0.6 0.6 0.6
8.3 7.4 7.1 9.7 6.9 6.9 6.8 2.9 2.7 2.1 .. 1 1.1
0.1 0.1 0.2 0.3 0.4 0.4 0.2 0.1 v.1 0.2 v.1 + . .

0.2 0.3 0.2 0.3 0.2 0.2 0.2 v.1 v.1 <.1 v.1 <.1 + v v.1 0.4 0.1 0.1 v.1 0.2 .- 1 -. 1
-<. --

13.1 15.2 13.5 15.0 19.5 19.8 16.6 12.9 13.1 14.5 10.9 15.1 9.6 4.2 2.9 2.7 4.3 5.5 7.0 7.8 11.6 10.3 7.3

4.2 3.8 4.0 4.7 5.5 6.3 7.9 7.2 7.0 6.3 4.2 2.8 1.5 0.6 0.4 0.2 0.4 -. 1
<.I - a .1 a 0.1 0.2 .. 1 <. I - - . - - - - -.-

3.7 2.8 1.1 0.0 0.9 o0. 0.4 1.5 6.5 1.0 0.2 .. 1 - <.1 0.2 v.1 2.3 0.7 <.1 <.1 3.0

I11 v.1 v.1 0.1 v.1 v.1 v.1 a v.1 a v.1 a -÷ - v.1 +.1 .1 .. 1 0.2

+÷+ + +- + + v.1 a v.1 v.1 v•.1 v.0 a + * *. - ,

0.2 - 1. .1 a + v.1 4.1 v.1 0.2 v.1 + - + 2.4 1.1 + - 2.0 +
1.7 3.0 3.3 2.9 3.9 4.2 3.3 4.2 2.8 3.5 2.3 0.8 0.6 0.4 0.7 0.6 1.2 0.9 1.6 2.3 1.2 1.2 1.9
0.3 .. 1 v.1 v.1 + <.1 + - - - . - - - 0.5 0.4 0.2 0.1 + -

v.+ 1 0.1 0.5 0.1 v.1 <.1 v.1 0.1 0.1 v.1 <.1 v.1 2.1 .. 1 <.1 0.3 0.2 0.2 0.1 0.3 0.1



Horizontal Band Transects -. Yearly Algal Mean Cover(per 1 m squared) - North Diablo Cove Station NBC 2 at .. 3m

Species Year 1976 1977 1970 1979 1900 1901 1902 1993 1904 1905 1906 1967 1989 1999 1990 1991 1992 1993 1994 1995 1996 1997 1999
1 6 6 6 6 6 5 6 6 6 5 6 no 1 4 4 4 4 4 3 2 2 2

a on urv 0

% Coverage

Analipus Japonicus
Ant Ithaznion/Platythamnion app. -eomplex
Bangie vermicularis
Bryopeis app.
Calliarthron/Boeafella app.-complex
Callithamnion pikeanum
Callit1•ameion app./Plsonosporium app.
Callophyllis flabellulata
Callophyllis app.
Chondracanthus canal iculatus
Chondracanthue corymbiearus (prey. Gig.
Chondracanthus harvayanue/epinosus
Chrysophyta unid.
Cladophora app.

*Codium setchelliL (prostrate)
Colpomania app.
Colpomenia/Leathesla/Soranthera app.
Corallina officinalis
Corallina vancouverienais
cryptoplaura ruprechtiana
cryptopleura violacea
Cryptoelphonia woodii
Cystoseira onmundacea
Derbasia marina (filamentous)
Deomarsatia tabaccidee
Igregla aenziesl
Undarachne/Petalonia-compl ex
Endooladia muricata
Parlowia/Pikea app.-complex
Puous gardneri
ass troclonium suhartioulatum

Oelidium Coulteri
Gelidium pusillu
Gelidium robustum
Grateloupia doryphora
Halicystis ovalie (.Derbesia marinal
Halosaccion awericanum
Ha1ymenia/Schizymenia app. -complex
Haplogloia andersonhi
Laminaria setchallei
Laminarialea
Hacrocystis app.
Mas tocarpus j ardinii
Has tocarpue papillatus
mazzaell af finis
mazoaella californicus (prev. Shod. cal.
Mazzaella flaccida
Mazzaella heterocarpa
mazZaella leptorhynchoa
Maozaella lilacins (pray. Irid. cord.)
Mazzaella rosea
Melobes ia wediocris
Microcladia borealis
Microcladia coulteri
Neorbodomela larix
Non-coralline crust
opuntiella californica
Osmundea app.

.1 <.I 0.1 <.I .. I -.1 <.1 <.1

- - .1 , - + 4.1 <.1

0.0 0.5 1.1 1.0 1.4 0.9 1.7 1.4 0.0 1.4 1.0 0.4

<.1 < 4.1 <.1 + + .1 <.1 .+ + -

*.1 <.1 0.1 4.1 4.1 <.1 0.2 0.2 0.1 -.1 +

--< .1 <.1 - .1 - -

10.3 14.0 12.8 14.0 9.4 14.2 14.1 0.3 16.3 7.7 1.3 0.6

- <.1 0.4 0.2 4.1 <.1 0.2 <.1 0.4 0.3 + <.1

+ 0.1 4.1 e.1 4.1 - 4.1 c.1 .0.2 s.1 -. 1 -

- <.1 0.2 -.1 s.1 <.1 <.1 0.2 0.9 0.3 <.1
*.1 0.1 .1 . + g.1 4.1 4.1 <.1

- 4.. 4.1 C.1 <.1 -.1 0.1 0.2 0.2 0.2 +

1.3 1.4 1.2 1.9 1.6 1.0 0.9 .0.9 0.6 0.2 <.1 +
3.7 5.9 4.9 5.4 6.3 5.1, 5.0 5.7 7.1 5.4 3.4 2.5

* .1 * 4.1 4.1 4.1 - - -- -

0.8 1.4 2.2 1.4 1.4 1.7 1.4 1.6 1.9 1.2 0.0 2.0

0.3 0.2 0.2 0.2 0.3 0.2 .. 2 4.1 0.3 0.2 . -

- -- - - * s<.1 - - .

0.6 0.5 0.0 0.4 1.6 3.4 0.0 1.7 0.3 4.1

1.2 1.7 1.0 2.3 2.2 1.7 1.3 1.0 1.3 0.9 0.2 0.6

0.2 + * <.1 +.1 +.1 + + +

9.0 0.4 15.- 10.4 14.4 10.6 5.9 2.5 2.6 3.9 2.0 6.5

4.0 4.9 6.5 3.5 4.6 4.2 4.9 4.5 5.7 7.0 7.2 5.0
-.1 0.4 <.1 0.2 0.1 0.1 0.4 0.3 <.1 -. 1 4.1 4.1

1.5 -.1 <.1 0.1 <.1 1.5 0.1 0.2 0.7 0.2

0.2 .. 1 C + 4 .1 0.1 0.3 + - -

0.4 0.4 0.5 0.2 <.1 0.1 0.2 0.2 0.2 0.1 .. 1 0.2

- <.1 - + - c1 <.1 +

0.6 0.8 0.7 1.1 0.9 0.5 0.4 0.3 0.2 '.1 <.1 I
2.1 2.4 2.6 2.1 2.0 1.9 2.2 2.3 4.3 2.3 6.2 5.6
6.0 5.0 4.0 5.4 2.0 3.9 5.5 4.0 4.2 3.7 2.0 0.6

7.7 9.5 8.0 10.3 6.1 9.0 12.2 5.7 5.6 2.7 0.5 0.2

1.1 0.5 0.2 0.6 0.2 0.7 0.9 1.2 0.6 0.3 <.1 4.2
0.3 0.5 0.6 0.3 0.5 0.6 0.6 1.0 2.7 1.1 0.5 0.6

0.4 0.1 0.0 0.4 1.2 0.5 0.7 0.0 0.6 0.2 - .1

+ + + + <.1 0.1 + . + +

<.1 ..1 0.6 0.2 0.2 + 0.3 0.4 0.1 <.1 + +

13.7 12.9 9.7 9.7 13.6 13.9 12.8 19.1 27.7 10.2 29.5 36.5
+ - .1 - - -.- -1

0.2 0.2 0.3 C.1 0.1 0.3 <.1 0.2 0.2 0.2 0.1 0.1

-- - +

0.9 0.4 0.1 0.3 1.4 1.0 1.2 1.1 0.4 3.2

1.9 3.2 11.0 12.6 16.0 12.4 0.0 15.2 13.7 6.0

4.1 4.1 4 4.1 <.1 ÷ + 4.1 4.1

- .1 - 0.3 + 0.5 - 0.3
4.1 0.6 * 0.1 0.3 0.2 9.0 +

+ 4.1 4 + + + * +

+ + + + + +
- +

-< .1 <.1 + < .1+ + + .

3.5 2.1 0.4 0.4 0.6 0.2 0.1 0.2 0.2 3.1

3.6 2.5 1.7 2.4 2.0 0.7 1.2 1.7 1.0 ..1

- .141 - -

- - . - ÷ .

0.4 0.6 0.5 0.7 1.0 1.1 0.9 0.6 0.9 0.2

2.2 5.3 7.1 13.5 19.4 19.1 15.0 24.0 17.9 5.1

1.0 7.9 4.1 3.4 3.6 3.4 0.9 1.1 1.6 1.0
+ <.1 0.2 0.2 0.1 <.1 -.I + 4.1

+ - - <.1
0.1 <.1 0.9 -.1 1.4 0.7 0.1

0.1 0.4 0.7 1.1 1.0 0.3 0.2

0.2

+ 0.1 <.1 4.1 C-1 <.1 .

4.2 17.6 19.5 15.2 7.9 4.9 6.5 3.6 4.5 0.4

0.5 2.2 3.7 2.6 3.0 5.1 3.0 3.2 3.6 0.9

+ C.1 0.1 0.1 0.4 + C.1 0.2 0.1

0.5 0.4 0.3 0.0 0.6 1.1 0.4 0.2 0.3 0.2
< .1 - <.1 - - -

+.1 + , 4.1 + 0.1

-* 4.1 + + . -

42.7 29.0 20.7 16.2 12.8 11.2 23.5 15.9 15.5 21.3

0.3 0.2 0.6 0.7 0.6 0.2 0.3 0.5 0.2 +



Horizontal Band Transects - Yearly Algal Mean Cover (per I m squared) - North Diablo Cove Station NDC 2 at, +0.3m (Continued)

Species
5 Statton/Su,

Year 1976 1977 1979 1979 19S0 1991 1992 1993 1994 1995 1999 1997 1968 1999 1990 1991 1992 1993 1994 1995 1996 1997 1999

4 Station/SuV-6 4 6 6 6 6 6 5 6 6 6 q 9 M 1 4 4 4 4 4 3 2 2 2

% coverage

Palvetia eomprtsea
Phaeophyta (juv.)
Phyllospadix app.
Plocamium violaceum
Porphyra app.
Prionitia app.
Pterosiphonia dendroidea
Rhodophyta (Juv. blades)
Sarcodiothaca gaudishaudli
Scinata confuse
Seytosiphon app.
Smithora najadus
Soranthera ulvoldea
Spongomorpha/Acrosiphonia-complax
Ulva/Hnteromorpha app.
corallin crue t
filamentous red algae-complex
juv. articulated coralline algae

<.1 measured but in low abundance
+ - only recorded as present

- - - - -- <.1

13.1 11.3 23.1 22.3 27.7 24.8 11.4 11.6 14.7 15.9 11.4 13.5
<.1

1.3 4.0 0.9 1.5 1.9 2.6 2.4 11.4 4.3 2.5 0.3 +
0.8 1.0 2.3 1.3 1.2 0.9 0.9 1.9 0.9 0.8 0.7 0.5
-.1 0.1 <.1 <.1 .. 1 0.2 .. 1 0.2 0.6 0.2 -.1 0.2

- - - c.1 - - - -

<.1 <.1 0.3 c.1 c.1 , + . .1 0.1 ..1 + +

.. 1 2.7 7.0 4.9 5.5 2.4 0.3 0.3 1.0 + 0.2

0.6 0.6 0.2 0.5 0.6 + + <.1 -.1 + + +
9.3 10.4 1.9 9.0 2.1 2.6 7.1 1.3 3.6 0.9 ..1

2.3 5.3 2.9 2.8 4.1 4.3 4.5 10.6 4.6 5.2 5.2 2.9
2.6 0.7 1.5 2.9 4.0 2.7 2.1 1.2 2.1 3.5 0.2 0.2

'.1 0.2 0.1 0.5 0.3 0.6 1.2 0.2 0.4 0.9 0.7

5.6 6.2 6.5 9.3 10.5 6.2 9.1 13.3 13.4 15.2

- 6.1 0.6 0.2 -.1 <.1 + <.1

1.7 1.4 9.6 2.3 3.3 3.3 1.1 3.4 2.6 3.2
+ + 0.2 0.5 0.8 1.0 2.7 1.5 -.1 5.2

* c.1 0.5 0.5 0.6 0.4 0.2 0.6 0.5 +

+ + + * ,1 * +

- .1 -+ -

3.7 3.9 4.0 3.5 1.9 2.8 0.7 11.4 0.7

3.2 2.1 1.1 2.3 2.7 4.9 7.0 .3.8 5.0 8.8
..1 3.9 11.7 14.3 11.8 10.5 12.3 18.5 15.0 9.1
0.1 0.3 0.1 0.4 0.2 0.3 0.3 0.4 0.2 1.7



Horizontal Band Transects - Yearly Algal Mean Cover(per 1 m squared) - North Diablo Cove Station NDC 3 at .0.9m

species Year 1976 1977 1978 1979 1990 1991 1982 1983 1984 1995 1986 1987 1989 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

. -- i .. -- I . . . no 4 1

% Coverage

Analipus japonicus
Calliarthron/Bostiella app.-complex
Callithamnion pikeanum
Callithamnion spp./Pleonseporium app.
Chcndracanthua canalioulatus
Chondracanthus corymbiferus (prey. gig.
Chrysophyta unild.
Cladophora app.
Codium fragile
Codlum setchellit (prostrate)
Colpomenia app.
Corallina officinalis
Corallina vancoouveriensis
Cryptopleura violacea
Cryptosiphonia woodli
Cumagloia andersonli
Derbesia marina (filamentous)
Egregia menzlesiL
Endooladia murlcata
Pumus gardneri
Gastroclonium aubarticulatum
Gelidium coulteri
Geldidum pusillum
Gelidium rohuatum
Gratelcupia doryphora
Haloeaccion americanum
Halymenia/Sokdsymenia app.-complex
Hesperophyous californicua
Laminariales
Macroaystia app.
Maetocearpun jardinit
Mastocarpus papillatus
Mazzaella affinis
Mazzaella flacoid&
Mazzaella haterocarpa
$6azzaella leptorhynchos
Mazzaella lilacina (prey. Irld. cord.)
Microcladia borealis
Microcladia coulteri
Neorhodomela larix
Non-coralline orust
Oamundea app.
Pelvetla compressa
Phaeostrophion irregulars
Phyllospadix app.
Plocamium cartilagineum
Plocamium violaceum
Porphyra app.
Prionitis app.
Pterosiphonla dendroidea
Rhodophyta (juv. blades)
Sarcodiotheca gaudiohaudii
Scinaia confuse
Scytosiphon app.
Spongcmorpha/Acroaiphonla-complex
Ulva/Enteromorpha app.
coralline crust
filamentous red algae-complex
juv. articulated coralline algae

-.1 measured but in low abundance
+ - only recorded as present

v . .1 . + -* v.1 * - -
0.3 0.2 0.3 0.3 0.4 0.4 0.5 0.3 0.3 0.8 0.4 0.2

0.2 0.7 0.2 <.1 '.1 v.1 . + - -

0.4 .. 1 0.2 0.1 C.1 0.2 v.1 '.1 v.1.*

5.1 5.2 5.2 7.6 7.1 7.6 7.5 7.7 8.2 5.8 1.4 <.1

- 0.2 -.1 - .1 v + .. 1 -.1
0.2 <.1 0.1 0.3 <.1 v.1 v-1 C.1 <-1 ..1 +

- .1 -

0.2 v.1 .. 1 -.1 <.1 v.1. I ,1 '.1 +

6.8 7.3 7.8 6.9 8.0 8.2 7.8 5.9 3.9 3.2 1.3 0.4
0.3 0.6 1.2 0.9 1.3 1.7 0.8 1.2 0.9 0.4 <.1 0.1

v.1 v.1 v.1 v.1 0.1 0.2 v.1 <.1 0.1 v.1 -.1 <.1

1.0 0.6 0.2 0.2 0.3 - - 1.4 <.1 - -

27.0 24.7 22.2 25.4 26.9 24.2 23.6 24.5 25.4 28.4 18.9 19.9

0.3 0.3 0.4 0.7 0.3 . -.1 9.4 0.1 0.2 ..1 -

v.1 0.2 0.3 0.3 0.2 0.9 1.5 1.5 1.2 1.6 0.3 0.6

3.7 2.8 3.6 2.9 2.3 3.2 2.8 2.9 2.6 1.7 1.7 1.3

2.0 1.9 0.7 0.7 0.5 0.7 0.7 0.7 0.7 0.4 0.2 0.2

0.1 * v.1 -

0.11

5.9 3.4 3.3 4.2 4.0 2.9 2.4 2.2 1.0 1.3 0.8 0.2

14.3 19.5 13.5 13.1 11.5 12.4 11.8 11.6 13.4 9.5 10.3 6.5
2.1 1.7 1.3 2.4 1.6 1.6 1.6 2.0 3.3 3.4 1.7 1.0

14.5 15.8 16.4 19.7 18.5 19.1 17.1 14.1 10.0 6.9 1.1 ..1

v.1 0.1 0.2 0.4 0.9 0.6 0.1 0.2 0.4 <.1 <.1 v.1
- - 1 v.1 v.1 .1 a <.1 0.2 0.2 v.1 -.1

-< .1 v.1 - .1 - <.1 - - -

-+.1 a v.1 a v.1 - .1

0.7 v.1 v.1 + a v.1 + v.l

19.2 16.2 20.3 19.2 22.2 23.0 21.2 23.0 19.8 23.6 27.8 28.3
v.1 .. 1 0.2 .. 1 v.1 0.1 v.1 v.1 <.1 v.1 -

4.5 3.2 4.6 5.4 5.2 4.7 4.8 3.8 4.2 4.8 4.3 2.3

v.1 v v.1 a a a + v.1 -

v.1

2.8 9.1 1.0 4.2 2.4 1.6 0.2 1.0 4.7 0.9 0.6 +
v.1 <.1 0.1 v.1 v.1 <.1 0.1 0.1 0.2 0.1 v.1 v.1

+ +
a .1 + v v.1 v.1 v.1 v,1 v.1 v.1 a

0.2 v.1 + 0.4 + a + v .1 -

0.1 0.2 0.6 0.8 v.1 v.1 0.5 0.4 v.1 +

2.3 4.5 5.1 4.9 5.3 6.6 6.5 6.9 5.5 6.3 5.3 2.0

0.2 1.0 0.1 0.2 0.1 0.1 0.1 -.1 0.1 v.1 - +
- 0.3 v.1 5.1 0.5 0.2 0.1 v.1 0.4 0.4 0.1 0.3

0.3 + v.1 0.1 0.1 v.1 0.3 0.1 0.2

v .. 1 0.1 0.3 1.0 0.6 0.2 a v.1

2.3 1.1 0.6 0.3 0.9 0.6 0.2 v.1

÷ + + C. .l + + + + 0.

.- v v v.1 v.1 v.1 v.1 +. 4 0.6

+ + 0.1 C.1 -

0.5

7.6 8.7 10.1 12.9 13.3 12.1 11.3 9.2 7.8 13.0

+ v v.1 -. 1 0.2 +
0.3 0.4 0.6 0.9 1.8 1.9 0.3 0.2 1.5 0.1

..1 . -.1 0.1 0.4 0.1 a 0.2 0.5 +

0.3
- < .1 v.1 v.1 v.1

4.3 6.5 7.2 5.2 5.0 2.0 0.6 0.8 4.1 0.3
0.6 0.2 0.7 .2.4 2.6 2.2 0.4 0.1 1.2 ..1

- - - v€.1 - - - . . -

+ - .1 v -. 1 a
+ ÷ v.1 v.1 v.1 a -

22.6 27.3 22.8 21.2 22.7 22.3 23.8 25.9 23.5 28.8

- v.1 1.0 0.6 0.7 0.4 a+ +
- <.1 0.1 0.1 0.1 v.1 0.1 0.1 <.1 +

- v.

- 6.0 12.6 6.1 5.4 2.2 1.9 7.1 0.2

1.2 1.0 1.4 1.8 3.3 4.9 3.4 3.5 3.1 7.0
- v.1 2.4 5.5 3.6 2.0 v.1 -1 4.0 0.7

* v.1 + 0.4 0.2 0.3 0.2 0.2 0.2 1.9



Horizontal Band Transects - Yearly Algal Mean Cover(per 1 m squared) - North Diablo Cove Station NDC 3 at -0.3m

species Year 1976 1977 1979 1979 1980 1991 1982 1993 1994 1995 1996 1997 1988 1999 1990 1991 1992 1993 1994 1995 1996 1997 1998
# Station/Surveya 1 5 6 6 5 6 5 4 6 6 5 6 4 4 4 4 4 4 4 3 2 2 2

% Coverage

Bryopsis app.
Calliarthron/Bossiella app.-complex
Callithamnion pikeanum
Callithamnion spp./Pleonosporium app.
Callophyllis app.
Chondracanthun canaliculatus
Chondracanthum corymbiferus (prey. Gig.
Chrywophyta unid.
Cladophora app.
CodLum fragile
Codius aetchelli (prostrate)
Colpomenia app.
Colpomenoa/Leathesia/Scraontlera app.
Corallina officonalis
Corallina vancouverlenrs t
Cryptopleura ruprechtiana
Cryptopleura violacea
Crypto•iphonia woodii
Cystoseara osmundacea
Derbesia marina (filamentous)
Desmarestia app.
Rgregia menzieali
Bndarachne/Petalonia-complex
Indocladia muricata
Mrythrophyllwu deleeaerioides
Parlowia/Pikea spp.-complex
Gastroclonium eubarticulatum
Gelidium coulteri
Gelidium pusallum
Gelidiutm robustwu
Grateloupia doryphora
Walorhipis winetonii

Halosaccion americanum
Halymenia/Schizymenia app.-complex
Hysenena app.
Janozewskia gardneri
Lamiinaria setohellil
Laminarialee
Hacrocystis app.
Mastocaryua jardinif
Mastocarpua papillatus
Mazzaella afftnic
Mazzaella californicum (prey. Rhod. cal.
Mazzaslla flaccida
Mazzaella heterocarpa
Mazzaella leptorhynchos
Mazzaalla lilacina (prey. Irld. cord.)
Mazzaella linearis
Nazzaella rosea
Melobeaia mediocria
Nicrocladia borealis
Iicrooladia coulteri
Nereocystia luetkeana
Nlienburgia andereoniana
Non-coralllne crust
Oamundee app.
Pelvetia corpressa
Phaaophyta (jUV.)

+ -. -+ 0 -
2.5 0.7 1.6 1.2 2.0 2.7 2.3 2.2 2.2 3.7 . 1.7 2.3 0.9 1.2 0.3 2.3 5.2 6.9 4.9 4.3 4.2 0.9 22.2
0. 7/ 0.4 0.2 0.1 <. 1 0.1 .. 1 <.1I <. l + ÷

0.4 1.3 1.0 0.5 1.0 0.4 0.4 0.6 0.2 <.1 . +- - <.1 <.1 + <+1

- 0.7 C.1 <.1 0.1 '.1 + <.1 0.1 <.1 + <,1
13.2 12.5 12.1 16.8 19.3 19.2 20.2 19.3 23.9 10.9 4.7 2.3 0.2 0.5 2.4 6.2 6.9 9.1 7.5 1.4 1.6 2.1 2.2

- <.1 <.1 0.1 0.2 <.1 0.2 0.3 0.2 <.1 <.1 - + 0.1 + o.l - - - ,.1 -
- - .1 <.1 -. 1 + 0.1 + <.1 <.1 + - - 0.6 + 2.4 0.1 0.2 -. 5.6 . 7.6 6.9

<.1 -. 1 + , + + , + + + + <.1 + - + + + , + + -
- - - - - . - - - - . - 0.1 - ,0.1 '(.1

+ <.1 0.1 0.2 0.2 0.4 0.2 0.1 <.1 <.1 - -

+ + - -- + + . <.1 o.1 + +

4.6 3.3 3.9 2.7 4.1 2.9 1.9 2.6 2.1 1.4 0.2 0.1 .1 0.7 <.1 <.1 - - -
6.9 11.6 9.6 9.1 11.1 6.9 6.6 6.3 6.5 6.3 6.0 2.0 6.1 1.2 2.0 1.1 1.3 4.9 1.7 1.7 1.7 0.9 6.4

0.1 o.1 0.2 0.1 0.2 0.2 o.l ..1 0.3 0.1 - - - -- -

4.5 7.4 10.7 7.1 5.9 9.7 6.9 10.7 9.2 5.0 1.7 4.2 1.7 1.2 0.7 0.6 1.6 1.2 0.5 <.1 0.7
<.1 o.l 0.1 0.1 - .1 + <.1 0.1 0.1 + . + - - - + - - - -

- . - - - <.1 - - - - - - - - --- <.1 <.1 - - -

5.1 0.3 0.1

20.6 10.5 7.0 7.4 5.4 2.3 0.6 <.1 2.0 0.9 <.1 0.1
- - - - - - - - +- , + 0.1 0.1

0.3 0.2 0.3 0.3 0.1 0.1 0.1 <.1 + <.1 <.1 0.1 <.1 0.2 <.1 .. 1 0.1 0.1 0.2 0.2
- + + <.1 - <.1 <.1

- - - - - - . <.1 - - - . . - - . - - - - -

5.5 5.8 8.8 7.2 9.2 7.7 9.6 13.9 13.2 12.6 13.5 16.4 11.6 6.7 6.9 3.5 3.8 5.2 3.1 1.1 2.0 1.5 0.3

10.9 9.7 11.8 7.6 7.9 9.4 6.3 5.1 6.4 7.7 14.3 23.9 11.9 21.2 13.5 14.2 15.5 14.1 9.6 2.2 2.6 6.9 4.9
0.3 0.7 2.1 0.4 0.1 0.2 0.3 <.1 0.1 0.2 0.4 0.1 <.l 0.2 0.5 <.1 0.3 <.1 + <.1 <.1 + -

- - - - - <.1 0.1 <.1 - - .. . .- -

0.1 - 0.1 - 0.1 - -. 1

0.6 0.1 <.1 0.1 + 0.1 0.1 <.1 .-
- - 0.1 - <.1 , 0.3 - .1 1 <.1 0.2 .. 1 o.1 0.1 0.1 ,

- . - - <.1 o.1 -
++ -

- <.1 <.1 + + 2.2

5.4 4.3 3.0 3.7 3.2 3.3 2.1 1.7 1.7 1.6 0.9 0.8 0.3 0.1 0.1 0.7 0.7 0.5 0.2 <.1 0.1 <.1

1.5 2.3 2.9 2.4 1.8 1.4 1.2 1.0 2.0 1.6 3.7 6.7 1.1 4.1 8.4 6.2 4.0 1.9 0.7 0.2 0.3 2.0 0.1

1.0 0.4 0.5 0.6 0.6 0.5 1.0 0.9 1.3 1.3 2.4 1.6 0.1 0.3 1.0 1.8 2.3 1.5 1.2 -. 1 0.2 1.2 0.2

13.9 13.1 14.4 19.2 22.3 24.9 29.1 26.5 19.0 12.0 4.4 2.7 0.1 <.1 0.1 - .I -
0.7 0.2 <.1 0.3 0.6 0.6 0.3 0.3 0.3 0.3 0.2 0.4 C.1 0.1 0.1 0.2 0.1 .. 1 + 0.1
0.1 - - + + + 0.1 + -. l <.1 0;2 c.1 <.2 <.1 <. <.1 0.1 + *.1

o1 0.9 0.5 0.4 1.0 1.2 0.9 0.5 1.6 0.5 0.1 -

- - - - <.1 <.1 - - . - - - - - . --

0.1 . + -. 1 ,.1 0.3 <.1 . <.1 <.1 + --- -

+. ÷. . + ÷

0.4 0.3 0.4 0.4 0.6 0.4 0.2 1.0 0.0 <.1 + + <.1 0.2 0.5 0.2 + + 0.1
4:.1

19.9 14.0 15.7 15.1 18.9 19.0 19.0 19.2 17.4 21.6 30.7 36.6 37.2 44.7 44.9 36.0 26.1 23.7 24.5 21.3 25.0 27.1 24.1
0.6 0.8 0.9 0.9 1.9 1.2 0.5 1.4 1.2 0.9 0.3 0.2 <.1 <.1 ,11 0.1 0.3 0.2 <.1 - - + -
00.1 -.

- . . - - - - - . - - - - . - . 0.4 -



Horizontal Band Transeots - Yearly Algal Mean Cover(per 1 m squared) - North Diablo Cove Station NIC 3 at ,0.3m (continued)

Speciae
# Station/Suo

Year 1976 1977 1970 1979 1980 1981 1982 1983 1984 1905 1986 1987 1989 1909 1990 1991 1992 1993 1994 1995 1996 1997 1990

svys 4 5 6 6 5 6 5 4 6 6 6 4 4 4 4 4 4 4 3 2 2 2

% Coverage

Phaesos trophion irregulare
Phyllospadix app.
Plocamium violaceum
Polyneura latiesima
Porphyra app.
Prtonitis app.
Pterocladia calogloasoides
Pterosiphonia dendroidea
Rhodophyta (ouv. blades)

Rhodymenia app.
Sarcodiotheca gaudiohaudit
Sctnala confuoa
Scytosiphon app.
Smithora naiadum
Spongoeiorpha/Acroaeiphonia-omplex
Ulva/Bnteromorphe app.
coralline crust
filacentouo red algae-complex
Juv. articulated coralline algae

<.1 . measured but in low abundance
+ - only recorded as present

* - - -- . - - - - - - - - - ÷ + o.1 c.1 - - -

4.1 7.6 15.3 16.9 15.6 13.2 9.1 8.3 11.7 11.2 7.5 7.3 0.7 0.9 1.0 1.0 0.6 9.9 0.3 -.1

+
- .1 - - - + - - - - - - - -

0.4 5.4 0.5 1.9 1.2 1.2 0.3 0.6 2.2 1.4 0.3 <.1 + .1 <.1 1.6 + 0.1 0.1 a +
1.4 2.1 3.8 4.1 3.0 3.7 2.6 4.1 4.0 3.1 2.7 3.2 3.7 3.1 5.4 5.9 7.4 6.7 3.1 0.5 0.4 2.6 2.8

- - - - -- 1t <.1 -÷ -- * - <.1 i

- - - <.1 c.1 - . -. <.1 . - - - -

- .1 0.2 <.l ..1 <.1 <.1 0.1 0.4 0.4 0.4 0.2 0.2 <.1 0.2 <.1 0.2 0.3 c.1 + +

- + 1.7 +

0.1 - .1 2.2 0.8 1.3 1.0 '.1 -.1 0.8 .. 1 * +
2.2 0.5 <.1 1.7 . + 0.1 . + <.1 + + - + + - - -
4.0 2.1 0.3 2.4 0.4 c.1 0.5 0.5 0.9 0.3 -.1 . + 0.5 4.1 12.8 9.2 5.1 5.2 1.8 4.9 13.7 c.l

4.0 4.1 5.1 5.2 6.9 9.4 8.8 8.0 10.7 9.8 12.8 6.7 6.3 4.5 3.9 6.1 7.8 9.9 11.3 10.5 10.2 6.9 12.2
1.6 2.4 0.9 0.8 1.2 0.9 0.3 0.4 0.6 0.5 '.1 ..1 - + 0.3 3.1 17.0 12.9 14.0 1.0 1.6 17.8 5.1

- 1.2 0.1 0.9 0.6 0.7 0.6 0.5 0.5 0.5 0.5 1.5 0.6 0.5 0.5 1.1 1.3 2.0 1.2 1.6 2.1 1.3 2.0



Horizontal Band Transects - Yearly Algal Mean Cover (per 1 m squared) - South Diablo Cove Station 8CC I at +0.6m

Speciea Tear 1976 1977 1978 1979 1960 1981 1982 1963 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

stationsu 5 6 6 6 S 5 4 4 4 4 4 4 3 2 2 2

% Coverage

Ahnfeltiopsis leptophylla
Analipus japonicus
Oryopsis Spp.
Calliarthron/Doesiella app.-complex
Callithamnion pikeaumm
Chaetomorpha app.
Chondracanthus canaliculatus
Chondracanthus corymbiferu. (prev. Gig.
Chondracanthus harveyanus/spino-us
Chondria decipiens
Chrysophyta unid.
Cladophora app.
Colp.enia app.
Corallina officinalls
Corallina vancouveriensis
Cryptopleura rUprechtiana
Cryptopleura violacea
Cryptooiphonia woodli
Cumaglola andersonli
Egregia menteasii
Endocladia muricata
Parlowia/Pikea app.-complex
Gastmcloniu aubarticulatum
Gelidium coulteri
Gelidium pusillum
Gelldium app.
Grateloupia doryphora
Kalicystis ovalis (fDerbeaia marina)
Halosaccion americanum
Halymenia/Schizymenia epp.-complex
Haplogloia anderson1i
Laminariales
Wastocarpus jardinii
mastocarpue papillatus

mazzaella affinis
mazzaella flaccida
Mazzaalla heterocarpa
Mazzaella leptorhynchos
Kazzaella lilacina (prey. Ir2d. cord.)
Maaaaella roese
Melobesia mediocris
microcladia coulterl
Neorbodoelela larix
Nienbkurgia andersoniana
Non-coralline crust
Oamundea app.
Pelvetia compresea
Phaeostrophion Irregulare
Phyllospadix spp.
Porphyra app.
Prionitis app.
Pteroslphonia dendroidea
Rhodophyta (juv. blades)

Sarcodiotheaa gaudichaudli
Smithora naladum
apongomcrpha/Acromiphonia-complax
Ulva/Enteromorpha app.
coralline crust
filamentous red algae-complex
juv. articulated coralline algae

o.1 - mea•ured but in low abundance

= only recorded as present
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. .1 - - - 0.2 - -

1.5 0.3 .. 1 1.l 0.4 0.5 0.2 0.2 <.1 .. 1 0.2 .. 1 0.1 0.1 -. 1 1.l 0.2
0.1 - . . - . - . - - - -

0.3 <.I 0.1 o.l 1.4 1.0 0.4 1.1 1.5 5.5 10.2 6.6 3.6 4.2 5.6 3.0
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+ 0.1 C -. 1 +

0.4 0.1 -.1 0.1 0.1 0.1 1.5 3.5 8.7 11.8 9.2 8.9 2.8
9.2 1.1 + 0.4 0.8 2.7 3.2 3.2 6.3 10.0 15.8 15.0 11.2 7.9 13.5 0.6 19.4

0.3 <.1 + + -.1 + + 0.2 .. 1 0.2 0.9 1.3 0.7 0.3 + 0.6 0.8

0.1 0.1 0.6 0.1 C.1 -1 0.1 0.6 3.9 1.2 3.2

0.3 - -
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0.8 .. 1 -.1 -.1 0.2 - 0.0 0.2 0.2 -.1 .1 -
14.5 2.1 0.7 9.5 10.6 11.0 7.2 15.1 28.2 23.8 19.1 10.6 6.0 3.9 7.0 4.1 0.9

0.8 0.3 -.1 o.1 0.1 0.1 0.2 <.1 0.4 0.5 0.7 1.9 3.0 2.9 2.0 1.6 4.4
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Horizontal Band Transeact - Yearly Algal Mean Cover(per I m squared) - South Diablo Cove Station SDC 1 at +0.3m

Species Year 1976 1977 1970 1979 1900 1981 1982 1993 1984 1985 1986 1997 1989 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

# Station/Surveys 1 2 nO no nZ ns 4 5 6 6 5 4 4 4 4 4 4 4 4 3 2 2 2

% Coverage

Ahnfeltlopeis leptophylla
Analipus japonicus
Bryopsis app.
Calliarthron/Bossiella epp.-corplex 2.7 1.2
Callithamnlon pikeanum 0.4 +
Callithamnion epp./Plonosporium app. -

Callophyllis app.
chondraoanthus canalloulatue 7.0 9.4
Chondracanthus corymbiterus (prey. Gi9.
Chondracanthue harveyanum/spinosu-
Chondria decipiens
Chryeophyta unid. <.1 0.1
Cladophora app. + +
Colpomenia epp. - +
Colpomenia/Leathesla/Soranthera app. - -
Corallina offloinalle 0.2 0.9
Corallina vancouverlensie 0.4 1.5
Cryptopleura ruprechtlana - -

Cryptopleura violacea <.1 0.3
Cryptoeiphonia woodii <.i 0.3
Derbeeja marina (filamentoue)
Rgregla menzleaii 1.2 0.7
Enrocladia muricata 0.1 1.0
Farlowla/Pikaa app. -comple <.1 0.1
Pucus gardneri <.1 -
Gautroclonium subartioulatum 13.3 17.2
QslidIum coulteri 2.0 4.7
Gelidlum pueillum - -

Gelidium robustu- -

Orateloupia doryphora 0.2 0.3
Gymnogongrus chiton - -

Halorhipie winstonii - -

Halosaccion amerioanum 0.5 0.1
Halymenia/Schlzymenia app.-complex 0.5 0.6
Hyxenena app. - -

Laminaria aetchellil 0.4
Macrocyatie app. -
Maotocarpus jardinli 0.1 0.2
Maetocarpue papillatue 10.2 9.6
Mazzaella aftini. 0.2 0.6
Matzaella californlcum (prey. Rhod. owen - -
Mazzaslla flaccida 4.2 2.5
Mazzaella heterocarpa 2.0 1.4
Mazzaella leptorhynchos 1.4 1.2
Mazzaella lilacina (prey. Irld. cord.) 0.7 1.1
Mazwaella linearis 0.9 -

Melobesla mediocrie -
Microoladia borealis ',1
Miorooladla oaulteri 0.7 1.4
Neorhodomela larix 1.1 1.2
Nienburgla andersoniana
"Non-coralline cruet 19.2 13.9
OamUndea app. -.1 .. 1

Phaeostrophion irregulare - -

Phyllospadix app. 9.9 3.9
Porphyra app. 2.7 1.9
prionitis app. 1.9 5.7
Pterooiphonia dendroidea ..1 -.1

+ . + +

2.9 1.3 0.4 0.5 1.1 0.2 1.1 .. 1 .. 1 0.1 .. 1 -. 1 0.2 . + 0.3
+.1 +

- - °-- - - 01 -

10.6 3.6 2.3 1.6 1.1 0.7 0. 0.6 6.5 17.3 24.6 16.4 20.6 9.5 14.4 13.7 25.0

0.5 .. 1 - - - - - - - + 0.1 0.2 0.1 .. 1 - 0.1 0.5
0.2 <.1 0.1 0.3 1.2 1.1 0.2

<.1 0 * -. 1 0.4 - <.1

0.3 .. 1 0.3 + '.1 0.3 . * 0.9 0.7 0.2 1.6 o.1 5.2

+ ÷ + <. 1 <.1 <.1 0.2 <.1 1 + + 0 *. + <.

÷ - -.1 +.1 0 - + + 0.1

0.6 0.3 -. 1 0.2 - + + + - -
0.5 0.6 0.1 0.1 0.3 0.1 ý.1 - <.1 0.1 + 0.2 -. 1 -. 1 0.1 1.1

1.5 1.5 .. 1 0.6 0.9 9.5 6.0 3.1 6.4 9.4 23.4 23.6 12.5 10.8 5.7 14.0 7.0

0.2 .. 1 + * * <.1 * <.1 0.2 -

-. 1 0.3 -

-. 1 0.5 0.1 - <.1 0.1 0.1 0.2 .. 1 <.1

+ -.1 + 1.2 .. 1 + -.2 -.1 0.1 o 0.1

22.4 4.6 <.1 0.1 0.1 0.3 0.2 0.3 0.9 2.9 7.4 13.1 15.9 13.3 12.2 11.1 3.5

2.5 1.9 0.1 1.1 3.7 8.2 9.8 19.8 13.9 12.2 8.3 3.1 2.7 1.3 3.8 1.9 7.2
0.2 + o.1 <.1 + + -.1 -.1 0.4 0.2 0.2 0.2 0.1 + 0.2 +

- - - - - - - - - - <.1 - -

0.6 0.2 1.2 0.2 0.2 0.2 -.1 0.1 <.1 0.2 0.1 3.1 0.4 2.9

0.2 <.1 l
0.2 0.2 0.4 o.1 0.5 0.9 + ..1 0.3 0.1 0.2 0.6 0.6 1.9 0.3 0.4 1.4

0.2

0.4 0.3 + + + + .1 0.3 + 0.1 .. 1 .. 1 + - - -

3.8 1.8 7.2 12.9 19.5 15.3 9.9 25.6 26.2 16.6 8.0 1.6 0.5 0.1 2.0 0.1 .. 1

1.4 0.3 O.S -.1 0.6 1.2 0.7 0.5 2.0 1.5 1.4 1.5 2.0 0.8 1.3 1.2 2.4

?.7 0.9 a 0.2 0.3 .1 - - , 0.1

1.9 0.4 0.1 0.1 0.2 0.4 0.3 0.4 0.4 0.3 0.4 0.3 0.2 .. 1 0.4 . 1.5
1.1 0.5 0.1 1.4 0.8 1.1 0.3 0.8 0.6 <.1 0.5 0.2 0.2 -.1 + + +

0.3 .1 - - 0.2 - - .1

0.3 -1 - -+ +
0.9 2.1 -.1 <.1 -.1

- .1 0.1 0.4 -
17.9 14.4 24.5 22.6 22.6 23.9 39.4 33.0 28.2 22.9 17.5 6.5 7.0 8.8 7.7 8.9 10.3

0.1 ..1 + 0.1 0.2 0.3 <.1 0.3 0.2 0.3 0.6 0.4 0.1 0.1 + <.1

9.8 2.9 o.1
3.8 0.4 1.3 0.9 0.4 0.1 0.1 .1 + -

3.0 2.6 2.3 3.4 4.4 8.1 3.1 6.9 9.7 9.1 1.4 1.9 5.9 9.6 3.1 4.8 5.9

0.2 0.7 .1 .1 .1 + - - + 0.3 0.4 0.2 0.5 0.7 0.9 2.1



Horizontal Band Transects - Yearly Algal Mean Cover(per I m squared) - South Diablo Cove Station SDC 1 at .0.3m (continued)

Species
U

Year 1976 1977 1976 1979 1980 1981 1982 1983 1984 1965 1996 1967 1989 1999 1990 1991 1992 1993 1994 1995 1996 1997 1996
Station/Survevn 4 2 no no no no 4 5 6 6 5 4 4 4 4 4 4 4 4 3 2 2 2

% Coverage

Rhodophyta (juv. blades)
Sarcodiotheca gaudichaudii
Scytosiphon app.
Smithora natadum
Spongomorpha/Acrosiphonia-complex
Ulva/Enteromorpha spp.
coralline cruet
filamentous red algae-complex
juv. articulated coralline algae

<.1 = measured but in low abundance
+ - only recorded ae present

0.3 0.9

c.1 -

0.3 1.5

9.0 8.0
2.4 1.6
0.2 0.1

- 1.3

- <.1 <1 + - -
0.3 <.1 c.1 c. c+ C.1 <.1 *.1 C.1 <.1 0.2 0.1

1.9 -
e.1 -. 1 4.6 + <.1 e.1 + * + + - 1.7 - -

3.9 -. 1 3.1 1.7 + - 5.6 2.6 1.2 1.1 8.7 11.4 15.9 9.0 1.5

2.3 2.7 1.7 1.0 2.1 1.6 1.2 2.0 1.3 1.7 2.3 1.2 0.9 1.9 0.7 2.0 3.7
0.2 0.3 -. 1 - 1 - - - - - -. 1 9.7 19.3 12.0 16.2 16.2 5.5 2.6
0.2 0.2 <.1 0.7 0.3 .. 1 + c.1 .. 1 c.1 <.1 0.2 . <.1 + 0.1 .



Horizontal Sand Transects - Yearly Algal Mean Cover (per 1 m squared) - South Diablo Cove Station SDC 3 at ÷O.9m

species Year 1976 1977 1978 1979 1960 1961 1982 1903 1964 1905 1986 1967 1966 1909 1990 1991 1992 1993 1994 1695 1996 1997 1998

#Station/Surveys 1 4 6 6 0 6 6 6 6 6 6 6 4 4 4 4 4 4 4 3 2 2 2

% Coverage

Analipue japonicus

Bryopsis app.
Calliarthron/Boesiella spp.-comp2ex
Callithamnion pikeanum

Callithamnion &pp./Pleonosporium app.

Chondracanthus canaliculatus

Chondria decipiena

Chrysophyta unid.
Cladophora app.
Colpomenia app.

Corallina officinalis

Corallina vancouveriensis

Cryptopleura violacea
cryptosiphonia woodii

Rndocladia muricata
Fucacesa unid.
Fucue gardneri
Gastroclonium aubarticulatum
Gelidium coulteri

Gelidium pusillum

Halosaccion americanum

Hesperophycus californicus
Kastocarpus jardinii

4astocarpus papillatus

Mazzaslla affinia

Mazzaella flaccida
Mazzaella haterocarpa

lazzaella leptorhynchos

Mazzaella lilacina (prey. Irid. cord.)

Kelobesta mediocris
aemallon helminthoides

Neorhodomela larix
Non-coralline crust
Pelvetia compressa

Phyllospadix app.
Polyneura latiesima

Porphyra app.
Prionitis app.
Rihodophyta (Juv. blades)

soytosiphon app.
Smithora naiadum
Spongomorpha/Acroaiphoidia-complea

Ulva/Bnteromorpha app.
coralline cruet

filamentous red algae-complex

juv. articulated coralline algae

<.1 measured but in low abundance
+ -only recorded as present

0.1 -. 1 0.1 0.2 o.1 o.1 <.1 <.I <.I 0.1 .l + +
o.1 a <.1 ÷

0.6 0.3 0.4 0.6 0.3 0.3 0.2 4 o.1 4.1 + - - o.1 + -
- - <.1 +

- 0.1 + - 0.1 + + <.1 <.1 .. ..

.l 0.5 (.1 o.1 g.1 4.1 o.1 + + + + + ÷+ + ÷ ÷ a

<.1 0.1 -

0.2 2.6 2.1 2.4 2.4 2.3 2.6 0.1 0.4 0.4 0.2 0.1 0.1 0.1 c.1 <.1 I.2 + + + + +
- .- -1 - - - - - - - - - - - - - - +

<.1 <.1 <.1 0.2 0.2 0.1 0.1 . - + - - - - - - -

5.6 6.7 9.9 9.6 .10.3 10.6 9.3 3.1 3.2 3.3 3.3 2.6 2.6 1.4 0.9 0.7 1.0 1.0 1.5 1.3 1.4 1.0 0.2

- - 0.1 - - - - -+

2.7 0.9 1.4 4.0 4.2 4.5 3.4 1.1 0.5 0.1 0.2 c.1

1.5 1.0 1.8 1.6 1.6 2.6 2.4 0.6 1.2 1.1 0.0 0.1 0.1 <.1 0.1 0.4 09 0.1 0.1 : 0.7 <.1
0.6 0.8 0.6 1.1 0.5 0.7 1.2 0.2 0.6 0.3 0.1 0.1 + * 0.1 0.1 0.0 1.1 0.3 0.1 0.1 0.2 0.2

0.2 - - <.1 + -+
0.2<.

- <.1 <.1 <.1 0.2 0.1 <.1 .1 a.1 ÷ - <1

15.2 10.1 16.7 21.9 19.6 20.3 23.1 2,6 6.7 10.0 6.6 9.3 3.0 3.9 2.0 1.6 8.8 17.9 11.3 7.3 8.2 16.6 3.1

0.3 0.6 0.7 1.2 0.6 0.5 0.9 0.2 0.1 0.2 <.1 a + - <.1 + <.1 + + .1

6.9 4.9 4.5 5.7 4.1 4.6 S.0 <.1 . a.1 <.1 + .

0.2 0.4 0.4 0.2 0.3 0.4 0.4 <.1 <.1 .. 1 -. 1 a + 0 .1 + ÷+ <.1 +
-. 1 <.1 0.2 0.2 0.2 0.2 0.1 <.1 <.1 4.1 <.1 a * a a 0.1 + + * 0.1 <.1

- - - ~~~- 0.1 - - - - - - - - - - - -

0.1 <.1 0.1 0.2 0.2 .. 1 C.1 - - - -- - - - - - - -
20.4 20.3 19.5 21.6 26.1 26.1 26.1 10.6 11.9 13.2 11.3 13.7 14.5 13.3 10.9 9.4 15.5 16.9 16.3 22.9 22.6 22.9 21.6

0.5 0.1 0.1 0.5 0.6 1.1 2.6 2.5 2.7 3.2 2.4 2.2 1.7 1,6 1.3 0.5 - - - -

0.6 0.5 1.7 1.0 1.0 0.9 1.1 + - - - - - - - -

0.2 0.4 0.2 0.6 0.2 0.3 0.1 0.3 0.2 <.1 <.1 + +
0.1 <.1 0.2 0.4 0.2 <.1 o.1 + <,1 <.1 0.1 + + a <.1 + 0.1 .1 4.1 + <.1

- <.1 0.1 ÷ 0.1 , . +

- .1 0 ÷

.1 + 0.3 0.2 0.1 0.2 -.1 c.1 0.1 + 0 +*,--
0.9 0.4 0.6 2.4 -.1 0.2 0.1 + .1 0.2 + - - - - + + + +
2.4 2.6 2.3 2.3 2.6 2.1 2.2 1.0 0.9 0.3 0.4 0.6 0.3 0.2 0.2 c.1 I. .<.1 <.1 0.1 -.1 + 0.2

- 0.1 o.1 0 0 0 o.i + + + + + ++ + + +



Horizontal Band Transects - Yearly Algal Mean Cover(per 1 m squared) - South Diablo Cove Station SDC 3 at +O.3m

Species
dl <tat4,.n/IU,

Year 1976 1977 1978 1979 1960 1991 1962 1963 1994 1985 1906 1997 1989 1969 1990 1991 1992 1993 1994 199S 1996 1997 1998
1eg 4 5 6 0 4 0 6 "6 6 9 9 4 4 4 4 4 4 4 3 2 2 2

# Stati-Is I G 6 6 6 6 6 6 . 6 6 6 6 4 4 4 4 4 4 4 3 2 2 2

% Coverage

Ahnfeltiopeis leptophylla
Anal ipus j aponicus
Bryopsis app.
Calliarthron/Sosslella app.-complex
Callithamnion pikeanum
Callithannion spp./Pleonoaporlum app.
chondracanthus canaliculatus
Chondria decipiens
Chrysophyta unid.
Cladophora app.
Colpomenia app.
Colpomenia/Leathesia/Soranthera app.
Corallina officinalis
Corallina vancouveriensia
cryptoplura ruprechtiana
cryptopleura violacea
Cryptosiphonie woodii
Cumagloia andersoni±
Cystoseira osmundacea
Egregia menziesil
Endocladia muricata
Fucaceae undd.
Fecus gardneri
Gastroclonium subarticulatum
Goelidium coulteri
Golidium pusillum
orateloupia doryphors
Halosaccion americanum
Haly•ienia/schizymenia app. -complex
24aetocarpus Jardinti
Mastocarpus papillatus
Mazzaella afftnls
Kaczaella flaccida
Mazzaella heterocarpa
Mazzaella leptorhynchoa
Mazzailla lilacina (prev. Irid. cord.)
Mazzaella roses
Molobesia mediocris
Mlicrocladia borealis
Microcladia coulteri
Noeorhodomela larix
Non-coralllne cruet
Osejndea app.
Pelvetia compreo-a
Phyllospadix app.
Porphyra app.
Prionitia app.
Pterosiphonia dendmoidea
Rhodophyta (Juv. blades)
Sarcodiothe,a gaudichaudii
Scytoeiphon app.
Smithora naiadum
soranthera ulvoidea
Spongomorpha/Acroeipbonia-complex
Ulva/Enteromorpha Opp.
coralline crust
filamentous red algae-complex
juv. articulated coralline algae

<.1 - measured but in low abundance
.= only recorded as present

- <.1 0. - 0 ,1 -0 1 + + + -
<.1 + . c - 1 - . 1 0 1 0.-

- .1 <.1 <.1 <.1

0.1 0.1 0.2 <.1 0.9 0.3 0.3 <.1 + + -. 1 + .1 . .1 + +

<.1 . <.1 <.1 - -1 . - - I - - -0 +
- -- - - - - <.1 - - - - . . - - - - - - - -

5.7 6.3 9.1 6.9 3.9 5.0 4.0 0.2 0.4 9.2 <.1 + * <.1 9.1 1.2 3.1 2.9 1.7 0.7 1.7 0.5

- 0.2 0.2 0.1 0.2 0.4 0.2 <.1 <.1 * - + + + + -÷- + - + + - -

- .1 0.5 <.1 - <.
1  

<.1 <.1 '.1 <.1 - - . 0.1 -+

+ .. 1 4.1 + + + + + + + + + + + + + + <.I + +

- .3 0.1 <.1 * 0.2 .. 1 + < 1A + ÷-- + + +

0.3 +1
<.1 0.3 0.2 0.4 0.7 0.4 0.5 0.2 4.1 <.1 <.1 <.1 a p.1 * + <.1 -1 - . <.1

<.1 - +

+ + <.1 * <.1 + -1. <.1 . .1 p + + - 2.0

0.2 1.4 2.5 1.7 1.2 1.3 1.2 + I + + + + <.i ÷

0.2 0.3 0.2
+ <.1 - <.I 0.3 0.1 9.1 1 c.1 <.1 0.3 0.2 0.1 <.1 .1 .1 <.1 <.1 0.1 <.1 + 0.1

5.5 3.6 0.6 3.2 6.4 4.5 1.0 <.1 1.1 9.9 <.1
9.3 7'. 12.7 9.4 15.0 7.1 5.1 + p <.1 - + <.1 <.I 0.4 1.2 2.2 1.9 3.9 0.7 0.2

0.5 2.3 2.7 1.1 2.0 2.3 3.0 0.7 0.9 0.6 1.1 0.9 0.2 0.1 0.5 0.9 0.9 0.6 1.0 0.8 0.5 0.3 0.5

0.3 0.4 0.3 0.5 0.6 0.6 0.6 0.1 0.2 0.1 <.1 <.1 + + 0.1 0.2 0.6 1.4 0.8 0.9 0.7 1.0 <.1

.1 ++ + + + 1

- .1 <.1 <.1 '.1 .2 -. 1 - - . - -1

<.1 0.2 0.2 0.2 <.1 0.3 <.1 . + <.1 + - - <1 <.1 - +.1

14.3 13.1 15.3 20.2 14.8 19.6 14.8 4.6 17.7 29.9 19.2 21.1 15.9 28.7 28.1 43.7 41.6 39.4 44.1 39.1 37.6 41.5 23.4

3.1 3.9 0.9 3.9 2.9 4.0 5.3 0.4 1.1 0.9 0.4 0.2 0.2 + 0.1 0.5 0.6 1.6 1.7 0.7 0.3 1.4 0.7

27.4 24.4 22.6 26.5 20.0 20.1 21.6 0.2 0.4 0.1 0.2 0.4 .. 1 - - <.1 0.4 0.1 0.2 - - 0.2 -

1.9 1.7 2.4 1.1 1.6 1.6 1.6 <.1 <.1 0.2 0.1 0.4 <.1 0.3 0.2 0.5 <.1 <-1 0.2 0.2 + 0.1 <.1

0.1 0.4 9.7 0.4 0.6 0.5 0.5 <.1 0.6 0.1 0.1 0.1 0.1 <.1 '.1 <.1 0.2 0.2 0.5 0.4 3.2 0.3 0.5
- <,1 - <.1 - <.1 - .1 - - - . .- . - - . -

+ +
* <.1 + 4

+ + +
0.7 0.5 1.4 1.4 1.5 1.6 1.3 <.1 + - - - -

17.6 19.9 20.2 10.9 26.9 25.9 24.5 9.7 27.6 14.6 17.4 18.2 19.0 22.5 25.9 27.5 24.9 20.9 22.6 24.3 25.2 29.9 33.4
+ <.1 <.1 <.1 <.1

0.5 <.1 + - p. p. <.1 - + * <.1

<.1 <.1 ..1 <.1 0.2 0.2 -.1 - <1 -

0.3 0.3 0.3 0.9 -.1 0.2 <.1 2.3 1.5 <.1 ..1 + 0.2 -.1 0.9 -

0.4 0.2 0.1 0.1 <.1 C.1 <.1 - <.1 - * <.1 + 0.1
+ - - <.1 - <.1 <.1 0.1 - . -

- . <.1 . -- 0.2 <.1 + <.1 *+ + +
0.. <.1 + <.1

+ + . - .
+,

+ <.1 .. 1 0.1 <.1 <.1 0.1 <.1 + . .-

5.6 4.1 4.4 7.1 0.7 1.2 1.1 <.1 1.0 .0.3 + + + 9.4 3.7 <.1 0.9 0.5 1.1 -

6.0 5.4 5.9 3.7 5.0 3.4 5.4 1.1 1.1 1.3 0.6 0.6 0.4 0.3 0.3 0.3 0.3 0.7 0.7 0.7 0.7 0.9 1.0

- 0.4 + 0.3 0.2 0.4 0.4 - - - - . - - 0.1 0.2 <.1 - -

- <.1 0.3 0.2 0.2 <.1 <.I <.1 + + -1 -1 -1 -1 + + <.1 + * 0.1 + +



Horizontal Band Transects - Yearly Algal Mean Cover(per 1 m squared) - South Control Station SC 1 at *0.9m

species Year
0 station/lurveva

1976 1977 1978 1979 1990 1961 1982 1983 1984 1985 1986 1987 1989 1909 1990 1991 1992 1993 1994 1995 1996 1997 1999
1 4 6 6 6 6 6 6 6 6 6 6 4 4 4 4 4 4 4 3 2 2 2

% Coverage

Analipue • aponicus
calliarthron/Bosaiella app.-complex
Callithamnion pikeanum
Callithamnion app./Pleonoeporium app.
Chaatomorpha app.
Chondracanthue canaliculatus
Chondria decipienr
Chryeophyta unid.
Cladophora app.
Corallina ofticinalle
Corallina vancouverieneia
Cryptopleura violacea
Cryptoeiphonia woodit
Cumagloia andereonil
Egregia menxetsii
Endocladia muricata
Pucaceae unld.
TUcua gardneri
Gaeetroclonium eubartlculatum
Oelidlum coulteri
Gelidium pueillum
Oelidlum app.
Naloaaccion americanum
Halymenia/Schizymenia app.-complex
Heeperophycue californicue
Mastocarpue jardinil
Mastocarpue papillatus
Mazzaella aft nil
Maazaella flacoida
Mazzaella heterocarpa
Mazzaella leptorhynchos
Nemallon halminthoidee
Non-coralline crust
Osmundea app.
Pelvetia compresea
Phyllospadix app.
Plocamium vlolaceum
Porphyra app.
Prlonitie app.
Rhodophyta (juv. blades)
Scytosiphon app.
Spongomorpha/Acroniphonia-complax
Ulva/Entermoorpha app.
coralline crust
filamentous red algae-complex
juv. articulated coralline algae

<.1 - measured but in low abundance
- only recorded as present

-. l 1 .l * , * * c. - .1 .. l c.1 4.1 +.l + g.1 -. -<.I
- - <1- +.l - - .1 . .l .1 0.5 +

<.I 0.2 v.1 <.1 <.1 .. 1 '.1 + + + + + + '.1 + + . 4.1 + + +

+ + - - - - - - - - + -+
- -- - - - - 1.6 - --- - - - - - - - - - - -

0.8 0.3 <.1 <.l 0.1 <.I 0.1 0.4 0.3 0.2 0.1 .l c.1 -. 1 0.2 0.3 0.9 0.6 0.4 0.3 0.1 0.2 0.7

- -- - - . - 0.2 - - - - - - - - - - - - - -

0.2 <.I 4.1 0.2 + :.1 <.l , c.l c.1 c.l c.l 0.1 4 c.l c.l . , 4.1 , c.1 c.1

0.7 1.1 1.0 1.1 1.2 1.1 1.7 0.5 0.2 0.2 0.1 0.2 0.2 0.1 0.3 O.S 0.6 1.1 1.8 2.0 1.7 1.3 1.0
- - - - +1 - - - - - + 4.1 .1 0.2 0.2 0.1 0.1 0.4

-+.1 + - t c.1 + - + -
- .1 -- .1 - - - - - - - -

14.6 15.9 13.5 18.6 17.5 16.1 10.5 6.2 11.1 15.9 18.7 21.1 20.1 24.4 24.9 24.9 22.6 19.0 20.3 16.3 13.0 19.7 14.6

0.3 0.4 0.2 4.1 0.3 0.3 0.5 0.3 0.2 c.1 <.1 <.1 0.1- 0.6 0.7 0.3 0.3 0.6 0.4 0.1
c.1 -- + --+.1 , , - 0.1
0.1 0.3 0.4 0.6 0.6 0.6 0.5 2.1 1.8 0.6 0.2 0.1 c.1 '.1 0.1 0.1 0.2 C.2 0.1 .1 + 4 <.1
1.6 2.7 1.1 0.7 0.9 0.9 0.8 1.2 2.0 0.5 <.1 + , €.1 c.l c.l 0.3 0.5 0.5 0.2 0.1 0.5 0.3

0.3 0.1 <.1 c.1 <.1 4.1 <.-
- - -- . . - - . - - . - --- -. c.l1

4.1 0.2 0.1 0.2 0.3 0.3 -- .1 - 0.1
4.3 4.5 4.0 3.3 3.6 3.2 2.9 0.9 0.5 0.9 1.1 1.0 1.0 0.9 1.3 1.1 2.7 2.4 2.8 1.7 2.2 1.5 1.3

25.6 23.6 24.3 24.0 22.8 22.6 25.3 13.9 14.6 .10.0 9.0 11.6 13.0 13.2 16.0 19.3 21.5 22.3 27.7 27.5 21.0 26.0 21.2
0.1 0.1 0.2 0.5 0.1 0.1 <.I 0.2 0.2 0.1 c.1 <.1 <.1 + 0.1 0.4 0.3 0.4 0.3 0.1 0.1 0.1 0.1

11.1 11.0 9.5 10.0 7.3 5.4 6.6 3.3 1.8 1.5 1.2 1.4 1.2 0.7 1.5 1.6 2.6 3.2 4.3 3.2 2.0 3.0 2.9
0.3 0.3 0.1 0.3 0.4 0.4 0.4 0.2 0.1 0.3 0.3 0.7 0.4 0.0 0.4 0.6 0.8 0.7 0.8 0.7 0.2 0.1 1.3

+ <.1 , c.1 4.1 4.1 +.1 c.1 + 4 . <.l + c.l + . * 4

23.4 20.5 23.3 20.8 22.8 23.9 24.6 17.9 12.9 12.6 15.5 19.4 21.7 20.1 21.7 19.0 21.0 20.7 20.6 16.4 21.2 17.9 19.7

4.4 3.5 4.6 4.0 4.7 5.0 4.0 2.0 1.7 1.0 2.2 2.4 2.7 2.6 2.8 3.7 6.1 7.1 9.4 8.5 6.4 7.5 6.0
+ + + 4 4 4. + 4 - c.- +

0.3 0.0 0.3 0.4 0.2 0.3 + 1.7 0.5 4.1 0.2 4.1 0.1 - .1 ..1 c.1 0.6 0.6 0.3 0.1 0.2 7.1
1.1 -+ +--

- ,41 - * 4 4 - - - -

+ , + ++ + + +

- <.1 4 <.l 0.4 c.1 + 4 * * * +
2.4 4.1 4.7 4.1 4.7 4.1 3.5 5.0 1.2 1.1 1.4 1.4 2.1 1.0 1.3 1.4 2.6 2.7 4.5 6.3 7.3 5.8 4.8
<.I 0.2 0.2 0.1 0.2 0.1 + - + - - - - . - - - .1

- .. 1 <.I - + - - * . c.l + + .4.1 + c.1 <.1 <.I c.1 <.I . + <.l



Horizontal Band Transects - Yearly Algal Mean Cover(per 1 m squared) - South Control Station SC 1 at +0.3m

Species Year 1976 1977 1979 1979 1980 1981 1982 1983 1984 1985 1996 1987 1998 1989 1990 1991 1992 1993 1994 1995 1996 1997 1999
N Station/Surveys 1 6 6 6 6 6 6 4 6 6 6 6 4 4 4 4 4 4 4 3 2 2 2

% Coverage

Ahofeltiopeoi leptophylla ++ 0.1 0.1 ÷ 4.l .1 -- -

Ahnfeltiopsis linearis <.1 <.1 <.1

Analipus japonicus - - . . . <.1 0.3 0.4 <.1 .

Bryopasa app. - - - - + - - - - - - - - - - + - -

Calliarthron/Bossiella app. -complex 0.5 0.1 0.5 0.9 0.6 0.9 1.4 0.9 0.6 0.5 1.1 1.0 0.7 0.4 0.4 1.4 1.7 2.4 3.1 1.9 2.1 2.3 2.5
Callithamnion pikeanum 0.3 0.1 <.1 0.1 <.1 <.1 <.1 + <.1 <.1 '.1 0.2 <.1 <.1 * + + o.1 0.1 <.1 * + -.l
Callithamnion app./Pleonosporiu= app. - 0.2 0.4 0.2 0.2 0.1 0.1 <.. 1 .1 <.1 I + - + + -<.1 <.I <.1 0.1 +
Callophyllie tirm - - - - - -.1 - - - - - - + -- -

Callophyllis app. - 0.1 - + .1 + -1 <.1 + 0.1 - + + . <. 1 <.1 C.1 c. + - .1
Chondracanthua canaliculatus 21.2 20.2 19.1 24.0 19.7 27.3 33.0 22.0 29.9 16.4 9.8 13.1 14.9 17.2 19.6 20.7 21.8 25.3 30.2 32.2 29.5 26.0 24.6
Chondracanthue corymbiferus (prey. Gig. <.1 0.4 0.3 0.4 0.9 0.4 0.7 0.3 0.4 <.I <.I -.1 <.1 <.1 0.1 0.2 0.7 0.9 1.0 0.9 0.6 - 0.2 1.0
Chondracanthue harveyanua/spinosu o.1 -.l - 0.1 <.l <. -.I - <.I <.I

Chrysophyta unid. .- - + + <.I + <.I <.1 0.1 <.I . . + - -<.. + +
Cladophora spp. * + <.1 + ..l * + o.1 * + + + + + +. 1 +

Colpomenia spp. - - - - + . <.- - - + - + - - + -

Corallina officinalia 1.3 1.0 1.9 1.3 1.3 0.4 0.8 0.6 0.1 -.1 ..1 -.1 0.1 -.1 0.1 <.I 0.2 0.1 0.4 0.2 <.1 0.1
Corallina vancouveriensis 2.4 2.6 3.4 3.5 3.7 2.6 2.5 3.0 2.0 2.6 1.5 1.7 1.4 0.6 2.6 2.2 1.2 1.1 1.4 1.6 1.3 2.5 2.2
Cryptopleura rupreohtiana - - '.1 - - + - - + - - .1 - - - - <.1 ..1 * + - - .1
Cryptopleura violacea 0.2 0.5 0.9 0.9 1.7 1.8 2.5 1.5 0.9 0.4 0.4 0.9 0.7 0.5 1.3 1.0 1.9 1.3 1.4 2.0 1.9 0.5 2.5
Cryptosiphonia woodi - - - - - . - - - --. i 0.1 - - - -

Cystoseira osmundacea - - - <.1 <.1 <.I - - - - - - - - - - -

Egregia menziesil 0.9 <.1 - 0.6 - -. 0.7 .1 0.1 - - .1 0.4 0.5 0.3 4.7 0.5 4.4 1.5
Endooladia murioata 0.1. <.<.I - .1 - + -1 <.l 0.1 0.2 0.2 0.4 0.4 0.3 0.5 0.4 0.5 0.3 0.6 0.7
Zrythrophyllui delesserioides -1 + -.1 - <.1 - - - . - - . - . - + . - - -

Parlowia/Pikea app. -complex .+ + + -.. 1 +

Pucus gardneri - - - - - -

Gastroclonium subarticulatum 6.9 6.4 8.4 5.9 14.9 8.5 6.0 18.0 16.6 8.6 7.3 7.3 6.3 4.1 6.0 4.6 12.7 10.2 9.8 8.5 9.3 11.5 19.9
Gelidium coulteri <.1 0.6 <.1 0.3 <.1 <.I 0.2 0.5 0.5 0.4 0.6 0.5 0.4 0.4 1.0 0.5 0.2 0.4 0.1 <.1 <.1 0.2
Gelidium pusilluw 0.2 0.6 0.2 0.2 0.6 0.5 0.6 0.7 0.7 0.5 0.3 0.3 0.4 0.4 0.5 0.3 0.3 0.5 0.5 0.2 + 0.3 0.6
Oelidium robustu +- - - - - - - - - -

Gracilariopois lemaneiforuia- +

Grateloupia doryphora C.l * - .1 0.1 - .1 0.1 0.1 o.1 <. - <.1 +

Halosaccion amricanum + - - - -+ - -

Halymenia/Schizymenia app. -complex 0.2 0.1 0.1 <.1 <.1 0.1 <.1 <.1 0.1 0.2 <.I 0.1 <.1 - .1 <.1 <.1 <.1 + + + 0.1
Hymenena app. - - - - -.1

"Lsminaria satchellil + -. 1 +

Laminariales - - -

Hastocarpus jardinii 0.3 0.7 0.9 0.7 1.4 0.9 0.7 1.1 1.5 1.2 0.9 1.6 2.1 2.5 1.2 1.3 1.5 1.7 1.7 1.9 1.4 1.9 1.7
Hastocarpue papillatus 1.6 2.0 2.7 2.5 2.5 3.3 2.0 2.3 7.2 4.7 7.1 12.9 11.1 5.3 4.0 3.5 2.7 2.6 2.3 1.9 2.2 3.0 2.1
Matzaella affinis 0.1 '.1 0.1 0.2 0.3 0.1 <.1 0.3 0.4 0.7 0.7 0.5 0.4 0.3 <.1 0.2 0.3 0.3 0.5 0.2 0.3 0.3 0.6
Maszaalla californicum (prey. Rhod. cal. - - - <.I - - - - - - -

mazzaella flaccida 55.1 43.4 41.1 47.2 47.4 48.2 51.6 37.1 25.4 24.5 38.0 47.9 47.9 52.4 S5.9 56.1 47.6 40.5 40.4 42.2 36.1 37.3 33.9
Mazzaclla heterocarpa 0.3 0.3 0.6 0.6 1.2 1.1 0.7 0.4 1.0 1.1 2.7 2.2 1.4 1.8 1.8 1.9 1.8 1.8 2.5 1.0 1.0 0.9 1.7
Mazzaella leptorhynohos - - - <.I + - + - <.I <.I 0.1 0.1 0.1 <.l <.l <.I 0.1 <.1 <.1 0.1 <.1 - <.1
Mazzaella lilacina (prey. Irid. cord.) <.1 0.4 0.3 0.5 1.2 0.4 0.5 0.1 0.4 0.9 0.9 0.9 0.3 0.1 0.1 0.3 0.9 0.4 0.2 1.5 1.2 1.0
Mazzaella rosea - .- + + +. - - + - - . - -

Maasaella volana -. 1
melobesia mediocri- + - + - + + + + + +
Mierocladia borealis . - - - - - - - - -

Microcladia coulteri 1.7 0.2 0.9 0.2 0.6 0.3 0.6 0.3 0.2 0.2 0.2 1.0 0.1 <.1 <.1 0.2 0.6 0.3 0.1 0.4 0.2 0.1 0.2
Nemalion helminthoidea - . - - - - - + - - . - - - - - - - - - -+

Non-coralline crust 6.2 7.1 5.9 5.9 7.3 9.9 10.2 12.5 11.6 15.7 21.1 21.2 16.8 15.2 15.1 12.6 12.2 10.2 8.9 8.6 9.9 10.3 13.4
Osmundea app. 0.3 0.4 1.0 0.7 1.3 0.4 0.5 0.6 1.0 0.2 0.2 0.2 0.2 <.I 0.2 0.2 0.8 1.1 1.1 0.7 0.1 0.2 0.6
Polvetia compresa - - - - - - . - +

Phaeostrophion irregulars - -e- - - - + - - -

Phyllospadix app. 1.5 2.0 3.6 2.9 3.7 1.8 1.4 1.6 1.2 0.7 0.1 1.0 0.4 0.3 0.2 0.1 1.2 1.3 1.7 4.1 4.9 2.5 4.9
Polyneura latissima <.l "0.1 <.I 0.2 <.1 0.2 <.1 0.3 <.I <.1 + <.I -.1 + ..1 0.1 0.1 <.1 0.1 0.2 + - ..1
Porphyra spp. - 0.1 0.5 0.2 0.9 0.3 + 1.6 <.I 2.0 3.3 1.4 1.6 0.1 0.3 0.1 - 0.4 1.0 1.2 + - 1.5



Horizontal Band Transects -. Yearly Algal Nean Cover(per 1 m squared) - South Control Station SC 1 at +0.3m (continued)

Species Year

Station/Sur,,evs
1976 1977 1976 1979 1990 1991 1992 1993 1994 1965 1996 1997 1996 1989 1990 1991 1992 1993 1994 1995 1996 1997 1999

4 4 6 6 6 4 9 4 4 5 4 4 A A A A A £I 4 2 2 2 2
4 6 6 6 6 6 6 4 6 a 6 6 A 4 A A 4 4 4 3 2 2 2

% Coverage

Prionitle app.
Pteroeiphonia dendroidea
Rhodophyta (Juv. blades)
Rhodymenia sip.
Sarcodiotheca gaudichaudil
Smithora najadum
Spongoworpha/Aorosiphonie-complex
Ulva/Bnteroaorpha spp.
coralline crust
filamentous red algae-ocoplex
juv. articulated coralline algae

c.1 - measured but in low abundance
+ only recorded as present

0.1 0.6 0.9 1.3 1.2 0.8 0.4 0.9 0.9 0.5 0.3 0.6 0.4 0.2 0.6 0.9 1.5 2.1 3.0 2.6 1.6 1.0 1.9
* + * +.1 * , 4.1 . + - c.1 4.1 -

- .l - .l t , - - - - - - - - - - -
+

C.1 0.1 <.1 c.1 0.2 4.1 '.1 4.1 4.1 4.1 .c.1 + 4.1 + 4.1 0.2 0.2 0.2 0.3 0.2 0.2

+ - 9.5 0.9 0.2 0.6 0.2 + s.1 .. 1 <.1 + + - + 0.3 + <.1 0.2 + 0.3 -

<.1 + . - - - 1.1 .. 1 0.4 . - + <.1 - + + 0.3 <.1 - -

0.7 0.4 2.7 5.5 0.7 0.6 1.1 2.1 4.2 3.5 2.2 1.1 0.9 1.2 4.1 2.7 3.2 1.2 1.0 0.5 0.2 1.1 0.2
16.8 12.8 12.2 10.2 11.4 12.9 13.9 17.1 11.8 15.3 11.7 7.5 7.5 8.4 0.6 6.1 10.2 9.9 10.1 12.3 14.2 11.3 13.2
z.1 0.2 <.1 0.1 <.1 0.2 <.1 <.1 4.1 .1 , <c.1 <. + + <.1 4.1 <.1 <.1 + + 0.2 +

- 1.1 -. 1 0.6 0.7 .. 1 0.3 '.1 0.2 0.3 0.6 0.2 0.2 0.2 0.1 0.1 1.2 0.7 0.4 1.4 0.1 1.0 0.7



APPENDIX C2 - Intertidal Invertebrates

Horizontal Band Transects



Horizontal Band Transects - Yearly Invertebrate Mean Abundance (per 2 m squared) - North Control Station K0C I at *0.9in (Based on S 'Tegula- Count Quadrate)

Species Year 1976 1977 1978 1979 1980 1991 1992 1993 1994 1995 1996 1987 1996 1999 1990 1991 1992 1993 1994 1995 1996 1997 1996
1 4 5 4 5 6 5 4 3 6 5 4 4 d A £ A 4 4 1 2 2 2

st ti a
a on U v 1 4 5 6 5 5 5 4 3 6 5 4 4 A 4 a A 4 a 3 2 2 2

Counted Regardless of Size

Acanthina app.
Anthopleurs alegantisalma
Balanus app.
Calliostoma ligatum
Hpiactla prolifera
Fiaeurella volcano
Hallotis app.
Hed•grapaus nudus
Leptasterias app.
Lottia digitalis
Lottia limstula
Lottia pelts
Hacclintockia acabra
Hopalia Opp.
Nucella nerrginata
Nuttallina californcas
Oeenebra app.
Pachygrapaus crsasipes
Pagurue app.
Ploacter ochraoeus
Peaudomelatcma torosa
9trongylocentrotue purpuratus
Tectura persona
Tectura ecutum
Tegula brunnea
Tegula funebralla
Tetradlit rubeeaen.

Only Counted if Greater than I1

Aemaaa mitra
Aosaeida. unid.
Als app.
Barlsa app.
fittium app.
cancer app.
Chaetopterldae
Cirratulidae/Terebellldae unid.
Crepidula app.
Cysnoplax app.
Diaulula eandiegensas
Oiodcre app.
Orapaidae (juv.)
Heamgrapeus oregonensi.
Haptacarpus app.
Hermlasenda crasaicornit
Ripponix app.
Ioomlopome app.
Idotes app.
Isachnochitonidas
Lacuna app.
Liasothuria nutriens
Littorins app.
Lophopanopeus app.
Lottia sami
Lottia ochracea
Loxorhynchua app.
Maj idae

- - . .1 - - - - 0.4 <.1 0.1 0.3 - - 0.1 <.1 -. 1 - - 0.1 - 0.1
13.2 9.3 10.3 12.S 14.4 16.1 6.9 4.7 3.9 5.9 6.9 7.8 4.7 4.3 5.6 3.4 2.7 2.5 2.8 2.1 2.1 1.8 2.0

. 0.2 .1 - 0.2 <.1 0.6 1.4 0.4 - - - - .1 - - - - - - -
0.1

0.3 0.3 '.1 0.1 -.1 ý.1 '.1 0.3 .l 0.1 '.1 - <.l 0.2 <.1 - -
0.1 .. 1 .1 .. 1 0.2 0.1 o.1 0.2 O.S 0.4 0.2 9.1 0.1 0.2 -. 1 0.4 0.3 0.5 .. 1 0.1 0.3
0.2 0.2 0.2 0.1 0.2 0.2 .. 1 0.7 0.2 0.4 0.7 0.9 0.6 0.6 0.6 0.6 0.4 0.6 0.2 - 0.1 -

- - .1 - 0.1 0.2 o.1 0.2 - - .1 - - .1 - - - .. 1 - - -
0.2 0.2 0.3 0.7 0.4 0.5 0.4 0.4 o,1 <.1 0.2 0.4 0.2 0.2 0.2 0.7 0.8 0.2 0.7 0.6 0.2 0.4 0.2

- - - <.1 - 0.2 - - 0.5 - - - 0.1 - - - - 0.1 - - 0.1 -

0.3 0.2 0.5 1.3 0.9 1.6 1.2 0.6 1.3 1.5 2.0 0.9 2.3 1.6 1.3 1.7 1.2 1.3 0.3 0.4 0.9 0.6 0.4
.. 1 0.3 0.6 0.8 0.4 1.1 0.6 0.3 6.6 2.1 0.7 0.2 0.2 0.1 0.3 0.4 0,3 0.3 - - - - 0.3
1.9 1.3 6.9 5.5 9.0 16.1 11.7 15.9 130.0 132.2 96.5 25.1 11.2 14.0 14.9 7.3 1,9 2.3 0.5 0.7 0.3 0.4 2.1

- 0.1 .. 1 4.1 0.1 0.2 0.2 C.1 0.4 0.6 0.2 0.4 0.3 0.1 <.1 .. 1 0.2 0.2 - 0.3
0.1 * 0.1 - .1 o.1

0.1 0.1 - 0.3 0.3 0.S 0.9 0.6 0.3 0.2 0.8 0.2 0.3 0.2 0.6 0.9 0.6 1.0 0.4 0.4 0.3 0.9 0.9
- 0.1 0.2 0.9 0.9 0.4 0.3 0.4 1.5 2.5 1.6 0.7 0.5 0.2 0.9 0.4 0.7 0.8 0.3 0.2 0.1 0.2 0.4

0.2 0.1 0.2 0.1 0.3 0.3 0.3 0. 0.1 0.3 0.5 0.2 0.5 0.7 0.9 0.5 0.4 0.9 0.3 0.5 0.6 0.4 0.1
6.5 6.9 16.7 14.6 19.5 22.6 17.1 15.7 12.9 13.6 11.3 12.0 10.7 14.3 25.8 38.5 29.6 27.4 23.1 27.3 27.5 11.3 8.2

-,- - . . - .1 - - - 4.1 0.1 - - 9.1 - - - - 0.2 .. 1 -

0.1 0.1 o-1 0.2 0.3 0.2 0.2 0.1 <-1 o.1 c.1 0.1 <.1 .. 1 0.5 0.1 0.2
0.1 - 0,1 - - . . - . - - - - . - - . - -

0.6 0.2 1.2 1.7 1.7 1.1 3.9 1.2 3.0 2.2 2.0 3.0 1.8 1.0 1.0 1.4 0.5 0.6 0.5 0.4 - 0.2
0.2 - - 0.1 -. 1 0.1 0.3 0.1 .l.1 0.1 - - 0.2 - 9.1 -1 - - 0.4

65.9 69.2 129.7 131.2 162.9 119.9 122.3 190.1 151.3 272.2 290.4 249.9 230.3 212.2 203.6 146.1 119.7 110.7 86.5 157.1 123.6 127.4 127.2
0.2 1.9 2.0 0.4 0.6 1.9 0.7 2.6 0.7 1.3 0.5 0.1 0.3 0.3 0.7 3.3 1.5 -.1 0.2 0.3 - 0.8

* .1 + 0.3 0.3 0.1 0.2 + 0.1 -. o1 -1

. + + + + + + + + + + + + +

- . . - - - .. - +. - - .

+ + + + + 0 + 4 + + + 0 4 0 + +

-0 0 0 003 0.0 0.1 0.0 + 000 - 0 . 0



Horizontal Band Transects - Yearly Invertebrate Mean Abundance (per 1 m squared) - North Control Station NC 1 at .0.9m (Based on 5 Tegula" Count Quadrats) (continued)

Species Year 1976 1977 1978 1979 1980 1991 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1999

# 8tation/Survoys 1 4 S 6 5 6 5 4 3 6 5 6 4 4 4 4 4 4 4 3 2 2 2

Counted Regardless of Size

Mytilidae
Mytilus californianus

Mytilus galloprovincialis

Nemertea unid.

Noerididae unid.

Only Counted if Greater than 1I (continued)

litidiecala/Opalia epp.
Pelecypoda unid. boring

Petroliethas gpp.

Ploaster/Henricia (jUV.)

Platyhelminthes unid.
Pollicigpe polymerus

Polychaeta unid.

Pugettia gpp.
Pyonogonida Unid.
Serpulidae unid.

Serpulorbis squamigerue
Sipuncula unid.

Tricolia epp.
Triopha maculata

% Coverage

Bryozoa, unid. (encrusting)
Chthamalus fissue
Haliclona epp.
Phragmatopoma californica
Pista epp.
Porifera unid. (encrueting)
Spirarbidae
tunicates, colonial/social unid.

-.1 - measured but in low abundance
+ = only recorded as present

-- -0.2 -

<.1 <.1 0.1 0.3 <.I + + <.I - 0.2 0.3 1.1

0.2 - 0.3 0.4 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.3 0.5 1.0 .1 0.1 0.3 .. 1 0.2 0.1

-+ . + ÷ + - + -+-- . + +, - - .

-- - 0.2 --

- -1-+ + + + c.l 0.2 <.1 0.9 1.0 2.1 3.2 2.2 3.7 3.1 3.4 3.6
- - 4 <.1 . .1 - ÷ - <.1 - -

- .l o.l1 0.2 <.1 <.l1 c.1 . + o .1 <.l1+ +

02.1 1 <1 + +

+<.1 + <.+ 4 + + + + + + + + +
-- - ÷ . 4 + .+

0.2 <.1 + o.1 4.1 0.2 0.1 0.4 .1 0.6 0.4 + + + 0.1 0.1 0.1 + + + 4 4 +
<.1 - - - + .1 <.1 .1 + + + + + + * ÷ ÷

+.l + + * + + + o-1 + <ol + + + + + 0.1 + 4 + + +

- - . 4. ÷ ÷ ÷ - . -

* 4. + , 4 4. 4 .+ + 4. 4÷ + * 4÷ + + + 4, 4÷



Horizontal Band Transaects - Yearly Invertebrate Mean Abundance (per I m squared) - North control station NC I at +0.3M (Based on 5 'Tegula' count Quadrats)

Species Year 1976 1977 1970 1979 1900 1981 1982 1983 1984 1905 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1990
1 6 5 6 5 6 5 3 3 6 5 6 4 4 4 4 4 4 4 3 2 2 2

. at or, urve s

Counted Regardless of size

Anthopleura elegantlesima
Salanus app.
Calliostoma ligatum
Epiactle prolifera
Fissurella volcano
Haliotla app.
Hemigrapaus nudus
Leptaateriae app.
tottia digitalis
Lottia llmatula
Lottla pelta
Macclintockla scabra
Mopalla app.
Nuttallina californica
Ocenebra app.
Pachygrapsus crassipee
Pagurus app.
Pisaster ochraceus
Pseudomelatoma torosa
Strongylocentrotus purpuratus
Tectura paleacea
Tectura scutum
Tegula brunnea
Tegula funsbralis
Tetraclita rubescens

only Counted If Greater than I-

Acmaea mitrt
Acmaeidae unid.
Aeolidia paplilose
Alia app.
Amphissa spp.
Anthopieura artemsiia
Anthozoa unid.
Asterina mlniata
Asteroidaa unid.
Barleela app.
Bittium app.
Cancer antennarius
Cancer app.
Chaetopteridae
Clavelina huntsmani
Crepidula app.
Cucumaria app.
Cyanoplax app.
Diaulula sandiegensls
Eupentacta quinquesemita
Grapaidae {Juv.)
Henricia levluscula
Heptacarpus app.
Homalopoma app.
Idotea app.
tschnochitonidae
Lacuna app.
Lapidozona spp.
Liasothuria nutriens
Lithopoma gibberosum

2.2 3.3 4.2 3.7 5.0 3.8 3.6 3.7 3.6 5.1 5.1 5.3 8.7 5.6 7.0 4.7 4.0 3.0 1.0 1.3 0.6 0.6 1.6

0.3 0.9 1.6 1.1 1.3 0.7 0.3 0.7 - 0.4 0.0 0.2 0.2 0.3 0.6 0.3 0.4 0.6 0.2 0.1 0.2 0.2 0.4
- 0.1 0.3 <.1 0.4 0.3 0.2 0.1 1.5 0.2 <.1 0.1 - .. 1 <.1 0.3 0.5 0.4 0.5 0.2 0.3 0.2 0.9

<..1 <.1 a1 <.1 - -- - 0.2 <.1 - - -

0.3 0.1 0.6 0.5 0.6 1.3 1.1 0.5 0.1 0.2 0.0 0.6 0.9 1.2 0.9 0.7 0.6 0.2 0.5 0.5 0.9 0.2 0.6

0.2 - 0.1 0.1 < 1 0.3 0.7 0.2 0.2 0.2 <.1 0.3 <.1 0.2 0.3 - a.1 0.1

0.3 0.2 -. 1 0.2 0.1 0.3 3.7 1.4 <.1 -. 1 0.2 o.1 0.2 0.3 0.3 0.3 0.1 0.1 0.2 0.1 0.3

<.1 <.1 <.1 0.1 -. 1 - .1 - 7.5 17.5 4.9 0.3 -. 1 0.3 -. 1 0.2 0.3 0.2 --

0.1 0.1 <.I 1.1 0.2 0.2 <.1 <.1 0.2 <.1 0.2 -. 1 0.3 0.1 <.l 0.1 0.3
.- - . - - - - - -. 1 0.2 - - 0.1

0.1 0.2 0.3 0.3 0.3 0.1 0.2 0.5 1.4 0.3 0.4 0.1 0.1 0.2 0.6 0.2 0.1 0.1 0.7 0.2 0.1

- . ,I I- < 1 0.0 - 0.1 .1 0.2 0.2 0.1 0.3 0.3 0.2 0.2 0.4 <.1 0.1 - 0.1

12.3 11.9 11.5 12.9 19.0 14.2 15.3 12.6 10.1 10.0 12.7 14.1 12.7 10.4 19.0 22.0 20.8 19.0 14.5 12.5 19.6 22.3 16.0

-. 1 0.1 <.1 <.1 - - 0.2 a.1 - <,1 - <,1 - 0.1 -<.1 - +

-. 1 - - .1 - - < .1 . I - - - O - 0.1
- .1 - +.1 <9 <.1 - .1 + 0.2 .1 0.2 0.1 <.1 0.3 -

- . - + - - - + - - . + - +.

0.3 0.3 0.5 0.1 0.2 0.3 0.5 0.1 3.1 1.2 1.4 0.4 - 0.2 0.1 0.7 <.1 0.3 0.3 0.1 0.1 0.1 0.3

2.1 0.7 1.7 2.4 8.5 2.5 3.3 3.3 0.3 1.1 2.3 3.1 0.8 2.3 4.1 9.5 2.0 0.8 2.3 2.4 4.7 5.5 0.3

40.7 40.4 40.6 71.2 908.4 52.3 20.1 62.7 28.0 02.7 86.1 109.8 97.4 62.2 83.0 38.2 40.0 36.1 24.0 31.3 31.0 30.2 91.U
- - 0.8 - <.I <.I <.1 0.5 - 0.8 0.8 0.3 <..1 1.2 1.2 1.5 0.1 1.2 - 0.2 1.4 0.1

+ - - <+ - - <.1 4 - +; <.1

+.1 + + + + +4 + + + * 0.1 + + +
- - -- - .- - - .<.1

<.1 + + + + + * + + + + .

+<0.1 - <. - <.1 0..1 ..
.1 +

<.1 -

+ + + + - 4 + 4 4 + +

+ + + + +

+ + + 4 4 + + + * + + + + +
-- - - <.1 - <0.1 - 0.1 .0.1 <.1 -. - <..1

- - - - <.1 <.I + <.0.I 0.1
- .1 ÷ +0 - +

0.2 + + + * + + + + + 4 + + -+ + +

+ + + + +

-< .1 . <.1

1- + + .0 + - - . + + - +

+ - . . + -. 0 .0 - ÷

4+ 0 . 0 + +

+. ÷ 4 .0 4 0 4 + * 4 4 4 + 4

- 4 4. 4 0.1 + +

0.1 < .. 1 - - - - . . . -

0..1

+

<.1.

0 + ++

.0+ .0+ +0 .

.0 <.1 0 . 0



Horizontal 8and Transects - Yearly Invertebrate Mean Abundance (per 1 m squared) - North control Station Nc I at .0.3m (Based on 5 "Tegula- Count Quadrats) (continued)

Species Year
Stat Irnl/•lrLv0v

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
1 6 5 6 5 6 5 3 3 6 5 6 4 4 4 4 4 4 4 3 2 2 2

station/surve

only Counted If Greater than I- (continued)

Littorlna app.
Lophopanopeus app.

Lottia asai
Lottia ochracea
Majidae
Megatebennus blmaculatus
mytilus californianus
Nemertea unid.
Nereldidae unid.
Nltidlecala/Opalia app.
OphlothrIx app.
ophluroldea unld.
Pelecypoda unld. boring
Phidisna hlltoni
Plsaster/Henricla (juv.)
Poiychaeta unid.
Pugettla app.
Pycnogonida unid.
Pycnopodia helianthoides
Pyura haustor
Rostanga pulchra
Serpulldae unid.
Serpulorbis aquamigerus
Sipuncula unld.
Tonicella llneata
Trlcolia app.
Urticina app.
tunicate. solitary unid.

* Coverage

Acarnus erithacus
Amphipod (tube)
Bryozoa, unld. (encrusting)
Bryozoa, unid. (foliose)
Chthamalus fissus
Dodecacerla fewkeel
Eurystomella bilabiata
Hallclona spp.
Phragmatopoma callfornlca
Plata app.
Porifera unld. (encrusting)
Salmacina tribranchiata
Splrorbldae
tunicates. colonial/social unid.

<.i = measured but In low abundance
+ only recorded as present

+ + + + + + + + + + + +

++ + +-- + * + +4 + + * .4 * +4 .4 , - * .4 - - -

0.2 0.1 0.4 0.8 0.5 0.2 0.3 0.4 0.3 0.2 0.3 0.4 0.4 0.2 0.1 0.2 0.3 0.5 0.1 0.2
.. - - - - --+ 0.1 0.1 0.1 0.2 - <.1 + -. 1

+ + + + . 0 + + + +

++

-~~ + + 41 - . -1 + +

.1 - -1 -. 1 1 .. 1 0.1 0.1 <.I . 0.1 -1 <.I

0.71

+ + + + + 0.2.1 0. + + + + - <.1 + + +
- .1 - .. 1 - .4.1 - - < .1 -

+ - .1 + + + + +

. 0. 1.2. 2.9 1. 1. 1. -. 1- 0. 0. o. 0.3 -. 0. 1. 1. 2.5 3. 2. -ý 5 2.

+ + -1 < 0.2 -1 - 14 -1 1 + I + + + + + - I +- .- - o1 - -+

-- - - - + + +. + - <..1 - ÷ .4 <.4. . * +4 -

+ + + ++ + + + + + + + + + + + + +

0 ...1 .. . 0.1 0.0.01 0 -. 1 0.1 . 0.1 0.1 .4.1 <.-. -- + -
-- - aol - - + - - -.

- - - - - - - - - . 0.7 - - - --

- +40 . 4 + .+4 - 4+0. 0.3.÷ . .4 + 4 +4 +4 +4 .4 -+

<.1 1 , .4 + +4 + -0.4. 0.1 .4 .4,1 + + 0 + o +

5.7 0.9 1.2 2.9 1.7 1.3 1.3 0.5 1.9 0.8 0.6 0.0 0.3 0.6 6.9 1.2 1.4 2.5 3.3 2.3 4.7 5.0 2.0
4 €4 0.1 <.1 .4.1 0.2 .4.1 0.1 .4.1 .4.0 <.1 .4.1 0 .4.1 . + .4 + + 0 + .4.1 .4

+ + +4 . 4 4 4 . 41 4 4 . . 4 4 + +. + + +4

0.2 +4 <.1 0.5 0.1 0.4 <.1 .4 0.1 +4 .,1 <4.1 <4.1 o.1 .4 <-1 .4 <.1 .4 <.1 0.5 2.0 .4



Horizontal Band Transects - Yearly Invertebrate Mean Abundance (per 1 m squared) - Field. Cove Station PC 1 at .o.9m (Based on 5 -Tegula* Count Quadrats)

species
8 Ssation/ant

Year 1976 1977 1979 1979 1990 1981 1992 1963 1984 1985 1986 1987 1989 1989 1990 1991 1892 1993 1994 1995 1996 1997 1998
-e1 2 no no no nO t no n 1 2 3 3 n 1 4 4 4 4 4 4 4 3 4

# station/su

Counted Regardlese of Bige

Aceanthina app.

Anthopleura elegantissi•a

Anthopleura xanthogresica

Conus californicus

Spiactis prolifers
Fisos=ella volcano

Haliotis app.
Hemigrapsus nudus

Leptastariae app.
Lottie digitalis

Lottia limatula

Lottia pelta
Macclintockla acabra

Mopalia app.
Nucolla esarginata

futtallina colifornica

Ocenebra app.
Pachygrapaus orassipes
Pagurue app.

Pleaster ochraceus
Strongylocentrotus purpuratus

Tectura persona

Tectura ocutunm
Tegula brunnea
Tegula funebrali.

Tetraclita rubsscens

only Counted if Greater than 1"

Acuaea mitra
Aumaeidae unid.

Aeolidie papillosa
Alia app.

SAphisoa app.
Bittium app.
Cirratulidae/Terebellidae unid.

Crepidula app.
Cyanoplax app.

Discurria incesas
tarapsidae (juv.)

Hewigrapsun oregonensis
Heptacarpus app.
Hipponix epp.

Homalopoma Opp.
Idotea app.

Xachnochitonidae
Lacuna epp.

Lepidozona app.

Littorina app.
Lophopanopeus app.
Lottia acmi

Lottia oohraeoa
Majidea

Nemertee unid.
Nereididae mold.

Nitidiocala/Opalia Opp.
octopus app.

Pelaocypoda unid.

0.2 -

133.9 206.5

0.2

1.2 1.6
0.1

o.1 0.1

0.6 0.5
0.2

12.9 3.9
o.l

0.3
33.5 53.5

0.1

0.2
0.6 0.6
0.2

281.2 233.5

0.3

0.1

0.6 0.7 3.4 1.8

359.8 223.4 2531.2 259.3

O.- 0.1
0.4 - <.1I
0.4 0.4 0.3 0.4

- 0.4 <.1
0.1

o.l

1.8 6.7 4.4 S.0
- 0.3 0.3 -

9.2 45.3 42.6 46.4
- 0.2 0.4 0.3

0.4 0.1 <.1 0.2
6.0 0.9 2.5 4.3
0.6 1.5 0.7 1.3

23.2 23.8 26.7 39.4
0.2 0.1 4.1
0.2 0.2 0.1 0.1

0.6 11.1 4.6 1.9

260.4 221.5 235.7 269.7
- .1 0.1

+

0.6 3.0 0.1 0.7

+ + 0

0.4 + €. 0.2

+ +

1.4 2.0 2.5 1.7 1.1 0.0 0.9 1.1 1.3 1.5

265.0 271.4 316.1 322.2 231.1 222.8 151.6 161.9 152.7 155.5
- - - - - - - 0.2

0.2 .

-- <.1 .1
< .1 0.1 - <.1 -< .1 - -

0.2 --.1 c.1 0.1 0.1 - 0.1 0.1
- c.1 - 0.1 <. -

0.1 -

5.2 4.1 4.2 2.8 4.2 2.8 2.5 4.2 2.9 3.5
0.6 0.3 0.5 <.I 0.3 0.4 0.4 0.5 0.5 1.0

75.0 65.5 67.3 32.7 36.7 9.2 5.8 12.2 14.8 11.3
0.5 0.2 0.1 <.1 0.2 0.3 0.1 0.2 0.2

0.1 - .- - - - <.I

0.4 0.2 - 0.3 - - <.1 - -

1.2 " 3.6 3.1 2.6 2.5 1.7 1.1 1.4 1.1 0.6
1.4 0.8 2.0 1.1 0.7 0.9 1.0 1.5 1.2 0.9

32.0 29.4 33.6 34.6 44.9 29.4 41.3 62.1 20.7 19.7
- 0.1 C.1 0.1 0.2 0.3 0.4 0.1 - <.l

0.1 0.1 0.2 0.2 0.3 0.4 0.3 <.1 0.2

6.6 3.7 3.2 0.6 1.5 1.3 1.9 1.3 1.3 0.7
1.I - 0.1- - -

267.6 386.6 310.7 271.2 284.6 261.0 214.5 194.7 249.9 221.3
- 0.3 * 0.1 0.3 0.9 0.1 - o.l

+ + + ÷ + + 0.4

<.1 - - 0.1 - - - . -

* + 0

0 0, <. + 0 4 4 .
2.0 3.1 1.8 1.8 0.9 1.0 1.1 0.0 1.2 0.7

- . 0 ÷ + - -.

- + + 4

0. .1 --

* + , * * + * 0.4

4 + 4- o.i + 4 * + * ,

0.8 0.+2 c.1 0.1 0.1 c.l 0.2 o.1 0.3 0.1



Horizontal Band Transects - Yearly Invertebrate Mean Abundance (per 1 M squared) - Fields Cove Station FC 1 at +0.9im (b•sed on 5 "Tegula" Count Quadrats) (continued)

Species Year 1976 1977 1978 1979 1990 1981 1982 1983 1964 1985 1966 1997 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
4 2 no - ne a s os no 1 2 3 3 no 1 4 4 4 4 4 4 4 3 40 station surve

Only Counted if Greater than 1* (continued)

Petroliethes spp.
Polychaeta unid.
Polynoidae
Pugettia spp.
Serpulidae unid.
Sipuncula unid.
Tonicalle lineata
Xantbidae unid.

% Coverage

Bryozoa, unid. (encrusting)
Chthamaluo ftisus
Haliclona app.
Phragmatopoma californica
Pista app.
Porifera unid. (encrusting)
Spirorbidae

c.1 o measured but in low abundance
+ - only recorded as present

- - .

0.2 -

- - <.1 -

0.1 '.1 0.4 0.8

0.3 <.1 ..1 0.1

+ + <.1 +.1 ÷ + c.1

1.5 2.0 1.4 1.4 0.4 0.2 0.6 0.4 0.4 +

2.4 2.0 1.2 2.0 0.9 0.3 0.1 . 0.3 <.1

1.0 <.1

0.1



Sorizontal Band Transects - Tearly Invertebrate Mean Abundance (per 1 m squared) - Fields Cove Station PC I at .0.3m (Based on S "Tegulae Count Quadreat)

Speaies Year 1976 1977 1979 1979 1990 1991 1992 1993 1994 1995 1996 1997 1999 1999 1990 1991 1992 1993 1994 1995 1996 1997 1998

OStation/Surveya 1 2 no no m na no no 1 2 2 1 no 1 4 4 4 4 4 4 4 3 4

Counted Regardless of Size

Acantlilna app.
Anthopleura elegantlesima
Dalane app.
calllaoctoem ligatu=
3piactie prolif era
Fissurella volcano
Fualnue luteopictus
Haliotis app.
HRaigrapaus nudus
Leptasteriaa app.
Lottia digitalis
Lottla limatula
Lottia pelta
Maccllntockia scabra
Nitra idae
Nopalia app.
Nuttallina californica
Ocanebra app.
Fachygrapaus crass ipes
Paguruls pp.
Plsaater ochraceus
Paeudomelatoma torosa
9 trongylocentrotus purpuratua
Tactura palcacea
ectura ascutum

Tegula brunnea
Tegula funebralis
Tatraclita rubscaens

Only Counted if Greater than 1i

Amcaea mitra
Acmaeidas unid.
Aldisa sanguinea
Alsa app.
Amphisea app.
Barleela app.
Bittlum app.
Cancer antennarlus
Chaetopteridae
Crepidula app.
Cucumaria app.
Cyanoplex app.
Diodora app.
Diacurriea Lnesa
Dorioptilla albopunctata
Grapaidas (juv.)
Hlnricia leviusoula
Heptacarpus app.
Hermissenda crassicornis
Iomalopoma app.
Idot.a app.
Iacihnochitonidae
Lacuna app.
Lepidozona app.
Llssothurta nutriena
Littorile app.
Lottiea asmt

.1 -
5.7 9.1

0.4 1.7

0.3

4.6 a.5
0.1 -

0.2

0.2 0.1

0.1 -

2.0 14.9

0.1 1.5

0.1 -
0.Q3 0.1

4.9 5.9
0.1

0.1 1.4

1.4 0.4
8.7 5.3

32.1 52.0

9.2 14.4

0.2

- 0.1 -
4.6 5.1 9.1 9.6

- - - 0.2
0.4 0.2 0.5 1.0
0.9 1.9 2.7 0.6

- - - 0.4

1.2 0.1 0.5 0.2

0.3 0.3 2.2

1.4 0.0 0.5 0.6
3.0 0.6 0.6 -

21.4 9.0 23.5 0.9

0.2 - 0.2 -
3.6 3.1 6.3 2.2
1.0 0.9 1.9 2.4
0.2 1.0 0.9 1.6

15.9 14.3 9.9 12.9
0.2 0.2 0.1 0.2
0.2 0.1 - -

- 0.2 0.2

3.4 2.6 6.0 1.9
14.2 23.4 9.1 14.0
25.0 52.9 128.3 220.2
11.6 3.7 9.6 5.0

0.2 0.3 0.4 -
* 0.1 .

+ 0.1

- +.

- 0.1 - - - - - -
9.2 9.4 14.1 18.0 10.4 9.4 10.9 10.9 7.3 4.4

0.2 - + - . - - . +

1.6 2.0 1.1 1.4 1.5 1.1 1.3 1.6 2.1 0.7

1.9 1.3 1.0 2.9 3.6 3.4 0.6 1.9 2.0 5.2
- 0.1

1.0 0.9 0.2 0.4 0.2 c1 0.2 0.6
0.1 0.2 - -

0.2 1.3 0.4 0.4 0.9 0.8 0.7 1.0 0.5 <.1
- - 0.3 - - - - - . .1

0.2 0.7 0.9 1.5 2.6 1.9 0.5 2.3 1.3 2.7
0.1 <.I 0.2 1.5 2.9 3.0 1.9 1.5 11.8

0.2 0.2 0.3 - 5.0 6.1 1.4 1.9 3.4 27.4
<.1 -.1 c.1 -.1

- .1 0.1 0.1 - C.1 0.2 0.1
3.0 3.7 3.6 4.1 3.2 4.2 5.0 4.2 3.9 3.1

0.4 0.9 0.7 1.2 0.5 0.9 0.3 0.9 0.5 0.6

1.9 1.0 1.3 2.4 2.3 1.6 1.7 2.4 2.6 1.3

25.6 11.4 22.2 12.0 9.8 7.9 10.9 15.2 4.9 5.0
<.1 0.3 0.3 0.1 0.1 0.1 <.1 - 0.3

- .1 0.1 < - - .1 .1 + -

0.8 1.3 3.0 3.2 9.9 11.5 7.5 2.4 1.7 1.8

1.9 0.6 0.7 0.5 2.9 1.6 0.9 1.5 0.9 1.9

5.2 4.5 1.5 4.1 11.8 12.6 12.2 11.1 15.7 7.6
168.9 136.9 229.9 164.9 27.4 1.9 1.2 3.2 4.3 5.3

3.0 25.2 31.4 30.4 49.9 69.6 14.4 13.7 11.7 6.4

+ - 0.3 <.l 0.4 0.1 -.1 + +

0.1 - c.1

-< .1 . - + o.l *

--0.3 . + . *

+. 0.3

++

+ 1 + + -

- 4 . + , i



Horizontal Band Transects - Yearly Invertebrate Mean Abundance (per 1 m squared) - Yields Cove Station PC 1 at .0.30. (Based on 5 "Tegula" Count Quadrate) (continued)

species Tear
# Station/surVeys

1976 1977 1978 1979 1990 1981 1982 1983 1984 1995 1986 1987 1980 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
4 2 no ns Za n noe no 1 2 2 1 ns 1 4 4 4 4 4 4 4 3 4

Only Counted if Greater than 1- (continued)

Majidae
Mytilus californianus
Natantia unid.
Nemertea unid.
Nereididae unid.
Nitldlcala/Opalia app.
octopus spp.
Ophlactis aimplex
Ophiothrxl app.
Panulirus interruptus (puerulus stage)
Pelocypoda unid. boring
Petrolisthes app.
Phidiana hiltoni
Pisaeter/Ienricia (juv.)
Polychaota unid.
Pugettia app.
Pycnogonida unid.
Pycnopodia helianthoides
Serpulidae unid.
Serpulorbis equ•migerus
Sipuncula unOd.
Stenoplax app.
Tonicaella lineata
Tricolia app.

% Coverage

Bryozoa, unid. (encrusting)
Chthamalus fissue
Nurystomella bilabiata
Haliclona app.
Phragmatopoma californica
Pinta app.
Porifera unid. (encrusting)
Salmacina tribranchiata
Spirorbidae
tunicates, colonial/social unid.

<.I - measured but in low abundance
+ only recorded as present

0.1

0.9 0.7

0.6 0.5 0.1 1.4

- 0.1 - -

0.6 +

+ 0.1 + 0.2
+ 0.1. 0.8

0.2 0.2
0.1 - 0.2

+ 0.2 0.2 0.7

+ 0.3 0.2 0.1
-1. +

+ 0.1 * +
+ 0.1 +

0.1 0.3 0.4 1.5 0.8 0.7 0.6 0.9 0.3
+ - - 0.2 <.1 -. 1 <.1

+ +

- *.1- - . -<.

++

+ . .. 1 - - - + <.1

- - 4 + c.1 + * , <.1 -

0.4 *.1 0.1 0.2 + 0.3 <.1 0.5 0.5 <.1

- - . .1 - .1 <.1 -

0.4 0.2 0.3 0.3 0.5 0.3 0.7 0.9 0.4 O.S
- 0.3 0.2 0.4 0.2 0.2 0.4 0.3 0.1 0.4

+ <.1 <.1 + + + * + +

0.3 . <.1

-+ 0.1 0.3
+ -.1 0.1 0.3 0.3 0.3 1.0 1.9 0.9 1.1

+ +

+ + + + + + +
+ + + + * -1 <.I + 0.1 +1



Horizontal Band Transects - Yearly Invertebrate Mean Abundance (per 1 m squared) - Fields Cove Station Fc 2 at +.9.m (Based on 5 "Tegula" Count Quadrats)

species Year

8 Station/surveys
1976 1977 1979 1979 1990 1981 1992 1993 1994 1985 1996 1997 1999 1999 1990 1991 1992 1993 1994 1995 1996 1997 1999

1 2 na ne ns o nos ma 1 2 3 3 ma 1 4 4 4 4 4 4 4 4 4

Counted Regardless of Bize

Acantthina app.
Anthopleura elegantiesima
Balanus app.
Callioatoma ligatum
Spiactis prolifera
Pissurella volcano
Haliotio app.
Hlemigrapsus nudus
Leptasterias app.
Lottia digitalis
Lottia limatula
Lottia pelta
Macclintockia scabra
Nopalia app.
Mucalla smarginata
Nuttallina californica
Ocenabra Opp.
Pachygrapaus crasaipes
Pagurua app.
Pisaester octraceus
5 trongyloceatrotus purpuratus
Tectura persona
Tectura &cut=n
Tegula brunn-a
Tsgula funebralis
Tetraclita rubeacens

Only Counted if Greater than 1i

Acotaea mitre
Acmaseidae unsd.
Allotoplana Californica
Amphiasa app.
Cirratulidee/Terebellidae uoid.
Crepidula app.
cyanoplax app.
Grapsidae (Juv.)
Reptacarpus app.
Idotea app.
isch•ochitonidae
Isopoda unid.
Lacuna app.
Littorina opp.
Lottia aemi
Lottia gigantea
Lottia ochracea
MHa idae
Modiolus app.
mytilidae
Mytilus californianue
Natantia unid.
Nemertea unid.
Nereididae unid.
Nitidiacala/Opalia app.
Pisaster/Henricia (juv.)
Pollicipes polymerus
Polyohaeta unld.
Pugettia app.

0.5 0.5

104.6 141.5
- 2.3

o.6 1.2

0.4 0.9
0.7 0.7
0.4 0.4

11.4 13.7

c.1 0.3

0.1 0.4
9.0 20.9
0.1 -

- 0.2

1.3 2.7
- 0.1

154.7 136.7

0.3

0.5

0.1

0.1 -

0.8 1.6 3.3 1.5

125.2 113.2 99.5 143.5
- 0.9 0.3 -

3.2 2.3 2.0 2.9
- 0.1 - -

096 0.1 0.1 1.3

4.6 3.4 69. 4.7

0.8 1.5 0.9 1.5

12.9 59.6 69.5 45.5
- 0.1 0.3 0.3
- 0.1 0.5 0.2

0.6 0.2 0.5 0.7
1.0 2.2 1.9 2.9

1.6 1.3 0.9 0.6
3.4 27.6 20.7 17.3

1.4 8.2 7.9 5.3
- - - -.1

145.8 191.2 153.6 178.9

0.2

0.4 2.4 1.1 2.2

0.9 ..1
- 0.1 - -

0.2 0.2 0.5 0.3
- 0.1

- + - 0.

1.4 1.2 1.1 1.5 0.9 1.4 1.4 1.0 1.2 0.9
145.0 105.9 129.0 150.0 103.1 59.2 53.9 60.3 60.7 49.7

0.2 0.1 0.1 .. 1 - 0.1 0.1 - - -
<.• +
0.1 +

- .0.i 0.1 - -

1.0 2.1 1.5 0.5 o.1 <.I 0.3 0.1 0.3 0.2
0.2 - <.1 - .1 -. 1 .1

1.9 1.7 1.1 0.7 0.9 1.2 1.3 0.4 1.1 0.3
0.6 6.2 3.6 3.1 4.4 4.2 2.1 2.7 4.9 4.0

0.2 0.5 0.5 1.5 2.0 1.7 1.4 1.1 1.4 0.7

144.6 57.7 52.7 26.9 35.4 14.2 12.5 32.1 25.5 19.3
0.2 0.4 0.1 - C.1 - - <.1 0.2 <.1

- .1 <.l <.1 0.1 C.1 - 0.1 0.1

0.2 0.3 0.3 0.2 0.3 0.3 ..1 - - -
0.6 09. 1.0 1.4 0.9 0.7 1.0 1.1 1.1 0.2

2.1 1.9 0.6 1.2 1.6 1. .1.3 1.6 1.0
10.6 6.9 6.9 9.9 11.9 11.7 7.3 9.9 10.2 5.9

0.1 0.1 - - - -.

- 0.1

9.2 3.3 2.3 0.6 2.9 3.1 2.0 3.0 3.2 0.6
- - - ..1 - - - - - -

240.4 194.2 141.6 153.3 251.7 121.7 161.1 129.7 177.8 142.7
- 0.2 <.1 0.3 - - -

÷ , c.1 + + + + + + +

+- - - - + o.1-

+ 0.3 + + + + +

0.9 3.7 2.3 1.2 1.1 1.5 1.1 0.9 0.4 1.7
+ 4 + + + + -

- + - .1i - - - - -
++

+

+ 4 4 + + + + 4 4. +

- 0.2 - <.1l - - - -

0.2 0.1 + <.1 0.2 0.1
- <.1 2 0 2 1 1 0 1

+ + 4 4. 4 4

1.4 4.9 2.2 0.9 2.3 1.1 1.0 0.2 1.5 0.5



Horizontal Band Transects - Yearly Inverteb:

species Year
# station/surveys

Only Counted if Greater than 1" (continued)

Serpulidae unid.
Sipuncula unid.
Spionidae unid.
Tonicella lineata

% Coverage

Sryozos, unid. (encrueting)
Chthamalue fiseue
Phragmatopcma californica
Spirorbidae

c.1 - measured but in low abundance
4 only recorded as present

rate Mean Abundance (per 1 m squared) - Fields Cove Station FC 2 at +0.9m (Based on 5 *Tegulac count Quadrate) (continued)

1976 1977 1970 1979 1990 1981 1982 1963 1984 1985 1986 1987 1989 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

4 2 ne M ne he no s Ue 1 2 3 3 no 1 4 4 4 4 4 4 4 4 4

0.2

0.1 0.2

+ + . + a a + +
1.0 1.1 0.3 0.1 c.1 0.1 C.1 -.1 0.2 '•1

S -0 ÷ 9.1 -

0.8 0.5
0.3 1.5

4 0.3 0.5 0.7
0.1 .. 1 0.3 0.5



","7-71.

Horizontal Band Transeacts - Yearly Invertebrate Mean Abundance (per 1 m squared) - Fields Cove Station PC 2 at .0.3m (Based on 5 "Tsgula" Count Quadrate)

Species
S Btation/Sur

Year 1976 1977 1978 1979 1909 1981 1982 1993 1994 1995 1906 1907 1909 1999 1990 1991 1992 1993 1994 1995 1996 1997 1990

:yva 1 2 no no no as ne no 1 2 2 1 ns 1 4 4 4 4 4 4 4 4 4

Counted Regardless of Size

Azanthila app.
Anthoploura elegantissima
Balanus app.
CallIostoma ligatmu
Epiactid prolifera
Fiasurella volcano
Fusinus lutsopictua
Haliotio app.
Hemigrapaua nudue
Leptasteriae spp.
Lottia digitalis
Lottla limatula
Lottis pelts
Macclintocokia soabra
Mitra idas
Mopalia app.
muttallina californica
Oaenebra app.
Pacbygrapeue .r.asipse
Pagur21 app.
pieastar ochraceua
Pseudomelatoma torosa
Strongyiocentrotus purpuratue
Tectura paleaoes
Teotura persona
Tectura aCUtUM
TegUla )runea
Tegula tunebralia
Tetraclita rubescens

only counted it Greater than I"

Acuasa Sitra
Acaaeidee unid.
Aegires albopunotatus
AsolidiA papillosa
Alsa epp.
Amphiasa app.
Bittiu= app.
Cadlina app.
cancer antennarlus
cirratultdae/Tarebellidae unid.
Crepidula app.
Cryptoobiton stelleri
CyanoplAx app.
DiaululA sandiegensis
DiopatrA Ornata
Discurria inaessa
noriopsilla albopunctata
Erato app.
Grapsidas (juv.)
malcampA deoemtentaoula
Henricia laviuscula
Heptac.apua app.
Herdaseonda crassicornia
Hozalopoma app.
Idots. OPP.
I.choochitonidae

29.4 45.9

0.1 -

0.2 0.4
0.2 0.4

4.6 8.6
0.1 -

<.1 0.3

0.3 1.2

0.1

1.1 9.3
0.1 -
0.2 0.2

7.8 16.3
- 0.2

1.2 3.8

0.2
0.4 0.3

0.9 2.0

41.9 95.0
9.2 16.3

- 0.1 -

23.6 20.0 14.9 26.4
- 2.0 0.4

0.5 0. -

4.9 1.5 3.5 1.9
- - 0.5

1.4 0.9 1.3 1.6
- - 0.4 0.2

1.2 2.0 2.4 2.8
- 0.1

1.6 1.3 2.3 0.4

9.2 0.3 1.0 0.8

15.0 9.1 26.5 13.2

"- 10. 0.3

29.2 10.4 15.9 10.0

0.4 0.6 0.2 0.8
0.4 0.S 0.7 0.8

18.2 17.1 16.4 18.4

0.2 0.2 0.3 0.4

1.4 1.6 1.7 3.4

2.0 3.8 2.6 2.4

6.6 5.3 5.0 0.4
56.2 70.1 141.3 77.6

9.6 14.5 7.1 14.6

- - - '. - €,I - - - -

27.6 40.3 44.7 46.5 31.0 26.7 21.0 22.2 12.1 10.1

0.8 0.5 - 0.1 - - - -
< .I <.I 0.1

0.8 0.4 0.5 0.4 1.1 1.3 0.8 0.4 0.7 0.2

3.0 2.5 1.8 2.9 2.7 2.2 1.5 1.1 5.1 3.8

0.2 0.1 - + - - - .1 0.1
0.6 0.7 0.2 0.3 0.2 0.3 -. 1

0.4 1.2 0.9 0.6 1.1 1.2 1.1 1.3 0.9 0.1

1.2 2.8 1.9 2.1 1.5 1.5 1.0 1.0 1.9 3.1

0.2 0.3 0.7 0.7 1.1 0.9 0.5 0.7 0.9 4.9

5.9 6.7 3.9 1.8 4.7 11.1 4.3 2.5 2.6 19.8
- . - - ~ <.1 - . -

0.2 0.2 <.1 - 0.1 - <.1 0.1 0.2 -

3.2 10.1 13.6 12.9 6.1 0.1 5.9 5.5 12.4 5.6

2.0 0.9 1.0 1.1 0.5 1.1 0.4 0.4 1.1 0.2

1.2 1.6 1.3 1.1' 2.0 1.5 1.9 1.4 1.4 1.5

15.0 19.9 17.9 21.4 13.9 14.9 25.5 24.6 16.7 7.1

0.2 0.3 0.2 0.5 0.5 0.2 0.2 0.3 0.4 0.3

- c.1 <.1 - - - - . -

9.6 13.0 15.6 16.4 23.8 33.7 37.9 23.5 22.4 27.0

4.4 2.4 1.1 0.7 1.2 2.0 0.9 1.0 0.3 0.4

2.2 5.6 4.1 8.0 10.0. 9.7 5.2 3.5 6.7 6.9
273.8 162.9 197.9 71.1 09.4 36.8 38.9 73.9 62.4 46.0

1.6 20.3 14.2 16.4 21.5 51.9 4.3 9.4 5.0 3.0

0.4 0.2 + 0.1 0.1 0.2 0.1 0.2 0.2 .. 1
* 4 4 4 4 + + 4 4 4

- - -+ .

- + 4. + + ÷ + -

+ - . c.1 *

- - ~ . - .

0.1. - -<.1 <.1 < - -. O. -<. .

c. 0-.-1

* - + 4 4 4

4.1

0.3l

* *• 0.3
* 0.1 +

- 0.5 -

0.2 - -



Horizontal Band Transacts - yearly Invertebrate Mean Abundance (per 1 m squared) - Fields Cove Station FC 2 at .0.3m (Based on 5 "Tegula" Count Quadrate) (continued)

Species
S 5 ta tion/Su•

Year. 1976 1977 176 1979 19.0 1981 1982 1983 1984 1985 1986 1987 1988 1909 1990 1991 1992 1993 1994 1985 1998 1997 1998
tvVO 4 2 no no Me ns no no 1 2 2 1 no 1 4 4 4 4 4 4 A 4 4

0 Station/Su

Only Counted if oreater then 1I (oontinued)

Usopoda unid.

Lacuna app.

Lepidozona app.

Lissothuria nitriens

Littorina app.

Lophopanopaus app.

Lottia asmi
Lottia gigantea
Lottia ochracea

Macoma app.
14ajidae

Musculus pygmaeus

Mytilidae

Mytilue calitornianue

Natantia unid.
Nemertea unid.
Nereldidae unid.
Mitidiscala/Opalia app.

Ophiothrix app.

Ophluroidea unid.

Orthasteroas koehleri

Pelecypoda unid. boring

Petrolisthee app.

Phidiana hiltoni
Pisastor giganteus

Pisaster/Heroicia (juv.)
Platyhelminthes unid.

Pollicipes polymerup

Polychbeta unid.

Polynoidae

Pugettia app.

gabellidae
Serpulidae unid.
Serpulopbio equaigerue
5ipuncula unid.

Stenoplax app.
Tonicella lineata
Tricolia app.

Triopha catalinao (prey. T. carpentaril

Triopha maculata

I Coverage

Bryozoa, unid. (encruating)

Chthamalus tissue

Dodecaceria fewke"i

Eurystomella bilabiata
Haliclona app.

Phragmatopoma calitornice

Piata app.
Porifera unid. (encrusting)
Salmacina tribranchiata

Spirorbidae

tunicates, colonial/aocial unid.

<.l measured but in low abundance

- only recorded as present

0.1

- 0.1

<.1

0.1

+ , 0.4

2.0 0.9 0.2 0.6

0.2 + + +

+ + 0.2 0.2
0.4 2.2 -

0.1 0.1 0.2

0.2 0.3 0.2

0.1

+ 0.3 1.0 0.7

+ + +

+

+ + + + + +
+ + + 0 + 0.1 +

* + - . .

++

- + . - <.i

- - 0 0 0 0 * + 0

0.3 0.1 0.2 0.4 0.5 0.5 1.2 0.5 1.l
0.2 0.1 .1 .. 1 0.2 .,1 0.1 .. 1 +

+ (.1+ + -

0.2

+01 + +. + +

- 0.1 - -1 .1 . .
1 <I +.1 . + + + +

- -- - - - - .1 -

-- -. . (. ÷ -÷

0.2 0.2 ..1 0.1 0.1 0.3 0.6 -. 1

0.4 0.4 0.7 0.1 0.4 0.7 0.3 0.2 0.7 0.5
1.6 1.9 1.7 1.0 3.6 2.3 3.8 1.0 2.7 1.0

+ 0.1 + 0.+ + 0.1 + + + +

0.2 0.1 *.1 a.1 - .1 0.4 0.1

0.1 <.1 + + <.1 + + + + +

+ , o :.1 + + < + 0 +-

* * O*l 0.I 0 .1 .I 0. 0. +

+ 0 0.1 + * + + + ÷
+ + + * <.1 * + 0.2 0.1



kN, r- `1n n77771 n 1*71 0-7-1 ti

Horizontal Band Transects - Yearly Invertebrate Mean Abundance (per 1 m squared) - Fields Cove Station PC 3 at +0.9m (Baaed on 5 "Tegula Count Quadrata)

Species
4 Otation/9U,

Year 1976 1977 1979 1979 1960 1961 1902 1293 1964 1965 1966 1967 1969 1969 1990 1991 1992 1993 1994 199S 1996 1997 1990
rve-V 1 3 6 4 - 6 6 6 6 6 6 6 4 4 4 4 4 4 4 4 4 4 4

Counted Regardless of Size

Acanthina app.
Anthopleura alegantiasima
Anthopleura xanthograraica
Balanue epp.
Calliostoma ligatum
Spiactia prolifera
Piaurella volcano
Pusinue luteopictus
Haliotia app.
Hemigrapsus nudus
Leptaoteriac app.
Lottia digitalis
Lottia limatula
Lottia pelta
MacclLntockia scabra
Mopalla app.
Nuealla emarginata
Nuttallina californica
Ocenebra app.
Pachygrapaus craseipes
Pagurus app.
Pisaster ochracaue
Strongylocentrotue purpuratus
Tectura scutut
Tegula brunnea
Tegula funebralis
Tetracli ta rubescenr

Only Counted If Greater than I-

AcOaea ••tra
Acmaeidae unid.
Ali app.
Amphiasa app.
Anthozoa unid.
Bittium app.
Chaetopteridae
Cirratulidae/Tarebal lidae unid.
Crangon app.
Crepidula app.
Cryptolithodee si tohensls
cyanoplax app.
Diaulula sandiegensis
Diecurria iaessa
Orapaidae (juv.)
Beptacarpus app.
Homalopoma app.
Mdotes app.
Ischnochi tonidae
Lacuna app.
Lapidozona app.
Liasothuria nutrians
Littorina app.
Lottia asmi
Maaidae
Nytilua californianus
Naeertea unid.
Nereididae unid.

0.2 0.1 0.8 0.6 0.3 0.4 0.1 0.5 0.7 1.0 1.1 0.5 0.2 0.7 0.5 0.2 0.3 0.4 0.4 0.4 C.1 0.3 0.3

18.1 15.7 13.5 16.3 26.1 27.5 21.0 22.2 16.7 19.0 19.3 24.6 21.1 25.0 20.9 25.3 24.5 16.7 14.2 12.9 10.2 10.S S.1

0.2 0.6 -.1 0.1 -

4,1 - 0.1 4.1 o.1 - .1 - .1 '.1 - - -

-. 1 - .1 -0.1
- - - - - - 0.1 - - - - - - - - -

.. 1 0.1 .. 1 .. 1 0.1 0.2 0.3 0.2 .. 1 4.1 0.1 0.2 0.5 0.2 <.1 <.1
- .1 0.1 0.1 - C.1 - 0.1 - <.1 - 0.1 - - -

4.1 * 0.2 0.2 0.1 0.1 0.2 ..1 - .1 0.1 .. 1 '.1 .1 . ..1 0.1 '.1 ..1 0.2 0.1
- .1 0.2 .. 1 0.3 - - - - - - - - - <.1 - - - - -

0.1 0.1 0.4 0.7 0.7 0.7 0.4 0.1 0.2 1.7 1.3 1.9 0.9 1.5 1.9 1.4 1.4 2.0 1.3 0.6 1.8 1.6 6.0
012 - 0.4 0.2 0.3 0.5 0.4 0.2 0.3 0.4 0.7 0.2 0.5 0.3 0.3 0.5 0.5 0.9 0.9 1.3 0.4 0.5 2.1

7.3 5.1 7.7 5.6 16.6 19.1 25.6 7.2 11.6 12.6 21.4 15.9 15.5 11.0 14.0 13.3 7.6 4.6 3.5 3.7 4.6 6.3 6.6
0.1 - 0.2 0.4 0.2 4.1 C.1 0.2 <.1 <.I.1 .1 .1 0.2 0.2 .1 - - . 0.1 C.1 4.l 0.2
0.3 - - -. 1 - - - - -. 1 - - - - 4.1-

- 0.1 0.3 0.2 0.4 0.2 0.1 0.5 0.2 '.1 0.7 0.7 0.2 0.2 0.2 - - 0.1 - 0.2 0.1 - 0.1
0.9 1.0 1.1 1.5 0.6 1.9 1.2 1.4 1.S 1.4 1.6 0.9 1.1 1.0 1.0 0.6 1.0 1.1 1.3 1.4 0.1

- 0.2 0.2 0.4 0.4 0.2 0.5 0.3 0.3 0.2 0.4 0.7 0.2 0.6 0.6 1.3 0.7 1.0 0.6 0.9 1.0 0.7 0.6
12.2 11.6 6.5 6.7 16.7 20.1 12.4 13.1 11.4 11.6 12.0 14.9 11.9 13.9 15.2 18.0 15.9 16.9 23.6 13.5 9.6 13.3 13.9
..1 - - - <.1 - '.1 .. 1 - .. 1 0.1 - - - - o.1 0.2 0.2 0.2 o.1 0.1 <.1

..1.l . - - - - - - - - 0.2 .. 1 0.2 0.3 <.1 - ..1 <.1
0.6 0.3 0.6 0.6 1.3 1.6 0.6 0.6 0.0 2.3 1.8 1.3 1.0 2.7 0.7 1.1 0.3 -.1 1.1 0.4 0.6 0.4 O.S

<-.1 - 4.1 - - 0.2 - - .. I <.1 - - -1 - -.1 - - 0.1 <.1
166.2 150.5 197.6 243.0 179.0 209.1 182.2 228.6 163.4 256.5 277.0 291.1 201.8 179.3 313.6 203.8 302.9 261.1 229.8 237.9 184.4 225.3 262.3

0.5 .,1 4.1 0.5 0.1 .. 1 - -. 1 - .1 - .1 0.3 .. 1 .. 1 - c.

- + + + .1. 0.1 + 4 + + 0.4 +

- .. o. -+ + + - - ÷. -+

+ . -. - 4 . - . - -

+ - + . . . + . + -. . +
..1 0.

* 4,4 + + 0+.4 + .4 4 +4 + + +

-. 1 0.2 0.1 0.3 0.3 + 0.4 0.2 0.7 1.0 1.0 1.6 1.3 0.3 0.6 0.5 0.7 0.5 0.5 0.1

- - . - . - - . . - - .1 . .-- . - .

- + .4 4 + + 4 4 4 4 ÷ + 4 0 ..I4 .+ 4

+ <:I 4.1 1 4.1-.1 .. 1 o.1 . .1 + - 0.1



Horizontal Band Transacts - Yearly Invertebrate Mean Abundance (per 1 m squared) - Fields Cove Station PC 3 at .0.9m (Based on 5 -Tsgula" Count Quadrate) (continued)

specie. Year 1976 1977 1978 1979 1900 1901 1902 1983 1904 1995 1986 1987 1908 1989 1990 1991 1992 1993 1994 1995 1996 1997 1990
4 3 6 6 6 6 6 6 6 6 6 6 4 4 4 4 4 4 4 4 4 4 4Specieson Year

Only Counted it greater than I- (continued)

iitidiscala/Opalia app.
Ophiuroidea unid.
Palecypoda unid. boring
Platyhelminthes unid.
Polychaeta unl1.
Pugettia app.
Rostanga pulohra
Serpulidae unid.
Sipunoula unid.
epionidae Unid.
Tonisella lineata
Tricolia epp.

% Coverage

Chthamalus fiissu
Haliclona app.
Phragmatopoma californica
Pi.ta app.
Pornfera unid. (encrueting)
Spirorbidae

I measured but in low abundance
+- only recorded as present

-+ + I + + + + + + + - -

+++

++
- .1 +.1 ÷ '.1 0.1 <.1 - + . 0.1 ÷. - 0.1 4.1 . .l 0.1 - -

- . - . c.l1 - a - .l + + a - .l
- ÷ - 0.1 0 + + 0.1 a 0.1 ÷ - ÷4 4. - +

2.3 0.4 0.1 a.1 0.1 0.2 0.6 0.6 0.3 0.5 0.4 <.I 0.1 0.1 0.3 0.2 0.2 0.1 0.1 0.2 0.1 0.2 +
- - + - + - - + t.1 + a + - - -

0.1 c.1 0.2 0.2 + o.l 0.1 a.1 .. l 0.1 0.1 0.4 0.8 0.6 0.2 0.3 0.2 0.2 0.2 0.2 0.2 '.l

- a a - + a -+ + a + + , +



rt -•-1 -7 7i . " "-

Horizontal Band Transects - Yearly Invertebrate Mean Abundance (per 1 m squared) - Fields Cove Station PC 3 at +0.3m (Based on S *Tegula" Count Quadrate)

Species Year
U stattcn/Survevs

1976 1977 1976 1979 1900 1981 1982 1993 1994 1965 1986 1987 1999 1969 1990 1991 1992 1993 1994 1995 1996 1997 1990
1 5 6 6 6 6 6 6 6 6 6 6 6 4 4 4 4 4 4 4 4 4 4

otation/surveve

Counted Regardless of Site

Acanthina app.
Anthopleura elegantisalma
Anthopleura xanthogramnica
Salanus app.
Calliostoma ligatum
Conus californicue
Hpiactis prolifera
Fissuralla volcano
Wusinus luteopictus
Haliotis app.
Hemigrapeue nudue
Leptasterias app.
Lottie digitalis
Lottia limatula
Lottia pelta
Macclintockia scabra
Mitra idae
IHopalia app.
Nuttallina californica
Ocenebra app.
Pachygrapsus craesipes
Pagurue Opp.
Pisas tar ochraceus
Poaudomelatoma torosa
Strongylocentrotus purpuratus
Tectura acutum
Tegule brunnee
Tegu11a funebralle
Tetraclita rubescene

Only counted if greater than 1i

Acmaea mitra
Acmaeidaa unid.
Asolidia papillosa
Ali&a pp.
Amphisae spp.
Asterina miniata
Balanophyllia elegans
Sarlesia app.
Bittiun app.
Cancer antaennarius
Cancer produotus
cancer app.
Chaetopteridae
Cirratulidae/Terebellidae unid.
Clavelina huntamani
Crepidula app.
Cyanoplax app.
Diaulula sandiegeanie
Diodora app.
Diopatra ornata
Discurria inaes&a
Doriopailla albopunctata
Grapaidae (JuV.)
Halcampa deceatentacula
Helnricia leviuscula
Heptacarpus app.
Hermaisenda crasaicornla
Homalopoma app.
Hopkinsia rosace•

- - -. 1 - v.. - - - - - 0.1 - .- - - - - - - - - .1
4.6 7.2 6.6 7.3 7.5 7.6 9.3 7.1 9.7 6.5 9.5 9.9 11.6 7.5 7.7 7.2 5.6 6.0 7.5 9.3 6.2 7.9 6.4

<- .1 - - - - - - 0.1 - - - - - - - - <.1

1.6 0.1 0.1 <.1 v.1 0.4 <.I - - - - - - - -

- ,1 - .1 <.1 v.1 0.1 - .1 v.1 0.1 +

.-. 1 0.2 0.1 - <.1 0.1 C.1 ,.1 v.1 C.1 - .1 v.1 .1 v.1 - <.1 - 0.2 -

0.1 0.2 1.6 1.3 0.8 0.8 0.4 0.6 0.1 0.3 0.5 0.3 0.2 0.3 v.1 0.4 0.6 0.1 0.6 0.3 0.3 0.3 0.3

0.4 0.4 1.0 2.6 1.6 1.6 2.3 2.2 3.4 4.0 3.6 2.8 1.6 1,3 2.0 3.3 3.5 5.6 3.9 2.2 1.5 2.7 4.6
1- - - .1 - - - 0.1 0.1 -. 1 .1 - - 0.1 - - - - - -

2.1 4.0 3.7 3.6 3.5 2.1 1.5 1.6 1,1 1.1 1.7 1.5 2.1 2.0 1.6 1.1 0.6 0.9 0.9 0.5 0.3 0.1

- -21 <.1 - - <.1 - <.1 <.1 <- .1 v.1 C.1 *.1

0.1 v.1 0.6 0.9 0.7 0.7 0.5 0.4 0.2 0.2 0.6 2.3 0.5 0.4 0.9 0.3 0.3 0.3 0.9 0.7 0.5 0.4 0.3
€- - .1 <.1 - - - - . . - - . - - - - - - - -

<.1 0.3 0.1 0.1 0.3 0.5 0.3 0.4 0.5 1.2 0.2 0.3 0.4 0.5 0.5 0.9 2.2 1.7 0.0 0.4 0.3 2.1

<.1 - 1.0 0.6 0.6 0.9 0.5 0.3 1.6 2.1 1.3 0.4 0.0 0.2 0.2 0.4 0.2 3.6 2.7 0.5 0.2 0.4 7.1

0.1 0.2 0.6 <.1 0.6 0.6 1.5 0.5 2.6 8.1 7.2 1.9 4.4 0.5 0.5 0.2 0.3 4.5 2.6 4.2 0.4 0.2 3.7
- - - . - - - - - . . - - - - - - C.1 - - - 0.1

<.1 0.1 0.1 0.2 <.1 0.2 0.1 0.2 0.2 0.2 0.2 .. I <.1 0.1 - - - - 0.2 0.1 - 0.2 -

0.2 1.5 1.6 1.1 1.1 0.9 1.0 0.5 0.9 0.9 0.6 0.9 0.4 0.0 0.4 0.5 0.5 0.5 0.6 0.3 1.0 4.1

- 1.0 0.2 0.6 0.4 0.2 0.4 0.9 0.0 1.5 1.9 0.6 4 0.6 0.9 1.1 0.6 0.4 0.9 0.6 0.5 0.6 0.1

0.2 <.1 0.1 0.2 0.2 0.2 <.1 0.2 0.4 0.2 0.6 0.5 0.2 1.0 0.9 1.1 1.0 1.2 1.8 1.2 0.7 0.7 0.6

5.7 9.2 10.4 12.7 21.6 23.5 17.4 17.4 19.1 15.9 15.6 13.5 11.0 17.9 18.7 16.6 13.2 9.6 16.6 22.9 19.9 22.6 9.8

<.1 v.1 v.1 0.3 <.1 0.1 0.1 <.1 <.1 0.1 0.1 <.1 0.7 0.6 - 0.3 0.2 0.1 0.3 0.1 0.2 0.1 0.5
-- C.1 - - C.1 0.1 <.1 0.1 0.1 c.1 0.2 -. -.1 v.1 - -

0.3 -. 1 0.2 0.4 1.2 0.5 - - <.1 0.5 2.2 2.0 4.9 0.3 10.6 20.5 46.0 74.5 73.1 33.5 30.5 10.1

0.4 1.0 1.2 1.0 1.1 1.2 1.3 1.1 2.2 4.1 3.2 0.6 1.2 2.0 0.9 0.1 0.4 2.4 0.5 2.0 0.9 0.7 1.9
9.3 5.2 9.7 19.1 21.6 20.7 13.7 20.2 11.4 11.2 7.9 6.4 1.7 7.7 12.7 10.0 16.2 19.9 13.1 16.5 10.7 10.8 8.7

52.6 44.4 43.2 67.0 81.0 50.0 36.1 36.2 32.7 66.5 156.0 134.5 184.6 152.6 192.9 136.0 53.4 11.7 14.6 29.0 26.6 20.5 8.6

0.5 3.6 16.6 0.3 5.1 0.0 6.3 4.0 1.9 10.2 3.0 1.3 3.1 24.6 33.7 26.7 43.2 73.5 40.9 8.2 6.6 2.9

- - 0.2 v.1 + 0.2 .. 1 <.1 0.1 0.2 <.1 0.2 0.4 0.1 -.1 C.1 0.2 0.4 0.3 0.3 0.1 0.1 -.1

v:.1 - . + ÷ + + + + + + + + + * + +.1 + + 4 4 +

+ + 4 4 + + + ++4 + + +. + * + +

+ 0 . + +-+ - +

-. * . <.1 - --C.1 <.I

- 0.2 + + + - .+

+

+ + + +-1-÷

+ + + 44+ + +

+. - 1.

,4. 4 4 + 4 . 1 ++4 + + -

++ + 4 4 + + + + - + + + + ÷ -

+1- .

+ • +



Horizontal Band Transects - Yearly Invertebrate Mean Abundance (per 1 m squared) - Fields Cove Station PC 3 at +0.3m (Based on 5 -Tegula" Count Quadrate) (continued)

species Year 1976 1977 1976 1979 1980 1901 1962 1963 1964 1905 1906 1987 1989 1909 1990 1991 1992 1993 1994 1995 1996 1997 1996

4 5 6 6 4 6 6 6 4 6 6 6 4 4 4 4 4 4 4 4 4 4 4t ti Su r v

Only Counted if Greater than 1- (continued)

Idotea app.
Technochitonidae
Lacuna epy.
Lepidozona app.
Lisoothuria nutriens
Littorina, pp.
Lophopanopeus spp.
Lottia anui
Lottia gigantea
Lottia ochracea
Majidae
Mimulue foliatus
mytilus californianus
Natantia unid.
Nemertea unid.
Nereididae unid.
Nlitidlscala/Opalia spp.
Octopus app.
Onchidella borealis
Ophiothrix app.
Ophiuroidea unid.
Pelecypoda unid. boring
Petroliethes app.
Phidiana hiltoni
Pisaster/Henricia (juv.)
Platyhelminthes unid.
Polychaeta unid.
Polyplacophora unid. a
Pseudochasa spp.
Pugettia app.
Pycnogonida unid.
Pycnopodia helianthoides
Rostanga pulchra
Serpulidae unid.
Serpulorbis squamigerus
Sipuncula unid.
Stenoplax spp.
Tonlcella lineata
Tricolia app.
Williamia peltoides

% Coverage

Abiet./Sertularella/gertularia app. (A.B.
Bryozoa, unid. (encrusting)
Bryozom, unid. (erect)
Sryozoa, unid. (foliose)
Chthamalus fiesus
cendropoma app.
Dodecaceria fewkeei
Eurystomella bilabiata
Haliclona spp.
Phragmatopoma californica
Pista app.
Porifera unid. (encrusting)
Salmacins tribranchiata
Spirorbidae
tunicatee, colonial/social unid.

<.I - measured but in low abundance
+ only recorded as present

- .k + * +

-<1 o.1 + * 0.1 . + + c. o.1 + + + + + + + +

S €.1 + * ÷ ÷ 0 - ÷ -+ + + +0 + +÷ + +
C1 - .- - - + .i ..1 - .I

- + + + + 4.+ + +. +. + +

-+ + + ÷
-- - + -- + - - - .1 -÷

+ + + + + + + ÷ + + + 0.1 + + + + + + ÷ +
- - --- - - - - - - 0.1. 0.1 - - -

+ + ÷- 0.2 + .+ + + -. 1
+ 4- + + + +4÷ + 0.5 + +

.I + + + ++ . - .

- .1 0.2 0.4 0.6 0.6 0.8 0.6 0.6 0.3 0.4 0.7 0.7 0.3 0.3 0.9 0.3 1.0 0.6 0.6 0.9 0.6 0.2

-1.1 .. 1 0.2.1 < C 0.2.1 .1 0.1 0.1 +0.1 .1 0.1 + c.l 0.3
+ ÷ + ÷ - + -+- +

0. 0. 0. 0-.1 0. 0. .. 0. 0. 0. -. 0. 0. 0. -. 0.1 2.1 0. 0. 0- 0.

- - - - -- +- 4 . - - . - - -

- *1 - -- - - - - - -

•- - -+ - - + + + 0 + + + + + + ÷ -

0.1 0.1 0.2 o.1 0.1 0.2 0 .. 1 0.1 0 0. l 0.1 0 01 + . 0 1
- -- - - -- - , - .1

÷ + 4- - + 0 * 0.1 - + ÷- o.1 , ,b 4

+ + +

+ + + -+ + + + + + + +

+

0. .- .. 1 0. + -. .. .. 0. .. -. .. -1 0. + - +. + 0.

0.1 0.4 0.6 0.3 0.2 0.7 0.4 0.2 0.1 0.2 0.2 0.2 + - 0.1 0.1 0.3 0.5 0.5 0.5 0.5 0.3

+ + + ++ +++ +++ +

< .1 - - :.1 <.1 0.1 o:.1 - < .1 - - - -

* . 0.2 9.2 0.2 0.1 0.1 0.2 <.1 0.4 0.2 0.4 0.5 0.4 0.4 0.9 0.5 0.6 1.1 0.7 0.3 0.5 0.2

0.4 0.1 0.2 0.4 0.9 0.9 0.2 0.6 0.6 1.5 2.7 1.7 3.6 2.6 2.6 3.4 2.6 3.9 3.9 2.9 1.9 2.5 0.7

*- + +.4 + + - + . + + - + +.4 4 4-.i
.1 0. . 0.2 0.2 .. 1 . 0.1 -- + -+ + +. + +

* - -÷ + 4- 4 + 4- 4' 4 - 4 4- + .- 4 + + 4- +

- - - o1+. - - , o - 01.

- ,4 4+ + -+ ÷- ÷ + + .. • + . 4- - . ÷ -

- - - - .1 -÷ -

+ + + 4 + 4 + + 4 0,- .4 8. . -€ - - . + - + - ",

- . + 4 - . i +. 0. 4- , + 4- * 4 * 0.

o. . . . . .+ .* , * * , + ÷ + -



Hlorizontal Band Transects -Yearly invertebrate Mean Abundance (per I m squared) - North Diablo Cove Station NOC 2 at .0.9m (Based on 5 "Tagulala Count Quadrate)

Species Year 1976 1977 1978 1979 1960 1981 1982 1983 1994 1985 1996 1997 1999 1989 1990 1991 1992 1993 1994 1995 1996 1997 1999
#.Station/Surveys 1 4 6 6 6 6 6 6 6 6 6 6 4 4 4 4 4 4 4 3 2 2 2

Counted Regardless of Size

Acanthina app.
Anthopleura elegantieeima
Balanue app.
Hpiactia prolifera
Pissurella volcano
llaliotle app.
Remigrapaus nudus
Leptasteries app.
Lottia digitalis
Lottia lisatula
Lottia pelta
Macclintockia scabra
Hopalla app.
Nucella emarginata
Nuttallina californica
Ocenebra app.
Pachygrepati craseipee
Pagurua app.
pisaster ocbraceue
6trongylocentrotue purpuratus
Tectura persona
Tectura acutum
Tegula bzunnea
Tegula funebralis
Tegula pulligo
Tetraclita rubeacens

Only Counted it Greater than 1"

Aomaea mitra
Acmaeidae unid.
Alia app.
Anthozoa unid.
Asterina miniata
Barleeja app.
Bittium app.
Cancer app.
Crepidula app.
Cucumaria app.
Cyanoplax app.
Diodora Opp.
Diecurria ineesea
Grapeidae (juv.)
Henricia leviuscula
Heptacarpus app.
Homalopome app.
Idotea app.
I•chnochitonidae
Lacuna app.
Lepidozona app.
Littorina app.
Lottia aseM
Lottia gigantea
Lottia inatabilis
Lottia obhracea
Majidae
Mytilidae
Mytilue cealifornianue

- 0.5 0.3 0.4 0.2 0.S 0.4 0.1 0.2 0.6 0.7 0.5 0.4 0.4 0.2 0.5 0.4 0.2 0.5 0.5 1.0 1.3 0.3
21.4 28.4 27.7 23.9 35.9 31.6 34.1 12.2 11.7 14.5 15.4 17.4 22.7 22.6 25.9 35.0 31.5 26.6 28.9 29.5 43.1 33.1 39.2

S.1 - - 0.2 C.1 0.7 - 0.5 1.5 - - -

-+.1 <.1 0.1 <.1 0.1 <.1 0.1 <.1 - - - - 0.1 -
0.1 0.1 0.2 .. 1 .. 1 0.2 '.1 0.1 0.4 2.2 1.9 0.4 0.1 0.2 2.7

-- - - 0.2 - - . - <.1 <.1 . - - - <.1 - - -

0.1 - <.1 - .1 0.1 0.1 .. 1 '.1
0.2 0.2 0.4 0.9 0.6 0.4 0.4 0.3 0.2 0.3 .1 0.2
0.1 3.6 0.9 0.3 0.2 0.1 0.5 0.3 0.6 4.1 1.3 1.1 0.7 1.4 0.5 1.9 2.9 5.9 4.3 16.3 7.2 1.5
0.2 1.0 1.4 1.2 1.3 2.3 2.6 1.7 1.7 2.9 4.0 3.3 6.3 3.5 6.5 6.6 3.1 7.0 11.6 7.6 18.9 7.9 9.4
1.2 1.4 1.4 1.0 0.4 2.2 1.3 0.4 1.9 1.3 0.9 2.5 4.2 1.9 0.6 0.2 1.4 2.S 1.6 0.7 1.6 1.0 2.1

11.4 17.4 16.8 30.7 16.7 43.7 41.9 9.2 60.4 44.2 95.6 133.2 155.9 130.6 95.6 140.0 118.5 172.4 161.6 134.6 207.0 86.5 135.2
- 0.2 '.1 '.1 0.3 0.4 0.4 0.4 <.1 0.2 0.5 0.3 0.3 0.1 C.1 .. 1 0.1 - - 0.1 - 0.1

- -. - - . - ~~~<.1 - - . -. - . . -

0.5 2.5 2.9 4.0 4.0 5.7 5.2 5.3 5.3 3.9 5.6 3.6 2.5 0.9 0.5 0.5 0.7 0.5 0.6 0.6 0.7 0.1 0.1
- 0.1 1.0 0.4 0.9 0.9 0.4 0.3 0.7 0.5 1.1 1.2 0.6 1.2 1.9 0.9 2.1 0.9 0.5 0.6 1.2 1.5 0.7

0.1 0.1 0.5 0.5 0.4 0.5 0.5 0.2 0.3 0.9 0.9 0.8 1.1 1.3 0.9 2.1 1.5 1.6 2.0 2.3 1.9 2.4 1.7
5.8 9.0 7.5 7.3 10.8 13.3 10.9 7.9 7.7 6.7 9.7 5.0 5.5 5.9 8.0 9.9 15.2 15.2 12.5 6.1 17.9 7.4 2.4

- - .- 41 - 0- - - - - - 0.5 0.1 - <.1 0.3

0.1 0.2 - .1 <.1 0.3 0.2 0.2 0.2 0.5 0.2 0.3 0.3 - -

0.1 -
1.9 0.0 2.5 1.6 1.9 2.3 4.6 1.6 4.7 9.7 5.4 8.0 2.9 5.1 2.9 3.6 3.7 4.7 2.9 9.9 0.7 3.8 3.1
C.1 <.1 - - <.1 <.1 c.1 - 0.1 - - .. 1 - <.1 - - - - - - 1.9 0.1

47.3 89.6 131.1 124.0 150.3 166.5 109.9 82.1 89.6 140.5 162.7 156.5 176.8 246.9 269.4 209.8 102.9 116.7 155.5 212.0 120.3 108.3 304.1

2.1 -. 1 0.3 1.3 0.6 0.9 1.1 0.1 0.3 -. 1 0.4 0.2 0.2 0.1 2.3 2.0 1.7 0.3 0.3

.2 + + + + 0.2 + 1.2 0.9 3.9 + + + + + + + +
- - + + + + + + - + - -

0.12 0.5 0.7 .1.2 0.7 0.7 c.1 0.6 1.0 3.4 4.1 3.5 4.9 2.9 0.4 0.8 1.1 2.0 1.7 3.4 2.2

0.1 -1 + + + + 4 - -

+ 4 0.1

0.3 0.4 0.5 . 0.1 . . .1 + + +

- 0.1 + + + + 4 + + + + + + 0.1 + + +
+ + 4 + + + +. + + + - + +. 4+ - 4

0.1 . 0.5- .12 0.1 . 0.1 0.4 ..1 -50.1 0.1

--. 4.1 - 0.1 0.1 1 + + 0.1 c.-



Horizontal Band Transects - Yearly Invertebrate Mean Abundance (per 1 m squared) - North Diablo Cove Station NDC 2 at .0.9m (Based on 5 -Tegula" Count Quadrate) (continued)

Species
#8

Year 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1996 1957 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
8Station/sur veys 4 4 8 0 6 8 5 9 a s a a a 4 4 4 4 3 2 2 2
StAtion/survavv, 4 4 6 6 6 6 6 5 6 5 6 6 4 4 6 4 4 4 4 'A 2 2 2

Only Counted if Greater than 1" (oontinued)

Natantia unid.
Neaertea unid.
Nereldidae unid.
Nitidisoala/Opalia spp.
Petrolistheo app.
Pisaster/Henricia (Juv.)
Platyhelminthes unid.
Pugettia Opp.
Serpulidae unid.
Sipuncula unid.
Spionidas unid.
Tonicella lineata
TrIcolia app.

% Coverage

Bryozoa, unid. (encrusting)
Chthamalus fissus
Haliclona opp.
Phragmatopoma californica
Piata app.
Porltera unid. (encrusting)
Salmacina etribranchiata
Spirorbidae

<.I measured but in low abundance
+ only reoorded as present

0.3 0.3 0.4 <.1 0.2 e.l < .1 <,1 0.1

++
- 41 -. .

-. l 0.1 + +
<.1 + <.1 - + + + 0.1 + + *+ + + +

0.1 <.i -1 + + + + . a. .1, 0.2 0.6 1.8 4.2 4.1 8.2 4.2 5.1 13.6 14.6 16.6 5.5
- 0.2 <.I + 0.1 ..1 - - -I - - - - - -

+ + .1 + a + + + 0.1 0.3 1.5 1.4 1.0 0.9 0.5 0.1 + 0.2 0.1 + +
.l + +

0.2 <.l +

+ + + 4.1 + + + + + + + + + + + + +



Horizontal Band Traneects - Yearly Invertebrate Mean Abundance (per 1 m squared) - North Diablo Cove Station NDC 2 at .0.3m (Based on 5 "TegUla- Count Quadrats)

Species
6 Station/BUl

Year 1976 1977 1978 1979 1980 1991 1992 1903 1994 1995 1906 1987 1989 1999 1990 1991 1992 1993 1994 1995 1996 1997 1990
rvsvs 1 9 6 6 6 6 5 6 6 6 5 6 on 1 4 4 4 4 4 a 2 2 2

# station/surýwyv 1 6 6 6 6 6 5 6 6 6 5 6 ne 2 4 4 A A 3 2 2 2

Counted Regardless of size

AcanthIna app.
Anthopleura elegantissima
Anthoplaura xanthogramolca
BalanUs app.
Calliostoma ligatum
Spiactis prolifera
piasuraella volcano
Haltotia app.
Hemigrapaue nudus
Leptasterias app.
Lottia digitalis
Lottia limatula
Lottia pelta
Kacolintockia scabra
Nitra idas
Mopalia app.
Nucella earginata
Nuttallina californics
Ocenebra spp.
Pachygrapaus crasslpee
Pagurus app.
Pisastaer ochraceo
Peaudomelatoza teresa
Strongylocentrotus purpuratus
Tactura paleacea
Tectura scutuo
Tegula brunnea
Tegula funebralis
Tetraclita rubeacena

Only Counted If Greater than 1I

Acmses mitra
Acmaeidas unid.
Aeolidia papillosa
Aeolidiacea unid. a
Alia app.
mAphiasa app.
Anthopleura artemisia
Anthozoa unid.
Aplysia californica
Asterina miniata
Barleeia app.
BittiuM app.
Cancer antannarius
Cancer app.
Chama app.
cirratulidae/Terebellidae unid.
Clavelina huntsmani
Crepidula app.
Cyanoplax app.
Diodora spp.
Diopatra ornata
Diacurria iaseaa
Flabellina trilineata
Orapsidae (Juv.)
Ialcampa deosotentacula
Hamigrapaus oregonansis
Henrioia laviu•sula

- - .1 <.1 - -1 <.1 0.1 0.6 1.1 1.1 1.2

2.2 2.3 2.1 2.4 2.4 3.5 2.0 3.0 3.3 3.0 3.2 4.9

- 0.1 0.2 0.1 0.1 <.1 o.1 0.1 <.1 0.1

1.1 0.4 0.3 1.2 1.2 0.2 0.6 <.I <.1 0.9 0.6 +

0.1 -

0.3 1.4 0.6 1.3 1.9 0.4 1.2 0.6 ..1 0.2 0.2 0.2
0.5 0.9 1.6 1.4 1.2 1.3 1.0 1.0 2.9 4.6 1.4 0.9
2.7 S.2 6.7 9.3 4.6 2.6 1.5 1.6 1.0 0.5 0.4 0.3

- 0.1 0.2 .1 - - .1 - - 0.1 -

0.1 0.1 1.1 2.1 2.1 1.5 0.5 0.4 0.1 0.6 <.I <.1
-.1 0.2 0.1 - - ..1 0.3 5.6 36.6 17.5

0.3 0.6 1.2 0.9 1.4 1.4 1.1 1.1 3.4 3.0 1.9
0.1 0.2 0.9 0.2 2.7 1.0 0.9 4.4 2.5 1.3 3.6

1.1 3.6 2.9 6.4 6.3 10.3 19.5 47.2 52.8 229.6 189.9 227.6

0.1 <.1 0.3 0.5 0.9 0.3 0.4 0.5 0.7 1.0 0.4 0.6
. - ..1 - - - 0.1 <.1 - -

0.1 1.6 2.0 3.5 2.9 3.3 3.7 3.2 3.1 4.2 4.2 2.0
- 0.1 1.4 2.3 1.4 1.7 1.5 1.1 1.4 2.7 2.9 4.5

<.1 0.1 0.1 0.1 C.1 C.1 - 0.1 <.1 0.4 0.3 0.5

4.6 13.9 10.4 12.9 15.2 19.1 20.9 11.1 12.9 16.6 11.8 16.5
- <.k o.1 o.k 0.1 - .1 o.k1

.<.1

-. 1 0.1 0.1

0.3 0.5 1.5 2.6 2.2 2.7 2.6 2.0 9.0 9.9 9.4 0.5
1.9 1.3 6.6 4.2 10.9 8.7 7.0 5.8 4.6 7.0 2.9 3.3

2.5 10.0 7.9 9.6 17.1 12.4 7.2 23.0 12.9 34.6 114.4 137.2
- 3.9 13.1 9.9 11.7 24.9 16.6 19.7 14.9 19.0 14.8 5.2

- .1 0.1 0.1 0.1 <.k <.. -. 1 0.1 0.3 . <.1
0.2 + + * *.1 + + a

+ 0 + + +
I .1 0.1 .2 <.I <.1 .

+ + + +

0.4 + + + + + + + + +

- . 0.2 + + 0.2 1.9

I. . 0.3 0.2 0.1 0.3 1 o .1 0.1 <.1 0.1

-+. . $+ - *<.1 * *÷

+. + + + +

0.1

o~k -- . - .<- 1

0.4 0.2 - - - - . - 0.1
12.4 12.1 8.7 1.7 3.4 3.0 3.2 4.5 3.4 3.3

<.1

0.6 0.3 -

0.2 0.3 0.1 0.2 0.1 0.5 0.9 0.2 0.1
2.0 3.6 9.6 13.4 24.6 13.5 11.6 9.7 .50 30.1

- 0.6 0.3 0.5 0.5 0.1 -

6.6 0.3 0.2 - 0.9 - 7.5 10.0 5.5

1.6 3.1 3.1 2.0 2.0 5.3 5.9 12.7 0.6 13.3
3.0 2.3 5.3 2.4 5.0 7.0 3.3 9.2 2.5 12.5

192.2 171.7 126.9 30.3 64.5 36.5 78.7 114.7 25.9 61.5
o.1 . - - 0.1 -

0.4 <.k 0.1 .ok 0.2 0.3 - 0.3

2.4 0.7 0.7 0.0 0.2 0.4 0,4 1.1 0.5 1.7
2.0 2.7 2.2 1.7 . 1.0 0.2 - 0.2 1.2 0.3
0.6 0.9 1.4 1.1 0.0 1.7 0.9 1.1 2.0 2.6

24.2 11.3 9.0 14.3 19.1 11.9 9.0 19.6 12.0 1.7
o.1 0.3 0.2 0.4 0.2 <.I 0.4 0.1 0.2

2.0 1.4 2.5 4.5 3.8 7.2 23.3 9.6 7.2 7.4

6.6 2.0 5.6 0.9 1.7 2.1 4.9 5.6 2.2 1.1
1.2 2.1 0.8 9.4 4.2 3.1 1.7 5.2 1.5 0.3

169.2 59.9 7.2 4.4 0.6 4.6 7.6 7.5 - 1.6
24.0 27.6 97.4 46.7 65.3 55.7 96.6 95.9 55.6 29.4

- -.1 - + 0.2 + . +

* a a a a + + + + 0.1

0.2 . 0.1

+ + +

0. . o.1 -1

* 0.7 0.4 0.4 0.2 0.9 0.3 0.7 0.3 0.8

o.1 o.1 o.1 0.1 0.1

a. + a÷



Borizontal Band Transects - Yearly Invertebrate Mean Abundance (per 1 m squared) - North Diablo Cove Station NDC 2 at .0.33o (Based on 5 -Tegula" Count Quadrate) (continued)

Species Year 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1986 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

4 6 6 6 6 6 5 6 6 6 5 6 no 1 4 4 4 4 4 3 2 2 2ý --. 0Z rV. V

Only Counted if Greater than 1" (continued)

Heptecarpus app.
Hermisaenda crassicornis
BIpponix app.
ERomalopoma app.
Idotea app.
lachnochitonidae
Isopoda unid.
Lacuna app.
Lepidozona app.
Lisnothuria nutriens
Lithopoma gibberosum
Littorina app.
Lophopanopeus Opp.
Lottia asmi
Lottit gigantea
Lottia instabilis
Lottia ochraoea
Najidae
Nytilus califoenianus
Natantia unid.
Naemetea unid.
Nereididae unid.
Nittdisacla/Opali. Opp.
Onchidella borealis
Ophiuroidea unid.
Poleaypoda unid. boring
Phidiana hiltoni.
Pioastar giganteus
Pinaster/Ienrioia (juv.)
Pododealus capio
Polychaeta unid.
Pugettia app.
Pyanogonida unid.
Pyanopodia helienthoides
Serpulidae unid.
Sipuncula umid.
stenoplax app.
Tonicella lineata
Transennella Opp.
Tricolia app.
Urticins app.

a Coverage

Abiet./Sertularella/sortularia app.(A.9.
Bryozoa, unid. (enorusting)
Bryozoa, unid. (foliose)
Chthamalus fiesus
Hydroida
Phragratopoma alitfornica
Piata app.
Porieera unid. (encrusting)
Salmacine tribranchiata
Spirorbida.
tunicates, colonial/sovial unid.

<.1 - measured but in low abundance
+ only recorded as present

- 0.1 <.l v.1 • •
- .1 - .1++

÷ +
+.1 .1 + +

- . +1 <.1 + 0.1 + + . .I +
0 - 0 0 0 - 0.1

S - . •+ + 4 + + . + •

-. v.1 0.5 0.5 0. 7 0. 4 0. 7 0. 5 . .1 0. .1 .

+ + .. I + 0.1
<,1A

0.- + - - • 0

1 + C.1 0. + +

- - . - - -• .

0. +. 0. 0. 0.3 0.9 0.8 0 .4 ?. . .2 0.2

- 1 - - - v. O1 . • v.1

CA + + + +. - -. v. .1 0.

1 . . .3 .0 7.3 3.4 2.1 4.5 0.2 0.1 +

0. 1 - 0.2 v.1 <.I 0.1 v.1 0.1 .. 1

.. . + . 01 ,

-•v1 .1 v . . 4. * v. .•.

-• v1 * 4 4.1

0 0.1 0.4 0.3 0.3 0.2 0.4 -.1 0.2 0.20.

+ 0.2 +
+ + * . 0.1

4. . 4. 4. 4. + - +

• v.1 +
+ +÷ +

0.1
+ . 4. - -• - 4

0.1 - 0.1 0.1 0.3 0.1 4.3

+ +.1 • v

++• 0.1 - - . - -

C.1 0.1 <.1 0.1 0.1
• + 4. - * 4.

v.1 0.2 <.1 0.1

0.1 0.4 0.9 v.1 v.1 0.3 0.3 0.1 +

0.2 v.1 v.1 <.1 0.2 O.S 0.4 0.2
4.4• + • v - + +.

0.1 0.1 0.1

- . - 4. 4. 4 - -

10.2 7.3 4.6 1.3 0.5 0.3 0.3 3.5 1.9 +

2.9 0.6 0.3 0.3 0.1 + + v.1 + +

0.3 0.2 0.4 0.9 1.5 v.1 + 3.1 v.1 0.2

S + + + + + + 0.3



Horizontal Band Transects - Yearly Invertebrate Mean Abundance (per 1 m squared) - North Diablo Cove Station NDC 3 at +0.9m (DBased on 5 "Tegula' Count Quadrate)

species Year 1976 1977 1976 1979 1960 1981 1902 1963 1964 1965 1066 1987 1966 1969 1990 1991 1991 1993 1994 1995 1996 1997 1996
wetanonaurvy 1 3 ., a a a a 6 6 a a a ns J. I 4 4 4 a 3 2 24

Counted Regardless of Size

Acanthina app.
Anthopleura elegantisesia
Balaisa Opp.
Hpicetis prolifera
liaaurella volcano
Haliotia app,
Hemigrapaus nudue
Leptasterias app.
Lottia digitalis
Lottia limatula
Lottia pelta
Macclintockia ecabra
mopalia app.
Nucella emarginata
tuttallina calilornica
Osenebra app.
Pachygrapsus r ..sepes
Pagurue spp.
Pisaster ochraceuie
atrongylocentrotus purpuratus
Tectura persona
lectura ecutum
Tegula brunnea
Tegula funebralia
Tegula app.
Tetraclitaerubescens

Only Counted if Greater than 1"

ACeaea Mitra
Acaesidae unid.
Ali& app.
Amphisaa app.
Barleelsa pp.
Bittium app.
Cancer antennarlus
Cancer produc tu
Cancer spp.
Chaoetopterldae
Crepidula app.
Cyanoplax app.
Dlodora app.
Ooriopsilla albopunctata
Grapsidae (juv.)
Henriola leviuscula
Heptacarpus app.
Homelopoa app.
Idotea app.

lschnohitmonidae
Lacuna app.
Lepidozona app.
Leucandre heathi
Lienothuria notriens
Littorina app.
Lophopanopsus app.
Lottia aftmi
Lottia gigantea
Lottia ochracea

- - - - - - 0.3 <.1 1
'.1 0.1 0.2 0.2 0.2 0.2 0.1 - - -

- 1.3 0,3 0.8 0.1 c.1 0.3 c.1 0.2 0.7 0.9 0.3

0.1 ..1 0.2 0.1 0.3 0.5 0.1 0.2 0.1 c.1 <.1 0.1
0.4 0.3 1.0 1.0 0.8 0.9 0.9 1.0 1.4 1.2 0.9 0.8
1.5 2.5 3.0 2.3 2.7 3.6 2.6 3.1 3.7 2.4 4.0 4.0

- - <.1 0.1 <.1 0.2 0.1 - - .1 <.1 -. 1
0.5 0.1 0.5 1.4 1.2 0.8 0.6 0.6 0.4 0.4 0.2 0.2
0.2 - 1.5 1.5 0.9 0.5 2.2 1.7 0.1 0.9 1.5 1.3

0.6 4.1 1.0 1.7 1.6 2.4 2.6 2.3 2.2 3.5 6.2 5.1
0.6 0.3 1.3 1.5 1.1 3.3 5.0 2.4 3.0 1.4 2.6 1.0

5.2 12.9 14.4 19.9 18.3 20.5 25.5 20.8 50.1 96.8 239.7 220.7
0.1 - 0.2 0.6 0.8 0.7 0.4 0.5 0.2 0.5 0.6 0.4

0.3 - - <. 1 . . - - - - - -
0.5 2.9 4.6 7.3 6.1 6.5 6.3 6.9 6.0 5.2 5.9 3.2
0.3 - 1.4 1.0 0.4 0.3 1.1 1.6 1.8 2.1 4.5 6,6
0.1 0.5 0.4 0.3 0.7 0.5 0.7 0.3 0.5 0.6 1.1 3.0
9.9 9.5 4.1 6.3 10.3 10.0 12.5 7.9 6.1 7.1 11.0 9.7

- - - - o.1 0.1 - .1 - - -

<.1 ..1 <.1 0.1 0.1 v. 0.1 0.1 0.3 0.2
0.1 - - - - - - . -

1.0 1.2 2.7 1.7 2.1 2.3 5.0 3.6 2.7 1.1 4.9 7.9
0.9 1.0 1.3 2.9 3.2 4.3 4.8 3.6 2.5 1.3 0.2

28.0 39.6 57.2 39.7 64.5 51.2 44.4 50.4 49.6 77.5 194.4 230.1

16.1 13.6 10.7 6.5 9.0 12.5 10.3 5.6 6.7 11.6 4.1 4.4

- - - - 0.1 o.1 + o.1 '.1 - o.1
÷.1+ +- + +

-- + + 0 + + + + * 4

÷ +
- - - ~0.1 0.1 - - - - - -

- - - - - - - - <.1

<..1 <.1 0.1 0.1 0.2 v <.1 0.2
- - - 0.1 .- -- - - -

- - - - - - - <.1 -

-+ - + 0+ + 0 +

..1 0.1 0.1 . 1 . - - - -
-. 1 c.1 4 + + + + + 0 0

- + 0 + 4 0 0 0+

0.2 + + 4 + o o a * +

0:.1 - .1 0.1 0.1 -. 1 -. 1

- - .1 - 0.1 - 0.4
C.1 0.2 0.1 0.1 0.4 0.4 0.3

3.2 4.2 1.4 0.4 0.2 0.3 - - - 0.5

- 1 0.1 <.1 0.1 - - - - 0.1

1.4 2.0 5.0 16.0 14.7 17.7 15.3 6.6 7.4 63.4
0.2 0.1 .. 1 t.1 0.3 0.2 0.6 0.3 - 0.1

16.2 4.6 3.5 " 3.7 4.7 40.6 15.9 20.4 54.6 39.4
7.6 6.6 7.7 5.0 7.0 7.6 5.5 11.6 4.1 20.4

1.6 0.9 1.2 0.9 4.6 3.5 2.2 0.6 0.5 30.8
170.2 146.6 223.7 142.4 237.5 177.5 176.0 161.3 60.2 161.7

0.2 0.2 - - .. 1 - 0.1 - - -

1.4 0.7 0.4 0.2 0.5 0.5 0.3 0.3 0.5
5.4 3.5 2.7 2.6 0.2 1.1 0.7 1.4 1.6 1.9
1.2 1.4 1.0 4.1 2.7 3.6 3.9 2.7 4.6 2.4

14.6 10.2 10.5 24.6 24.7 47.1 17.2 11.0 24.7 0.4
0.5 0.6 0.4 0.3 0.3 0.2 0.2 0.2

0.4 0.3 0.9 3.5 3.7 11.9 21.4 11.6 6.7 4.0

10.4 4.4 3.4 2.0 3.2 3.0 7.6 10.4 2.1 1.7
0.2 0.4 3.6 0.4 - 3.3 1.2 6.4 0.3

160.2 186.7 126.0 66.2 17.5 48.3 44.9 34.1 44.9 15.2
- 0.1

1.2 2.1 17.9 16.0 46.9 52.7 50.7 50.6 19.2 26.6

+ 0.2 + + * 4 *

0.4 2.7 1.2 0.4 0.1 0.5 1.3 0.7 0.8 0.5
-1.1

- .1 - - - - - -

- + 4 + + .

- -- - - - - - O.1 -

0.1 0.6 0.6 1.2 2.3 2.9 2.9 2.5 2.8
- 0.2 - - - - -



Horizontal Band Transects - Yearly Invertebrate Mean Abundance (per I m squared) - North Diablo Cove Station NDC 3 at +0.9m (Based on S "Tegula* Count Quadrats) (continued)

Species
P Station/Su

Year 1976 1977 197. 1979 1980 1991 1902 1993 1994 1965 1996 1967 1969 1969 1999 1991 1992 199S 1994 1995 1994 1997 1996

ý*Ys 4 3 6 6 6 4 6 6 6 4 4 4 4 3 3 2 2

Maj idae
Mytilidae
Nytilus californianus
Mytilus galloprovincialis
Nem•ertea unid. /

Only Counted if Greater than 1" (continued)

Nereididae unid.
OphiotJrix app.
Pelecypoda unid. boring
Petroliethes app.
Phidiana hiltoni
Pisaster/Henricia (juv.)
Platyholminthee unid.
Pollicipes polymerus
Polychaeta unid.
Pugettia opp.
Pycnopodia helianthoides
Serpulida. unid.
Serpulorbi. squamigerue
Sipuncula unid.
Tricolia app.

* Coverage

Bryozoa, unid. (encrusting)
Chthamalue 6icaus
DodecacerLa (eakesi
Haliclona app.
Phragmatopom. californica
Pista app.
Pont era unid. (encrusting)
Saalmcina tribranchiata
Sptrorbidae
tunicatee, colonial/aocial unid.

4.1 . measured but in lo. abundance
. = only recorded as present

1.7 0.1 1.0 0.7 0.5 1.2 0.7 0.4 1.3 1.6 4.0 3.6

-.1 0.2 0.8 0.4 0.6 0.4 0.6 0.3 0.1 a.1

* .1 *.1 - <.1 - -

- .1 - <.1 4.1 0.2 *÷

< o -.1+

1.0 0.8 0.4 0.7 1.3 0.5 0.8 0.0 0.2. 0.4 0.5
. <.I - - +

0.2 0.2 0.1 0.2 0.3 0.2 0.1 +
- .1 - .1l

+ 4.1 + 4.1 <.1 + +

4.1 4.1 0,2 0.2 0.2 0.2 0.3 0.9 0.4 1.1 3.6 4.3

+ + 4 ÷ ÷ , , <.1 +.1 0.3
+ + 4 4.1 + + *

- 4 4 4.1 4.1 * ÷ +

+ 4.1 4.1 <.1 0.2 0-.4 0.2 0.2 .. 1 4.1
- + 4 + +.1 + 4 4 ÷ 4

9.0 8.2 5.9 0.2 + + + 0.9 2.4 *

* - .1 - .1 - -

-- - 4~.1 - - -

+ 0.3 0.7 0.5 O 0.1 0.4

- . 4.1.i 4.1 0.1

0.2 4.1 0.3 -. 1 0.5 0.2 0.4 0.1 0.9
-. 1 - 0.1

14.7 19.2 19.3 21.0 12.0 17.3 17.2 17.0 16.0 l.S
-- + -

0.4 0.3 4-1 * 4.1 '.1 . * 0.1

+4

++ +



Horizontal Band Transects - Yearly Invertebrate Mean Abundance (per 1 m squared) - North Diablo Cove station NDC 3 at +0.3m (Based on 5 -Tegula" Count Quadrate)

Species Year 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1980 1999 1990 1991 1992 1993 1994 1995 1996 1997 1998

1 5 6 6 5 6 5 4 6 6 5 6 4 4 4 4 4 4 4 3 2 2 2Sta ionisurve a

Counted Regardless of Bize

Aoanthina app.
Anthopleura elegantieseima
Salanus $pp.
Callioatoma ligatum
Npiactis prolifera
Fissurella volcano
Fusinue luteopictus
Haliotie app.
Hemlagrapsun nudue
Leptasterlaa app.
Lottia digitalis
Lottia limatula
Lottia pelta
Macclintockia ecabra
Mitra idae
Mopalia app.
Nucella emarginata
Nuttallina callfornica
Ocenebra app.
Pachygrapaus creacipes
Pagurus Opp.
Pisaster ochracauO
Pseudoetlatoma torosa
Strongylocantrotua purpuratus
Tectura paleacea
Tectura acutuAe
Tagula brunnea
Tagula funebralli
Tegula montereyi
Tetraclita rubascens

Only Counted if Greater than I1

Aemaea mitra
Acmaeidae unid.
Aegires albopunctatus
Aeolidialla oliviae (prey. Spurilla oli
Alia app.
Amphinsa app.
Anthozoa unid.
Aplyaia californica
Asterina miniata
Darleeia app.
Dittiun app.
Cactosma arenaria
Cancer antannarius
Cancer app.
Chaetopteridae
Clavelina huntamani
Crepidula app.
Cyanoplax app.
Diaulula sandiegensis
Diodora app.
Discurria ineessa
Voriopsilla elbopunctata
Blyaia hedgpethi
Grapaidae (juv.)
Hemigrapsue oregonansia

* .1 - .1 - <.1 - - - -- - - - -
, - .. - c - .1 - .1 - 0.3 1.3 2.3, 5.6 9.3 3.2

1.8 0.2 0.7 0.8 0.1 ..1 <.l <.1 0.5 1.1 0.5 0.3 1.2
-. l e.1 c.1 1 * -.1 C C -

0.2 0.4 1.9 0.9 1.4 1.4 1.4 1.5 0.9 0.3 0.5 0.2 0.2 0.2 0.2 0.3 0.4 0.3 1.0 0.5 0.1 0.2 0.3
0.4 0.8 1.9 1.5 2.7 1.5 1.9 2.2 4.4 4.6 5.6 6.8 3.7 3.7 14.3 33.3 64.9 52.3 54.0 41.5 42.5 19.7 49.6

- . -- - - - - . - ~<.1 - - - - - - - - - -

3.3 5.3 3.7 2.0 1.6 1.5 1.1 0.0 0.4 <.1 2.0 1.0 2.0 0.4 0.1 0.2 0.6 0.2 0.5 0.2
- .< .1 -,-1~ <.1 <.1* . - .<.-1

0.1 0.1 1.9 1.2 1.6 1.1 0.5 0.8 1.0 1.5 0.8 0.4 - -

- .. - - - - - - - - - 0.1 0.5 0.1 - - 3.5 0.5 -

0.1 1.l 0.1 C1 0.1 <.1 0.3 0.1 0.5 1.2 3.7 3.5 6.6 7.3 3.7 3.5 1.3 3.0 7.0 15.4 26.6 3.3 21.8
1<. 0.2 0.3 0.1 0.6 0.6 0.4 0.8 0.8 2.1 2.0 7.7 3.2 4.6 3.2 2.6 5.4 14.9 4.7 14.3 1.9 121.7

<.I c.1 0.2 .1 - 0.3 0.4 0.1 0.5 48.5 40.5 135.9 143.9 42.0 33.1 5.8 12.5 13.6 49.7 47.2 3.1 65.9

1. el 0.2 0.3 0.6 0.3 0.4 0.3 0.4 0.4 0.6 0.7 1.2 0.3 <.1 3.1 0.1 <. 0.1
- .1 --- - -< .1 - - -

0.2 1.0 2.1 2.3 1.6 2.1 1.3 1.9 1.0 1.8 2.2 5.6 6.7 4.9 2.7 0.7 0.2 0.1 0.3 0.5 0.5 0.8
0.1 0.6 1.1 0.6 0.6 0.5 0.6 0.9 0.9 2.4 2.5 2.6 1.4 5.6 2.0 0.7 0.2 0.2 - 0.1 0.7 0.1

e.1 <.1 -1 l 0.1 0.2 0.8 0.5 1.4 0.9 0.8 2.1 1.6 1.5 2.4 2.9 3.4 1.9 3.2
6.4 9.6 7.0 7.4 11.2 15.1 13.5 12.6 17.0 12.1 9.4 6.3 11.7 4.1 11.1 5.0 2.6 1.9 6.2 2.9 3.3 3.1 -

- - 0.1 < A.1 - .1 <.1 - .1 0.2 0.1 0.4 0.9 0.6 0.5 0.7 0.6 0.6 0.7 0.1

<.1 0.2 0.4 -. 1 .1 - .1 0.2 0.3 2.7 3.9 3.7 11.8 20.6 30.0 74.3 59.1 30.2 13.6 11.1

1.2 0.3 1.7 0.6 1.2 1.3 2.2 0.8 0.6 1.6 4.4 6.3 10.9 11.3 3.7 2.0 0.4 1.6 2.5 28.4 13.5 3.1 0.9
4.5 3.1 9.9 7.1 18.6 12.5 10.7 9.9 10.9 .13.6 8.5 5.8 2.4 2.6 3.8 1.2 0.3 0.3 <.1 0.9 0.2 1.3 -

1.5 3.0 2.5 1.4 3.7 5.5 3.4 4.6 4.8 7.0 110.5 135.2 169.9 60.2 29.8 2.8 <.1 - 0.1 0.1 0.1 - 0.2

4.5 0.7 9.0 3.9 3.8 9.4 6.6 10.5 12.0 20.1 24.3 9.4 8.2 9.4 69.4 124.9 137.5 136.8 244.3 144.1 223.8 144.2 52.2

- 0.2 0.1 <.1 0.2 .. 1 , 0.3 0.2 0.2 -. 1 4.1 <.1 <.1 + <.1 <.1 +

2.0 + + + + + + * + + + , + + + + , ,

+ + +

-. . e1 0.3 0.3 0.5 6.5 -21 0.2
+ <.I

+ 4

+ + + + + <A + +

0.1

0.1

0.3 + 0.1
0.1

0.1 0.1 -



Horizontal Band Transects - Yearly Invertebrate Mean Abundance (per 1 m squared) - North Diablo Cove Station NDC 3 at -0.3m (Based on 5 -Tegula" Count Quadrate) (continued)

Species Year
R Satlon)6,irvevs

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1906 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
a R 6 6 5 6 5 4 5 6 S 6 a 4 a 4 4 4 4 3 2 2 2

Henricia leviuscula
leptacarpus app.
Harniaaenda crassicornis

cumalopoma app.

Idotea app.

Only Counted it Greater than 1" (continued)

Iachnohtitonidae
Isopoda unid.

Lacuna app.

Lepidozona app.
Leucandra heathi

Lissothuria nutriens

Littorina app.

Lophopanopeus app.
Lottie asmi
Lottia gigantea
Lottia inatabilis

Lottia ochracea
Loxorhynchus app.

Majidae
legatebennua bimaculatue

Nodiolue app.
Mytilidae

Nytilus californianus
Mytilus galloprovincialia

Nemertea unid.

Noeredidae unid.

Nitidiscala/Opalia app.

Nuttallina app.
Octopus app.
Onchidella borealis

Ophiactia simplex
Ophiothrix app.
Ophiuroidea unid.

Parastiohopus app.
Paraxanthlaa taylorl

Pelecypoda unid. boring
Petrolieathes app.

Phidiana hiltoni
Piseater giganteus
Pisaater/Henricia (juv.)
PlatyhelmInthas unid.
Pollicipee polyserus
Polycheeta 'mid.

Polynoida.

Pugettia app.

Pyenogonida unid.

Pycnopodia helianthoides

Rostanga pulchra
Septifer bifurcatue

Serpulidae unid.

Serpulorbis aqueaigerua
Bipuncula unid.

Tonicella lineata

Tricolla app.

Trivia app.

- - - - - - 0.1 - .1 - - - - - -
- - -. - - - - - . . - 0.2 -

- - -- - - - .1 4

+ 4 4 4 + + + +

+ .1 -

- -.1 ÷ ÷ + + + + + + +

++

- 6 + 4 + + + + + 4 + - 4'

-< .1 .

-+.

- 4 <.1 + + 4.2 -

t.1 1.0 0.9 0.7 1.1 0.6 0.7 0.4 0.5 0.3 0.1 -- .1 61 -

- - 0.2 + 0.1 6.3 - 0.2 <.I 4. . . . . .1 -

-- +

- - - - 02 . -- - - - - -

- . - - - - - - - --- - - 6.1 -

- + 6<.1 + 0.2. - .+

* * c.1 +

+ +

* 0.1 + *

0.2 0.4 1.1

c.1i + , +

+ + +

0.1 0.3 0.3
6.1 <.1 -

- <.1 - -

0.1

- .1 + -+ - - . - . - -. - -

- - .- - . - - - 0.1 -< .1 6.1 6.1 6.1 0.1 .+ 0.1
-. 1 6.1 - .1 -0.

- .1c 0.1 6.1 4 6.1 4 + 6.1 4 4' - - - - -

++

+ 0.1 + .1 <.1-

6.1 c.1 0.3 0.5 0.4 0.9 0.7 0.3 0.5 0.5 0.2 <.1 + 0.2 0.5 0.2 0.2 0.2

- .1 6.1 -< .1 - - - - . - - - - -- -

- - -

.- - -. 1 0.1 C.1 <.1 0;5 0.7 0.9 1.2 0.7 1.0 1.4 1.9 1.8 1.0 0.9
+.1 6.1 .1 .. 1 c. - + - 0.2 0.1 0.1 -

-+ + + + c.i + + + + + -

0.1 .0.1 <.1 6.1 0.1 6:1 C.1 0 91.:
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Horizontal Band Transects - Yearly Invertebrate Mean Abundance (per 1 m squared) - North [Diablo Cove Station NDC 3 at t0.3m (Based on 5 "Tegula" Count Quadrate) (continued)

species Year 1976 1977 1979 1979 1990 1991 1902 1903 1994 1995 1996 1997 1990 1999 1990 1991 1992 1993 1994 199S 1996 1997 1999

Station/Ouv 4 5 6 6 5 6 S 4 6 6 4 4 3 2 2 2eye - - - ---- --

% Coverage

Bryozoa, unid. (encrusting)

Dryozoa, unid. ([oliose)

Chthanalus ftissus
Dendropoma app.

Dodecaceria fewkeei
turystomella bilabiata
Iydroida

Pbrag9•atopcma cali fornica
Pista app.
Porifera unid. (encrusting)

Salmacina tribranchiata

Spirorbidae

tunicates, colonial/eocial unid.

-.1 - measured but in low abundance

- only recorded as present

- s.1 c.1 +.1 + + + + + - + 4+ + + +

+ . '.1 + + + + + + 0.2 0.6 1.9 10.2 4.9 0.9 0.5 + + + + +

+.l - , e.1 <.1 1 0.3 0.3 2.9 2.6 1.0 0.4 O.S 0.6 O.S .1 .l + +

1.0 .. 1 0.2 1.1 0.3 0.7 1.1 0.2 0.3 0.6 9.3 c.1 + 4 + 4 - 4 + - -

,..1 .1 c.l 0.2 0.2 + n.. I .1 + + + + + + + +

+ + + . 0.1 n.1 t.1 <.1 + + 4 + + + + + + + +
- 0.3 0.3 0.5 0.7 0.4 <.1 0.2 0.2 <.h t . ' + + 4 + + + - +



Horizontal Band Transects - Yearly Invertebrate Mean Abundance (per 1 m squared) - South Diablo Cove Btation SVC 1 at +0.6= (Based on S "Teula" count Quadrats)

Species
s Otation/SO,

Year 1976 1977 1978 1979 1900 1991 1992 1993 1994 1995 1986 1907 1998 1999 1990 1991 1992 1993 1994 1995 1996 1997 199e

rvevs 1 2 no n" no no 5 6 0 6 5 5 4 4 4 4 4 4 4 3 2 2 2

Counted Regardless of Size

Acanthina app.
Anthopleura elegantisaioa
Balanus app.
Epiactis prolifera
Fisaurella volcano
Haliotia app.
Hemigrapaus nudus
Lapteaterias app.
Lottia digitalis
Lottia limatula
Lottia pelta
Macclintockia &cobra
Mopalie app.
Nucella emarginata
Nuttallina californica
Ocenebra app.
Pachygrapaus crassipee
Pagurue app.
Plaater cohraceus
Strongylocentrotut purpuratus
Tectura persona
Tectura scutue
Tegula brunnea
Tegula funebralis
Tetraclita rubsecens

Only Counted if Greater than 1"

Acmaeidae unid.
A-olidia papillosa
Aeolidiacea unid. a
Alia app.
Amphisaa app.
Anthopleura artemlsia
,Apbrodita opp.
Aplyala californica
Barleela app.
Bittium app.
Cancer antenmarius
Cancer app.
Chaetopteridae
Cirratulidae/Terabellidae unid.
Crangon app.
Crepidula app.
Cyanoplax app.
Diodora app.
Diopatra ornate
Diacurria Ina e..a
Doridacea unld.
Dorlopill a albopunctata
Eupentacta quinqueaemita
Grapaidae (Juv.)
Hemigrapaus oregonenmia
Heptacarpus app.
Hermiasenda craasicornia
Homalopoma app.
lachnochitonidae
Lacuna app.

90.2 133.6
0.2 0.4
0.3 -

0.2
0.2
0,1

0.4
0.2 0.1
3.0 4.3
0.3 -

3.5 5.4

o.1
2.0 0.9

0.:7 0.5
43.9 76.9
0.7 2.3

0.5

0.1

0.2 .1 - - 0.7 1.9 0.6 -. 1 0.2 - -. 1 - .. 1 0.2 0.3 -

71.0 34.4 10.2 29.4 53.2 51.7 74.7 149.9 151.7 145.0 8S.7 39.3 41.0 44.4 35.4 38.9 30.1
- - - 5.5 5.4. 1.1 6.4 1.8 0.4 0.1

2.2 0.4 0.3 0.5 .. 1 .. 1 - - - C.1
- .1 0 .1 -. 1 0.7 0.4 0.3 - 1.9 3.0 6.2 4.5 5.4 1.4 4.4 15.5

- .1 - - 0.1 - .1 - - - -
- 0.1 .1 .1 - - - - -

1.0 .1 -. 1 -. 1
0.1 0.2 8.2 3.5 0.6 0.4 0.3
0.2 o.1 0.1 1.1 3.4 5.0 4.7 2.1 2.7 2.9 1.4 2.8 2.5 4.1 3.0 4.3 7.5

2.1 0.7 1.4 3.2 3.6 4.8 2.6 1.2 2.4 2.2 1.0 5.6 5.4 5.9 3.5 4.0 0.0
5.2 0.5 0.9 22.2 119.4 194.6 106.7 24.7 3.2 3.6 0.6 4.0 9.1 8.3 4.4 15.2 9.4

0.5 0.3 0.1 0.2 0.4 0.2 0.2 "-0.1 <.1 o.1 0.1 0.1 - 0.2 -

- - - 12.1 - - - - - - -
- - 0.3 0.1

0.9 0.2 0.1 -:,1 0.1 0.6 0.2 - - - - 0.2 0.1
o.. - - 0.3 0.7 0.2 0.4 0.3 0.9 0.3 0.3 0.3 0.3 0.1 0.4

12.5 2.3 0.5 3.6 9.0 12.3 23.6 9.7 22.2 7.1 6.9 10.3 4.0 2.7 .5.0 10.4 0.9
- .1 <- - .1 0- .6 0.1 0.9 -. 3 0.3 0.2 0.1 - -

'.1 . .1 - .1 0.2 0.2 0.5 0.4 0.4 1.3 0.2 1.7 0.5 0.2

0.8
0.0 1.1 2.7 6.4 17.3 11.1 7.7 4.2 1.6 3.1 0.3 0.2 2.0 3.5 0.5 0.7 1.3
1.3 l.1 '.1 1.4 0.1 - .l 1.7 0.1 0.2 0.2 .1 -

112.0 62.9 57.0 96.4 150.9 271.3 435.6 273.7 79.1 24.3 08.6 9.9 53.2 31.3 154.7 119.5 2.9
4.4 0.9 0.5 17.5 87.4 44.9 46.1 22.9 61.8 164.6 609. 54.4 75.1 85.7 64.8 31.5 11.2

o.1 -

cl -

o.1 -

* 0 + 0 + 0 4 0 + 0 + + + + +

- 0.1

--

. C 0.1 0.1 0 0 0.1

+.1 a.l 0 0 0.1

- 0.2 0.4 0.5 0.2 0.2 0.4 0.4 0.3 0.2 0.3 0.1 0.0 0.5 0.2

- .1 o.1 0.1 0.1 0.2 0.1 - 0.1 -

+ + 1.1 + + + 2 +

* .1 0 + + + + 0 + + + -



Horizontal Band Transect. - Yearly Invertebrate Mean Abundance (per 1 m squared) - South Diablo Cove Station EDC 1 at +0.6m (Based on 5 -Tegula" Count Quadrats) (continued)

species Year 1976 1977 1970 1979 1950 1981 1962 1993 1994 1965 1996 1987 1999 1999 1990 1991 1992 1993 1994 1995 1996 1997 1998
4 2 ns no e no ne 5 6 6 6 5 5 4 4 4 4 4 4 4 3 2 2 2ý to on UrVa 9

Only Counted if Greater than 16 (continued)

Lapidosona spp.

Lissothuria nutriena

Lithopoma gibberosus

Littorina spp.
Lottia asci

Lottia gigantea
Lottie instabilis
Lottia ochracea
Majides
Mytilidae

Nytilue californianue

Nytilus galloprovincialis

Natantia unid.
Heamertea unid.
Hereididae unid.
Nitidiscala/Opalia app.
Octopus spp.

Ophiothrix epp.
Ophiurolaea unid.

Phidiana hiltoni

Pisaster/Henricia (Juv.)

Pugettia Opp.
Pycnogonida unid.
Pycnopodia halianthoides

Soptifer bifurcatus

Serpulidae unid.
Serpulorbis squamigerus

Sipuncula unid.
Styela app.
Tricolla spp.

% Coverage

Bryozoa, unid. (encrusting)
Chthamalus fiseus

Pbragmatopoma californica

pista spp.
Porifera unid. (encrusting)
Spirorbidae
tunicates, colonial/social unild.

t.l. measured but In low abundance
+ - only recorded as present

.i -

* 0.1

0.7 0.1 <.1

0.5 0-

+ -

1.4 0.1 4

÷.

* 44 4, ÷+ -

€ ÷ +

+

0.20. 0.1•1 .

-- + - .

+. 0.2+ 0.5 c.l 0.1 --- -0.3 -0.3

+ + - +. 0 .1 + - - +.

4.1 4 - .1 0.1 .1 0.1 0.1

-+ + + + + +

1.1 10.7 .9 6. 4 1.2 . .1 . 0.1 0.1
- - - - . + - .1 4.1 - -

- <.1 - . <.1 - - - - - . -

* ..1 . .2 0.2 + 0.2 +.1 0.4 <.1 +0.3 0.

+ + + + + - 0.1 - 2 - 0.2

- c. 0.1 0.2 0.6 0.5
4 -- - - - + -, - -

* <.1 -+ + * * - + +
1.1 10.7 9.9 9.6 4.7 1.2 '.1 0.1 * * + 2.5 4.0 1.7

4.1 4.1 0.5 0.3 0.2 + 4 4 4 4 + 4 4 4

* 4 + * - * . 0.3 1.7 2.2 2.3 2.7 0.4

+ . 4 4 . 4 4 4



Horizontal Band Transects - Yearly Invertebrate Mean Abundance (per 1 m squared) - South Diablo Cove Station SC I at +0.3m (Based on 5 -Togula" Count Quadrate)

species Year 1976 1977 1979 1979 1980 1991 1902 1903 1994 1995 1906 1997 1999 1989 1990 1991 1992 1993 1994 1995 1996 1997 1999

#Station/Surveye 1 2 no no no no 4 5 6 6 5 4 4 4 4 4 4 4 4 3 2 2 2

Counted Regardless of Size

Acanthina epp.
Anthopleura elegantiesima
Balanue app.
Calliootoma ligatum
Eplactie prolitera
Fiesurella volcano
hemigrapsus nudus
Leptasteriam app.
Lottia digitalis
Lottia limatula
Lottia pelta
Macolintockia scabra
Oopalia app.
Nuoella emarginata
Nuttallina californica
Ocenebra app.
Pachygrapsue craasipee
Pagurue app.
Plasoter ochraceus
Strongylocentrotue purpuratus
Teatura persona
Tectura scutun
TegUla brunoea
Tegula funebralia
Tetraclita rubesoene

Only Counted if Greater than I1

Acaea mitra
Acaeidae unid.
Aeolidia papillosa
Alla. pp.
Amphiodia occidentalis
Amphipholia app..
Amphimsa Opp.
Anisodorie nobilis
Anthopleura artemisia
Anthozoa unid.
Aplysaa californica
Asterina miniata
Barleesi Opp.
Bittium app.
Cancer antennarius
Cancer app.
Chaetopteridae
Clavelina huntsmani
Crepidula spp.
Cyanoplax spp.
Dlaulula sandlegensis
Diodora app.
DOopatra ornata
Doriopsilla albopunctata
Brato app.
Flabellina trilineata
Glans subquadrata
Granulina margaritula
Grapsidae (juv.)
Balcampa decoetentacula

21.4 34.6

0.9 1.3
0.2 -

0.1

0.3
0.6
1.0 2.2
0.1 -

3.2 5.9

0.3
0.9 0.6
1.3 0.2
1.4 6.3
.. I.

- .1 - .1 0.2 0.6 0.6 0.2 0.2 .. 1 - - - - - - 0.1

5.3 9.5 16.9 24.6 34.4 72.6 72.0 76.6 07.5 70.6 29.2 9.9 4.9 3.7 6.4 4.0 3.6
0.1 - .1 1.6 5.6 11.6 6.4 1.5 1.2 0.7 - - .1 0.1 0.2 -

... 1 .1 - - - - - - -

2.6 0.9 0.3 1.0 0.4 <.1 <.1 <.1 <.1 <.1 - - - -

4.1 - 0.2 0.1 0.4 1.9 1.3 0.1 1.3 1.6 2.2 4.6 2.3 2.6 1.4 1.7 9.9

0.5 0.2 <.1 .1 - -

- - - - 1.0 0.5

0.3 <.1 0.4 2.2 3.5 1.9 2.7 1.7 1.8 1.2 0.7 1.0 2.5 2.2 1.9 1.9 S.5
1.5 0.4 3.7 5.3 6.1 0.4 3.3 1.1 3.5 3.6 1.7 3.4 6.1 2.9 2.7 2.6 5.0
1.2 1.7 3.9 24.4 152.2 200.8 159.7 21.5 3.0 4.0 2.0 1.6 4.7 4.4 13.5 4.0 3.9
0.2 0.4 .0.5 0.4 0.9 0.3 0.1 .- -1 - 0.3 0.3 0.3 0.1 -

<,1 o - - . - - - - - -

- - .1 .1 0.2 .1
0.7 0.2 0.4 0.4 0.2 0.4 0.4 - 0.1 - - - -

<.1 - .1 0.2 0.2 ..1 0.2 0.3 0.3 0.2 0.3 0.4 0.6 0.3 - 0.3
11.9 2.9 3.9 5.5 7.9 9.9 18.6 30.7 20.4 19.6 8.4 16.3 7.1 4.1 33.6 14.1 1.0

<.1 - 0.1 0.5 0.2 0.2 - -.l 0.1 - 0.1 0.1
-. 1 <.1 0.2 1.5 2.1 2.0 1.9 0.1 0.5 0.4 -

2.2 0.9 3.9 10.6 19.3 3.6 3.9 2.2 2.3 0.7 0.6 0.9 1.4 1.1 0.2 0.5 0.0
9.7 0. 1.0 3.0 0.7 0.2 3.9 9.1 1.9 1.7 0.2 0.1 - - - -

14.2 39.2 62.4 36.6 109.0 123.6 299.0 173.5 57.4 2.7 4.6 0.4 ..1 0.8 41.0 43.9 -

2.0 1.5 0.6 23.6 126.6 92.1 110.5 101.7 153.3 269.6 71.2 23.1 49.1 71.0 57.9 15.5 11.3

.. I

0.3

0.1

0.1 - - -

+ ÷ 0 + 0 0

-. -÷

÷ + + +

0. < 01 - .

*+ + 0

* , - <.1 0.6 0.3

+ .

- -0 - -

..1

+ 0.2 0.2+ 0.1 .1 0.
- - - - - ,<. .

- -. 0. <.1 - 0.1 -

0.1
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Horirontal Band Transacts - Yearly rnvertebrat. Mean Abundance (par 1 m1 squared) - South Diablo Cove Station sDC 1 at +0.3m (Based an S "Tegula" Count Quadraet) (Continued)

species Year 1976 1977 1979 1979 1960 1961 1982 1993 1904 1985 19856 1907 1908 1909 1990 1991 1992 1993 1994 1995 1994 1997 1998

4 2 no MA no no 4 5 0 6 5 4 4 4 4 4 4 4 4 3 2 2 2
Station Su, rveys

Only Counted it Greater than 1- (continued)

Hemigrapoue oregonensis
Heptacarpue app.
Haermisenda crassicornis
Homalopoma app.
Idotea spp.
lschnochitonidaa
Isopoda unid.
Lacuna app.
Lepidozona app.
Liseothuria nutriens
Lithopoma gibberosum
Littorina spp.
Lophopanopeus epp.
Lottia asme
Lottia instabilis
Lottia ocohracea
Majidae
Megathura crenulata
Mytilidae
Mytilus californianue
Mytilus galloprovincialie
Navanax inermis
Nemertea unid.
NOereididae unid.
Nitidieoala/Opalia app.
Octopus app.
Ophiactis simplex
Ophiothrix app.
Ophiuroidea unid.
Pelecypoda unid.
Peleacypoda unid. boring
Phidiana hiltoni
Piaanter/Henricia (juv.)
Platyhelminthes unid.
Polychaeta unid.
Pugettia $pp.
Pyonogonida unid.
Pycnopodia helianthoides
Serpulidae unid.
Serpulorbis squamigerus
Sipuncula unid.
Tonicella lineata
Tricolia app.
Williamia peltoides

% Coverage

Bryoxon, unid. (encrusting)
Chthamalus lessus
Dodecacoria fewkeei
Phragmatopoma californica
Pista app.
Porifera unild. (encrusting)
Spirorbidae
tunicates, colonial/social unid.

c.l - measured but in low abundance
+ only recorded as present

0.2

0- 5 0 9 .+ *

0* 0 2

+

+ + + 4 4 ÷ *

-• - o.1

+ + + + 0 +

- - l -

- 0.1 1.5 0.2 *

0.9 0.9 0.1 - +

0.3 0.2 - . -

- + 0 + 0

- . -0.

0.1 - - 4 - - -1

-. ÷.

0.1

+ 0

0 +

- 0.1

- .1

+ ÷+
+ ÷ - + * + 0.1 01

0.4 4 0. 0. 0.1

* . + + . + + -

+ + + + 0.1 + -

* 0 + 4

+ * 0. .

0.1 -- - - - - 1

0.2 + .. I <.1 < <.1 0.2 0.4
0 ÷+ 0+

+ <, 1 0.3 + 0.2 + C.1 - + + - 0.1 +
.. 1 0.2 0.5 0.3 0.4 0.2 0.5 0.2 0.5 0.2 0.3 - 0.2

+ 0 + ÷ .. 1

+ + + + + + + + 4.1

+ + a 2.7 15.1 11.0 12.5 5.1 0.7 0.1 C ÷ 0.1 0.6 3.5 2.6 1.7

+ o .1 0.4 0.2 0.5 1.9 0.2 + + + - + 1.0

3.0 0.9 0.1 0.1 0.1 <.1 4.1 0.1 + 0.4 1.1 7.2 16.5 22.1 21.6 19.3 1.5
+ 0 0÷

+ + + + * <.l + + + ÷ * * * ÷

0.5 + + + + + + + +

0.1 o.1

9.1 o.1



Horizontal Rand Transects - Yearly Invertebrate Mean Abundance (per 1 m squared) - South Diablo Cove Station GCC 3 at #0.92o (Basewd On 5 "Tequla" Count Quadrate)

species year
S Otat•4/Ournvav

1976 1977 1978 1979 1990 1981 1992 1993 1994 1985 1986 1997 1988 1909 1990 1991 1992 1993 1994 1995 1996 1997 1998
1 A 5 6 6 A 6 a & 6 6 6 4 A A 4 4 4 4 3 2 2 2

Counted Regardless of Bite

Acanthina app.
Anthopleaura elegantisila
Anthopleura xanthograumica
Balanus app.
Calliostoma ligatum
Calliostoma app.
Epiactia prolitera
Fissurella volcano
Haliotis app.
Hemigrapsus nudus
Leptaeterias app.
Lottia digitalis
Lottie limatula
Lottia pelta
Macclintockia acabra
Mitra idaes
Hopalia app.
Nucella emarginata
Nuttallina californica
Ocaenebra app.
Pachygrapsus crasaipes
Pagurus app.
Pleastar ochraceue
9trongylocentrotus purpuratus
Tectura paleacee
Tecturs persona
Tecture ecutu
Tegula brunnea
Tegula funebralls
Tegula app.
Tatraclita rubescena

Only Counted If Greater than 1"

Acmaea mitra
Acmaiedae unid.
Aeolidia papillosa
Alsa app.
Amphissa app.
Asterina miniata
Dittium app.
Cancer antennariua
Cancer productus
Cancer app.
Chaetopteridae
Cirratu•lidae/Terabellidaa unid.
Cirripedia unid. a
Crangon app.
Crepidula app.
Cryptochiton stalleri
Cyanoplax app.
Diopatra ornata
Diacurria einessa
Dorlopsilla albopunctata
Grapaidae (juv.)
Hemigrapsua oregonensis
Haptacarpus app.
Houslopoma app.

0.1 0.2 0.7 1.2 0.9 1.3 0.7 0.4 1.9 0.9 0.8 2.4 1.3 1.9 0.7 0.7 0.6 0.9 0.7 1.1 0.7 1.1 1.0

76.2 90.3 74.6 73.4 81.3 75.3 75.3 23.5 12.2 6.3 8.0 17.7 29.0 39.4 56.0 51.9 65.9 92.9 90.4 70.9 72.9 56.9 56.9
0.1 0.1 0.1 <.1 <..1 -. 1 .1 -- - - - - - - - - -

0.2 . 0.1 .1 -. 1 0.2 9.1 <.1 o.1 4.1 0.2 - 1.1 0.1 0.1

- . - - - - 0.1 -

0.5 0.3 - 1:.1 '.1 t.1 '.1
<. <.-. <1 <1 <.A -. 1 0.1 -0.2

0.4 0.2 0.2 0.3 0.3 0.4 0.2 - - - <. 1 0.1 -

0.1 0.1 0.2 0.2 o.1 0.2 0.2 0.2 0.3 0.3 0.3 0.2 0.5 0.1 0.2 0.1 0.1

0.1 0.1 <.1 - 0.2 c.l - - - - - - - . - - -

1.6 2.5 0.6 0.5 0.7 0.7 0.6 0.3 1.1 0.0 0.7 0.4 0.6 0.5 0.4 0.5 o.1 0.2 0.2 0.2 0.7 0.1
1.9 1.9 1.5 2.4 1.7 1.7 1.6 1.0 0.9 2.1 2.6 4.7 3.9 6.4 4.5 5.9 2.9 5.3 2.8 4.1 2.3 3.0 5.5
0.4 0.3 0.2 0.5 0.2 1.3 2.5 1.1 0.7 1.3 0.7 0.8 1.1 1.9 1.7 1.1 0.4 .. 1 0.1 0.3 0.4 0.8 0.5

16.9 44.2 24.2 27.1 36.0 39.3 54.3 34.3 39.5 51.5 52.6 113.2 74.4 63.2 34.1 31.4 26.4 35.4 27.4 19.2 24.2 34.1 31.9
- - 0.5 - - - - - - . - - - -

0.1 0.1 0.1 0.1 0.1 .. 1 0.2 <.1 0.1 -. 1 0.1 .. 1 0.1 <.1 0.1 .1 04 -

<.-- - 0.1 -1 -

0.1 0.5 0.2 0.9 1.0 0.5 0.4 0.2 0.3 0.3 0.8 0.7 1.3 2.0 0.7 0.6 0.6 0.3 0.2 0.7 1.1 0.3
0.1 <.1 0.3 0.3 0.2 0.1 0.2 0.3 <.1 0.2 0.2 0.4 0.4 1.0 0.6 1.1 0.6 0.7 0.5 0.1 0.7 0.2 0.7

43.7 17.9 19.3 22.5 30.8 35.6 31.1 15.2 11.0 10.6 16.6 17.3 9.9 11.0 24.9 27.3 71.9 59.9 24.3 15.7 20.3 27.9 3.0
S - - - - .1 <.1 - - - - - 0.1 0.1 -. 1 0.6 - - 0.2 0.4

<.1 <.5 o.1 * < .1 *÷ <.1 - 0.1 - 0.3 -

0.1 - -+ 1 0 -

8.9 4.2 2.0 2.9 3.0 1.9 5.8 1.7 4.0 6.5 3.3 4.2 2.9 9.9 2.3 3.9 1.8 1.9 1.3 0.7 2.0 1.9 2.9
- < .1 0.2 o.l <.21 o.1.I - - - <.1 - - . -

111.7 173.7 169.9 136.9 217.5 216.1 159.7 170.3 141.5 207.7 232.3 229.9 201.2 366.7 301.4 370.8 104.6 213.6 243.1 542.9 294.2 313.3 290.8

<.1 0.1 1.1 3.9 6.1 4.1 4.7 0.7 1.0 3.8 1.9 0.9 2.7 1.6 2.0 3.7 2.5 4.0 3.0 0.4 0.1 3.0 0.2

- . + <.1 01 - - - - - . - . - - - .1 -

0.1 + , , + + + + o.1 , , + 0.1 0 * * 0 ÷ 0 0

+ + + + + +

1 + - + . I - + -+ + + -

0. 0 .1 - . 0. 0.1 - - . - - - - - - - - - 01 -

-. 1 0. 0.

. + + - .
-÷ + -÷- - + -' + .1 0 ÷ +

- 4 0 0 4 o.1 , + + o.1 + . + . + + . -
-. - - -. . - - - - - - - - - - 0.1 -

<.1 ÷ 1.0 0.4- 0.2 1.0 0.4 0.1 0.7 0.6 1.1 0.4 9. 0.8Oe 0.5 0.1 0.4 0.2 0.2 0.2 0.4
o.1 0.1 0.1 0.3 0.3 0.4 - o.l1 - - 0.1 0.1 -

- - <0.1 - - - - . - -

-- + 0 * + + 0 + + -÷ -+ +- 4 - -

- .1 o.1 0.1 cl . - -1 - -.

- 0.5 + . 4 4 + . . - . - - - - - . - - - -

- + a - + 0

0.9



Horizontal Band Transects - Yearly Invertebrate Mean Abundance (per 1 m squared) - South Diablo Cove Station SDC 3 at .0.9m (Based on 5 -Tegula" Count Quadrate) (continued)

species Year 1976 1977 1978 1979 1980 1981 1982 1983 1984 1995 1986 1997 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

4 4 6 6 6 6 6 6 6 6 6 6 4 4 4 4 4 4 4 3 2 2 2a on.

Only Counted it Greater than 18' (continued)

Idotee app.
Iachnochitonldae
lopoda unid.
Lacuna app.
Lepidozona app.
Littorina app.
Lottia asmt
Lottia ochracea
Majidas
Mytilida.
Mytilus californianus
mytilue galloprovincialis
Nlesrtea unid.
lereididae unid.
fitidiscala/Opalia app.

Ophiuroidea unid.
Pelecypoda unid.
Petrolisthee app.
Pioaater/Henricia (juv.)
Platyhelminthee unid.
Pollicipes polymerus
Polychasta unid.
Pugettia app.
Pycnopodia hellanthoidea
septifar bifurcatua
Serpulidae unid.
Sipuncula unid.
Tricolla app.

s Coverage

BryoZoa, unid. (encrusting)
Chthamalua fhsous
Dendropoma app.
Phragmatopoma californica
Pite app.
Porieera unid. (encruating)
Spirorbidae

c.1 - measured but in low abundance
+ e only recorded as preaent

- .1 - - + -. 1 - - - - . - - - - - - - - -
c.1 0.3 -1 .. 1 . c ,1 + <.1 + .1 <.I + + + 4 + -

+ + + + + + + + - + - + + + + - -

++
- <.1 + + * + * + . . . + + + + . *' + *+ +÷

- .1 4 C 4 ÷ + C C C C + + C ÷ + C 4 + +

- - - - - - .1 - - + - - - - - -

-- -

0.1 0.2 0.1 0.2 0.2 0.2 0.2 0.3 0.1 0.4 0.3 0.2 + 0.2 0.4 0.1 0.6

-- 1 c.1 0.2 0.1 <.1 c.1 A.] -. 1 +

+ + + +

-÷ C + 4 ". C÷

++

+. ++

- .1 -- - - - - . - -

- 6.2 1.2 2.9 10.3 10.8 16.7 9.2 7.4 8.1 4.7 7.7 7 .4

S - -. 1 + -+ +

S.l + + + + +

- + + + + + + + + +



Horizontal Band Traneects - Yearly Invertebrate Mean Abundance (peW i m squared) - South Diablo Cove Station SDC 3 at +0.3m (Based on S aTegulas Count Quadrats)

Species Year 1976 1977 1979 1979 1990 1991 1992 1993 1904 1995 19*6 1997 1998 1999 1990 1991 1992 1993 1994 1995 1996 1997 1999

S Station/survevs 1 6 6 6 6 6 6 6 6 6 6 9 4 4 4 4 4 4 4 3 2 2 2

Counted Regardless of Size

Acanthina app.
Anthopleura elegantistima
Anthopleura xanthogrammica
Balanus app.
Calliostoma ligatum
Calliostoma app.
Conue californicus
Epiactia prolifera
Fissurella volcano
Haliotis app.
Hemigrapaus nudue
Leptasterias app.
Lottie digitalis
Lottia limatula
Lottla pelta
Macclintockia ecabra
Mitre idse
Nopalia app.
Nassarmua app.
Nucella emarginata
Nuttallina californica
Ocenebra app.
Pachygrapsus crassipee
Pagurue app.
P1.as ter ochraceus
Peaudomelatoaa torosa
O-trongylocsntrotue purpuratue
Tectura persona
Tectura acute
Tegula bruonea
Tegula funebralit
Tegula pulltgo
Tegula app.
Tetraclita rubeacans

Only Counted if Greater than 1-

Acmaea mitrea
Acmaeidae unid.
Aeolidia papillosa
Aeolidiacea unid. a
Alia app.
Aiphtaea app.
Anthopleura artamisua
Anthosoa unid.
Aplysta californica
Aatenrna mtniata
Balanue/Tetraclita app.
Barleeia app.
Bittium Opp.
Cancer antmnnartus
Cancer productus
Cancer app.
Chaotopteridae
Cirripedia unid. a
Clavelina huntemani
Crepidula app.
Cyanoplax app.

4 0.1 .. 1 v.1 0.1 0.1 '.1 0.1 0.2 1.7 0.9 0.5 0.5 - - - - <.I - 0.1
4.1 2.5 1.9 2.0 2.4 2.0 3.0 1.3 1.4 1.1 1.2 2.2 4.0 9.5 21.3 24.9 16.2 0.9 5.9 9.0 7.6 10.0 7.7

0.1 0.2 0.3 0.3 0.2 0.3 0.2 - - - . - - . - - - - - - 0.1
0.3 .. 1 1.5 0.1 0.6 0.9 -. 1 .. 1 <.1 0.1 - 0.1 - .1

- . - - - . - 0.1 - -.- - - - . . - . -

- + --.

0.4 0.1 1.2 0.6 0.4 0.3 0.1
- 0.4 0.3 1.3 1.0 0.3 0.3 -. 1 -. 1 - v.1 - .1 0.1

0.2 -.1 0.3 0.6 1.1 0.6 0.3 0.1 0.1 <.1 .. 1 0.1 0.1 0.2 0.9 0.6 1.7 1.1 0.3 0.1 1.3

'.1 0.1 0.3 0.2 .. 1 .. 1 - - .1 .. 1 .1 -- - -

- 0.2 0.1 0.2 0.2 '.1 0.1 0.3 0.3 0.1 <.1 0.3 0.4 0.2
0.4 0.2 0.5 0.4 0.5 0.5 0.2 - -.1

- 0.2 0.1 - 0.2 0.1 0.3 - ..1 0.3 0.2 - .- . -

0.3 -.1 0.5 0.6 0.6 0.6 0.5 1.3 1.2 2.4 6.3 0.0 7.2 4.5 5.5 5.4 4.9 10.4 7.4 10.2 5.3 4.9 4.3
- - 0.1 0.2 0.2 0.3 1.5 0.5 1.6 1.5 0.6 0.9 0.9 0.1 1.0 1.2 1.5 2.4 3.4 1.6 1.2 2.3 4.5

0.2 1.9 4.0 3.7 2.7 4.2 21.2 10.5 57.2 84.9 119.6 111.9 112.1 69.3 40.7 73.2 16.7 29.4 21.4 17.0 10.2 19.2 59.4

'.1 '.1 0.1 0.3 .. 1 0.1 0.1 0.1 -l 1 .1 v.1 - .1 0.1 - .1 0.1 0.1

- .1 - - . -0.1 - - - . - - .- . -

. .1

.. 1 0.6 0.9 2.1 1.9 1.4 0.9 0.1 0.2 0.5 0.9 1.2 1.4 3.0 1.7 1.5 1.3 0.2 0.4 0.1 0.3 1.1 0.1
0.1 - .1 0.1 0.2 0.1 0.4 0.4 0.4 <.1 0.2 0.4 1.0 0.2 0.6 0.3 0.2 0.2 1.9 1.9

9.9 22.0 26.5 17.5 22.1 24.0 25.5 27.6 18.1 12.9 29.2 37.4 20.2 29.2 02.4 211.9 102.6 60.6 68.5 74.7 43.9 24.5 9.5

0.1 v.1 o.1 .. 1 - 0.1 v.1 0.2 9.6 0.6 0.1 0.4 0.2 0.2 0.2 0.2
4.1 1

0.1 - .1 0.2 0.2 0.1 ..1 v.1 v.1 <.1 0.1 0.3 0.5 2.5 0.9 0.7 0.4
0.2 - .- -

1.6 1.3 1.9 2.1 1.5 1.7 18.2 3.1 6.1 7.1 9.7 7.6 2.5 7.2 2.0 13.9 1.4 1.7 1.7 1.7 7.1 5.3 15.9
- 0.9 0.5 2.7 3.3 4.0 1.7 0.3 0.2 0.1 0.1 - - - 0.2 - 3.1 1.0 0.6 2.3 0.3 0.5

22.4 49.9 47.0 37.8 130.4 82.0 99.3 104.7 125.5 194.9 393.7 291.7 390.0 390.2 260.9 40.5 59.4 92.0 249.9 91.9 140.1 277.3 350.4

0.1 1.0 10.3 3.9 9.7 28.0 20.4 11.7 29.5 45.5 21.1 4.4 1.0 2.0 19.1 29.2 25.2 49.1 54.4 19.1 20.9 19.7 8.9

4. 1 + + ..1 - - -
0.9 .. 1 o .1 + + + +

1 1 0.1 0.1 v.1

+
0 . + + .. 1

v.1 - .1 v.1 o.1 l.1

- .1 - .1
v.1 * 0.1 o.1 0+

0.6 - 0

* 0 0 + + 0 0

- - 0.2 v.1 6.1 o.1.

* + + 0 + + 0 + 4 + ÷

- - 0.1

v.1 0.2 0.3 .. 1 0.1

- . 0.1 . . < . 0.1 . . 0 0 . 0

v.1 . - - - - -

* 0 0 + 0 + + -÷. + . -
v.1 '.1 0.1 0.1 0.2 o.k 0.2 0.2 0.2 0.2 0.3 0.3 0.1 0.3



Horizontal Band Transects - Yearly Invertebrate Mean Abundance (per 1 m aquared) - South Diablo Cove Station ODC 3 at ,O.3m (Based on S 'Tegula- Count Quadrate) (continued)

species Year 1976 1977 1979 1979 1980 1991 1902 1983 1904 1985 1966 1907 1998 1989 1990 1991 1992 1993 1994 1995 1996 1997 1990
4 6 6 6 6 6 6 6 6 6 6 6 4 4 4 4 4 4 4 3 2 2 2a cc u

Only Counted it Greater than 1" (continued)

Deoapoda unid.
Diodora app.
Diopatra ornate
Di•curria Insessa
Doridacea unid.
Plabellina trilineata
Gari californica
Grapsidae (Juv.)
Hemigrapsua oregonensia
Heptacarpus app.
Hermiasenda craseicornis
Hipponix app.
Homalopoma app.
Hopkinsia rosacea
Idotea app.
lechnochitonidae
Isopoda unid.
Lacuna app.
Lepidoxona app.
Liesothuria nutriens
Littorina app.
Lottia asmi
Lottia instabilia
Lottia ochracea
Loxorhynchue app.
Majidae
Himulue foliatua
mytilus californianus -

Nemertea unid.
Nereididae unid.
Nitidiscala/opalia app.
Nudibranchia unid.
Octopus app,
Onchidella borealis
Ophiothxix app.
Pelecypoda unid. boring
Petroliathea app.
Pisaater/Henricia (JUv.)
Platyhelminthes unid.
Pollicipes polymerus
Polychaeta unid.
Polyplacophora unid. a
Pugettia app.
Pyenogonida unid.
Serpulidae unid.
serpulorbia aquamigerum
8ipuncula unid.
Stenoplex app.
Tonicella lineata
Transennella app.
Trioolia app.
Urticina app.

% Coverage

Aglaophenia app.
aryozoa, unid. (encrusting)
Bryozoa, unid. (follose)

0.6 0.6 1.1 0.9 1.1 0.5 0.1 0.1 <.1

-- .1 - - . - - -< -1

+ +
0.1 <.1 + 0 + + + + * .

-1 0.1 0 0.1 <.I C .1

.. I.1 -< .1 . 0 0.3

<..1 0.2 <.1 9.3 * , + , + + +

+ + +

* - .1 - - -

- .1 0.1 0.2 0.2 <.1 <.l o.1 0.1 0.1 -

0. .1- . - -. - ,1 -+

-<.1..1.2 0. . 21- <.1 , *

-. -. -. 1.4 . 0. 0 - -.3 < 1 <, 0.

- .1 o .1 0.12. 0 .1 0.2.1 -

- - - 0.1 - - . - -

0.1

0.1

0.1

0.1 <.1 0.2 0.1 0.1

+ +

+ + +
* .1 0.1

0.1 0

00 1

0.1 - 0.1 0.1

- - 0. -



Horizontal Band Transects - Yearly Invertebrate Mean Abundance (per 1 m squared) - South Diablo Cove Station SDC 3 at ,0.Sm (Based on S -Tegulaa Count guadrate) (continued)

species Year 1976 1977 1978 1979 1980 1981 1982 1993 1994 1995 1986 1987 1998 1909 1990 1991 1992 199) 1994 1995 1996 1997 1990
a Atation/lurvevs 4 6 6 6 6 6 6 6 6 6 6 6 4 4 4 a 4 4 d 3 2 2 2

% Coverage (continued)

Chthamalus fiesue
Dendropoma app.
Eurystonella bilabiata
Haliclona app.
Phragmatopoma californica
Pieta app.
Porifera unid. (enorustjng)
Spirorbidae
tunicatex, colonial/eocial unid.

<.I measeured but in low abundance
* - only recorded as present

* ÷ -1 + .. 1 -o,1 -,1 0.1 1.9 4.9 3.3 2.6 3.4 2.4 1.1 1.2 0.9 0.6 0.5 1.3 1.4 1.3

- ,1 - ,1 - -. - - -- - -

- -, c + .- - - - - - - -

+ 0.1 0.1 * * * * .+ , 0.1 0.2 0.2 + ÷ * * + * 4

1.2 0.5 0.9 2.3 1.7 1.6 1.1 + ,1 + + + + + ÷ - ,1 *
-1 .1 .1 < +
+ + + <.1 i ÷ ÷ , ÷ , o,1 0.1 + ÷ 0.1 0.1 +.1 +.1 +.1 + + o,1

. -I .1I <.I + + +



Horizontal Band Transects - Yearly Invertebrate Mean Abundance (per 1 a squared) - South Control Station 8C 1 at *0.9m (Based on 5 'Tegula- Count Quadrate)

Species Year 1976 1977 1979 1979 1990 1981 1982 1983 1994 1985 1986 1997 1989 1999 1990 1991 1992 1993 1994 1995 1996 1997 1999

f Station/Surveys 1 4 6 6 6 6 6 6 6 6 6 6 4 4 4 4 4 4 • 4 3 2 2 2

Counted Regardless of OSle

Aaenthlna app.
Anthopleura elegantieeima
Anthopleura xanthogrammica
Balanue app.
Callios tae canaliculatum
Calliostoma ligatum
Epiactia prolifera
Fissurella volcano
Haliotis spp.
leenigrapeua nudus
LeptasterLas app.
Lottia digitalis
Lottia limatula
Lottia palta
macclintockia scabra
Hopalie app.
Nucella erarginata
Nuttallina ceallfornica
Ooenebra app.
Pachygrapaus oresaipee
Paegrus app.
Piaeter ochr asue
Peeudoaelatoma toroea
Strongylocentrotue purpuratus
Tectura persona
Tectura acutum
TegUla brunnea
Tegula funebralia
Tegula pulligo
Tetraclita rubeecens

Only Counted if Greater than 1"

Aomaee mitra
Aomasides unid.
Alha Opp.
Asterina minLata
Barleeia app.
Bittium app.
Cancer Grp.
Crepidula app.
Cyanoplax app.
Diaulula saendiegensia
Diopatra ornate
Diacurria inmessa
Orapaidae (juv.)
HIwal opoma app.
Idotee app.
lachnochitonidae
Lacu•n app.
Lepldozona app.
Lithopoma gibberosam
Litturina app.
Lottia asmi
Lottia instabilla
Lottia ochrecea
Malidae
Mytilidae

0.2 0.3 <.1 0.2 0.2 0.2 c.1 <.1 <.1 0.3 0.2 0.3 0.2 0.1 - - 0.2 '.1 0.1 - 0.9 0.1
41.6 48.0 54.5 37.3 30.5 32.4 26.6 9.2 6.2 5.1 5.6 4.6 3.6 4.4 4.5 3.6 4.0 3.0 9.5 2.5 3.6 4.4 2.5

0.8 0.4 0.2 0.3 0.3 0.9 0.4 0.4 0.5 0.4 0.3 <.1 0.2 0.2 0.2 0.2 0.1 0.4 0.2 - 0.1 - 0.3

19.6 0.3 0.3 0.4 0.5 0.2 0.4 0.5 1.0 0.1 0.3 * 0.3 0.1 0.3 - - -

,(.14

- .1 0.1 -1 -0.4 -
- - -- - - - - - <.1 *.1 4€.1 - < .1 - 0.4 --

3.9 6.6 5.1 4.4 3.9 4.9 2.9 0.9 0.4 0.5 0.2 <.1 <.1 0.2 - 0.2 .. 1 0.2 - I. - 0.5 -

0.5 0.2 0.4 0.7 0.4 c.1 0.2 0.2 0.4 0.2 <.1 0.2 0.1 <.1 0.2 0.2 0.5 0.4 0.2 0.9 0.5 0.4 0.1

0.1 0.5 0.2 0.5 0.4 0.4 0.5 <.1 . C.1 <.1 0.1 - 0.2 0.2 0.2 0.4 0.3 c.1 0.2 - 0.1 -

10.5 1.2 5.0 1.9 0.9 0.9 0.2 0.1 0.9 - 0.1 - 0.3 - 0.1 .. 1 - - 0.3 1.5 -

1.2 2.1 1.9 3.1 2.0 5.2 4.6 1.3 1.5 2.5 3.7 4.5 5.5 4.7 5.0 9.3 3.9 3.6 3.9 3.9 5.4 6.7 2.0

1.1 1.4 2.6 2.6 1.9 2.5 0.7 0.3 1.1 1.1 0.7 0.7 1.7 0.3 1.1 0.6 1.5 3.0 1.3 2.3 2.6 1.5 1.1
27.9 95.1 66.4 79.4 76.1 100.3 07.9 44.1 109.2 1809.4 125.6 99.7 100.2 73.7 55.2 39.8 17.6 23.9 12.0 6.4 17.9 45.0 22.7

- 0.4 0.2 <.1 - 4.1 - C.1 -. 1 .1 0.1
-.1 <.1 -. 1 4.1 - 1 - - -.1 - - - -

0.1 0.2 <.1 - c.1 <.1 <.1 - 4.1 0.1 -. 1 - 1 4.1 - - -1 - - 0.3

<.1 0.6 0.6 0.4 0.3 0.1 0.2 .. 1 0.3 0.6 0.9 1.0 0.3 0.7 0.9 0.8 0.6 1.0 0.2 0.4 1.1 1.7

0.2 '.1 0.6 0.5 0.3 0.5 0.2 0.4 0.3 0.1 0.2 0.4 0.2 0.5 0.4 0.9 0.9 1.0 0.7 0.5 0.2 0.9 0.7

4.9 5.5 7.7 9.1 12.2 9.5 13.3 5.3 9.1 7.1 5.4 7.4 8.7 6.9 12.5 10.2 14.2 11.1 11.0 13.3 5.6 11.6 7.5
- .1 4.1 0.1 0.3 0.2 0.2 1.l 0.2 <.1 <.1 0.3 0.2 0.2 0.3 0.1 0.2 0.2 0.2 0.3 - -

.- - - - - .1 4.1 - - - <.1 - - - - - 0.1 - -

-. 1 4-1 0.2 .-. 1 0.1 0.4 0.2 0.2 0.3 0.3 0.1 0.1 0.1
-< .1 -- - - - - - - - - -

0.0 3.1 3.6 5.0 3.4 5.1 9.2 1.3 4.9 6.2 5.9 7.4 3.8 5.2 4.8 4.5 2.9 3.2 2.6 7.1 7.8 0.1 1.2

69.6 141.0 98.4 196.0 194.5 184.6 142.5 142.8 163.0 162.2 204.2 293.9 276.1 250.0 234.4 249.4 142.2 100.5 90.9 123.2 127.6 79.3 207.5
0.2 . 0 3.1 -6 . . 1.0 - . - - - . - -2 1 -2

0.2 4.5 1.1 0.3 3.4 65.5 5.0 33.3 1.0 1.0 0.7 0.6 0.9 1.1 2.9 1.2 9.6 11.9 21.6 1.7 6.2 2.2 0.4

0.1 -.1 0.5 0.7 0.2 0.3 -

+ ++ + + +
- . . + ++4 .

+. - . 0.3 0.1 0.2 - -

0.2 0.2 0.1 + <.1 + +

+ . + + ÷4 .4 ÷ +

+ 0.3 + + + + +

- + .4 .1 + 4.1 + + +

0.2 0.5 0.2 * 0.1 0.1 0.2

-- 4. - .

++

- 0.1 +4 4.1 <c.1 4.1 -

.4 41 - -

0.1 0.1 0.4 0.1

+



Horizontal Band Transects - Yearly Invertebrate Mean Abundance (per 1 m squared) - South Control Station SC I at +0.9m (eased on S Tegula" Count Quadrats) (continued)

Species
U Station/But

Year 1976 1977 1979 1979 1980 1981 1982 1993 1984 1985 1986 1997 1998 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
veye 4 4 6 6 6 6 6 6 6 6 4 6 4 4 4 4 4 4 4 3 2 2 2

# Station/Sur
Only Counted it Greater than I" (continued)

Mytilue callfornianue
Memertea unid.
Sereididae unid.

Nitidisoala/opalia app.
Pelecypoda unid. boring
Petrollethes Opp.
Pieaeter/Henrioia (juv.)
Platyhelminthee unid,
Pollicipee polymerus
Polychaeta unid.
Pugettia Opp.
serpulidae untd.
Serpulorbie squamigerue
Sipuncula unid.
Tricolia epp.
Velutina velutina

% Coverage

Bryozoa, untd. (encrueting)
Chthamalu. tissue
Haliolona epp.
Phragmatopoma calitornica
Pista Spp. -

Porifera untd. (encrueting)
Spirorbidae
tunicatee, colonial/social unid.

<.1 M measured but in low abundance
* only recorded as present

9.2 0.1 - + - - + 0.1 0.1 0.3 + 0.3 <.1
- <.1 0.2 0.1 0.2 0.4 <.1 0.2 <.l 0.1 0.1 0.3 0.1 0.4 .1 0.2 0.1 0.1 0.1

- - - - - - .. I - - - 4.1 --

- + 4. + + + + -

- -0.1
S - - - -+ - +.l +

+
+ - +.

-. - - . <.1 - - - . . . . - . - . - - -

+ -1 0.1. + + 1
- -- - - -0.1 +.1 --

- + 0.1 - - - . . -÷ -. 0.1 -

0.6 0.7 0.5 0.5 0.7 1.5 0.9 0.1 0.3 0.7 1.9 1.0 1.3 1.0 0.8 0.8 3.8 2.0 1.0 0.6 1.0 4.5 1.2
- - s.1 <.l <.I <.1 - + <.I - - - - . . +

0.1 1.3 0.6 0.5 0.6 0.5 0.2 <.l I,1 <.l <.I <.l C.1 <.1 0.1 c.1 C c.1 + + e c.1 4.1

0.1
-. + + , 4 + 4 4 + + 4 4 + + 4 + 4 + + ÷



T, ,I'.l ,1 m 1 07". 0:7q.... :

Horizontal Band Transects - Yearly Invertebrate Mean Abundance (per 1 m squared) - South Control Station SC 1 at +0.3M (Based on 5 "Tegula" Count Quadrate)

Species Year
d station/Surveva

1976 1977 1978 1979 1990 1981 1982 1983 1984 1985 1986 1987 1988 1999 1990 1991 1992 1993 1994 1995 1996 1997 1998
1 6 6 6 6 6 6 4 6 a 8 6 4 4 4 4 4 4 4 3 2 2 2

Counted Regardlees of Size

Anthopleura elegantiasima
Anthopleura zanthogramica
Balanus app.
Calliostoama ligatuni
Comie californicue
Spiactia prolifere
Fieaurella volcano
Haliotia app.
Hamigrapaus nudue
Leptasterlas app.
Lottia digitalis
Lottia limatula
Lottia pelta
Maeclintockia acabra
I4opalia app.
Nucella emarginata
Nuttallina californica
Ocenebra app.
Pachygrapsue crassipes
Pegurus app.
pieeter ochraceus
peaudomelatoaa torosa
Strongylocentrotue purpuratus
Tectura paleacea
Tectura persona
Tectura Seutum
Tegula brunnea
Tegula funebralia
Tegula app.
Tetraclita rubeacene

Only Counted if Greater than 1I

Aoaaea mitra
Acmaeidae untd.
Aldima sanguinea
Alia app.
Amphieaa app.
Anthopleura artemis la
Anthozoa unid.
Asterina miniate
Aeteroldea unid.

Barleata spp.
fittiu•o app.
cancer antennarius
Cancer app.
Chaetopteridae
Cirratulidae/Terebellidae unid.
Clavelina huntamant
corynactis californica
Crepidula app.
Cryptolithodes eitthensia
Cucuearia app.
Cyanoplax app.
Diaulula sandiegeniat
Diodora app.
Diopatra ornate
Diacurria inseasa

1.6 2.7 2.2 1.1 1.6 1.8 2.0 2.7 2.2 2.0 2.2 1.8 1.7 1.4 1.8 1.5 1.3 1.4 1.4 1.1 1.2 1.5 1.5
0.2 o.1 0.1 0.1 0.2 .. l 0.1 0.3 0.5 0.3 0.1 <.I - - - - - - - - -

4.0 0.2 1.4 0.3 0.3 0.1 0.1 <.1 0.4 0.5

- - ,.1 - + - - .1 .1 0.2 +-- - -

- 0.5 0.5 0.3 0.4 0.4 0.4 0.2 <.1 0.1 0.1 0.1 0.1 0.5 0.2 0.7 0.6 0.3 0.3 0.2 - 0.9 0.1
1.1 1.0 1.6 1.7 1.3 1.3 1.0 0.5 1.4 4.3 2.7 1.0 0.6 0.7 1.1 1.7 2.4 1.6 0.8 0.8 0.3 1.7 1.0

0.5 2.3 2.9 0.8 0.4 0.2 0.2 e.1 0.1 <.1 <.I - - - - - .1 - - -
- 0.1 - <.1 0.1 0.1 0.1 <.1 - - - - <.1 - - - - 0.1

0.2 0.5 0.5 0.7 0.7 0.2 0.4 0.1 0.2 0.3 0.3 0.2 0.3 0.3 0.5 1.2 0.4 0.8 0.3 0.3

<.1 < .l - - - - . - - - . - - - - 0.5

0.4 0.7 0.1 0.2 0.4 0.9 0.4 1.1 2.8 1.5 0.5 0.6 1.2 1.4 0.3 0.7 1.7 1.4 0.9 4.0 2.0 1.0
0.2 - <.1 0.2 C.1 0.7 0.1 0.8 0.7 3.0 1.3 1.8 1.8 0.4 0.8 0.4 1.6 1.3 1.8 3.1 2.0 1.4 1.7

0.1 <.1 0.1 0.3 0.5 1.0 0.5 0.7 7.2 70.8 43.9 12.4 9.4 6.0 1.5 0.3 0.8 1.0 0.9 2.2 4.3 10.6 2.9

'.1 <.1 O.L 0.2 - 0.1 0.1 0.1 <.1 0.1 - <.1 - 0.2 0.2 <.1 C.1 0.1 - 0.4 0.1 0.8 0.1
0.2
0.21 <-1. 1 0.1 1 - 0-1 .- - - - - - 3 - -

- ,1 0.2 0.5 0.5 0.3 0.4 0.1 1.0 0.2 0.6 0.5 0.8 0.5 1.3 1.1 0.8 0.9 0.6 0.5 0.2 2.2 0.8
- - <. .1 - - - - - <.I - .. 1 0.1 - 0.3 0.4 0.1 - - 0.8 0.1

3.7 14.0 6,3 12.9 18.7 19.6 12.0 12.1 16.9 10.8 9.2 12.5 11.4 7.7 8.8 19.1 11.3 12.3 9.5 7.4 13.1 17.7 11.6
- 0.2 .. 1 - 0.2 0.1 .. 1 t.1 0.2 0.1 0.2 0.1 - o.1 '.1 t.1 <.1 - - 0.1 0.1

- + * 0.1 0.2 .1 -

.. 1 0.2 -. 1 C.1 o.1 0.1 -. 1 - .1 + - 02 * 0.1

0. . - -+

0.5 1.2 1.6 1.4 1.9 2.1 2.2 0.9 3.2 6.7 3.4 2.2 5.4 2.1 1.2 1.5 1.0 1.2 1.2 1.5 1.5 0.8 0.1
0.2 1.9 3.5 11.2 11.7 8.3 4.1 7.1 4.2 6.4 8.7 14.1 10.1 10.5 9.8 8.7 9.8 6.9 1.5 10.0 4.5 7.4 11.0
9.6 9.5 9.2 6.5 8.9 10.2. 5.2 15.0 18.3 9.1 14.8 5.2 10.2 3.6 1.5 5.5 1.7 0.1 0.3 3.7 22.6 4.0 5.1

- - 0.2 - - 0.2 <.I - - - - - . - . - . - . - . -

4.0 27.2 11.8 13.7 31.4 58.2 40.4 27.9 18.5 80.1 37.1 23.8 14.9 35.9 52.5 37.4 67.4 54.4 62.1 45.7 122.0 46.9 36.5

0.1 0.4 0.2 <.1 0.4 0.2 <.1 + o.1 0.2 0.1 0.2 <.1 'C.1 .1 . - + .1 0.1 + 0.2 0.2
0.2 a + 0 * 0 + + + + + + + + + + 4 +

÷ .1 *+ ++ <. - - - ÷ a + 0.1 - ÷ . ++ - - + +

1.2 0.1 V.1 C.1 0.2 0.1 0.1 1,o ',1 0.1 0.1
- . . - 0.1 - - - - - . . . - - - - - - -

0.2 0.3 0.5 0.4 0.9 0.5 0.2 0.7 - - .1 o.1 0.1 0.3 0.3 0.2 <.1 0.2 0.1 0.2 0.2

+
- .1 - .1 - - - . - .,€1 . 1 0.1- -

- 4 + - .1 - -. -
+< +

- '+1 - - - - - - - . . - . . - . . . - - - -

- <.1 ci. c:.l * o.1 - + o.1 + * . 0.1 - ÷

++

*+ + - 4 4 4 4 4 4 ,+ .4 4 4

c.1 - . - . -- - .. - . -

÷+1 -.1 -. 1 .. 1 0. 1 + -. 1 - 0.1

c.1. 0.1 0.1 *.1 0.2 c.l 0.4 - <.1 0.2 . .1 - .1 - -



Horizontal Band Transects - Yearly rnvertebrate Mean Abundance (per 1 m squared) - South Control Btation SC 1 at .0.3m (Based on 5 "Tegula- Count Quadrats) (continued)

Species Year 1976 1977 1979 1979 1990 1981 1982 1983 1084 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

# station/Surveys 4 6 6 6 6 6 6 6 6 6 4 4 4 4 4 4 4 3 2 2 2

Only Counted It Greater than 1" (continued)

Doridacea unid.
Doriopailla albopunctata
Grapsidae (juv.)
Halcampa deoamtentacula
Henricia leviuncula
Heptaoarpus app.
Hermiseenda crassicornis
Hipponlx app.
Hoalopoma app.
Hopkinsia rosacea
Idotea app.
Ischnochitonidae
Lacuna app.
Laila cookerelli
Lepidozona app.
Liseothuria nutriena
Lithopo-a gilbbervaum
Littorina opp.
Lophopanopeus app.
Lottia asmi
Lottia inatabilla
Lottia ochracea
Majidae
Negatebennus binaculatus
Modioluo app.
Mytilus calitornianus
Natantia unid.
Nezmertea unid.
Nereididae unid.
Nlitidiacala/Opalia app.
Nudibranchia unid.
Octopus app.
Onchidella borealis
Ophiurloidea unid..
pelecypoda unid.
pelecypoda unid. boring
petroliathes app.
Phidiana hiltoni
Piaaster/Hlenricia (juv.)
Platybhelminthes unid.
Polychaeta unid.
Polyplacophora unid. a
Pugettia app.
Pycnogonlda unid.
Pyenopodia hellanthoides
Roatanga pulchra
Serpulidae unid.

Serpulorbli squamigeru.s
Sipuncula unid.
Stenoplax app.
Tonicella lineata
Transennella app.
Trioolia Opp.
snail, unid.

-+ + + ÷

- <-1 . +

- 4. - - - .

0.1 0.5 0.7 0.5 0.9 0.5 0.7
+ + + 0

+ + + 4 +

+

+ + + + + *+ + + .+ + +

<.1 <.1 0.1 <.l 0.1 + - 0.2 +
+ + + + + -

+ . . . - +4 + ÷

÷ ÷ . .1 - + c,1 * ÷ +

+ 4. 4. + . ÷4 ÷. 4 + . -

0.3 0.7 1.1 0.9 0.6 0.6 0.3 o.7 4 0.4 0.7 0.5 0.2 0.3 0.2
0.1 0.2 <.1 0.2 0.1 +.1 +

* . - 4 4. *

4..1

0.1 + - c.1 .1 + + 0 0.1

.l , ,1 + ,++ + +- + + + + 0.1
- - -÷ --1<.1 . - ÷

0.5 1.4 0.5 0.4 0.4 1.0 0.3 0.3 0.2 0.6 0.5 0.3 0.6 0.5 0.6 0.2 0.3 0.7 * 0.4 0.3

-. 1 0.1 <. C..1 4.1 -1 g.1 0.2 0.1 0.1 +

- + - + + - .
0.1 .. 1 <.1 <.1 + + 4.1 0.2 0.3 0.1 * <.1 0.1 0.3 <.1 0.1 0.2 -. 1 0.2 0.2 0.3

.1 - .1 - .. 1 - <.1 <.1 a.1 .1 .1 0.3 0.3 <.1 * <.1
+ + <1 € + . ÷÷÷

0 0 0 0.1 .1 + 0.1 0.1 -. 1 +l 0. 0.-

- 0.2 0.5 0.3 0.1 c.1 + 0.1 c4 -.1 ..1 0.2 c.1 ÷ 0.2 - 0.1 -

+ *÷ . 4 4 . 4 . * - 4



Horizontal sand Transeact. - Yearly Invertebrate Mean Abundance (per I m squared) - South Control Station SC I at +0.3M (Based on 5 -Tegula- count Quadrats) (continued)

Species Year 1976 1977 1978 1979 1980 1961 1982 1963 1964 1905 1986 1997 1968 1909 1990 1991 1992 1993 1994 1995 1996 1997 1996

I coverage

BryoZoa, unid. (encrusting)
Bryozoa, unid. (erect)
Bryozoa, unid. (foliose)
Chthamalus fiesus
Dendropoma app.
Suryatomella bilabiata
Haliclona spp.
Leucosolenia app.
Phragmatopoma californica
Pista Opp.
Porifera unsd. (encrusting)
Salomacina tribranchiata
Spirorbidae
tunicatee, colonial/eocial unid.

c.I . measured but in low abundance
* - only recorded as present

- .1 + , v.1 v.1 + + + (.1 ci v.1 v.1 . + + 0.1 . + + 4 +

* , v.1 . + + + + + 0.3 0.6 0.1 v.1 , * 4 + + +.1 + + C +

V.1 2.0 5.3 3.4 2.7 0.9 1.0 0.3 0.2 0.7 1.3 2.2 2.8 5.4 5.0 2.0 1.5 0.6 0.3 0.3 0.3 1.5 0.7
1.3 " 0.1 v.1 + + +.1 + +.1 4 4 4 - +

-.1 I+ v.1 + + + + + + + + 1 + $ + + +

S - + + + - + + + 4
+.1 * * + . 0.1 0.1 0.1 0.3 0.2 0.2 0.1 0.1 0.4 0.3 C.1 0.4 . C v.1 0.5 0.3

- .1 .. 1 0.3 0.1 0.2 0.5 -. 1 -. 1 + -. 1 0.3 0.2 0.1 0.1 0.1 * 0.2 +.1 + + *



APPENDIX C3 - Intertidal Algae

Vertical Band Transects



- Vertical Band Transects - Algae Yearly Wean I Prequency of Occurrence (36 Quadrate) - Station PC 1-V

species Year 1976 1977 1979 1979 1990 1991 1982 1963 1994 1995 1996 1997 19e9 1999 1990 1991 1992 1993 1994 1995 1996 1997 1999

# Survesva n. no no s no no no no no 1 4 5 1 4 4 4 4 3 4 4 4 3 4

DBDROCK
BOSSIELLA aPP.

BOTRYOGIJOBSBN FAROOWIAN4UM

BOULDER (>12")

BRYOPSIS CORTICULANS

CALLIARTHRON aPP.

CALLITHA9O6ION PIKEANUM
CALLOPHYLLIS SPP.
CENTROCERAS, CLAVULATUM

CHRM4IUM aPP.
CHONDRIA DECIPIERS
CLADOPHORA GRAMINEA

COBBLE (1/2" - 6")

CODIUN SETCHELLII
COLPOMENIA aPP.

CORALLINA OFFICINALIS
CORALLINA VANCOUVERIEN5 IS
CORALLIDE CRUST
CORRALLINA SPP. . C.B.S.
CRYPTOPLEURA LOBULIFERA/VIOLACEA
CRYPtOPLEURA VIOLACEA

CRYPTOs5IPHONIA WOODI1

CYLINDROCARPUS RUGOSUS

DIATOM CHAINS
DRIFT ALGAE
BGROGIA ME34ZIESII

SNDOCLADIA HURICATA
ENTEROMORPHA aPP.

ERECT CORALLINE ALGAE
FARLOWIA HOLLIS

FOCUS GARDNIERI

GASTROCLONIUN COULTERI

GELIDIUM COULTERI

OELIDION PUSILLU9E
OBLIVION ROBU87UTN
OBLIVIUN aPP.
GICARTINA AAARDHTII

* OIOARTI3NA CANALICULATA

MOARTINA EXASPERATA
OXOARTINA LEPTOREYNCHOS

GRATELOUPIA DORYPHORA

CRA••L (1/90 - 1/2,)
G09OGONGRU5 LEPTOPIYLLUS

GYPNOGONGRUS SPP.
HALOSACCION GLAIDIFORME

HYDROGEN SULFIDE

IRIDAEA CORDATA
IRIDANA FLACCIDA

IRIDAEA HBTmROCARPA
LAURENCIA SPECTABILIS

9A8 TOCARPUS PAPILLATUS

MELOBB IA MEDIOCRIS

MICROCLADIA BOREALIS
MICROCLADIA COULTERI

N6EMALION HELMNINTOIDES
NEOAGARDRIELLA GAUDICHAUD1I

MEOPTILOTA DVESA
4ON-CORALLINR CRUST

PSLVETIA FASTIGIATA
PETROCELIS SPP.

88.9 90.3 93.9 94.4 93.1 08.9 89.2 93.9 91.7 93.1 92.4 91.0 92.6 90.3
59.3 39.2 45.6 50.0 13.2 19.9 26.4 47.9 48.1 56.3 52.1 35.4 51.9 47.9

- 1.4 0.6 - - - - - - - - 0.7 - -

75.0 72.2 73.3 77.9 59.3 65.3 71.5 52.1 79.6 61.1 61.1 61.1 73.1 56.9
- - - - - - - 0.9 0.7 - - - 1.4

-. 6.7 91.4 20.8 19.1 25.9 14.6 6.9 11.1 23.1 9.0

- - 2.1 - - - 0.7 - -

- 1.4 - - - 1.
- 1.4 2. 06.7

- 0.7 - 1.4 2.1 9.0 15.7 9.0 6.3 5.6 21.3 15.9
36.1 34.7 72.6 75.0 39.2 75.0 86.8 94.0 89.8 04.7 71.5 02.6 91.7 79.2

65.9 88.2 92.9 83.3 47.9 68.9 75.0 70.1 64.9 83.3 70.8 76.4 96.3 63.9
- - - - . - - 19.4 - - - -
-- - - - - - - 1.4

30.6 30.6 19.3 5.6 1'0.4 0.7 1.4 1.4 - 2.1 0,7 - 4.6

52.9 31.3 45.0 41.7 43.9 34.7 41.7 55.6 59.3 59.0 45.6 43.9 76.9 54.2
77.6 71.5 76.7 66.7 72.2 84.0 97.5 86.9 91.7 99.5 88.2 90.3 91.7 66.1

- - - - - 29.2 47.9 54.9 50.9 42.4 39.6 50.7 68.5 28.5

13.9 2.1 7.2 - 1.4 2.9 - - - - - -
13.9 2.1 5.6 1.4 2.6 1.4 10.4 14.9 24.3 21.5 '23.6 22.2 21.5

41.7 26.4 37.2 41.7 31.3 45.1 43.1 59.7 67.6 75.7 68.9 69.4 66.7 61.1
- - 1.1 - - - - - . - -

0.7 - 0.7 0.7 -

25.0 53.9 96.1 95.1 75.0 00.6 43.1 50.9 51.4 56.3 50.0 63.9 29.9
- - - - . - - - - - - 2.1 - -

61.1 57.6 77.9 77.0 69.9 70.1 66.0 70.0 70.4 75.0 65.3 70.1 73.1 64.6
0.6 - - 1.4 - - - - - - -

- - - . 2.9 12.5 - - - - -

1.7 - - 1.4 1.4 - 0.7 0.7
- - - 0.7 - - - 0.7

38.9 27.9 33.3 25.0 15.3 16.7 14.6 17.4 21.3 24.3 40.3 33.3 35.2 37.5
61.1 64.6 58.9 50.0 57.6 50.0 50.7 50.7 54.6 63.9 67.4 66.7 61.1 47.2

59.3 64.6 50.6 47.2 23.6 37.5 39.9 46.5 36.6 29.2 29.9 37.5 94.9 39.6
- - - - 0.7 - . - - - - - -

- - - 0.7 - 0.7

1.4 0.7 - 3.5 1.4 1.4 3.7 1.4

41.7 19.4 24.4 9.0 6.3 9.0 9.7 12.0 13.9 25.0 25.0 21.5 12.5

39.9 51.4 70.0 59.3 61.1 61.1 68.9 72.9 79.6 74.3 75.0 71.5 90.6 74.3

- - 1.1 0.7 1.4 0.7 - 2.9 1.4 - 1.9 1.4
55.6 97.5 72.6 61.1 19.9 38.9 66.0 34.7 39.9 63.2 52.1 50.7 99.1 91.0

- 10.4 - - - - - -
1.4

19.9 16.1 5.6 36.9 25.0 1.4 1.4 5.6 5.6
- 0.6 - - - 0.7 0.7 0.9

5.6 5.6 17.2 - 9.7 12.5 23.6 20.8 27.9 13.2 29.9 11.0 29.6 26.4

- 11.8 44.4 41.7 41.7 46.5 56.3 66.7 75.9 66.7 61.8 70.1 47.2 63.2
5.6 4.2 4.4 - 0.7 - - 6.3 9.3 15.3 9.7 9.3 6.5 5.6

50.0 59.7 02.9 41.7 60.4 91.9 90.3 77.1 99.2 91.0 99.6 89.6 95.4 91.3
- - - - - - 9.0 20.4 20.9 9.0 7.6 29.6 22.2

2.9 0.7 0.9 1.6 1.4 2.9 1.9 0.7
- - - . - 2 . 1 - - -

1.4 0.6 2.1 1.9 3.5 9.5 3.5 4.6 2.9

94.4 69.9 93.3 77.8 90.3 99.6 95.6 95.1 97.2 99.6 98.6 92.4 95.4 92.4
- 0.7 - - - . - - .

1.4



Vertical Band Transects - Algae Yearly Mean % Frequency of Occurrence (36 Quadrate) - Station 7C 1-v

Species Year

# Surveys

1976 1977 1978 1979 1990 1961 1902 1903 1964 1905 1906 1997 1969 1909 1990 1991 1992 1993 1994 1995 1996 1997 1999
ne ns no no no nS no no no 1 4 5 1 4 4 4 4 3 4 4 4 3 4

PHYLLOSPADIX OPP.

PIKEA CALIFORNICA
POLYSIPRONIA OPP.
PORPHYRA PERFORATA

PORPThRA OPP.

PRIONITIS LANCEOLATA

PRIONITIS LYALLII
PTHEROSIPHONIA DBNDROIDEA

PUDDLE UMMDBR ROCK
RHODOILOSSLU4 APPINE
RHODOELA LARIX

RHODYNENIA 9PP.

ROCK (6" - 12")

SAND (<1/O")
BCHZ ZThM9IA/HALYMEN IA OPP.

SHELL FMAOMENTS

SMITHORANASOIADUN
SPONSOMORPRA COALITA
TIDEPOOL

ULVA OPP.

ULVA SPP./ENTERONORPEA OPP.

19.4 24.3

327.8

0.7

6.6 2.0

0.7

19.4
2.8 0.7

96.9 09.9
66.7 72.9

19.8
58.3 56.3

- 2.8

21.7
0.6

35.6

3.3
2.0

28.9
3.9
0.6

66.7

74.4
1.7

19.4
1.1
2.2

54.4

19.4

5.6

2.8

96.1

63.9

2.8

69.4

20.9

10.4

1.4

20.1
0.7

4.(6
31.3

6.3
40.3
50.7

0.7

20.1 18.8 25.0 26.9 26.4 25.7 29.2 29.6 35.4
- - - 0.9 - - 0.9 -
- - . - - 0.7

11.8 25.0 11.1 30.6 36.1 41.0 34.7 59.3 26.0

2.1

34.0
0.7

73. 6
02.6

22.2
4.9

19.4
61.9

0.7

4.2

0.7

29.9
0.7

77.1

63.2

4.2

60.9

2.1

3.5
0.7

0.7
34.0

0.7

74.3

54.2

0.7
5.6

77.1
3.5

1.9
0.9

98.9

63.0

71.3

3.7
16.7
76.9

2.8

4.2
0.7

36.8
1.4

75.0

71.5

3.5

13.2
17.4
83.3
19.4

6.9

43.8

69.4

16.1
1.4

4.2
19.9
99.4
19.1

5.6

40.3

64.6

11.8

16.7
71.5
15.3

0.7

7.4

53.7

86.2
92.6

4.:6

19.4
5.6

40.7
40.7

6.6
6.7

40.3

52.9
86.9

7.6
6.3

69.4
10.4

1.4



Vertical Band Transects - Algae Yearly Mean % Frequency of Occurrence (36 Quadrate) - Station NDC I-V

species Year 1976 1977 1979 1979 1980 1981 1982 1903 1984 1985 1986 1987 1989 1999 1990 1991 1992 1993 1994 1995 1996 1997 1990
us nm nm 4 6 5 5 2 nm 1 4 5 1 4 4 4 4 3 4 2 1 1 1
n. cS 4 6 5 5 2 no 1 4 5 1 4 4 4 4 3 4 2 1 1 1

ANALIPUB .IAPON'ICUS
ANTITHAMN9IION app.

BDRD.OCK

BOSSIELLA SPP.

BOTRYOGLOSSUN PARLOWIANUM

BOULDER (>12")

CAL.LIARTHRON SPP.
CALLITEAMNION PIKEAIIUM
CALLITHAJNION RUPICOLUM/PLEONO8PORIUN SP
CALLITHAI6ION BPP./PLEONOSPORIUM SPP.

CALLOPHTLLIO OPP.
CERNTRDCRAS CLAVULATUM

CERAMIUM aPP.

CHAETOMORPHA SPP.
CLADOPHORA GRAMINBA

COBBLE (1/2" - 6-)
CODIUM SETCHOLLII

COLPOHENIA aPP.
CORALLI9NA OFPICINALIS
CORALLIINA VANCOUVER3 EN6IS

CORALLINE CRUST

CORRALLIIA SPP. + C.B.S.
CRYPTOPLEURA LOBULIFERA/VIOLACEA

CRYPTOPLEDRA VIOLACKA
CRYPTO9IPIONIA WOODIX

CJ4AGLOIA ANDERSON0II
CYLINDROCARPUS RUGOSUS
DESHARESTIA LIGULATA
DIATOM CHAINS

DIATOM FILM

DRIFT ALGAE
EGREGIA MEEZIESII

EWWARACN6E BINGHA4IAE/PETALONIA PASCIA
ENDOCLADIA MURICATA
E)6TEROMORP•3A aPP.
ERECT CORALLINR ALGAE
PUCUS GARDNERI
GASTROCLOWIUM COULTERI
GELIDIUM COULTERI

GELIDIUM PUSILLUM

GELIDIUM ROBUSTUX

GIGARTINA AGARDHI6I
GIGART1INL CANALICULATA

GIOARTINA EZASPERATA

GIGARTINA HARVrSYANA
GIGARTINA LEPTORHYNCHOS
GRATELOUPIA DORYPHORA

GRAVEL (1/0- - 1/2')
GY000OGONGRUS SPP.

RALORHIPIS WINSTONEU
9ALOSACCION GLANDIPORME

HALYIENIA aPP.
HESPEROPETCUS HARVETANUS

HILOEOBRANDIA aPP.
HYDROGEN SULFIDE

HYME3ENA CUJEIPOLIA
IRIDAEA CORDATA

IRIDASA PLACCIDA

IRIDARA HETEROCARPA
LAHINARIA DENTIGERA

1.4 - - -

11.9 49.6 64.4 40.0

40.3 49.6 42.9 49.4 27.8
- 0.5 - -

100.0 99.5 99.9 39.3
- - 0.6 0.6 1.4

14.6 8.9 11.7 10.0 12.5
- 0.5 2.8 4.4 8.3

0.7

0.6

2.9

13.9 23.6 4.4 0.6 9.7

98.6 99.1 97.9 39.4

11.8 15.3 16.1 16.7 11.1
0.7 1.4 - - -

16.0 19.5 17.2 12.2 5.6
29.2 36.1 41.7 33.9 26.4
97.2 97.7 96.7 98.3 98.6

7.6 14.9 22.9 19.9 19.4
4.9 9.7 22.9 18.9 20.9

0.7 - - - 4.2
- 0.5 1.1 0.6

1.4

11.1 - 40.0 -
0.5 0.6

36.1 32.9 40.6 43.3 34.7
- - - - 2.8

1.4 4.2 4.4 6.1 1.4
41.0 41.7 39.9 39.4 36.1
54.9 55.1 53.9 45.0 54.2

64.6 69.5 67.2 74.4 72.2

69.9 59.7 62.8 65.0 48.6
55.6 47.7 50.0 54.4 45.8

7.6 9.0 7.2 7.9 9.7
3.5 4.2 5.0 7.2

7.6 9.3 11.7 7.9 6.9

97.2 99.6 93.3 30.6

0.7 0.9 1.1 0.6

2.8 2.3 2.2 2.2 1.4
0.5

1.4
- 0.6 - -

6.3 3.2 1.7 2.9 5.6

91.7 91.7 89.4 91.1 72.2
11.8 49.6 6S.0 72.2 54.2

0.7 - - - -

1.1 - - - . . - -

16.7 16.0 22.9 30.6 50.7 30.6 15.3 20.9 8.3 22.2 16.7 11.1 9.3 16.7
36.1 20.0 13.9 13.9 2.1 3.5 6.9 7.6 7.4 2.8 6.9 2.8 2.8 5.6

100.0 100.0 99.4 100.0 93.9 98.6 99.3 99.3 99.1 96.5 100.0 100.0 106.0 100.0
- 0.7 1.1 - 4.9 4,9 5.6 0.9 1.4 - 2.8 -

- - 0 0.7 -

0.9

0.7 - -
4.9 21.5 30.6 35.4 22.2 19.4 36.1 13.9

S . 210.2 4.2 1.4 16.7 - -

13.9 15.3 26.1 13.9 31.9 61.1 45.1 31.9 25.9 49.6 37.5 66.7 50.0 77.8
97.2 100.0 96.3 100.0 89.2 99.3 93.1 96.5 91.7 95.1 98.6 97.2 100.0 91.7
11.1 11.1 9.4 5.6 - - . - 1.4 2.8

- - 0.6 - - 1.4 2.1 2.8 3.7 4.9 2.9 5.6 - 22.2
5.6 4.9 1.7 0.7 0.7 1.4 1.4 1.9 - 2.9 5.6 25.0
8.3 4.9 9.4 2.9 9.0 3.5 9.0 3.7 5.6 9.7 2.6 30.6 27.8

97.2 99.3 99.4 99.9 98.2 94.4 99.3 100.0 97.2 96.5 90.6 68.9 100.0 91.7
- - 12.5 17.4 24.3 20.4 22.2 20.0 9.3 47.2 38.9

5.6 9.0 7.0 0.7 1.4 0.7 - - - . - - -

5.6 9.0 9.4 1.4 6.3 6.3 11.1 12.0 6.3 2.8 13.9 36.1 5.6
2.8 4.2 5.6 5.6 2.9 5.6 1.4 1.4 1.9 0.7 - - - -

2.1 1.7 - - - 0.7 2.9 0.7 2.9
1.7

2.1 4.2 1.9 2.9 19.4 2.8 2.8 13.9
- - 1.9 - 16.7 5.6

13.3 2.1 12.5 19.4 - 16.7

- . - - .- - 2.8 -

58.3 52.9 40.9 44.4 27.1 20.9 12.5 13.2 15.7 14.6 13.9 19.4 16.7 11.1
- - - - 0.7 6.3 - 3.7 - - -

6.9 -

2.9 2.6 2.9
33.3 27.1 25.0 13.9 13.2 12.5 16.0 33.3 43.5 45.1 43.1 27.9 52.9 27.8

77.8 78.5 49.4 36.1 21.5 30.6 34.7 35.4 62.0 47.9 29.2 50.0 86.1 583

77.9 79.5 50.6 36.1 20.8 36.9 50.7 72.2 65.7 58.3 47.2 58.3 94.4 90.6
- 0.7 - - - -

33.3 47.2 37.9 11.1 12.5 10.4 13.9 23.6 39.8 36.1 33.3 30.6 22.2 25.0
36.1 24.3 20.0 - 7.6 13.9 22.9 34.0 48.1 46.5 41.7 36.1 58.3 27.9

5.6 1.4 1.1 1.4 0.7 5.6 1.9 4.2 1.4 2.8 9.3 -

39.9 37.5 51.1 36.1 49.3 39.6 32.6 30.6 22.2 33.3 27.9 33.3 50.3 38.9
- - 2.8 - - 1.4 0.7 2.1 2.0 2.8 - 2.9 8.3

99.9 94.4 99.4 80.9 06.1 97.2 89.2 91.0 84.3 97.2 95.9 91.7 100.0 94.4

- - - . - . ~1.4 - . - - -

- 0.6
0.7 -

1.4 0.7

2.8 - 0.6 - 1.4 1.4 -

55.6 33.3 26.7 - 2.1 4.2 1.4 1.4 - 2.0

36.1 42.4 42.2 9.3 35.4 31.9 24.3 21.5 25.9 23.9 22.2 5.6 11.1 11.1
- - - - - 0.7 - - - - . -



Vertical Band Transects - Algae Yearly Mean % Frequency of Occurrence (36 Quadrate) - Station NDC 1-V (continued)

species Year
6 ureys

1976 1977 1979 1979 1960 1991 1982 1993 1994 1995 1986 1997 1996 1999 1990 1991 1992 1993 1994 1995 1996 1997 1999
n. is m m 4 6 5 5 2 n- 1 4 5 1 4 4 4 4 3 4 2 1 -l 1

LAURENCIA SPZCTABI LIS
MACROCYSTI5 PYRIFERA
MASTOCARFUS PAPILLATUS
MICROCLADIA BOREALIS

MICROCLADIA COULTBRI

NROAGARDHIILLA GAUDICHAUDII
NEOPTILOTA DENSA
NON-CORALLIND CRUST

PSLVETIA PASTIGIATA
PHAEOSTROPHION IRREOULARN
pHYLLOSPADIX OPP.
PIREA CALIFORNICA
POLYNBURA LATISSIMA

POLYSIPHONIA SPP.
PORPRYRA OCCIDENTALIS

PORPHTRA PERFORATA
PRIONITIS LMNCBOLATA
PRIONITIS LYALLII
PTSROSIPHOHIA DENDRODEA
PUDDLE UNDER ROCK

RALFSIA 6PP.
RHODOGLOSSOU AFFINE
REODOXHESA LARIX
RODYMNEIA FPP.
ROCK (6- - 12")
SAND (.1/$")
6CHIZYfENIA/HALYM1N9A 9PF.
SHELL FRAGMENTS
SMITHORA NAIADUM

BPONOMORPHA COALITA
TIDSPOOL

ULVA 9PP.
ULVA FPP./BNTEROMORFHA FPP.

13.2 16.2 16.7 18.9 11.1

90.3 94.0 94.4 91.7 90.3
- 0.5 0.6 - -

9.7 13.4 11.1 12.9 15.3

9.7 13.0 12.4 12.8 9.7
- 0.5 - - -

95.9 100.0 97.2 100.0 100.0
18.9 19.0 20.0 20.0 16.7

9.7 10.6 8.3 8.9 6.9

1.4 12.9

16.7 7.4 7.2 8.3 30.6
9.7 14.8 12.0 9.4 13.9

- 6.0 5.0
- - 0.6

35.4 19.1 27.2 35.6 13.9

50.0 91.9 70.6 23.3
97.9 95.8 100.0 39.4

- 0.5 - - 1.4

- 70.4 99.4 40.0 -
4.9 4.6 3.9 3.3 -

12.5 4.6 4.4 3.3 4.2

0.7 6.5 2.2 - -

21.5 12.5 17.2 22.2 15.3

3.5 3.9 2.9 4.2 6.3 11.1 10.2 7.6 4.2 9.3 16.7
- - 1.4 - - - - 1.4 2.8 -

94.4 93.8 98.3 77.8 84.0 94.2 93.3 94.7 93.5 98.6 90.3 94.4 97.2 86.1
- - - . 09.7 - - - - -

- - - - 4.9 1.4 1.9 0.7 --

9.3 4.2 5.0 0.7 4.2 0.3 9.7 9.3 9.0 5.6 8.3 13.9 5.6

97.2 100.0 99.4 100.0 97.2 100.0 100.0 100.0 98.1 99.6 97.2 100.0 100.0 -91.7
13.9 10.4 9.3 9.3 9.3 9.0 7.6 5.6 5.6 4.9 5.6 5.6 0.6 2.9

0.9

9.3 5.6 4.4 - - - 2.9
- - 0.7 - 0.9 -

0.7 1.4 2.1

- 0.7

- 11.1 1.7 - 4.2 6.9 16.0 23.1 3.5 11.1 5.6 - 2.9
2.8 6.9 15.6 2.8 4.2 9.0 9.0 17.4 22.2 22.2 15.3 19.7 33.3 11.1

- - . - - - - 0.9 - - - 2.9 2.8

2.9 - 0.7 0.7 0.9 2.1 1.4

5.6 21.5 30.0 5.6 3.5 18.8 24.3 36.9 52.8 59.0 50.0 55.6 77.8 63.9
- - 0.7 - - - - 1.4 - - -

--
.4

97.2 97.9 90.9 100,0 91.7 93.1 09.2 90.3 79.6 93.8 99.9 99.9100.0 97.2
91.7 84.7 98.9 52.9 59.9 67.4 6 .8 71. 5 1 89. 79.2 80.6 91.7 99.9

1.1 0.7 1.4 5.6 15.3 25.0 16.0 6.9 16.7 16.7 -
17.9 41.0 25.0 - - - - - -

2.9 9.7 11.7 5.6 2.3 10.4 11.1 17.4 13.9 20.9 9.7 2.8 2.8 13.9
19.4 1.4 1.1 - 1.4 12.5 21.5 42.4 51.9 25.0 22.2 27.9 72.2 25.0

- - - - - 0.7 - - - - - - 9.3 -



Vertical Band Transects - Algae Yearly Mean % Frequency of Occurrence (36 Quadrate) - Station SDC 2-V

Species Year

U Surveys
1976 1977 1978 1979 1990 1991 1982 1983 1984 1985 1986 1997 1988 1989. 1990 1991 1992 1993 1994 1995 1996 1997 1998
n. n. n. 4 6 5 5 2 nf 1 4 5 1 4 a 4 4 4 4 2 1 1 1

ANALIPUS JAPONICUS
ANISOCLADELLA PACIFICA
ANTITHA3NION/PLATYTBAJOIION SPP.
BEDROCK
BOSSIELLA SPP.
SOTRYOGLOSSUM FARLOWIANUM
BOULDER (>12")
BRYOPSIS CORTICULANS
CALLIARTIGON BPP.
CALLIARTIHRON SPP./BO5SIELLA aPP.
CALLITHA4NION PIKfAN3U
CALLOPHYLLIS OPP.
CENTROCERAS CLAVULATUM

CERAMIUM SPP.

CHAETOMORPHA SPP.

CHONDRIA DECIPIENS
CLADOPHORA GRAMINEA
COBBLE (1/2" - 6")
CODIUM SETCHHLLII

COLPOMENIA SPP.
CORALLINA OFFICINALIS

CORALLINA VANCOUVERIENSIS
CORALLINJ CRUST
CORRALLINA SPP. + C.B.S.

CRYPTOPLEURA LOBULIFERA/VZOLACEA
CRYPTOPLEURA VIOLACRA

CRYPTOSIPHONIA WOODII

CU9AGLOIA ANDERSONI0

CTLINDROCARPUS RUGOSUS
CYSTOSEIRA OSMUNDACRA
DIATOM CHAINS
DIATOM FILM

DRIFT ALGAE
EGREGIA IENZIESII
ENDOCLADIA NURICATA
ENTBROMORPHA aPP.
ERECT CORALLINE ALGAE
FUCALES JUV.
FUCUS GARDNERI

GASTROCLONIUM COULTERI
GELID9UM COULTERI

GELIDIUM PUSILLUM

GIGARTINA AGARDHNI
GIGARTINA CANALICULATA
GIGARTINA EXASPERATA

GIGARTINA HARVEYANA

GIGARTINA LEPTORHYNCHOS

GRATELOUPIA DORYPHORA

GRAVEL (1/0" - 1/2")
GYMNOGONGRUS LEPTOPHYLLUS
GYTOGONGRUS SPP.
NALOSACCION GLANDIFORCE

HAPLOGLOIA ANDERSONII
HESPEROPHYCUS HARVETANUS
HYDROGEN SULFIDE
IRIDARA CORDATA

IRIDARA FLACCIDA
IRIDAXA I9TEROCARPA
LAMINARIA DENTIGERA
LAMINARIALES

1.48

31.3 60.6 77.2 36.3 -

40.3 45.6 37.8 39.4 15.3

99.3 95.4 95.0 38.3
0:7

0.5 1.1

4.2

11.9 17.1 2.8 9.7
99.6 99.5 98.3 39.9 -

1.4 3.7 1.1 - -
4.2 5.1 5.0 6.7 2.9

14.6 13.9 20.0 12.2 -

96.1 90.0 86.1 88.9 77.6

2.9 4.2 7.2 3.9
- 5.1 7.2 2.2

15.3 22.2 23.9 18.9 4.2
- 0.5 - - -

17.4 2.3 56.1 -

3.5 0.5 - 1.1
34.0 32.4 41.7 41.7 25.0
0.7 - - - -

0.7 - - -

11.8 11.1 7.2 6.1 2.9
31.3 41.2 33.9 35.6 6.9
50.7 57.9 65.0 67.2 29.2
33.3 45.4 55.6 47.2 63.9
20.1 13.9 16.7 19.4 5.6
55.6 45.9 45.0 36.1 15.3
2.1 3.7 - - -

- 0.5 - - -

27.1 50.0 40.6 48.3 12.5
- - - 0.6 -

93.1 97.2 95.0 33.3

1.4 5.6 7.2 8.3
- 0.5

2.1 0.5
- 1.4 0.6

6.9 1.9 2.9 1.7 1.4
99.2 77.3 75.0 77.2 20.9
26.4 49.5 64.4 69.4 16.7

- 1.4 0.6 1.4

-- 1.1 - - - - - - - - - . -

0.7 - -

22.2 26.4 41.7 19.4 31.3 56.3 27.9 27.1 22.9 30.6 23.6 25.0 9.3 16.7
8.3 9.0 6.1 11.1 0.7 4.9 8.3 8.3 2.1 9.0 2.8 - - -

0 .7
97.2 97.9 97.9 100.0 93.3 99.6 97.2 96.5 99.6 93.9 97.2 97.2 100.0 100.0

0 .7 7.6 4.9 7.6 2.1 3.5 2.9
- - -- - - 0.7 - -

5.6 17.4 16.0 5.6 - -

0.7 4.2 5.6 1.4 5.6 5.6

- 0.6 - - - - - 0.7 - - - -

5.6 0.7 13.3 25.0 2.1 31.3 11.1 12.5 9.0 16.7 30.6 8.3 11.1 63.9
97.2 100.0 99.9 97.2 99.6 99.3 99.3 97.9 97.9 100.0 100.0 97.2 100.0 100.0

- 1.4 - 2.1 2.1 7.6 14.6 4.2 16.7 25.0 9.3
1.4 3.3 - 0.7 - - 2.1 0.7 1.4 5.6

2.8 3.9 2.9 2.1 4.2 8.3 4.9 4.9 4.2 5.6 2.8 8.3 9.3

77.8 99.9 91.7 77.8 64.6 84.7 99.2 96.8 91.7 99.6 93.1 72.2 72.2 91.7
- - - - 18.1 13.9 11.1 9.3 13.9 12.5 5.6 25.0 19.4

4.2 3.9 5.6 14.6 2.8 - - - - - - -
4.9 4.4 6.9 0.7 10.4 9.0 8.3 3.5 5.6 55.6 2.9

2.9 2.1 1.1 - - 0.7 0.7 - - -

0.7 -

- 2.1 0.7 0.7 -

0.7 2.1 2.1 6.9 9.3 9.3
5.6

13.9 31.3 16.7 -

- - 1.4 3.5 1.4 0.7 - - - -
36.1 49.3 52.9 47.2 34.0 31.9' 22.9 21.5 16.0 19.1 23.6 11.1 22.2 8.3

- .- - . 1.4 4.2 0.7 1.4 - - - - -

1.4 1.4 6.p - - -
-- - 2.8

11.1 4.2 - -
11.1 7.6 9.3 8.3 9.7 15.3 24.3 29.5 29.9 26.4 16.7 19.4 33.3 11.1
50.0 72.9 30.6 30.6 19.1 20.1 24.3 20.1 36.8 41.0 29.2 38.9 72.2 27.8
50.0 72.9 28.3 30.6 5.6 43.8 47.2 58.3 66.7 47.9 54.2 44.4 96.7 19.4
2.9 4.9 3.3 5.6 0.7 2.9 4.2 9.7 11.1 7.6 15.3 2.8 36.1 2.8

25.0 11.1 6.7 9.3 9.0 19.9 31.3 31.3 41.0 44.4 36.1 27.9 52.9 25.0
2.8 - - - 0.7 - - 1.4 2.1 0.7 - - - -

41.7 31.9 30.0 25.0 11.1 23.6 13.2 10.4 19.1 12.5 12.5 13.9 25.0 27.8
- - - - - 0.7 - 1.4 - 0.7 1.4 - - -

94.4 100.0 96.1 97.2 84.7 91.0 91.0 80.2 91.7 92.4 83.3 75.0 97.2 97.2
- - - - - - - - - 0.7 - - - -

0.7 9.3

0.7

25.0 19.0 10.0 0.3 12.5 19.4 23.6 9.7 9.0 3.5 1.4 - 2.9 -

22.2 30.6 31.7 16.7 29.9 29.2 32.6 19.4 18.1 22.9 15.3 16.7 25.0 2.6
- - - - - - 0.7 - - - - - - -

2.9 - -



Vertical Band Transects - Algae Yearly Mean % Frequency of Occurrence (36 Quadrats) - Station SDC 2-V

species Year
# Surveys

1976 1977 1978 1979 1990 1981 1962 1993 1984 1995 1906 1907 1989 1909 1990 1991 1992 1993 1994 1995 1996 1997 1998
ns ne ns 4 6 5 5 2 no 1 4 5 1 4 4 4 4 4 4 2 1 1 1

LAURRNCIA BLINKII
LAURENCIA SPECTABILIS
LEATHESIA DIFFORMIS

LIVE NON-CORALLINE ALGAE

MACROCYSTIS PYRIFERA

MASTOCARPUS PAP ILLATUS
MICROCLADIA BOREALIS

MICROCLADIA COULTERI
NEOAGARDHIELLA GAUDICHAUDII
NEOPTILOTA DENSA
NON-CORALLINE CRUST

PELVETIA FASTISIATA

PETROCELIS OPP.

PRAEOSTROPHION IRREGULARS

PHYLLOSPADIX SPP.

PIKEA CALIFORNICA
POLYNHURA LATISSINA
POLYSIPH0NIA SPP.

PORPHYRA PBRFORATA
PRIONITIS LANCEOLATA

PRIONITIB LYALLII

PTRROSIPHONIA DENDROIDRA

PUDDLE UNDER ROCK

RALFSIA BPP.

RHODOGLOSSUM AFFINB
RIHODOGLOSSUM ROSUM

RRODOMBLA LARIX
RODYMENIA SPP.

ROCK (6- - 12")

BAND (cl/B")
SARGASSUM MUTICUM

5CHIZYMENIA/HALYO6ENIA SPP.
SCYTOSIPHON LOMENTARIA

SCYTOSIPHON BPP.

SHELL FRAGMENTS
SMITHORA NAIADUO4

SPONGOMORPHA COALITA

TIDEPOOL
ULVA SPP.

ULVA BPP./ENTEROMORPHA SPP.
UNIDENTIFIED RED ALGAE

7.6 17.1 11.7 9.9
0.9

95.1 94.0 95.0 91.7 60.1
1.4 0.5 - - -

4.2 9.3 7.2 7.2 1.4
2.1 3.7 6.1 5.6 1.4

-- 1.1 - -

94.4 98.6 95.6 96.7 77.8
11.9 10.6 9.4 10.6 9.3
0.7 - -

3.5 4.6 3.3 2.9

0.6

11.9 9.7 11.7 3.9 36.1
13.9 17.1 17.2 17.2 4.2

* 1.9 2.2 -

0.5 7.2

40.3 22.7 35.6 27.2 4.2

0.6

0.5
90.3 97.7 95.6 37.8
90.6 81.5 92.2 30.6

0.6 1.1 1.4

- 57.4 92.9 29.9
0.7 1.4 1.1

22.2 7.4 7.9 3.9 12.5
0.7 6.5 12.8 - -

60.4 21.8 17.9 12.2 9.7

0.7 1.4

- - - - 0.7 - - - - - - -
2.9 2.1 1.4 4.2 11.9 5.6 4.9 1.4 2.0 16.7

25.0
- - 0.7 - 2.1 1.4 - -

100.0 96.5 96.1 69.4 97.2 96.5 93.0 95.1 97.9 99.3 95.9 97.2 97.2 100.0

0.7 - - -

2.1 0.6 1.46 2.1 6.9 1.4 0.7 - 2.8

97.2 98.6 99.3 100.0 99.3 99.3 100.0 90.6 100.0 200.0 98.6 97.2 97.2 100.0

12.1 14.6 12.0 9.3 9.0 6.9 6.9 4.9 2.1 3.5 - 2.0 5.6 2.9

0.7

0.7

0.7 2.9 -
- 3.5 0.6 - - 1.4 7.6 13.9 13.2 9.0 9.9 11.1 - 9.3

2.8 2.8 2.9 5.6 6.9 9.3 11.1 11.9 10.0 20.8 13.9 .13.9 25.0 9.3
- - - - 0.7 0.7 1.4 2.1 0.7 0.7 - - - -

2.0

0.7

9.3 15.3 12.2 13.9 5.6 15.3 32.6 37.5 47.9 43.8 36.1 30.9 75.0 44.4
- - 1.1 - - - - . - -

- - - - - - - - 0.7 1.4 - - - -

100.0 100.0 93.9 97.2 90.3 95.9 95.9 95.9 98.6 97.2 95.9 91.7 100.0 94.4

69.4 86.1 91.7 77.0 60.4 63.9 52.2 70.1 78.5 73.6 65.3 44.4 93.3 94.4
- - - - - - - 0.7 - 2.8 2.8 2.9

0.6 0.7 0.7 0.7 2.1 0.7 2.9 -
- --- - 0.7 2.1 - - -

- -- - - - - 1.4 - - - - -

13.9 25.7 47.2'
- - - 0.7

0.7 - - - 0.7 - 2.1 2.1 - -

16.9 22.9 9.3 11. 29.1 16.7 34.7 14.6 14.6 37.5 5.6 - 11.1
22.2 - - - - 15.3 26.4 30.9 47.2 35.4 20.9 33.3 61.1 22.2

- 3.5 - 0.7 3.5 - - - - -



APPENDIX C4 - Intertidal Invertebrates

-. Vertical Band Transects



Vertical Band Transects - Surface Invertebrates Yearly Mean % Frequency of Occurrence (36 Quadrats) - Station PC I-V

species Year 1976 1977 1976 1979 1980 1991 1962 1983 1964 1905 1986 1987 1968 1969 1990 1991 1992 1993 1994 1965 1996 1997 1998

# Surveyo no no ne n no D" no no. no no no . DC 3 4 4 4 3 4 4 4 3 4

ACANY30I3A PU96CTULATA
AC4ASA, WITh?.
AC9IABIDAB IJNID.
ASOLIDIA PAPILLO6A
ALDISA SAN600IO0A
A36P90100A OCCIDSNTALIS
AMdPHIPHOLIS SQUAO6ATA
AM439613RUS 114PARISPINOSUS
A3193916A VERSICOLOR
ANISOVORIS NOBILIS
A36T9OPLHURA HLEOANTIC9I94A
AWII000LEORA V.06Y96009A00ICA
AARSNZCOLA CRISTAY?.
BALANVC 65P.
BRALEEIA TPS.
SIYTIUI4 ZBCHRICHTII
OITTION SPP.
BRYOZOA ENCRUSTI96O
CALLIOSTOMA LIOAThIO
CANCER A36TSI9INAIUS
CANCER JORDANI
CANCER 0'39ODUCTUS
CANCER BPP.
C9ITJ6AIALUB 55P'.
CIROEAO4A 96ARF06DI
cIRRATUC.IDAB/TSREBELLIDAR
CLAVELIO6A 96U94160652
COLLISELLA ASMI
COLLISELLA DXGITAL19

COLLIKILLA I909TABILIS
COLLISELLA LXIMATULA
COLLISELLA OCHRACSA

COLLISELLA PELT?.

COLLICEC.LA SCABRA
COLLISELLA STAZOATELLA
CREPIDULA ADUNCA
CREPIDULA, OPP.
CYANOPLAX DE96T1616
CYA36OPLAX 96ART96EG1
CYANOPLAX SPP.
DIZAULULA SANDIRGENSIS
D100036? ASPEN?.
DIOPATRA OR14ATA

EPIACTIB PROLIFERA
EPITONIUN 955.
EPITONIUN SPP./OPAL1A 6PP.
SPITONIUN 0100CTU39
EURYLEPTA, CALIFOIOOICA
FISSUI6ELLA VOLCANO
GRAP6IDAH 09010.
RALICLONA 655.
9IALIOTI6 CRACKHRODII
HEHIO9OAPSUB 900009
99EKIG14APSUS OR6EC30ENIS90
HBN3RICIA LEVIUSCULA
96EPTACARPUS PICTUR
91EPTACABPUE 955.
HSE99MISE99DA C9OAE6 COR96ZS
HO09ALOPO09A BACULU94
IDOTE?. SPP.

32.4 34.7 29.2 30.6 31.5 36.6 27.1 32.6 38.9 31.9
1.9 8.3 - 0.7 2.6 6.3 5.6 2.6 2.6 2.6
. 16.1 36.9 52.6 73.1 77.8 58.3 63.9 43.5 31.3

1.9 1.4 2.1 1.4 - 1.4 0.7 0.9

- 0.7 - - -

0.7 -
- -0.7

0.7 3.7
- 2.8 2.1

1.4 - - - 0.7 - -
90.1 66.1 94.4 95.1 96.1 95.1 93.1 68.6 93.5 04.7

* 0.7 0.7 0.7 - - - 0.7 - -
0.7 - --

- 0.7 -
- 0.7 0.7

0.7 -
- - - 3.7 - 0.7 0.7 0.9 0.7

0.7 2.1 7.4 6.3 4.9 4.2 1.9 2.6
- - - 0.9 0.7 - - 0.9 0.7

2.1 2.1 0.7 1.9 2.6 0.7 2.1 2.6 0.7
- - 1.4 -- . -

,70.7 - 0.7
0.9 0.7 0.7 - 0.9 - - - 1.9 2.1

- 87.5 86.8 64.7 87.0 75.7 60.4 70.9 75.9 63.9
1.4 0.7 - - - 2.1 0.9 4.9

- - - 0.9 0.7 - - - 0.7

0.7
16.5 10.8 35.4 37.5 34.3 31.9 27.6 30.6 31.5 27.8
50.9 37.5 35.4 14.6 14.6 19.4 4.2 6.3 5.6 5.6

-- - 0.7 - - - . -

66.7 56.9 73.6 54.2 66.7 45.6 56.9 50.7 70.4 49.3

32.4 39.3 34.7 2.1 1.9 0.7 0.7 0.7 0.9 1.4

32.4 41.7 37.5 30.6 33.3 46.5 29.2 28.5 41.7 40.3
91.7 90.3 66.2 77.1 79.6 66.7 59.7 61.8 71.3 72.9

5.6 5.6 3.5 0.7 - - . -
18.5 23.6 30.6 25.7 17.6 13.9 20.1 6.9 24.1 11.8

- - - - - 2.1 - 6.3 -

16.7 9.7 - 0.7 - 4.9 4.9 12.6 11.1 7.4

28.7 22.2 16.0 10.4 38.9 28.5 15.3 4.0 14.6 19.3
- 2.6 2.1 2.1 - 1.9

0.9 - 2.1 0.7 - 0.7
- 0.7 0.7

- 0.7

9.3 13.9 22.9 19.4 23.1 22.9 22.2 6.9 16.7 21.5
- -- - - - - 4.2

2.1 10.2 3.5 4.9 3.5 2.8

0.9 5.9 11.6 9.7 - 6.9 2.1 5.6 5.6 9.0
S - - - . - 0.7

2.6 - 2.1 11.1 20.4 20.9 14.6 11.6 11.1 22.2
0.7 6.3 6.3 2.6 9.7 1.4 1.4 - -

2.8 3.5 4.2 0.7 - 5.6 4.2 -

9.5 11.1 9.0 1.9 4.2 6.3 6.9 4.6 2.1

2.6 2.1 1.4 4.2 4.6 - 0.7 0.7 0.9 -

2.9 5.6 11.1 11.1 5.6 4.2 4.9 4.9 0.9 0.7
- - - 1.4 - 2.1

0.7 0.7 0.9 1.4 0.7 1.9 0.7

0.7 1.4



Vertical Band Transacts - Surface Invertebrates Yearly Mean % Frequency of Occurrence (36-Quadrate) - Station FC 1-V (continued)

species Year

8u-evs

1976 1977 1978 1979 1980 1981 1982 1983 1984 1995 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1999
nS flo mo no 0 na no nl fAn nd o nA d 3 d £ • S A A A I A

IDOTRA UROTOHA
IDOTHA WO0SN5NSKII
IRUS LJUELLIFER
ISCHDNOCRITONOIDAR TIOID.

LACUNA aPP.

LEPIDOZONA COOPERI
LgPIDOZONA WERTENSII

LHPIDOZONA 9PP.
LEPTASTBRIAB HHXACTIS
LRPTOGYRAPTA ALBICAND
LISSOTHURIA NUTRIENO
LITTORINA PLANAXIS

LITTORINA SCUTULATA

LOPHOpANOPRU5 LEUCOMANUB
MAJIDAB

MEOATRBENNUS BIMACULATUS
MIHULUS FOLIATUS

NITRELLA CARINATA
MITRELLA 8PP.
MOPALIA CILIATA

MOPALIA LIGNOSA

HOPALIA NBSCOSA

HOPALIA SPP.

MYTILIDAB
MYTILUS CALIFORNIAMUS

MYTILUS EDULIS

WiYTILUS SPP.
WERBIDAS UNID.
NERRIS GRUSSI
NOTOACKNA INSRSSA

NOTOACHEA PALEACRA
NOTOAC"SA SCUTUI8

NOTOPLAMA RUP ICOLA
NUTTALLINA CALIFOR3IICA

OCHNEBRA CIRCUNTEXTA
OCMEIBRA FOVEOLATA

OCLENBRA INTBRPOSSA
OCEMRBRA OPP.

OPRIOTHRIZ SPICULATA

OPHIUROIDEA UNI0D.

PACHYGRAPSUS CRASSIPER
PAGURUS OPP.

PARARU8R1TES PVSMRrNA
PATIRIA MINIATA
PETROLISTRKS CINCTIPBS
PHASCOLOSOMA AGASOIZII

PHIDIANA PUG0AX

PHOLIDIDAR
P9RAG0ATOP0NA CALIFO3RICA

PHYLLOCMEABTOPTERUO PROLIFICA

PISASTY3R GIGANTRU8
PIA8T5 R OCKRACHUS
MIASTER OPP.

PISASTHR 8PP./HENRICIA OPP.

PISTA RLONG8ATA
PORIFERA ENCRUSTING
PSEUDOS8ELATOKA TOOSA

PUGETTIA PRODUCTA
PUGETTIA RICHIX

PUGETTIA OPP.

0.9 - - 0.7 1.4 0.7 -
- - 0.7 1.4 - 0.7

- - 0.7 - - -

2.1 0.7 6.3 3.7 15.3 11.1 11.1

2.8 4.2 18.8 15.7 11.8 18.1 22.2 25.0 10.4

1.9 - 0.7 0.7 2.8 2.1 0.7 1.4 1.9

0.7 - 0.9 0.7 0.7 - - 0.7
- - - - - - - - 0.9 0.7

0.9 - 4.9 5.6 10.2 8.3 11.8 10.4 15.7 2.8
- 0.7 - - - - - - - -

0.7 3.5 1.4 4.6 5.6 3.5 8.3 2.8 9.0
S - - - - - - - - 0.7

7.4 16.7 28.5 25.0 31.5 33.3 28.5 22.9 15.7 19.4
- - - - 0.9 0.7 - 0.7 0.9 0.7

0.9 0.7
0.9 -

- - - 0.7 - -

2.1 9.0 10.4 8.3 4.2 11.9 11.1 15.7 4.9
- - 2.5 5.6 2.8 - 4.9 - -

0.9 - -

0.9 0.7 0.7 - 0.7 0.7 1.4
5.6 9.0 3.5 0.7 2.8 2.1 2.8 2.8 13.9 2.1

- - .. - 0.9 -

1.4 0.7
1.9 3.5 4.9 2.1 0.9 -

1.4 2.8
S - - - 2.2

0.7 1.4 0.7 1.4 0.7 2.1
0.9 - - -

0.7 0.7 -
- - 0.7 2.8 2.6 6.3 2.8

23.1 54.9 43.7 62.5 70.4 45.1 36.8 62.5 64.8 15.3
- 0.7 0.7 0.7 -

0- - .9 - - 0.7 2.8 0.7

39.8 38.9 29.2 29.2 23.1 27.2 25.7 15.8 32.4 24.3
0.7 0.7 - 2 .8 - 4 .2 - - -

0.7 2.1 4.2 4.6 8.3 3.5 6.9 7.4 0.3
- - - 2.8 - 0.9 -

0.7 0.9 -
- - 0.9

7.4 6.9 23.2 13.2 11.1 6.9 11.1 11.1 19.4 13.9
84.3 61.1 95.1 80.6 95.4 97.2 87.5 75.5 91.5 67.4

1.4 - - - 1.4 4.9 0.9 -

0.9 0.7 - 1.4 0.9 1.4 0.7 0.7 0.9 -

3.7 1.4 1.4 0.7 6.5 3.5 0.7 3.5 1.9 3.5
- 0.7 7.6 7.4 1.4 2.8 2.1 4.6 8.3

- 2.1 -

13.0 23.6 18.8 23.6 13.9 19.4 24.3 29.9 38.0 26.4
- - 1.4 - - - - - -

0.7 - - - . -

1.9 2.1 3.S 2.8 10.2 2.1 11.1 11.1 4.6 6.9
- - 0.7 - - . - - -
- - - 3.5 - 0.7 - 1.4 - -

7.4 13.9 15.3 20.1 23.1 26.4 29.2 34.7 38.9 23.6
- 5.6 9.7 9.7 9.3 11.8 13.2 13.2 6.5 2.9
- - - 0.7 - - - 2.8 8.3

5.8 1.4 4.9 3.5 9.3 6.3 10.4 14.6 15.7 4.9
1.9 - 2.1 - -

0.7 - -



Vertical Band Transects - Surface Invertebrates Yearly Mean % Frequency of Occurrence (36 Quadrats) - Station FC I-V (continued)

Species Year
U Survey.

1976 1977 1976 1979 1980 1991 1962 1963 1994 1985 1996 1987 1908 1999 1990 1991 1992 1993 1994 1995 1996 1997 1999
n. no n. no no n. n. n. n. n- n- no n- k 4 4 4 A 4 4 4 3 4

PYCOGONIDA 90ID.
PYCHOPODIA RELIMTHOIDES

ROSTANGA PULCHRA
SALMACINA TRIBRANCHIATA
8ERPLKA VERMICULARIS

SSRPULIDAB UNID.
SEIPULORDIS 6QUAMIGERUS
SPIROBRANCHU9 SPINOSUS
SPIRORBIDAR UNID.
STENO6PLAX HEATHIANA

STRONOYLOCeNTROTUS FRANCISCANUS
STRONGYLOCBMTROTUS PURPURATUO

STSONGYLOCKNTROTUS OPP.

TEGULA BRUNNEA
TIGULA PUNERBRALIS

TBOULA PULLIGO

TEREBELLIDAR UNID.
TSTRACLITA SQUANOSA
THJMIOTH PYROIDES
TONICULLA LINNATA

TRICOLIA PULLOIDES
TRICOLIA OPP.
TUNICATA UNID.

0.7 - 0.9 0.7 0.7 2.0
- 0.7 - 0.7 -

- - 0.7
0.9 3.5 1.4 - 1.9

1.9 0- - - .7 -

- 1.4 0.7 - 2.8
0.9 - 0.7 1.9 - 0.7 0- .7

- 0.7 - - 7 D 0.7 2.1
. 3.5 9.3 17.4 23.1 36.1 26.4 25.0 27.9 11.8

5.6 0.7 - - 0.9 -

- - 0.7 - - 0.7 - 0.7 -
0.9 2.8 4.9 2.9 1.9 2.9 2.1 1.4 1.9 1.4

- - - - - 0.7 -

7.4 6.3 9.7 29.9 29.6 32.6 32.6 06.8 40.7 25.7

96.3 94.4 97.2 97.9 99.1 92.4 9S.1 97.9 91.7 99.6
0.9 - - 0.7 - -

- 0.7 - - - .
2.8 3.5 6.3 14.6 17.6 23.6 11.8 12.5 9.3 6.3

0- 9.7 - 0 - - - 0.7

- 0.7 0.9 0.7 . 0.7 4.6 1.4

2.1 2.1 - - 2.1 - 0.7
- - 2.8 - 0.7 1.9

5.6 5.6 20.8 25.0 34.7 41.0 31.9 23.1 12.5



Vertical Band Transacts - Under Invertebrates Yearly Mean % Frequency oC Occurrence (36 Quadrate) - Station FC 1-V

Opecie, Year 1976 1977 1970 1979 1980 1981 1982 1903 1984 1995 1996 1997 1989 1999 1990 1991 1992 1993 1994 1995 1996 1997 1999
0 Surveys no no no 3 4 2 no ns nn 1 4 5 1 4 3 4 4 3 4 4 4 3 4

ACANTHINA PUNCTULATA
ACMAZA NITRA
ACMAEZI DA UNID.

ABOLIDIA PAPILLOSA
ALLOIOPLAANA CALIFORNICA

AMPHIODIA OCCIDENTALIS

AMPHIPROLI8 BQUAIATA

AMPRIPORUI IMPARISPINOSUS
AWPHISSA VERSICOLOR
AN1SODORIS NOBILIS

ANTHOPLEURA BSLGANTI9SI/h
ANTROPLEURA XANTHO0RAMNICA

ARBNICOLA CRISTATA

BALANUS 6PP.
BRTAEVS HARAORDI
BITTIUM E8CHRICHTII

BITTIUM OPP.
BRYOZOA ENCRUSTING
CALLIOSTOMA LIGATUM

CANCER ANTEN[NARIU0
CANCER ANTHONTI
CANCER JORDANI

CANCER PRODUCTUS

CANCER 8PP.
CHAETOPLUURAGOMM4A
CHAN& PELLUCIDA
CHTHANALUS 9PP.
CIROLANA RARPORDI
CIRAATUL.IDAE/TEREBBLLIDAR

CLAVELINA HUNTSMAI

COLLISELLA ASMI
COLLISELLA DIGITALIS
COLLISeLLA E-IMATVLhA

COLLISELLA OCE2OACRA

cOLLIsELLA PELTA
COLLIBELLA SCABRA

.COLLISELLA STRIGATELbA

CRANGON OPP.
cREPIDULA ADUNCA

CREPIDULA 8PP.

CREPIDULA OPP.
CYAOPLAX DENTIENS

CTANOPLA RXARTWEGIX
CYANOPLAX 8PP.
DIAULULA 9ANDIGOBNI8
DIODORA ASPERA
DIOPATRA OENATA

R9IACTIS PROLIPERA

EPILUCINA CALIFORNICA

BPITONIUM OPP.
EpITONIUM SPP./OPALIA SPP.

EPITONIUM TINCTUM
FISSURELLA VOLCANO
GRAPSIDAR UMID.
RALICLONA OPP.
HALIOTIS CRACKERODII

AALIOTIS OPP.
IALOSYDNA PREVISETOSA
HOM1ORAPSUS 94.0U8
HEMIORAPSUS ORBGONENSIS

3.7 6.9 5.6
0.9 0.7 1.4

3.7 1.4 1.4

13.0 9.0 20.6

11.1 6.3 11.1

4.6 8.3 2.8
- 0.7 -

64.8 62.5 61.1

2.8 0.7 -

0.7

0.7 -

20.7 19.9 31.9

13.0 1.4

4.6 2.0

0.9

43.5 31.9 37.5

2.8 0.7 -

1.9 11.8 9.3

33.3 25.7 34.7

9.3 9.0 12.5
3.7 - 1.4

0.7 4.2

16.7 22.9 12.5

16.7 4.9 4.2
- 1.4

56.5 54.2 59.3

1.9 1.4

1.4

- 1.4

43.5 43.1 4S.8

15.7 24.3 26.4

16.7 27.1 22.2 33.3 20.1 19.4 4.9 11.1 21.3 15.3 13.2 9.0 20.4 11.8
- - 0.6 - - - - - 0.9 1.4 0.7 0.7 0.9 0.7

- - 2.9 4.9 9.0 13.0 12.5 6.3 4.2 0.9 3.5

2.9 0.7 - 0.7 0.7 - - - - - -
- . - - 2.1 2.1 - -

8.3 3.5 1.7 0.9 0.7 0.7 0.9 4.2 0.7 4.2 2.9 2.9

0.3 4.2 6.7 11.1 - - - - - 0.7 - . 2.8
- - - - 0.9 2.1 0.9 -

2.0 1.4 4.6 -

77.B 67.4 66.7 72.2 59.0 45.4 54.2 43.1 45.4 33.3 41.7 36.1 46.3 22.2
- 0.9 0.7 - - - - - -

- - - 1.4 - - - - - -

"- 0.9*
- 1.4 - 0.7 - - -

2.9 - 0.6 - - - - - - - -

27.9 13.2 21.1 5.6 5.6 4.6 13.2 6.3 4.6 6.3 4.9 6.9 4.6 0.7
- - - - 0.9 - - - - - - -

0.7 1.1
* 2.2 0.7 0.9 0.7 - 1.4 0.7 -

0.7 - 2.1 0.9 - 0.7 0.9 - - 2.1

-- 0.7

- - - 3.7 2.9 11.0 2.6 0.7 2.1 - 0.9 0.7
22.2 17.4 32.2 30.9 27.1 25.9 29.9 25.7 36.1 25.7 22.9 32.6 37.0 29.9

S- - - - - - - 0.7 - 0.7 0.7
- - 0.6

19.4 13.2 6.7 11.1 10.4 9.3 9.0 6.3 10.2 6.9 6.9 6.9 4.6 2.1

0.7 0.6 - 0.7 - 0.7 - - - - - 0.7
66.7 37.5 25.0 55:. 27.9 22.:2 27.1 31.3 31.5 18.9 18.1 13.2 16.7 9.0

25.0 11.8 5.6 16.7 7.0 0.9 56 - 0.9 0.7 0.7 0.9 1.4

11.1 3.5 2.2 - 2.1 4.6 3.5 2.8 0.9 2.1 4.2 2.1 2.9 3.5
2.8 0.7 0.6 1.4 1.9 3.5 - 0.9 0.7 0.7 - - -
5.6 1.4 - 0.9 1.4

- 1.9
S.6 9.0 0.9 9.3 6.9 3.7 7.6 6.9 7.4 4.9 4.9 1.4 3.7 1.4

- - 1.4
1.4

0.3 3.5 2.8 3.5 1.9 1.4 0.7 0.9 - 1.4 0.7 0.9 1.4
- - - 1.4 - 0.7 - 1.9 2.8 0.7 1.4 - 2.1

2.9 - 0.7
- - 0.7 -

2.8

S - - 0.7

47.2 27.1 27.8 22.2 11.1 12.0 20.9 14.6 11.1 16.0 11.9 7.6 10.2 11.1
- - - - - 0.9 - - - - -

- - -- 0.7

- 0.7 4.6 1.4 1.4 0.7

0.7 - - 0.7 0.9 2.8 2.8 - 0.7 - -

9.3 2.0 0.6 2.9 - - 2.8 - 4.6 2.8 - 1.4 0.9 3.5
- -- - 4.2 10.4 3.7 10.4 4.9 -

- - . . - - 0.7 - - - -

2.9 2.1 0.6 2.1

2.8 - - -
- 0.7

16.7 39.6 44.4 50.0 43.1 24.1 42.4 34.0 31.5 25.7 27.1 26.4 25.0 14.6

25.0 24.3 28.9 33.3 29.9 14.8 31.3 22.9 38.0 20.1 17.4 6.9 13.9 4.2



Vertical Band Transects - Under Invertebrates Yearly Mean % Frequency of Occurrence (36 Quadrats) - Station FC 1-V (continued)

speool" Year 1976 1977 1976 1979 1990 1991 1982 1983 1994 1995 1996 1987 1988 1989 1990 1991 1992 1993 1994 199S 1996 1997 1998
nX no no 3 4 2 nD Do no 1 4 5 1 4 3 4 4 3 4 4 4 3 4Surv a

HENRZCIA LEVIUSCULA
HHPTACARPUVS PICTUO
HEPTACARPU0 aPP.
HEPTACARPUS TAYLORI
HERNISS6NDA CRABSXCORNIS
HONALOPOOA SACULUM
HOMALOPOMA LURIDUW4/LIRtYLARXA SUCCINCTA
IDOTBA APP.
IDOTRA FROTOMA
IDOTEA WOSNFSBONSKXI
ISCHROCHITON RADIAXS
ISCHNOCHITONOIDAR U0ID.

LACUNA OPP.

LAMELLARIA DIRGOOHOSIS

LEPIDOPLBURU8 RUGATUS

LEPIDOZONA COOPERI
LEPIDOZONA I6RTBNSII
LEPIDOZONA 9PP.
LEPTASTERIAS HEZACTIB

LEPTOGYNAPTA ALDICANS
LIRULARIA 8UCCINCTA
LISSOTHURIA ONTRIBNS

LITTORINA SCUTULATA
LOPHOPANOPEUS LNUCOKAMUS
mAJIDAB
I6EATEBENNUS BIMACULATUS
MIMULUS FOLIATUO
MITRELLA CARIIATA
KITRELLA aPP.
MOPALIA CILIATA
HOPALIA LIGNOSA
MOPALIA MUSCOSA
1OPALIA app.
%YTTLIIAE
MYTILUS CALIFORNIANUS
NEBALIA PUOETTENSI8

NEHERTRA UNID.
NOOTRYPARA AFFINIS
NERE IDA UNID.

NSEREIH GRUB3a

NOTOACMBA PALEACRA
NOTOACHEA SCUTUM
NOTOPLhNA RUPICOLA
NUTTALLINA CALIFORNICA
OCENEBRA ATROPURPURRA
OCENEBRA CIRCU14TEZTA
OCMNEBRA FOVEOLATA
OCENEBRA INTERVOSSA

OCENBBRA LURIDA
OCENEBRA OPP.
OCTOPUS aPP.
OPHIOTMIX SPICULATA

OPHIUROIDNA UNID.
PACHYGRAPSUS CRASSIPHS

PAGURUS OPP.
PARAMEMERTES PERSORIMA

PATIRIA MINIATA
PETROLISTHES CINCTIPES
PHASCOLOSOMA AGASSIZII
PHIDIAXA PUGNAX

2.8 6.9 5.6
14.6 23.6 31.9

0.7

13.0 -

1.9 0.7
4.6 2.9

22.2 11.1 15.3

0.9 1.4

2.6 1.4
0.9 0.7

22.2 25.0 25.0

0.90
1.4 -

0.9

16.7 16.7 12.5

0,9

0.9
19.4 9.0

0.7
5.6 3.5 1.4

9.3 2.8 2.9

0.9 -

3.7 1.4 4.2
29.6 23.6 39.9

0.9
14.9 7.6 15.3

4.6 5.6 1.4
0.7 -

0.9

- 2.8 4.2

45.4 67.4 75.0

0.9 0.7 -

38.0 37.5 40.3

5.6 0.7 4.2

- 1.4 0.6 2.9 0.7 0.9 - -
22.2 13.9 15.0 5.6 4.9 12.0 13.2 .13.2 1.4 2.1 0.7 0.9 0.7

- - - - - - - - - - 0.7 - -

0.6-
2.1 1.7 2.9 2.9 0.9 1.4 15.3 2.9 2.6 1.4 0.9 1.4

- - - - - - - 0.9 0.7
3.5 10.0 5.6 4.9 2.1 0.7 2.8 0.7 2.8 -

1.4
2.9 0.7 0.6 - -

- - 0.7 0.7 1.9 - 0.7 - 0.9 -

7.6 2.9 0.7 0.7 0.7 0.9 1.4
-- - - . 0.7 -

2.8 1.1 0.9 2.9 0.7 0.7 2.1 - -

- - - - - - - 0.9 0.7
1.9 -

25.0 10.4 2.9 5.6 1.4 2.8 5.6 6.3 3.7 5.6 7.6 10.4 2.9 1.4

- - 0.6 2.9 0.9 - - 0.9 0.7 1.4 0.7 0.9 2.1

9.3 0.7 1.1 - 1.4 0.9 2.1 0.7 0.9 2.1 0.7 2.1 -
11.1 6.9 7.2 11.1 4.9 1.9 6.3 2.8 7.4 7.6 4.9 9.7 9.3 9.0

- - - - - - - 0.7 0.9 - - - - -

2.6 0.7

6.9 10.4 5.6 3.5 3.5 5.6 0.9 4.9
- 3.5 2.9 4.2 1.4 - -

- 1.4 0.9 - - - - - - - -

8.3 4.9 2.9 2.9 2.9 1.9 0.7 - 1.9 - 1.4 1.4 3.7 0.7
11.1 4.9 2.9 5.9 4.9 1.9 4.2 2.8 0.9 - - 0.7 0.9 1.4

- -- - - - - - - - 1.9 -

0.7

0.9 0.7
-- - - - 0.7

- ,-4.9 7.4 4.9 9.0 9.3 6.9 2.1 3.5 0.9 0.7
- 0.7 - 4.6 - 3.5 1.4 2.9 1,4

- - - - - - - - 0.9 -
2.8 2.6 - - 1.4 8.3 10.4 20.1 15.7 4.2 6.3 10.4 7.4 1.4

66.7 31.9 39.9 30.6 34.0 10.2 27.6 27.9 40.7 39.2 14.6 29.2 19.4 11.1
2.0 - - - - - - - 0.9 - - -

16.7 6.3 11.1 22.2 15.3 13.9 9.0 10.4 19.4 13.9 6.9 11.9 11.1 4.2
- 6.3 2.9 2.9 1.9 - 0.7 0.9 - 0.7 - 0.9 -

1.4 0.7 0.9 2.1 - 2.1 1.9 -

S - - - - - - - 0.7
0.7 2.8 1.4 0.7 0.7

2.9 - - 1.4 - 0.7
- 0.9 0.7 1.4 0.9 - - 0.9
- - - 0.7 - - 0.7 - 0.7

9.3 12.5 11.7 19.4 19.9 12.0 19.4 12.5 7.4 5.0 6.9 4.9 15.7 9.3

86.1 57.6 53.3 86.1 77.1 45.4 65.3 54.9 70.4 52.9 49.3 45.1 61.1 16.7
- - - - - - - - - - - . 0.9 -

2.8 - - - - 0.9 - 7.9 - - - - - -
30.6 31.3 26.7 27.8 29.2 7.4 23.6 27.8 39.9 46.5 36.1 28.5 23.1 14.6

2.9 2.1 1.1 0.7 1.9 2.9 - 0.9 - - - - 0.7
- 0.7 - 0.7 0.9 - 0.7 - 1.9 1.4



Vertical Band Transects - Under Invertebrates Yearly Mean % Frequency of Occurrence (36 Quadrate) - Station FC 1-V (continued)

Species Year 1976 1977 1976 1979 1900 1901 1982 1966 1904 1965 1986 1967 198a 1909 1990 1991 1992 1993 1994 1995 1996 1997 1998

n. nf n. 3 4 2 n m nd 1 4 5 1 4 3 4 4 3 4 4 4 3 4

PHOLIDIDAN
PHUANGATOPOMA CALIPORNI CA

PISASTER OCHRACHU9
PISASTER BPP./HB9RICIA SPP.

PIOTA BLONGATA
PLATYHH6IINTHES OMID.'
PODODESMUS CEPIO -
POLYCHASTA UN0D.
PORIFERA ENCRUSTING
PORPHYRA PERPORATA
PSUDO6NELATOMA TOROSA
POBUDOSTYLOCHUS BURCHANI

PUGETTIA PRODUCTA

PUGETTIA RICHII

PyCNOGOONIDA U9ID.
PYCNOPODIA SOLIANTHOIDES

ROSTANGA PULCHRA

SALHACINA TRIBRANCHIATA
8EARLB9IA DIRA
SERPULA VERMICULARIB

SERPULIDAR UNID.

SZRPULORB SQvAMJ4osRUS

OMITHORA NALADUN
SPIRODRANCHOS SPW6OSUO

SPIRORSIDA0 UNID.
STERoPLtAX HRATHIANA
STRONGYLOCBNTROTUS PRANCISCANUS

S TRONGYLOCE91TROTUS PURPURATUS
BTTLOCIUS PRANCISCAANUS

STYLOCRUS OPP.

TEALIA CRABSICORNI9

TROULA BRUXNRA
TEGULA FUNEBRAL16
TXGULA PULLIGO

THRRBELLIDAB UNID.
TETRACLITA S9UAM4OA
TIENISTE PYROIDRS

TONICELLA LINBATA

TRANSR349ELLA OPP.

TRICOLIA PULLOIDES

TRIOPKA MACULATA
TUNICATA UNID.
WOILLIAMIA PELTOIDES

2.1 4.2

21.3 9.7 2.8

0.9
- - 1.4

15.7 11.6 15.3

1.9 1.4

- - 1.4
2.8 0.7 4.2

3.5 1.4

11.1 5.6 9.7

0.9 - 1.4

17.6 16.0 414.4

37.0 43.8 38.9

74.1 66.1 93.1
- 0.7 -

0.9

1.9

0.7

0.7

0.7 - - -
3.S 3.7 3.5 6.9 3.7 4.9 2.1 0.7 9.3 6.3

- 0.7 - 0.7 0.9

- 1.9 0.7 - 0.7 - 0.7

0.7 1.1 1.4 5.6 4.2 1.9 3.5 2.1 9.7 9.3 9.3
- - - 0.9 - - - 0.3 -

0.7
3.7 - 4.9 . 3.5 1.4 4.9

- 1.4 0.7 0.7 - 2.1 0.9

- 0.7

2.0 0.7 1.1 - 0.9 -

11.1 6.3 11.1 2.6 2.0 0.9 6.3 3.5 6.5 3.5 0.7 4.9 6.5
2.8 - - - - -- - - . -

- . - 0.7 -
0.7 0.7

- -0.7

2.8 -
-- 14 - . 0.7 - -

0.7 1.4 - 4.2

0.6 0.9 0.7 - -

9.9 -.
- - 0.7 0.7. 0.7

- 1.9 10.4 29.9 36.9 32.6 29.2 20.6 23.1 16.1
8.3 6.3 3.3 5.6 0.9 - 0.7 10.2 11.1 6.9 6.9 4.6 2.6

- 0.7 0.6 - - - - - - - - - -
25.0 16.0 20.0 36.1 13.2 9.3 15.3 19.4 13.0 16.6 9.7 11.1 12.0 4.2

-- - - - - - - - - - 0.7
- -- - - - . - 1.9 -

- - 0.6 - - - - .- -

25.0 13.9 7.2 2.0 2.6 2.6 11.6 23.0 25.9 23.6 26.5 32.6 32.4 19.4
94.4 90.3 92.7 100.0 94.4 77.6 89.6 77.8 69.6 66.0 76.4 72.2 76.7 54.9

- - - - 0.7 - 0.7 - - - - -
0.9 - - 0.9 - - - -
2.8 - 2.1 0.9 5.6 1.4 2.1 5.6

- 0.7 - 0.9 - - -
2.8 0.6 2.9 0.9 0.7 - - 0.7 0.7

- - - - 0.7

- 0.7

3.7 3.5 9.0 6.5 16.0 11.8 10.4 5.6 7.6

0.7 - - -



Vertical Band Transects - Surface Invertebrates Yearly Mean % Frequency of Occurrence (36 Quadrate) - Station NOC 1-V

Species Year 1976 1977 1976 1979 1980 1901 1992 1993 1994 1995 1996 1997 1900 1999 1990 1991 1992 1993 1994 1995 1996 1997 1998

4 Surveyv no no no 5 5 2 no 4. 4

AC.ANTHINA PUNCTULATA
ACANTHINA SPP.
ACHARA MITRA

ACKAHIDAR 19NID.

ALWIOPLANA CALIPORNrICA

AMPHIODIA OCCIDENTALIS

AMPH9IPHOLIB SQUAMATA
AMPOIPORUS IMPARISPINOBUS

,AM)JIISSA VERSCOLOR
AN.BODOR5 NOBILIS

ANTROPLEURA ARTRUI SIA
ANTHOPLEURA SLEGANTISSIMA

AT•TIOPLEURA XAMTHOGRAM4MICA

APHRODITA SPP.

APLYSIA CAl. PORNI CA

ASTRARA GIBBEROSA
SALANUS 9PP.
BASILIOCHITON HEATHII

BASILIOCHITON LOBIUM
BHTASUS HARVORDI
BITT!UM SCHRICTOII

BITTIUM 9PP.
DRYOZOA ENCRUSTING
CALLIOSTOMA LIGATUM
CANCER ANTRNWARI US
CANCER JORDAKI
CANCER PRODUCTUS
CHAMA PELLUCIDA
C"HITJAM&ALUS 9PP.

CIROLANA HARFORDO
CLAVELINA HUNT5MANI
COLLISELLA ASMI .

COLLISRLLA DIGITALIS

COLLISBLLA INSTABILIS

COLLISBLLA LI4ATULA
COLLISBLLA OCtMACRA

COLLISELLA PELTA

COLLISELLA SCABRA
COLLISELLA STRIGATELLA

COLPOMENIA OPP.
CONUS CALIFORNI CUS
CORYNACTIS CALIFORNICA
CORYPHELLA TRILINRATA
CREPIDULA ADUNCA
CRYPTOLITHODES S3 TCHBNSIS
CYANOPLAX DENTIEN8
CYANOPLAX HARTWGEI I
CYANOPLAX FPP.
CYCLWXANWTHROPS NOVEMDENTATUS

DENDRODORIS FULVA
DOODORA ASPERA

DIOPATRA ORMATA
DORIOPSILLA ALBOPUNCTATA
EPIACTIS PROLIFERA

EPILUCINA CALIFORNI CA
SPITORIUM 5PP./OPALIA SPP.

EPITONIOU4 TINCTUM

ERATO SPP.
ERATO VITELLINA
u PENTACTA QUINQUESEMITA

9.3 5.1 7.9 5.6 4.2

1.4 1.9 3.3 2.8 1.4

0.6
- 0.6 0.9

0.9 0.6 - 2.9

0.7 2.3 1.7 1.1 1.4

0.7 - - 0.6 -

63.9 75.9 76.1 74.4 69.4
30.6 20.8 20.9 22.2 20.9

0.7 - - - -

0.5 - 1.4

0.7

0.6 -

0.7 0.5S

- - 1.1 4.2

2.6

0.5
0.5

1.4 1.1 -

9.0 4.2 4.4 3.9 2.8
4.2 7.9 10.6 4.4 13.9

10.4 3.2 3.2 6.7 20.9

75.0 69.5 56.7 74.4 37.5

3.5 15.7 38.3 33.9 15.3
14.7 17.6 39.9 38.9 16.7

41.7 30.0 42.6 59.3 66.7
2.1 9.8 20.0 26.1 20.8

0.7 -
0.5

16.0 17.6 15.0 16.7 23.6
- 0.5 0- 6

4.' 5.6 6.7 10.6 6.9
4.2 9.3 6.1 3.9 4.2

0.5
0.6 1.1 -

1.4 - -

5.6 6.5 7.0 3.3 2.8

0.6 -

0.6

6.3 17.4 20.0 25.0 21.5 12.5 17.4 11.1 7.4 15.3 0.3 22.2 19.4 27.0
-- - 0.7 - - - - - -

5.6 0.7 1.7 6.9 0.7 1.4 0.9 0.7 1.4 2.0 5.0
-- 11.9 36.1 33.3 67.6 50.7 45.6 91.7 77.9

2.1

2.9 8
- 0.7 - 1.9 1.4 - 2.0

2.9 2.9 2.9 2.1 1.4 - 6.3
- 0.7

72.2 69.9 75.0 98.9 93.3 61.9 69.0 04.0 76.9 09.9 90.6 94.4 90.9 09.9
25.0 26.4 29.4 30.6 12.5 22.9 13.9 20.9 13.0 15.3 12.5 2.8 5.6 2.0

0.7 - 0.7 2.1 6.3
- 0.7 - 0.7 -

' 2.8 4.2 0.7 - 2.8

0.7

- - - - - 0.7 . - -- -
- - 0.7 2.6

2.9 6.5 6,9 7.4 2.8 2.6 2.9 2.6

2.6 1.1 5.6 - 1.4 0.7 - - - -
- - - 0.7 - - 0.9 0.7 2.0

. - 2.8
2.8 1.4 -
- . 97.2 91.0 89.2 89.9 91.7 90.3 97.2 72.2 90.6

1.4 - 2.1 0.7 - - - 2.0 -
2.1 0.6 - 0.7 - - - - - - - - -

19.4 12.5 11.7 5.6 10.4 2.6 '13.2 14.6 17.6 16.0 4.2 16.7 2.8 72.2

16.7 16.7 22.2 33.3 23.6 27.6 15.3 19.1 10.2 11.1 4.2 5.6 9.3 25.0
5 .6 0 .7 -- - - 0 .7 - - -

50.3 63.2 63.3 63.9 82.6 61.9 72.2 52.1 66.7 77.8 90.6 66.1 86.1 91.7
19.4 10.4 5.6 11.1 20.9 9.0 16.9 2.1 3.7 2.8 - - 2.9 6.3
16.7 27.6 26.7 13.9 31.3 34.7 42.4 29.5 46.3 39.6 39.9 41.7 55.6 72.2

91.7 94.4 95.0 94.4 97.9 96.5 91.7 73.6 96.1 85.4 72.2 91.7 94.4 94.4
6.3 2.6 - 1.4 - 3.5 0.7 - - -

96.9 .

2.8

-- 2 . 8

25.0 22.9 22.2 2.8 A.3 13.2 6.9 2.1 2.

6.3 7.6 9.3 - 9.7 2.1 2.1 - - 2.8 - 2.6 - 11.1
5.6 8.3 13.9 5.6 20.1 20.0 12.5 10.4 11.1 7.6 13.9 16.7 16.7 38.9

-" . . - 5.65

1.4

0.7
0.6 - 8 .3 -

1.4 "

2.9 2.9 0.6 0 - - - 0.7 - 0.7 1.4

11.1 3.5 3.9 2.9 2.1 3.5 7.6 5.6 9.3 4.2 2.6 2.8 2.8
- 0.7 - - - - - - -

- - 0.7 1.9 - 2.9

1.4 2.9 13.2 - 0.7 - 2.0
-" - - 0.7

0.6
- .0.7



Vertical Band Transects - Surface Invertebrates Yearly Mean % Frequency of Occurrence (36 Quadrate) - Station NDC 1-V (oontinued)

Species Year 1976 1977 1979 1979 1990 1981 1992 1993 1994 1995 1996 1997 1999 1999 1990 1991 1992 1993 1994 1995 1996 1997 1999
a 5 rvv -e n ne 4 6 5 5 2 n A * a 3 1

. . . . no .. . . . ... .... " r . . . . . ..o

FISH EGGS
FVISURELLA VOLCANO
7r73010Usm LUTBOpICTUs3
GASTROPODA 2005
GRAOOULINA I4RGAAITULA
GRAPSZDAR l9NXD.
HALCAMPA DBCMNT850TACULATA
HALIOTIS CRACHP ODI0I
7MEIGRAP7S3 0UDUS
HENI+RAPSUS ORSOBOENS0 S
HUNRICIA LBVIUS CULA
HRPTACAXPU 5 CARINATU9
HEPTACARPU9 PICTUS
HEPTACARPUS EPP.
90RMI 934090DA CRA89ICORN IS
HOMALOPOKA BACU1LUM
HOALOPONA LUR7DUT4/LIRi7LARIA O7UCCDNCTA
HOpKIg INA IOSACBA
IDOTRA OPP.
IDOTSA UROTOMA
IDOTEA KOSN SNSWRII

IOSCROCRI TON RADIANS
1 SCHNOCHITON RROULARI S
ISCHHOCHI TONG XDAR UNID.

KATHARINA TUNICATA
LACUNA SPP.
LAMELLARIA DIRGOENSIS
LAM6LLARI IDAR
LEPIDOZONA COOPORR
LSPIDOZOCA M9RTENSI X
LEPIDOZONA SINUDENTATA
LBPIDOZO7NA OPP.
LEPTASTERIAS HEXACTIS
LSPTOSYNAPTA ALBICANGO
LBUCANDR7 IMATHI
LITSJOTHURIA NUTRTENS
LITTORINA PLANAZKI
LITTORINA SCUTULATA
LOPHOPANOPEU3 LRUCOKANUS
LOTTIA OIGAN2TRA
LOXORTNCH7US CRISPATUS
MO0ATR95EN39U RIMACULATU1S
MIMULUS FOLIATUS
NITRA IDA.
WITRELLA CAR7INATA
WITRELLA aPP.
MODIOLUB CARPENTERI
14ODIOLUS SPP.
MOPALIA CILIATA
MOPALIA LIGROSA
HOPALIA MNSCOSA
MYTI LODAS
MYTILIHNRIA WUTTALLI
MYTILUS CALIFORNIASNU
MYTILUS 8DULIS
NsmtrTu OHID.
NURBIDAB UNID.
oRREIO GRUB07
NOTOACHEA 2NSESSA
NOTOACHEA PALRACHA

12.5 16.7 16.1 20.0 6.9
0.6

0.7

S - - 0.6

4.9 0.5 1.1 0.6 2.8
9.7 6.0 3.9 0.6 2.8

5.6 3.7 2.6 6.1 1.4

0.6 -

9.0 7.9 7.8 8.3 1.4

0.7 0.6
- 0.5 0.6

2.8 0.5 0.6 9.7
- * 1.7 0.6 1.4

1.4

0.7

3.5 1.4 1.7 0.6

0.7 - 0.6 -

1.1

0.7

2.1 1.9 1.7 -1.7 1.4
0.7 - 0.6 - 1.4

0.9 - 0.6

5.6 5.1 7.8 4.4 4.2

0.6

- - -1.4

4.2 3.7 2.2 4.4 2S.0

0.7 0.9 - -

0.5

0.5

2.8 0.5 0.6

9.7 2.3

- - - 1.1 -

2.8 2.9 1.7 2.9 2.9

3.5 3.2 0.6 3.3 -

- 0.5 - -

0.7 - 1.1 5.6

0.7

- - - 2.9 - - - - -.8
47.2 33.3 34.4 0.3 13.2 19.4 39.6 50.7 39.8 SO.0 44.4 41.7 33.3 55.6

0.7

1.4 4.9 2.9 0.7 1.4

1.4 1.7 - 2.1 0.7 0.7 3.7 0.7 2.9 2.9
0.7 1.7 - - 1.4 1.4 - -

- 0.6 - -- - - -- -

11.1 2.1 2.3 2.1 2.0 0.7 1.4 2.0
2.9

- 0.7 - 0.7 - -

2.8 - 1.4 4.9 4.9 1.9 - 1.4 11.1
2.8 0.7 0.6 - 0.7 - - 2.8

-- 0.6 - - - - - - -

0.7

0.7 2.1 2.9 2.9 2.8

4.9 11.8 7.6 13.0 6.3 2.8

2.9

0.7 5.6 - 0.7 - 1.9 2.6 2.8 -
- - 0.7 0.7 - 2.0

-- 0.7

.0.7 0.7

- - - - 0.1-,7"- - .

0.7 0.0 - 1.4 2.1 0.7 1.9 2.1 2.0 2.6 S.6
1.4 2.9 - 11.1 0.3 5.3 6.5 5.6 5.6 5.6 22.2

16.7 16.7 11.1 19.4 22.9 31i 37.5 31.9 35.2 29.2 31.9 32.3 11.1 33.3
- - - - - 2.1 - 0.9 - - 2.9 - -

- - 1.4 1.4 1.9 3.5 5.6 - 2.8

- 0.7 0.9

- 1.4 0.7 - - 2.8 -
0.7 7.6 5.6 5.6 8.3 3.5 16.7 5.6

- - 2.6 1.9 0.7 2.8
- . -. - - - - - 2.0

0.7 0.6

16.7 7.6 4.4 5.6 1.4 2.1 0.9 0.7 -
- - - - - . - 2.1 1.4

S.6 4.9 7.9 11.2 4.9 4.9 2.9 1.4 - 0.7 2.0 2.8
- 2.2 - 0.9 - - -

0.9 0.7 2.9 5.6

-. 1.9 - - -
0.7 -

- 0.7



Vertical Band Transects - Surface Invertebrates Yearly Mean F Frequency of Occurrence (36 Quadrats) - Station ND0 I-V (continued)

species Year
8 Survevs

1976 1977 1979 1979 1990 1981 1982 1993 1904 1905 1996 1997 1988 1909 1990 1991 1992 1993 1994 1995 1996 1997 1999
n t no ns 4 6 .5 5 2 ne 1 4 5 1 4 4 4 4 3 4 2 1 1 1

NOTOACKIA SCUTUM
NOTOPLANA RUPICOLA
NUTTALLINA CAtIFORRICA
OC8N5BRA ATROPURPUREA
OCENEBRA CIRCUNTEXTA
oCENEBRA FOVEOLATA
OC5N9BRA fNTSOFOSSA
OICEEBBRA LURIDA
OCENEBRA SPP.
OucH0OELLA BOREALIS
OPPIOTHRIX SPXCULATA
PACHYGRAPSUS Cf9SS9PBS
PAGURUS 9PP.
PARANEfIRTH9 PREOGINA
PARASTICHOPUS CALIFOm6ICUS
PATIRIA NINIATA
PFLSCYPODA 0960D.
PETROLISTHU0 CINCTIPES
PRASCOLOSOMA AGASSIZII
PHIDIANA PUGNAX
PROLIDIDAE
PHRAGMATOPOMA CALIFORNICA
PHYLLOCHAETOPTRRUS PROLIFICA
PFSASTER GIGASTRUS
PISASTER OCHRACEUS
PISTA ELONGATA
PODODRSSUS CHPIO
POLLXCIPES POLYVI6RUS
POLYCHAETA UNID.
PORIFERA SNCRUSTING
PSEUDOMELATOMA TOROSA
PSEUDOSTYLOCHU9 BURCHAMI
PUGETTIA PRODUCTA
PUGrTTiA RICHIE
PYCNOPODIA I6BLIANTHOfDES
ROSTANGA PULCIRA
SALUMACINA TRIBRANCHIATA
SEARLESIA DKRA
SERPULA VERMICULARIS
SERPULIDAB UNID.
SERPULORBIS SQUANIGBRUS
SPIROBRA9CHUS SPINOSUS
SPIRORBXDAZ UNID.
STENOPLAX 96EAT1IANA
STRON0YLOCENTROTUS FRANCISCANUS
STRONGYLOCENTROTUS PURP9RATUS
STRONGYLOCENTROTUS OPP.
STYILAh ONTEREYENS9S
TEALIA CRASS9ICORNIS
TEGULA BRUNNEA
TEGULA FUNEBRAL!9
TEGULA MONThREYI
TEGULA PULLIGO
TE9WBELLIDAE UN0D.
TETRACLITA SQUANOSA
TONICELLA LINEATA
TRICCOLIA PULLOIDES
TRICOLIA 8PP.
TRIOPIA MACULATA
TUNICATA UNID.
WILLIANIA PELTOIDES

13.2 16.7 15.6 26.1 8.3
- 0.5 - 1.1 -

0.7 0.9 - - 4.2

1.4 - 0.6 - -
22.9 23.6 16.1 19.4 27.8

1.4 2.8 1.7 - -
-- - 1.4

1.4 2.0

0.6 2.2
0.6 -

5.6 3.2 2.2 2.2 6.9

66. 086.1 05.0 96.1 66.7

0.7 - - - -
- - 0.6 - -

12.5 13.0 13.3 17.2 23.6

1.4 1.4 0.6 0.6
0.7 - - 0.6

0.5 0.6 3.3

0.6

2.8 3.2 4.4 1.7
1.4 0.5 0.6 1.1

0.5

0.5
25.7 10.2 15.0 24.4 5.6

3.5 4.2 5.6 3.9 2.0
1.9 1.1 0.6 1.4
1.4 - - -

1.4

2.0 1.4

0.6 1.7

0.7 2.3 6.7 0.6

4.9 6.0 5.6 5.0 2.6

29.2 30.1 42.2 30.6 36.1
79.9 63.0 62.8 65.0 98.6

5.6 -

2.0 1.9 2.2

0.7

1.4 0.5

16.7 14.6 3.9 13.9 47.9 50.0 29.2 34.3 45.1 34.7 90.6 63.9 47.2
- - - - - 1.4 - - - - - . - -

16.7 11.1 16.7 11.1 13.9 3.5 3.5 0.7 0.9 2.8 2.8 5.6 5.6

35.1 45.6 44.4 52.0 52.6 54.9 50.0 45.8 21.3 25.7 12.5 19.4 27.8 25.0

0.3 3.5 0.6 - -
- 0.7 0.7

0.6 2.8 - -
- - -0.7

- - - 1.4 2.1 1.4 - 1.4 1.4 - - 2.9

4.2 10.6 5.6 19.4 26.4 34.7 36.1 32.4 52.8 47.2 75.0 44.4 66.7
65.3 64.4 66.7 93.1 92.4 93.1 89.6 67.0 80.6 72.2 98.9 97.2 44.4

0.6 1.4 2.8 2.6 4.2 1.9 1.4 2.8 2.8
- - -- - 0.7 - - -

0.7 1.4 0.9 - 2.8 -

-- .7 0.7 3.5 0.9 3.5 2.8 13.9

1.1 0.7 0.7 2.6 1.4 1.9 - - - -
'- - - - 0.9 2.1 .1.4 - 8.3

6.3 0.7 3.9 11.1 50.0 52.8 45.0 47.9 38.9 54.2 54.2 52.0 50.0 47.2
- - - - - - - 0.7 - 2.8

- 0.6 - - 0.7 - - - - -

0.7 1.7 - 3.5 6.9 13.9 25.7 14.8 10.4 4.2 16.7 8.3 5.6

- - 0.7 - 0.7 - - -

1.7 2.1 3.5 2.8 - 0.9 1.4 2.8
- - 60.7 - - - - -

1.4 0.7 1.9 1.4
2.8 - - -

2.8 4.2 2.2 - 4.9 6.3 2.8 5.6 4.2 4.2 13.9 19.4 2.8
2.0 - 0.6 0.7 - 1.4 - 2.1 1.4 2.8 - -
2.8

- 0.7 - -

0.7 -

1.4 2.8 11.1 1.4 1.4 0.7 4.6 2.1 1.4 2.0

- - 0.7 1.4 6.3 2.0 6.3 6.9 - - 25.0

13.9 4.2 7.2 5.6 13.2 11.0 8.3 8.3 2.0 2.1 2.8 - 2.6 5.6
- - - 16.7 10.8 16.0 26.9 30.6 38.9 30.6 27.8 36.1

31.9 71.5 65.3 59.3 63.2 37.5 13.9 33.3 27.6
-- - - - - - 2.6

- 1.4 0.7 0.9 2.1 5.6 -

0.7 0.6 2.0 16.0 22.2 23.6 28.7 34.0 34.7 36.1 25.0 33.3
- - - - - - ~1.4 - - - - - - -

0.7

5.6 2.1 2.2 -
25.0 6.3 10.0 2.1 16.0 26.4 36.1 39.8 33.3 36.1 30.6 47.2 33.3
97.2 95.0 95.6 94.4 97.9 94.4 85.4 56.9 70.4 74.3 73.6 75.0 63.9 100.0

-- - - - - 0.7 - - - - - - -

0.7 - 2.8 0.7 -
S - -0.7 0.7 - -
- 0.7 25.7 53.5 59.7 59.3 63.9 54.2 50.0 33.3 38.9

2.1 0.6 0.7 - - - 0.7 - - 2.8 -
- - 2.1 3.5 1.4 - 0.7 -

- --- 0.9 -

2.8 2.1 4.2 5.6 9.0 1.4 2.8 11.1

0.6



Vertical Band Transects - Under Invertebrates Yearly Mean % Frequency of Occurrence (36 Quadrate) - Station 2DC 1-V

Species Year 1976 1977 1979 1979 1990 1991 1962 1983 1984 1995 1986 1907 1909 1999 1990 1991 1992 1993 1994 1995 1996 1997 1998

N Surveys no no no 5 5 2 no a 4

ACANThINA PUNCTULATA
ACANTHODORIS LUTRA
ACI4AEA MITRA
ACKAEIDAZ UNID.
ASOLIDIA PAPILLOSA
ALLOIOPLANA CALIFORNICA
ALPHEUS DENTIPES
AMPHIODIA OCCIDENTALIS
AMPHIPHOLIS SQUAMATA
AMPHIPORUS IMPARISPINOSUS

A4PHISSA VERSICOLOR
ANISODORIS NOBILIS

ANTHOPLEURA ARTEMISIA

ANTHOPLEURA RLEGANTISSINA

ANTHOPLEURA XANTHOGRAMMICA

APHRODITA aPP.

APLYSIA CALIPORNICA
BA.ANUS aPP.
BARLOSIA HALIOTIPHILA
BARLERIA aPP.
RASILIOCHITON HEATHIT
BETAUAS HARPORDI
BITTIUM ESCHRICETII

BITTIUM aPP.

BRYOZOA ENCRUSTING

CALLIOSTONA LIGATUN
CALLI9TOCEITON PAGMULATUS
CANCER ANTENNARIUS
CANCER JORDANI

CANCER PRODUCTUG

CANCER OPP.

CHAIA PELLUCIDA
CHTHAMALU8 app.

CIROLANA RARFORDI
CLAVELINA HUNTSMANI
COLLISELLA ASNI
COLLISELLA DIGITALIS

COLLISELLA INSTABILIS
COLLI8ELLA LIMATULA
COLLISELLA OCHRACRA

COLLISELLA PELTA
COLLISELLA SCABRA
COLLI8ELLA STRIGATBLLA
CORYNACTIS CALIPORNICA
CORYPNELLA TRILINEATA
CREPIDULA ADUNCA
CREPIDULA NUM4ARJA
CREPIDULA aPP. F
CRYPTOLITHODES SITCHENSIS
CYANOPLAX DENTIENS
CYANOPLAX HARTWEGII
CYCLOEANT3ROPS NOVE96ENTATUS
DIAULULA SANDIEGENSIS
DIODORA ASPERA
DIOPATRA ORNATA
DORIOPSILLA ALBOPUNCTATA
EPIACTIS PROLIPERA
EPITONIUM SPP./OPALIA aPP.
EPITONIUM TINCTUM
EUPENTACTA QUINCUESENITA

2.1 1.4 1.7 0.6 4.2

2.1 2.3 1.1 1.1 2.8

0.7 0.6

4.9 9.3 6.7 10.6 6.9

20.9 35.6 31.7 16.7 18.1

9.3 6.0 6.1 2.8 1.4

- - - 0.6 -

30.6 29.7 18.9 22.2 31.9

4.9 1.9 1.1 - -

0.7 - -

2.1

2.1 0.6 1.1

8.3 6.5 3.3 6.1 4.2
3.5 1.9 2.9 1.7 -
6.3 2.3 1.1 3.3 1.4

0.9

40.3 43.5 31.1 39.4 26.4
3.5 1.4 1.1 - -
1.4 3.2 3.9 4.4 5.6

1.9

49.3 45.8 38.3 35.0 13.9

5.6 13.9 21.7 17.2 4.2
3.5 1.4 0.6 1.7 2.9

- 0.5 0.6 - 1.4
0.7 0.S 2.2

0.5 0.6
- 0.6

12.5 6.9 10.6 9.4 2.9
- - - 0.6 -

0.7 - 0.6 - -
2.9 6.0 3.3 6.7 1.4

3.5 - 1.7 0.6 -

2.1 2.8 1.1 1.1

- - - 0.6
2.9 2.3 - -

- 0.5 0.6 1.1

0.7 0.9 0.6

11.9 8.9 7.8 3.9

0.5 1.1
- - 1.1-

5.6 16.7 13.3 11.1 4.9 2.9 4.9 6.9 0.9 2.1 4.2 5.6 13.9
- - - - - - 0.7 - - - - -

0.6 0.7 1.4 0.7 -
- - 0.7 3.5 0.9 4.9 0.3 25.0

0.7

0.7
- 4.2 3.9 2.9 4.2 0.7 - 2.1 1.9 4.2 1.4 2.9 2.9 11.1

38.9 21.5 25.0 22.2 2.1 2.9 2.8 - 0.9 - 2.8 -' 8.3
- - - - - - - 0.7 - - - -

2.8 2.9 1.4 0.7 4.2 3.7 3.0 5.6 5.6 19.4
- - 0.7 - 0.7 -

- -- - - - 0.7 - .

19.4 20.9 15.0 19.4 39.9 14.6 20.8 24.3 17.6 16.7 19.1 22.2 47.2 19.4
- 0.7 1.7 - - 0.7 1.4 2.9 2.9 2.1 2.9 8 2.9 -

- 0.7 1.4

0.7 - -
- -- - 0.9 - -
0.7 1.4 - - 1.4 -

0.6 0.7 1.4
- - 0.7

- - - 2.8 - - 2.8 -
10.4 10.4 12.5 10.2 13.9 4.2 - 13.9 16.7

0.7 0.6 0.7 0.7 - - - -
1.4

5.6 2.1 1.7 0.7 0.7 17.4 0.9 0.7 9.3

0.7 - 1.9 0.7 1.4
- 0.7 - - - 2.9
- - 2.1 1.9 2.1 - -

9.0 6.9 9.3 0.9 3.5 6.9 2.9 -

41.7 32.6 41.1 27.9 31.9 39.9 30.6 27.9 40.7 46.5 30.6 41.7 02.9
- - 0.6

11.1 3.5 2.9 6.3 2.1 4.2 2.8 5.6 0.7 4.2

47.2 47.9 42.2 50.0 57.6 44.4 40.3 23.6 29.6 29.9 36.1 33.3 33.3 63.9
5.6 6.3 5.0 11.1 10.4 6.9 9.0 10.4 0.9 1.4 5.6

2.8 3.5 1.7 6.3 6.3 2.1 3.5 4.6 5.6 1.4 - 11.1 11.1
1.4 1.1 - 2.9 0.7 0.7 1.9 - - 5.6

0.7 -

27.9 9.0 13.3 2.1 3.5

0.7

2.9 3.5 4.4 5.6 5.6 0.7 - - - 1.4 - .-
0.7 1.7 5.6 4.9 4.9 0.7 1.4 2.9 - 2.9 2.9 2.9

2.9 0.7 1.1 5.6 2.8 0.7 - - -

2.1 - 0.7 2.8
- 0.7 - -

2.8 2.1 3.3 - 2.1 2.1 4.2 - 0.7 2.8
- -- - . - - 0.9 - - -

2.1 1.4 4.2 0.7
- - - - 1.4



Vertical Band Transects - Under Invertebrates Yearly Mean % Frequency of Occurrence (36 Quadrate) - Station NDC 1-V (continued)

species year 1976 1977 1978 1979 1990 1991 1982 1993 1994 1995 1986 1997 1989 1999 1990 1991 1992 1993 1994 1995 1999 1997 1998

n9 ne n. 4 6 5 0 2 ne 1 4 5 1 4 4 4 4 3 4 2 1 1 1
0 Sur

EURYSTONELLA BILABIATA
FISSURELLA VOLCANO
GAA5 CALIPORJICA

GLANS BURQUADRATA

ORANULINA MAROARITULA

GRAP9IDAZ UNID.
RALCAMPA DBCEMYE6TACULATA

HALCOTIS CRACRERODII

RALIOTI8 RUTnSCENS
HALOBY•XA BRRVIT9TO8A
HAPLOGABTER CAVICAUDA
RAPLOGLOIA ANDURSONII

HBNIGRAPSUS NUDUB

HRMIGRAPSUS OREGONENBIB

HENRICIA LUVIUSCULA
HEPTACARPUS PICTUS
HBPTACARPUS OPP.
HERNISSEHDA CRASS ICORNI8

HINNITUS G0IGANTEUS
HIPPONIX CRANIOIDBS
HOMALOPO4A BACULUN

HOMALOPONA LURIDUM/LIRULARIA SUCCINCTA

HOMALOPO4A SPP.
EOPKrDSIA ROSACEA

5DOTrA aPP.
lDOTBA UROTOIA
IRUS LA3ULLIPER

iSCmIOCHITON JAZDIAIB
ISCHNOCHITON RIOULARIS

ISCH0OCHITONOIDAN UNID.

KELLIA LAPEROUSII

LACUNA SPP.
LANELLARIA DINGOENSIS

LANBLLARIIDAN
L9PIDOPLNURUO RUGATUS
LNPIDOZONA COOPERI

LEPIDOZONA MERTENSII
LNPIDOZOIOA RRTRIPOROSA
LEPIDOZONA SINUDENTATA

LEPIDOZOOA aPP.

LEPTASTBRIAS HEXACTIS
LNPTOSYNAPTA ALBICANS

LIUCANDRA HEATh!
LIRULARIA BUCCINCTA
LISSOTHURIA NUTRIENS
LITTORINA PLANAXIS

LITTORINA SCUTULATA
LOPHOPAROPEUS LRUCOKANUS

LUMBRIflRII aPP.
MAJIDAN
MRGATEHENUO BSIKACULATUS

MICRURA VORRILLI
MIMULUS FOLIATUS
MITRA 5DA1
MITRBLLA CARINATA
HITRELLA aPP.

MODIOLUS CARPENTERI
MODIOLUS OPP.

MOPAL5A ACUTA
MOPALIA CILIATA

2.8 1.7 1.7

0.7 0.5

0.5
12.5 15.3 9.4 9.4 9.7

- 0.5 0.6 - 4.2
1.4 0.5 - - -
3.9 0.9 2.8 1.1 1.4

- 0.6 -

54.9 43.5 45.0 46.7 41.7

0.5 -
7.6 5.1 1.1 3.3 4.2
9.0 10.6 6.7 13.9

9.9.

0.5 0.6
- . . 1.12

20.1 24.5 23.9 31.7 12.5

16.0 12.5 13.3 12.9 5.6

6.3 3.7 3.3 2.2

6.9 7.9 7.2 1.7
9.0 4.2 3.3 4.4 4.2

3.5 2.9 1.7 1.7 1.4
13.9 15.7 6.1 6.1 6.9
5.6 3.2 0.6 2.9
1.4

4.2 1.7

12.5 15.7 12.9 12.2 1.4

0.7 1.9 6.1 9.3 2.9
0.6 -

2.3 -
1.1 - -

0.6

0.6 1.1

25.0 27.8 18.9 16.1 9.3

0.6 0.9

0.9 0.6 -

6.3 3.2 1.7

6.3 0.5 - . -

- 0.5 - -

0.7 1.4 - 0.6 -

- - - - - 0.7 - - - . - - -
11.1 6.9 6.1 5.6 3.5 6.3 5.6 11.8 8.3 10.4 0.3 8.3 16.7 27.8

S- - - 0.7 - - - - .

5.6 0.7 0.6 - 0.7 1.4 0.9 0.7 2.0 -

6.9 9.7 4.6 6.9 11.1

6.3 7.2 2.6 4.2 0.7 0.7 0.7 4.2

0.6 - 1.4 0.7 -

22.2 45.8 41.1 27.8 27.1 13.2 7.6 4.9 1.9 2.8

0.7 1.1 - - 0.7 1.4 - - -

0.7 - - - -
19.4 - 2.2 - 1.4 0.7 2.8 1.4

.- - - 2.0

36.1 28.5 24.4 19.4 22.9 24.3 25.0 29.5 0.3 13.9 25.0 2.9 11.1

8.3 4.2 4.4 2.8 3.5 1.4 2.8 0.7 0.9 0.7,
-- - - - - 6.5 2.9

- 0.6 - .

.0.7

1.1 - 0.7 0.7 0.7

2.8 3.5 0.9 1.4 1.4 2.8

0.7 - - - -
5.6 2.1 6.5 2.9 1.4 5.6

- - - .. - 0.7 - -
2.8

8.3 5.6 5.6 5.6 4.2 5.6 6.3 0.7 1.9 0.7 5.6 5.6 2.9

2.8 0.7 2.2 2.9 2.1 0.7 4.6 2.1 1.4 -

0.7 2.8

2.9 0.7 1.7 0.7 2.1

0.7 2.8 1.4 5.6 8.3
0.6 0.7 0.7 - - -

4.2 2.6 5.6 8.3 3.5 3.5 2.9 1.9 4.9 2.8

11.1 13.0 9.9 30.6 9.7 4.2 7.6 0.7 4.6 3.5 1.4 11.1 2.9
- - . - - - 0.7 - - - - -

0.7 0.7
0.7 -

"- 0.7 2.9

- -- - 0.7

4.9 3.5 6.3 1.4 1.4 2.8 2.9
- 1.4 11.1

0.7 0.9 0.7 - 2.8

- - .. - 1.4 -

0.7



Vertical Band Transe•cts - Under Invertebrates Yearly Mean I Frequency of Occurrence (36 Quadrate) - Station NDC 1-V (continued)

species Year
Surveys

1976 1977 1976 1979 1960 1981 1962 1963 1904 1985 1986 1987 1966 1989 1990 1991 1992 1993 1994 1995 1996 1997 1990
no no no 4 6 5 5 2 n- 1 4 s 1 4 4 4 4 ' 4 2 1 1 1

I6IPALIA LIONOSA
HOPAI.IA LOIWE

HOPALIA NUSCOSA
HOPALIA 9PP.

MYTI LUS CALIFOR39IANM
MYTILUS SDULIS
NESERTEA DMID.
NEPHTYIDAR
NERSIDAS D0ID.
NERPI8 GRUBEI

NORRIS IA NORRISI
NOTOACHUA SCUT•M
NOTOPLAMA RUPICOLA
NUTTAILINA CAL FORNICA
OCENMBRA ATROPURPUREA
OCIMEBRA CIRCUNTEXTA
OCZNMBRA FOVOLATA
OCENEBRA INTERFOOSA

OC5iNEBRA LURIDA
OCTOPUS OPP.
OPALIA MONTRRHYRNS1S
OPHIOPLOCVS SaKMMA1I
OPHIOPThRIS PAPILLOSA
OPHIOTHY9IX SPICULATA
OPHIUROIDEA UNID.
PACHYCOHE LES UDI0
PACHYGRAPSUS CRJ561 P5S
PAGURU8 OPP.
PARACERCEIS ORDATA
PAPAMNZRTHS8 PSRBGRZMA
PAPRNTHIAS TAYLORI
PATIRIJ0 HXNIATA
PETROLIeTHSS CINCTIPBS
PHABSCOLOSOA 15AGASIZZ I
PHIDIANA PUaXAX
PHOLIDIDAS
PHRAG4ATOPOMA CALI FORNICA
PHYLLOCHAMTOPTHRUS PROLIFICA
PISASRTR OCHRACSUS

PISTA BLONGATA
PLATY BL01T3816 DM1D.
PODOVESM1r4 CEPIO
POLLICIP38 POLYMBRU8
POLYCHAKPTA UNID.
POLYHOIDAN
PORF5RA HNCRUSIT3I2M
PROTOTHACA STAN4M A
P5HUDOSTYLOCHUS URCHMANI
PUGrTTIA PRODUCTA
PUGSTTIA RICHI I
PYCHOPODIA imLLrTHOIDE8
ROSTANQJA PDLCHRA
SHARLESIA DI0A
SBRPULA VERMICULARIB
SERPULIDMA UNID.
SERPUL.ORB S SQUA19GBRUS
8IPUNCULA UNID.
8 NIABROMAT Ial UNID.
8 PIROBRANCHU13 8PINOSU8

SPIRORSID1AR U0ID.

14.6 7.4 6.1 5.0 2.9
0.7 - - - -
9.3 2.3 1.7 6.7 1.4

- 0.9 0.0 0.6 -

0.5

2.1 2.8 3.3 0.6 1.4
36.8 30.9 45.6 48.9 30.6

- - - - 1.4

- 3.7 2.2 0.6 -

36.1 17.1 15.6 16.9 19.4

1.4 3.2 1.1 - 1.4
- O.S - 1.7

1.4 1.4 1.7

0.7 - .

0.6

3.5 1.9 0.6 0.6 1.4

1.4 0.9 0.6
2.1 4.2 2.2 1.1 5.6

64.6 77.3 83.3 92.2 72.2
1.4

0.7

7.6 6.9 7.2 6.1 12.5
61.0 63.4 60.0 59.4 45.8

4.2 4.6 7.2 6.1 5.6

0.7 - - -

0.5

0.9 0.6 1.1

0.5 0.6 -

1.4 1.9 1.1 1.1

12.5 16.2 10.6 20.0 1.4
3.5 2.6 2.2 1.7 1.4

1.4 1.4 1.7 1.7 1.4
0.7 - 1.1 0.6

0.7 3.7 1.1 - 1.4

2.6 8 0.6

2.1 0.5

5.6 2.2 3.5 1.4

5.6 9.0 7.2 6.3 4.9 0.7 1.4 2.1 1.4 5.6 2.6
- - - - - 0.7 - 1.4 0.7 .

2.0 0.7 1.7 - 0.7 3.5 1.4 0.7 1.4 -
- - -2.8

- 0.7 1.4
- 0.7 - *

1.4 0.7 2.5 1.4 2.8 2.1 2.6 11.1 2.6
- 0.7 - 1.9 0.7 .

- 0.7 - - - - -

11.1 7.6 1.1 - 4.9 13.2 13.9 6.9 10.2 4.9 9.7 25.0 19.4 13.9
30.6 27.6 21.1 8.3 16.1 13.2 14.6 23.6 19.4 14.6 25.0 5.6 2.8 5.6

- 1.4 -

22.2 35.4 28.9 36.1 34.0 27.8 16.1 21.5 9.3 5.6 12.5 11.1 16.7 13.9

2.6 2.1 0.6 2.6 0.7 - - - - - - - -
2.6 1.4 - - - 1.4 0.7 - -

- 0.7 1.1 - - -
- 1.4 - 0.7 0.7 0.9 1.4 2.8 - -

1.4

- -- -0.7

2.0 2.1 1.1 - 0.7 3.5 4.9 6.9 2.8 6.3 6.9 6.3 - 6.3
- - - - 0.7 1.4 1.9 2.1 - - 2.6

16.7 29.2 32.2 36.1 36.9 52.1 44.5 35.4 25.0 31.9 48.6 50.0 41.7 61.1
60.8 78.5 80.6 77.6 97.2 67.5 85.4 78.5 79.6 77.1 76.4 80.6 75.0 36.1

110.7

- 2.8 1.1 - 0.7 2.8 2.1 4.9 3.7 2.1 2.6 - 6.3 2.0

38.9 63.2 64.4 44.4 61.6 49.3 36.1 32.6 21.5 25.0 26.4 38.9 13.9 13.9

2.8 6.3 2.2 - 6.3 4.9 2.1 6.9 6.5 4.9 4.2 - 5.6 13.9
2.0 - - - 0.7 . - - -

- - - 1.4 0.9 - -

2.0 - 7.6 17.4 12.5 22.2 12.0 24.3 15.3 13.9 41.7 52.6
0.9 5.6

0.7 4.2 1.4 4.9 6.3 4.6 3.5 5.A 2.6

2.6

0.7 0.7 -

2.1 11.9 0.9 2.1 4.2 -

-. 0.7 0.9 - 2.6
0.7 - 0.7 - 2.8

2.6 5.6 3.3 - 0.7 - 1.4 0.7 - . -
5.6 2.6 3.3 - 0.7 2.6 4.2 3.5 3.7 0.7 2.6 11.1

- 0.7 - 0.7 0.9 2.1 - -
0, . - 57 ---

1.4 - 0.7 0.7 3.5 2.0

- 2.1 1.4 3.5 5.6 9.7 6.9 - 13.9
- 0.6 2.6 1.4 2.1 0.7 1.4 2.6

- . 0.7 0.7 - -
1.4 -- -

- 4.2 3.5 6.3 9.3 11.1 15.3 5.6 30.6 22.2
48.6 72.2 73.6 70.4 73.6 66.7 44.4 52.8 61.1



vertical Band transects - Under Invertebratea Yearly Mean % Frequency of occurrenOe (36 guadrate) - Otation NDC 1-V (continued)

Species Year
Surve9.

1976 1977 1979 1979 1960 1981 1992 1983 1994 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
n- n m 4 6 S S 3 na 1 A 5 1 4 4 4 4 3 4 2 1 1 1

BTENOPLAIX HATlAKA
OTRONOGYLOCENTROTUS FRANCI6CANU5
STRONGYLOCENTROTUS PURPURATU8
STRONGYLOCENTROTUS SPp.
STYHLA MONTEREYENSIS

5rYLOCRUS R8t•CIOCANUS
S TYLOCKUS SPP.

TEALIA CRAS9ICORNIS
TEGULA BRUNN3A
TUGULA FUNEfBRALI
THOULA MONTEREYI
IHOULA PULLIGO
TBPRJBLLIDAB UXID.
TUTRACLITA 8QUAMOSA
THEMISTE PYROIDES
TONICBLLA LfINATA
TRICOLIA PULLOIDEB
TRICOLIA aPP.
TRIOPHA KACULATA
TUNICATA UMID.
WILLIA1I1A PRLTOIDEB

18.8 13.9 11.7 11.7 13.9
- 0.9 1.1 -

11.1 14.9 26.7 24.4 11.1

0.6

36.1 33.3 34.4 30.6 33.3
56.9 70.9 63.9 76.1 72.2

- 0.5 -
- 1.4 0.6 0.6 1.4

0.7 - - - -

1.4

3.S 2.3 1.1 0.6

7 .9 1.1

0.7 - - - 4.2

5.6 6.9 6.1 11.1 8.9 6.3 4.2 3.5 7.4 5.6 1.4 2.0 11.1
- - - - - - 0.9 1.4 1.4

11.1 11.1 16.7 27.8 31.6 40.3 30.2 40.3 35.2 45.8 47.2 47.2 30.6 33.3
2- - - - - .1 - - - - - 2.8

0.9 -

0.9 2.8
- - - - - ~~0.7 - - - - - - -

33.3 22.2 12.6 - 9.7 15.3 28.5 50.0 36.1 34.7 41.7 44.4 50.0 30.6
97.2 90.3 8S.0 94.4 99.3 85.4 74.3 55.6 50.9 55.6 81.1 47.2 41.7 83.3

1.4 0.7 1.4 2.1 2.8 0.7 1.4 -

4.9 6.9 11.9 14.8 11.8 12.5 25*.0
- - - - - - - 2.8

2.8 0.6 - 0.7
- 2.1 0.7

- - 0.9 1.4

1.4 1.4 1.4 3.7 2.8 1.4 2.8 16.7 5.6



Vertical Band Transects - Surface Invertebrates Yearly Mean % Frequency of Occurrence (36 Quadrate) - Station SDC 2-V

species Year 1976 1977 1978 1979 1900 1991 1982 1983 1984 1985 1996 1987 1999 1P89 1990 1991 1992 1993 1994 1995 1996 1997 1999
# survey no no no 4 6 5 5 2 no 1 4 5 1 4 4 4 4 4 4 2 1 1 1

ACAMTHINA PUNCTULATA
ACAMTNIHA SPP.
ACM.BA NITRA
ACI4AEIDAZ UN0D.
ABoLIDIA PAPILLOSA
A1PKIODDA OCCIDENTALIS
AMPHIPHOLIS SQUAHATA
AMPH9IPORUJ IMPARISPINOSUS
AMPHISSA VERSICOLOR
ANTHOPLEuRA ARTEHISIA
ANTHOPL39rRA BLEGANTISSIAM
ANTHOPLRURA XANTHOGRAKI4CA
APLYSIA CALIFORMICA
ARENICOLA CRISTATA
ASTRARA OI8BSROSA
BALAJOPHYLLIA EHLGANS
DALANUS SPP.
BARLERIA OPP.
DITTIt9M 8SCR.ICHTII
DITTII3M 8PP.
BRYOZOA ENCRUtSTING
CACTOSOMA ARENARSIA
CADLI3NA FLAVONACULATA
CALLIOSTOMA LIGATUM
CALLIOSTOMA SPP.
CALL IOSTONA 8UPRAGRANOBUM
CANCER ANTElNAR9IUS
CANCER JORDANI
CANCER PRODUCTUS
CANCER 5PP.
CHTIANALUS SPP.
CIROLANA HARFORDI
CLAVELINA HUNTaSAHI
COLLISELLA ASMI
COLLISELLA DIGITALIS
COLLISELLA INSTABILIS
COLLISELLA LIMATULA
COLLISELLA OCHRACRA
COLLISELLA PELTA
COLLISELLA SCARRA
COLLISELLA STRIGATELLA
CONUS CALIFORNICUS
CORTYACTOKS CALIFORNICA
CREPIDULA ADUNCA
CREPIDULA NUMMAR IA
CYANOPLAX DENTIENS
CYANOPLAX HARTWEGII
CYANOPLAX OPP.
DENDRODORIS TULVA
DENDRONOTUS SPP.
DENDROPOKA LITURLLA
DIAULULA SANDI EGISIS
IrODORA ASPERA

DIOPATRA ORNATA
DISCODORIS HEATHI
DORIOPSILLA ALBOPUNCTATA
EPIACTIS PROLIFPRA
EPILUC334A CALIPORNICA
EPITONIUIM TINCTUM
ERATO SPP.

2.8 8.3 7.9 6.1 4.2

4.2 6.0 4.4 5.0

0.5 -

0.6

2.1 1.1 1.1

2.1 0.9 0.6 0.6
0.5

35.4 57.9 51.7 50.3 27.8
11.1 6.0 7.2 1.7 -

- 0.5 0.6 2.9

0.7 0.5 - -

0.7

0.5
0.6 0.6

0.7 0.9
- 1.7

- 1.4

0.6

4.2 2.8 6.1 3.3
1.4 11.1 13.9 15.6 11.1

- 1.9 1.1 3.9 2.0

0.7 1.4 - -
72.2 64.4 57.8 66.1 22.2

6.9 15.7 33.3 32.2 9.7
9.0 6.0 17.2 17.8 8.3

36.9 27.9 39.4 62.8 37.5
3.5 6.5 7.2 12.2 15.3

0.7 0.5 - 1.1 1.4
- - 0.6

13.2 12.0 10.0 16.3 5.6
- 0.6

6.9 3.7 1.7 5.0 1.4

0.7 4.2 5.0 7.9 2.9

0.7 - 0.6
0.5 - 1.4

1.4 0.6

1.4 . - 0.6

6.9 9.7 7.9 1.1
- - - 0.6

0.5

11.1 11.9 15.6 16.7 13.9 9.3 5.6 2.1 6.3 5.6 4.2 2.8 13.9
- - - - - - - 0.7 - - - --

11.1 1.4 3.5 9.0 9.7 4.2 5.6 2.1 5.6 5.6 - 8.3
- - 16.7 27.8 45.1 66.0 45.1 36.1 61.1 25.0 56.3

0.6 - 0.7 0.7 1.4 -

0.7 1.1 0.7 - 3.5 - 2.0
- -- -1.4 1.4 -2.8

0.7 0.7 2 . 1.4 1.4

27.9 20.8 26.1 44.4 58.2 33.3 42.4 41.0 32.6 40.3 90.0 30.6 41.7 52.8
5.6 1.4 0.6 - 0.7 0.7 - - 0.7 2.1 2.8 2.9 2.9 2.8

- - 1.4 0.7 - 1.4 - 2.9 6.3
0.7

2.8 2.1 - - 1.4

0.7 - - 0.7 -
2.1 1.4

- 2.1 0.7
2.1 11.1 9.7 9.0 2.8

- -- - - - - - - - 2.8 -

1.1 2.1 0.7 -
- - 4.2

- . .0.7 -
0.7 1.4 -

0.7 - - 1.4 - -
- 0.7 - 0.7 -

- 91.0 83.3 96.8 92.4 01.9 91.9 86.9 94.4 88.9
2.6 1.4 - - 0.7 - . - -

25.0 8.3 8.9 16.7 13.9 16.7 20.8 7.6 13.2 20.1 23.6 19.4 16.7 55.6

13.9 5.6 6.1 8.3 10.4 4.9 6.3 3.5 1.4 2.1 - 5.6 2.0 5.6

2.8 1.4 - - - 0.7 0.7 - - - - -
69.4 84.7 67.8 86.1 82.6 77.1 83.3 69.4 94.0 90.6 72.2 77.8 100.0 94.4

16.7 13.9 12.2 16.7 38.9 25.7 20.1 9.0 6.3 1.4 - 5.6 -
19.4 22.2 15.6 25.0 18.1 20.1 39.6 40.3 33.3 27.1 16.7 50.0 50.0 61.1

91.7 86.1 79.4 77.8 86.9 91.0 82.6 75.7 71.5 72.9 65.3 94.4 96.1 94.4
5.6 6.9 3.3 8.3 2.8 2.1 0.7 - - - - - -

- - 0.6 - - - -

16.7 14.6 10.0 2.0 6.3 7.6 2.8 2.1 2.8

- - - - - 0.7 - - .
2.9 1.4 1.1 4.2 - 0.7 0.7 - 0.7 - 2.8
5.6 2.8 6.1 2.8 6.9 6.3 2.1 2.1 6.9 4.9 5.6 - 8.3 16.7

- - - 0.7 - - -
- - 0.7 -

1.4 - -
- 0.7 -

0.7 1.4 0.7 0.7 .
-- 0.7 -2.8

- 0.7

5.6 0.7 0.7 - 1.4
5.6 0.7 0.6 1.4 1.4 0.7 0.7 2.1 1.4

1.4 2.8
0.7 -



Vertical Band Transects - Surface Invertebrates Yearly Mean % Frequency of occurrence (36 QuadratS) - Station SDC 2-V (continued)

species Year
8urveVa

1976 1977 1979 1979 1990 1991 1992 1923 1994 1995 1986 1997 1909 1909 1990 1991 1992 1993 1994 1095 1996 1997 1999
n. nf n. 4 5 5 5 2 n. 1 4 5 1 4 4 4 4 4 4 2 1 1 1

TURYLEPTA CALI PORN ICA
FISSURELLA VOLCANO
GLANS SUBQUADRATA
ORAMULIO6A MARGAARITULA
GRAPOIDAH UNID.
HALCAMPA DICENMTENTACULATA
HALICLONA 0PP.
KALIOTIS CRACHERODII
HALOSYDNA SRSVISSTOSA
)HMIGRAPSUS NUDU9
HHMIGRAPSUS 0REGON9NSI9
RSONRICIA LXVIUgJCULA
HEPTACARPUS PICTUS
HSRMISSENDA CRASSICORNIS
HINNITS GIGHISANTEUS
HOMALOPONA BACULUN
HONALOPOMA LURIDUM/LIRULARIA SUCCINCTA
HOPKINSIA ROSACHA
IDOTRA UROTOMA
IS6C16OCHITON RADIANS
ISCHNOCNITO14 RHOULARIS
ISCHNOCHITONOIDAN 06ID.
LACUNA OPP.
LEPIDOZONA COOPBRI
LEPIDOZONA 9ERTRNS1
LHPIDOZONA S INUDNETATA
LIPIDOZONA OPP.
LSPTASTVRIAB HEXACTIS
LISSOTHUORXA NUTRIENS
LITTORINA PLANAXIS
LITTORINA SCUTULATA
LOPHOPANOPSUS LBUCOMANUS
LOTTIA GIGANTHA
MA.TIDAB
MIMULUS FOLIATUS
NITRA IDAR
MITRELLA CARIXNATA
NITRELLA 8PP.
MOPALIA LIGNOSA
MOPALIA MUSCOSA
NTTILIDAH

YTTILUS CALIFORMIANUS
NYTILUS IDULIS
NERSIZDAR UN0D.
NORRIS GR09B1
NOTOACNRA INSESSA
NOTOACKISA SCUTUM
NOTOPLANA RUPICOLA
NUCULLA BMARG INATA
NUTTALLINA CALIFORNIICA
OCRNSBRA ATROPURPUREA
OC800EBRA CIRCUNTEXTA
OCOOENEBRA POVEOLATA
OCENSBRA INTSRPOSSA
OCREOTERA LURIDA
OCTOPUS OPP.
OPHIOPLOCUS ESMARKI
OPHIOTHRIX OPICULATA
OPHIUROIDRA U9NID.
PACHYGRAPSUS CRASSIPHS

9.0 15.7 12.9 10.9

0.5

* - - 1.1

0.7

0.7 2.3 4.4 4.4 2.8
0.7 0.9
2.1 0.9 2.9 3.9 -
5.6 6.3 3.9 10.6 -

0.7 - 0.6 -

1.4 0.6
4.9 1.9 2.2 1.1 8.3
- 0.5

1.4 0.5
0-7 0.5 1.1
0.7 - -

2.9 0.5 1.1 1.1 1.4
0.7 1.4 - - -

- 0.9 -

9.0 6.5 5.6 3.9
0.5 0.6 0.6

- 0.6 -

1.4 0.9 1.1 3.9 9.7

- 0.5 0.6
0.7 - -

5.6 1.9

- 0.5 1.1 -

1.4 1.9 1.1 3.9 2.0

0.6

0.7

0.5 1.1

8.3 11.1 12.2 11.7 4.2

- -1.4

2.1 0.0 1.7 1.4
* 0.9 -

9.3 13.0 13.9 10.6 5.6
0.7 3.2 1.7 3.3 -

0.5
0.7 0.5 -

0.7

2.1 0.5 2.0 1.7

11.1 6.3 5.0 11.1 7.6 13.2 17.4 13.9 29.5 33.3 23.6 5.6 9.3 19.4
- - 0.6 - - 0.7 - - - - - -

0.7 2.0 2.1 1.4 1.4

0.7 1.4 - 0.7

- -- - - 0.7 -
2.9 7.2 2.1 2.1 6.9 3.5 2.1 2.

- .1 - . 0.7 0.7 - - - - - -

5.6 2.1 5.0 5.6 6.9 6.3 4.9 1.4 2.8 5.6
- - 0.6 - 1.4 2.8 - 2.1 - -

- 0.7 0.7 -

- 2.2 1.4 2.1 4.9 2.1

1.4 1.7 - 0.7 1.4 -
- . . - 1.4 0.7 -

- - 1.1 - - - - - - - - -

0.7 1.4 -
- 0.7 -

- 1.4 1.4 4.9 2.6 2.1 1.4 -
- - 6.9 9.3 16.7 19.4 4.9 9.3 0.3 2.6 2.6

0.7 2.1 - 3.5 0.7 2.9 0.7 1.4 5.6 2.9 -

- 1.4 0.7 - - -

S - 0.7
0.7 2.9 - 0.7 -

2.0 - - . 2.1 0.7 0.7 2.0
- - 2.6 - 0.7 - - - 2.8

19.4 11.1 5.6 2.9 4.2 11.6 11.8 12.5 26.4 33.3 26.4 11.1 22.2 16.7
S- - - - . 0.7 0.7 - - - - - -

- - - - 0.7 -
0.7 - 0.7 -

-- - - 2.1 0.7 -
0.7 3.5 9.0 10.4 9.0 3.5 1.4
- - - 5.6 2.1 1.4 -

0.7 0.7 - - - - -

2.9 0.7 1.1 1.4 0.7 2.1 2.8 0.7 2.1 1.4
- - - 1.4 - -

0.7 0.6

-- - -0.7 -

1.4 0.7 0.7 - 1.4
S- - - - 2.8 2.8

- .- . 0.7 1.4 - - - -
25.0 21.5 3.9 2.8 11.0 33.3 52.1 38.2 39.2 37.5 22.2 75.0 72.2 61.1

- 2.0 - - - - 0.7 - - - - -
- - 0.7

4.9 1.1 0.7 -

30.9 25.0 30.6 44.4 50.0 59.0 47.2 27.8 19.4 11.8 9.7 5.6 5.6
0.7 0.6 - 2.1 . - - - . -

8 0.7 - 1.4 0.7

0.7 0.7

0.7 1.4 0.7 1.4 - -
- 0.6 0.7 1.4 * 2.1 3.5 4.9 3.5 2.8 2.8 2.8 8.3

- - 0.7 - - 0.7 - 2.9 2.8 -

5.6 0.7 5.0 5.6 9.7 19.4 40.5 20.5 30.6 19.0 19.4 39.9 44.4 50.0



Vertical Band Transects Surface Invertebrates Yearly Mean I Frequency of Occurrence (36 Quadrate) - Station SDC 2-V (continued)

species Year 1976 1977 1979 1979 1900 1981 1962 1903 1984 1995 1906 1907 1968 1989 1990 1991 1992 1993 1994 1995 1996 1997 1999
no no no 4 6 5 5 2 as 1 4 5 1 4 4 4 0 4 4 2 1 1 1

PAGURUS OPP.
PATIRIA MIIIATA
PILBCYPODA UNID.
PETROLISTHZ9 CINCTIPHS
P9hASCOLOSOmA AGASSIZI!
PHIDIAXA PUMNAX
P9OLIDIDAE
PHRAGMATOPOHA CALIPORNICA
PHYLLOCHAETOPTERUS PROLIFZCA
PISASTER GIGANTEUS
PISASTER OCIRACHUS
PISTA BLONGATA
PODODE0MUS CIPIO
POLLICIPBS POLY6RAU0
PORIPERA ENCRUSTING
PROTOTRACA STAMINEA
PSRUDO8GLATOIA TOROSA
PUOGTTIA PRODUCTA
PUGETTIA RICHII
PUORTTIA 5PP.
PYC9000NIIDA UNID.
PYCCOG0WlM STRUARNIS
PYCHOPODIA HELIANTHO IDES
ROSTANGA PULCHRA
SEARLES IA DIRA
S3RPULA VERMICULARIS
8SRPULIDAE UN0D.
SBRPULORBIS SQUA3IGHRUS
SPIROBRANCHUS 5980P8SU1
SPIRORBI DAB UNID.
STENOPLAX HEATHIANA
STRONOYLOCENTROTUS PRANCISCANUS
STROXGYLOCHNTROTUS PURPURATUO
8TRONOYEODCBNTROTUS OPP.
STYRr[A MONTRRTRINSIS
STYLA TERIAS 0ORR9R0
TEGULA BRUNNEA
TEGULA PUN9BRALI8
TSGULh MONTRRRYI
TROULA PULLIGO
TRTRACLITA S59UAMOSA
TONICBLLA LINVATA
TRICOLIA PULLOIDE5
TRICOLIA OPP.
TR0OPHA MACULATA
TUNICATA UNID.
WILLIAMIA PELTOIDES

77.1 80.4 87.8 92.8 69.4
4.2 5.6 10.0 4.4 4.2

- -0.6

0.7 -

- 0.9

0.6 1.7

3.5 0.9 0.6 1.1
2.1 1.4 - -

0.7 0.6
13.2 5.6 0.9 10.9 2.8

0.7 1.4 0.6 -

1.9 0.6

1.7

0.7 - 1.4
- - 1.1 0.6 -

0.7 0.9 0.6

0.S 6.6
0.5

1.9 5.6 0.6

0.6

0.9 -
20.8 27.3 21.1 2a.9 9.7
65.3 60.2 78.9 86.7 08.9

- -2.8
5.6 1.6

2.1 1.4 1.7

1.1

- - 0.6 -

75.0 70.9 75.6 75.0 93.8 93.1 96.5 90.3 86.9 97.2 93.1 94.4 94.4 33.3
2.0 0.7 0.6 2.0 2.1 9.0 13.2 13.2 19.4 4.9 1.4 5.6 2.9

1.4
2.2 0.7 - 2.0 0.7 1.4 - -

0.7 0.7 0.7 2.1 - 2.0 2.8 2.0

0.7 - - - - - - -

S- - - - - 0.7 1.4 1.4

2.0 2.1 3.9 13.9 25.0 18.0 34.0 29.9 37.5 25.0 33.3 30.6 19.4 36.1
- - - - 2.8 0.7 - - - 2.8

- - 2.0 - - 0.7 - 0.7 -
2.1 3.9 2.0 4.9 16.7 23.6 31.9 10.1 1.3 18.1 16.7 8.3 16.7

0.7 1.4 2.8 4.9 4.2 0.7 2.6
0.7 - 0.7 -
0.7 - -

- 3.5 0.7 4.2 -

0.6 - - - - -

0.7

2.8 2.2 0.7 2.8 4.9 3.5 1.4 2.1 2 .0 .9
- -. . - - ~ 1.64

- - - . - - - - - 1.4 - -

0.7 0.7

0.7 - - - -

0.6 0.7 2.1 1.4 0.7
- - - - 0.7 -

3.5 0.7 - 0.7 1.4
- - 0.7 1.4 2.1 0.7 4.2 5.6 5.6

5.6 2.8 1.4 1.4 1.4 2.1 4.2 9.3 -
- - 5.6 2.8 1.4 6.9 7.6 6.9 2.8 5.6 8.2
• -- 30.6 70.1 64.6 02.6 79.9 72.2 52.0 69.4 33.3

0.6 0.7 - - - - - -
- 0.6 - - 0.7 1.4 2.0 2.0 - - -

2.8 1.1 2.8 5.6 16.0 11.1 29.2 22.9 30.6 16.7 9.3 36.1
-- - - 0.7 - -

16.7 9.7 9.3 5.6 10.4 17.4 20.8 27.1 29.2 25.0 30.6 19.4 41.7 22.2
97.2 93.8 95.6 100.0 92.4 91.0 06.0 68.1 62.5 70.0 97.2 97.2 77.6 86.1

- 0.7 - - - - - 1.4 - - - - -

2.8 - - 7.6 - 0.7 0.7 0.7 0.7 1.4 - - -
- 2.8 4.9 26.4 77.1 66.0 70.8 63.2 65.9 58.3 46.7 44.4

- -. - 0.7 - - -
0.7 1.4 0.7 -

- - - - 1.4

0.7 0.7 - 0.7 - - 0.7
- 1.4 6.2 4.9 2.1 0.7

- 0.7 - -



Vertical Band Transects - Under Invertebrates Yearly Mean % Frequency of Occurrence (36 Quadrats) Station 6DC 2-V

speciee Year 1976 1977 1978 1979 1960 1981 1902 1963 1984 1985 1966 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

nS nZ ne 4 6 5 5 2 ns 1 4 5 1 4 4 4 4 4 4 2 1 1 1
sLrv a

ACANTHINA PUROCTULATA
ACANTHfINA SPIRATA
ACANTHODORIS LUTBA

ACMAEA MITRA

ACMABIDAE UNID.

ASOL'IDIA PAPILLOSA

ALLOIOPLANA CALIFORNICA

AMPHIODIA OCCIDENTALIS

AMPHIPHOLIS SQUAMJTA
A4PHIIPORUS IMPARISPINOSU8
AMPH1SSA SPP.

AMPHISSA VERSICOLOR

ANISODORIS NOBLI

ANTHOPLEURA ARTEMISIA

ANTHOPLEURA ELRGANTISSIMA
ANTHOP0LEURA xANTaOGRAmmNICA
APHRODITA SPP.
APLYSIA CALIPORNICA
ARABERLIDAE
ARENICOLA CRISTATA

SALANOPHYLLIA ELEGANS

BALAMIS SPP.

BARLEEIA SPP.

BSTAEUS HARFORDI

SITTIUSE ESCCHRICHTII
SITTIUN SPP.

BRACHTURAN
BRYOZOA ENCRUSTING
CADLINA FLAVOMACULATA

CADLINA MODESTA

CAL LIANASSA CALIFORNIINSIS
CALLIOSTOMA GLORIOSUM

CALLIOSTOMA LIGATUEM

CALLIOSTOMA SPP.

CALLISTOCHITON PALMULATUS
CANCER A2NTENARIUS

CANCER JORDANI
CANCER PRODUCTUS

CANCER SPP.

CAPITELIDAE
CHAESTOPTERUS VARIOPEDATUS

CHAMA PELLUCIDA
CETHAOAILUS SPP.

CIROLANA HARFORD7r
CLAVELIMA HUNTSIANI
COLLISELLA ASHI

COLLISELLA DIGITALIS
COLLISELLA INSTABILIS

COLLISELLA LItATULA
COLLISELLA OCKRACRA
COLLOSSLLA PELTA

COLLISELLA SCABRA
COLLISELLA STRIGATELLA
COEUS CALIFORNICUS

CORY•lACTIS CALIFORNICA
CORYPH L LA PRICEr

CREPIDULA ADUNCA
CREPIDULA NIUMMARIA

CREPIDULA SPP.

CRYPTOLITHODES SITCH15NSIS

6.3 8.8 5.6 2.8 2.8

0.7 0.9 1.7

0.9

0.8 -

6.9 16.2 18.9 18.3 4.2
41.0 49.5 35.5 25.6 8.3

16.0 15.3 12.2 12.8 2.8
- - - 0.6 -

6.9 13.0 8.9 8.3 5.6

3.5 - - 0.6 -
0.9 -

2.1 0.6

8.9 -1.4

- - 0.6

0.7 0.5 -

0.7 - 0.6 0.6

2.3 0.6 1.4

1.4 0.6 1.4
9.7 7.9 11.7 10.6
2.8 2.3 1.1 1.1 1.4
4.9 6.0 3.9 6.1

0.7 0.9 0.6 1.7

51.4 63.0 56.7 62.2 19.4
6.3 2.6 6.7 4.4
1.4 8.5 11.7 7.8 9.7

- 1.1

0.6

62.5 68.5 42.2 52.8 19.4
9.0 17.6; 23.9 20.6 1.4

2.1 1.4 3.3 3.3 1.4
1.4 0.5 1.1 4.4 1.4

- 1.4 2.2 1.7
0.7 0.5 - 0.6 -

- 0.5 1.7 -
- 0.6 -

11.1 14.8 15.6 21.7 6.9
0.7 - - 0.6 -

0.5

18.7 23.6 25.6 33.3 17.4 13.9 13.9 6.3 5.6 7.6 6.9 2.8 5.6 11.1
- -- . - - - - 2.1 - - - -

0.7 
-

0.6 5.6 1.4 0.7 0.7 --
16.0 3.5 7.6 27.1 8.3 5.6 11.1 2.8

-- - 2.1 8.3 4.2 -

13.9 2.8 3.9 - 4.9 2.1 4.9 3.5 7.6 7.6 - 13.9
50.0 19.4 20.0 22.2 - 0.7 2.1 2.1 6.9 0.7 5.6 - 5.6

- - - - . - 0.7 - - - - -

- - - - -2.8

8.3 4.9 3.3 2.1 4.9 4.9 4.2 8.3 6.3 15.3 6.3 2.0

- - - . . - 0.7 - - - - - -

6.9 7.2 5.6 7.6 4.2 6.3 11.8 6.9 3.5 4.2 16.7 5.6 8.3
0.7 0.6 - - - . - - - - -

- 0.7 2.8 4.2 2.8

0.7 - - - -
0.7

2.0 -

1.4 0.7 1.4 0.7

-- - - - 0.7 -
1.4 2.8 3.5 1.4 - 2.8

-- - 2.1 0.7 -
-- 3.5

16.7 14.6 21.5 13.9 6.9 5.6

0.6 2.6 0.7 - - 0.7
- - -. - - 0.7 - -

0.6 0.7 0.7 0.7 - - 2.9
-- - - -2.8

8.3 2.1 2.2 2.8 4.9 4.9 4.2 0.7 1.4 1.4
- --0.7

- 2 .1 - 0 .7 -
- 0.7 0.7 0.7

- - -0.7
-- 0.7

- 0.7 - - 2.8
23.6 4.2 20.8 16.1 8.3 5.6 11.1 5.6

50.0 27.1 32.2 25.0 59.0 57.6 77.8 72.9 78.5 67.4 59.7 72.2 75.0 33.3
0.7

8.3 13.9 11.7 27.8 6.3 6.9 9.0 4.2 2.8 6.3 6.9 13.9
-- 1.1 - 2.,8- -

- 0.7 - - - - - 1.4 - - -

63.9 61.8 52.8 72.2 64.6 66.0 73.6 57.6 66.6 64.6 14.2 66.9 27.6 47.2

16.7 6.9 6.3 5.6 27.1 12.5 14.6 3.5 3.5 1.4 2. - 2.6

5.6 2.1 2.2 - 2.8 3.5 2.1 4.9 5.6 4.9 2.6 - - 5.0
- 2.1 7.6 1.4 - 0.7 1.4 2.1 1.4 - 2.0

5.6 0.7 1.7 - 0.7 0.7 - - - - -

11.1 16.7 12.2 2.8 3.5 0.7 2.1 0.7 2.1

0.7



Vertical Band Transeoat - Under Invertebrates Yearly Mean % Frequency of Occurrence (36 Quadrat) - Station SDC 2-V loontinued)

Species Year

8 Surveys

1976 1977 1978 1979 1980 1991 1982 1993 1984 1985 1986 1997 1906 1909 1990 1991 1992 1993 1994 1995 1996 1997 1998
no no no 4 6 5 5 2 - 1 4 5 1 4 4 4 4 4 4 2 1 1 1

CYANOPLAX DENT1ENS
CYANOPLAX HARTWENII
CYCLOXANTHROPS NOVHMDENTATU8
DENDRODORIS VULVA

DIAULULA SANDISGSOSIS

D1ODORA ASPPERA
DIOPATRA ORNATA
DORIOPS ILLA ALBOPUNCTATA

EPIACTIS PROOLIFSRA
BPILUC INA CALIPORNI CA

PITONIUm6 sPP./OPALxA sPP.
BPITONIUVN TINCTUM
ERATO BPPo

SRATO VITILLINA

FISSURBLLA VOLCANO
US mN60 LUTsOPICTus

GASTROPODA 8GGS
GLANS SaSQUADRATA

GLYCERIDAR
GRANUL INA NARGARITULA

GRAPSODAS )NID.
RALIOTIS CRACHRODOII

HALIOTIS KAT4TSCHATKANA

KALIOTIS RUflSCHNS

RALOSYD0HA BRRVISZTOSA
HAMINORA 5PP.
HAPLOGASTER CAVICAUDA

HRMIGRAPSUS NUDUS
HEMIGRAPSUS OREGONENSIS

IENRICIA LSVIUSCULA

HEPTACARPU8 PICTUS
HEPTACARPUS 9Pp.

HH PTACAAPUS TAYLORI

H13RMXISRNDA CRASSICORRIS

HINNITH5 GIGANTRUS
HIPPONIX CRANIOIDB5
HOMALOPONA RACULUM
RM&ALOPOKA LURIDUb6/LIRULARIA SUCCINCTA
HOMALOPONA 5PP.
HOPKINStA ROSACEA

IDOTRA FEWI6KSI
IDOTSA RRSECATA

IDOTRA SPP.
IDOTRA UROTOMA
IDOTRA WO6NESENSKI K
XSCHNOCHITON RADIANS
1SCHNOCRI TON REGULARI S
ISCINOOCHITONOIDAB M6I D.

LACUNA OPP.
LAILA COCURELLI
LBCYfTHORHMCKUO HILGENIDORF1

LHPIDOPLZURUS RUGATUS

LSPIDOZONA COOPERI

LEPIDOZONA MORTENSIX

LEPIDOZONA SI360ENTATA
LEpIDOZONA 5PP.
LEPTASTERIAS HHZACTIS

LEPTOS0NAPTA ALRICANS
LHUCANDPA HIATHI

LIRULARIA SUCCINCTA

10.4 7.9 3.9 10.6
- 0.6 1.1

0.7 0.5 0.6 1.1

- 0.6

4.9 3.2 1.1

1.4 - 1.7

18.1 10.2 9.3 3.9 1.4
- - 1.1*

0.7 0.9

3.5 3.2 1.1 6.1 2.8

0.9 1.1 1.1

0.7 0.5

0.7 2.3 1.1 1.1 1.4

0.9

1.4
- 1.7 0.6

0.6
70.6 62.0 75.6 74.4 06.7
10.4 25.5 18.3 20.6 5.6

1.4 1.4 1.7 3.3
13.2 16.2 11.1 14.4

0 7

1.4 - 0.6
.0.0 5

- 0.5 .
31.3 39.6 24.4 24.7 11.1
31.3 39.6 31.7 23.3 13.9

- - - 0.6 -

23.6 10.2 5.0 15.0 2.8
- 0.6 - -

5.6 5.1 0.6 1.1
2.1 0.5 2.2 1.1

- - 1.1 - -

- 0.9 2.2 1.7

13.9 13.0 13.9. 12.2 1.4
5.4 6.0 3.3 1.1

0.7 5.6 2.2 1.7

23.4 18.1 10.6 12.2

4.2 6.9 1.7 2.8
- 0.6 -

3.2 * -

0.3 2.1 2.8 - 1.4 1.4 0.7 - 0.7
- 0.7 1.1 8.3 0.7 1.4 0.7 0.7 2.1 1.4 2.8 2.8

2.1 - - - -
- - 2.6 - -.

0.7 - - - - 0.7

2.8 1.7 1.4 0.7 - 1.4
- -- 1.4 0.7 -

- 0.7 0.6 0.7 0.7 1.4

5.6 0.7 0.6 0.7 4.9 1.4 2.8 - -

- 0.7 1.1 0.7 - - -
- - - 0.7

0.7 1.4 - 2.8
- - 0.7 0.7

0.6 - 0.7 - .

8.3 2.1 2.6 13.9 7.6 4.2 11.1 5.6 12.5 21.5 4.2 6.3
- - - - 0.7 - 0.7 - - - -

0.7? -07---

1.4 0.7 - 1.4 0.7
- - - 1.4

- - 11.8 0.7 11.8 9.0 6.3 8.3 11.1

0.7 0.6 2.8 2.1 2.8 - 2.1 0.7 - 1.4 -

2.8
2.1 2.1

S- - 1.4
- 0.7 - 0.7 0.7

75.0 79.2 67.2 75.0 44.4 43.6 43.1 34.0 3.5 4.9 9.7 8.3 6.3
11.1 15.3 7.2 5.6 12.5 6.3 9.0 7.4 2.8 13.2 1.4 - 5.6

- 0.7 . - .

2.8 5.6 5.0 7.6 7.6 3.5 0.7 0.7 1.4
* - - - -. . 2.9

- 2.0 - 2.8
0.7 - 0.7 -

2.8 - - - -
50.0 23.6 17.9 16.7 20.1 47.2 40.3 52.1 56.9 40.3 40.3 11.1 19.4 16.7

30.6 11.9 5.0 2.9 5.6 2.1 4.2 2.1 0.7 - - 5.6
-. . . 1.4 "

0.7 0.6
- -0.7

- - 0.7 - - 0.7 5.6
2.6 2.1 - 0.7 0.7 - .

2.8 - -
0.7 ? 2.1 - - - .

4.2 2.1 3.5 4.9 1.4 2.8

0.7 3.5 6.9 4.2 1.4 1.4 2.8

0.7

11.1 4.9 5.0 5.6 6.9 6.3 9.0 0.7 2.0 2.1 1.4 5.6

2.0 2.1 2.6 - 2.6 1.4 0.7 0.7 0.7 1.4 1.4 2.0 2.6

1.4 - 0.7 11.1
5.6 0.7 1.7 . 0.7 0.7 1.4 0.7 -

0.7 1.7 2.6 0.7 - - .

0.7



Vertical Band Transects - Under Invertebrates Yearly Mean % Frequency of Occurrence (36 Quadrate) - Station SDC 2-V (continued)

species Year 1976 1977 1970 1979 1900 1991 1982 1983 1964 1985 1986 1987 1998 1969 1990 1991 1992 1993 1994 1995 1996 1997 1990

n a ns ns 4 6 5 5 2 no 1 4 5 1 4 4 4 4 4 4 2 1 1 1

LISSOTrURIA NUTRIENS
LITTORINA PLANAXIS
LITTORINA SCUTULATA
LOPHOPANOPSUS LBUCOHA3uS

LOKOR8MC9US CRISPATUS
KAJIDAZ
MSGABALANUS CALIPORNICU5
ME GAT301NNUS BDIMACULATUS
MICRURA VSRRILLI
MIMULU5 FOLIATUS
MITRA IDAN
MITRSLLA CARINATA
MITRELLA 5PP.
MODbOLUS CARPENTERI
MOPALIA CILIATA
14OPALIA LIaNOSA
HOPALIA MUSCOSA

MOPALIA 5PP.
MTTILIDAN
14YTILUS CALIFORNIANU5
KYTILUS EDULTS

ENEBRTBA UNID.

NER0 IDAS UN0D.

NER6I82 ORUBRI
NOTOACMSA INSESSA
NOTOAC•IA PSRSOA
NOTOACNEA SCUTUM
NOTOPLANA RUPICOLA
NUTTALLINA CALIFOS2ICA

OCENESRA ATROPURPURMA
OCENEBRA CIRCIJMTEXTA

OCENESBRA FOVEOLATA
OCENSBRA INTSRFOSSA
OCSNEBRA LURIDA
OCENEDRA SPP.
OCTOPUS 5PP.
OPHIOPLOCUS RommRmI
OPHIOPTERIS PAPILLOSA
OPHIOTHRIX SPICULATA
OPHIURoIDSA UNID.
PACRYCHELES RODIS

PACRYGRAPSUS CRASSIPRO
PAGURU5 SPP.

PARACERCEI5 CORDATA
PARANENERT5S PEREGRINA
PATIRIA MINIATA
PXLRCYPODA UNID.
PETALOCONOCHUS MO9TSIRBSNSIS
PETROLIOTHES CINCTIPES
PHASCOLOSOMA AGASSIZI!
PHIDIMNA PUGNAX
P96LIDIDAH
PHRADMATOPOXA CALIFOSOOICA
PEYLLOCHAMTOPTERUS PROLIPICA

PISASTSR GIGANT8US
PISASTER OCHRACHUS
PISASTER SPP./HEMRICIA SPP.
PISTA ELONGATA
PLATYIELMINTIWS U3ID.
PODODBSMUS CEPIO

- 1.4 0.6 0.6 4.2

20.1 20.8 21.1 20.6

0.7 - - -

0.6

1.4
7.6 1.9 2.2 1.1

11.0 6.0

0.7 0.5 0.6 1.1
6.3 4.6 5.0 4.4
9.7 4.2 3.9 8.3 1.4

1.1 0.6

1.4

0.7
11.1 6.5 2.2 4.4 4.2
50.7 56.0 40.9 48.9 19.4

2.8 1.9 0.6 1.1
29.2 30.6 25.0 26.7 12.5
1.4 2.9 3.3 3.3 1.4

0.9 - 1.1

- 0.9 2.2 0.6

0.5 0.6 0.6
S 0. - 0.6"

2.1 4.6 3.3 2.2

2.8
6.3 13.4 4.4 0.3 13.9

72.9 02.9 86.7 93.9 72.2
- - 0.6

- 0.9 0.6 0.6
10.4 12.5 11.7 12.2 6.9

3.5
70.5 78.7 75.6 89.9 68.1
20.8 26.9 18.3 18.3 8.3

3.5 0.5

0.7

0.7 O.S 2.6 0.6

0.5

0.7

0.7 0.7 0.7
- - 0.6 2.8 - - - -

5.6 1.4 2.2 8.3 2.8 1.4 3.5 2.1 3.5 4.9 4.2 2.8 2.0

13.9 6.3 6.7 2.8 9.0 4.9 5.6 3.5 9.7 5.6 1.4 2.8 13.9 2.8

0.7 0.7

0.7 -
2.8 0.7

0.7 - - - 2.8 0.7 1.4 - 2.6
4.2 10.4 6.9 8.3 11.8 34.7 2.8 5.6 2.0

- - 7.6 18.1 6.3 - -
- 1.4

0.6 0.7

0.6 - 1.4. - - 0.7. -

13.9 8.3 5.0 9.3 4.2 4.2 2.1 2.8 3.5 9.0 1.4 2.8 5.6 2.8
- - - - - - - - 2.8 6.7 -O

- - . - - 2.1 1.4 -

0.7 1.1 0.7 2.8 - 0.7 - 4.2 28
- - - - 0.7 - 2.6

1.4

2.1 9.3 6.3 5.6 6.3 10.4 2.8 5.6 - 25.0

- 0.7 0.7 - 1.4 - - 25.0 -
2.9

16.7 3.5 2.2 2.8 3.5 9.7 18.8 13.9 14.6 8.3 4.2 30.6 25.0 22.2
44.4 27.8 21.7 16.7 29.2 44.4 30.2 45.0 32.6 38.9 34.7 38.9 30.6 27.8

- - - - - 0.7 - - - -

44.4 42.4 42.2 55.6 63.2 59.0 59.0 39.6 29.2 3D.6 16.7 11.1 5.6 11.1

0.3 0.7 - - 0.7 - 0.7 - - - - -
2.8 0.6 - - 0.7 0.7 -

2.0 0.7 .
1.4 . - .

0.7 4.9 9.0 7.6 12.5 6.9 4.2 2.8 11.1 13.9

2.8 1.4 - 0.7 7.6 9.3 6.3 6.9 2.8 2.8
- -- 1.4 - 1.4 - 1.4 - -

0.6 2.1 6.9 6e9 9.0 11.1 6.9 5.6 5.6 16.7

2.8 3.5 0.7 2.1
1.4

58.3 40.3 35.0 30.6 60.4 52.1 75.0 53.5 59.7 63.9 47.2 56.3 66.7 80.6

91.7 06.1 76.1 61.1 86.1 91.0 83.3 81.3 70.8 66.1 06.1 83.3 91.7 33.3

2.0 2.1 6.7 - -
2.8 4.9 2.8 5.6 7.6 12.5 18.1 20.8 18.8 9.0 6.9 8.3 11.1

- -- - 0~.7 - - -

86.1 84.7 70.0 77.8 91.7 78.S 70.1 59.7 58.3 54.9 44.4 41.7 41.7 33.3

6.3 8.3 6.1 11.1 23.6 16.1 21.5 36.9 31.3 27.6 23.6 13.9 38.9 46.7
0.6 - 0.7 - 0.7 - - - - - - -

- 0.7 - 1.4 0.7 0.7 - . -

0.6 6.9 6.9 10.4 16.7 9.7 9.7 9.7 11.1 16.7 47.2
0.7 - 0.7 1.4 0.7 .

- 0.7 - 3.5 3.5 - 1.4
0.7 1.7 5.6 4.9 7.6 15.3 16.0 10.4 13.9 13.9 13.9 11.1 5.6

1.4

0.7 1.4 1.4 1.4 2.1

0.7 - - .

2.6 0.7



Vertical Band Transects - Under Invertebrates Yearly Mean % Frequency of Occurrence (36 Quadrats) - Station ODC 2-V (continued)

species Year 1976 1977 1970 1979 1900 1991 1902 1983 1904 1905 1986 1907 1900 1909 1990 1991 1992 1993 1994 1995 1996 1997 1990

8 urve. IIR 4 1 2 1 1 1
We 4 a I I i 1

POLYCHA TA STID.

POLYNOCIDAS
PORIPBRA ENCRUSTINO
PRECUTHONA DIVAB

PROTOTHACA STAMINRA

PSEUDONSLATOMA TOROSA
POBUDOSTYLOC9US BUIRC3HAM

PUGHTTIA PRODUC'JTA
PUGETTIA R9CH1I
PYCNOOONIDA UNID.
PYcKOsONw4 9TRARNr01
PYCNO PODrA HBLIANTHOIDES

ROSTANGA PULC'MA

SBARLESIA DIRA

SEPTIFER BIFURCATUS
SBRPULA VE•NICULARIS

SRRPVLIDAH UNID.
SERPULORB5I SOQUAMIGIRUB
SOLITARY TUN ICATH
SPHARRONATIDAS UNID.
SPIROBRANCmIS SPINOSU

SPIRORBIDAB SlID.

STENOPLAX HATHIIANA
STRONGYLOCBNTROTUO FRANCISCANUJ
0TRONGTLOCENTROTUS PURPORATUS

STRONOTLOOENTROTU0 OPP.
STYLOCHUS PRA•9401•5Uc
THALIA CRASOICORWIS

TECTURA ROSACHA
TEGULA BRUNNEA

T90ULA PUNRBRALIB

T0GULA MONTHREYI

T10UL0 PULLKGO
THREBELLIDAH UNID.
THTRACLIMTA SQUAMOSA
TINHISTE PYROIDES
TON3ICELLA L INRATA

TRICOLIA PULLOIDS9
TRIc•OLIA OPP.

TRIDIDEISUN OPACU4

TROPH5A MACULATA

T1r0I5CATA UNID.
WILLIAMIA PELTOIDES

0.7 0.5

- 0.5 - - 1.4

1.4 5.1 2.9 2.2 1.4
29.2 19.4 17.0 25.7

2.0 1.4 1.1 1.1

2.1 0.5 3.9 1.1

0.5 0.6 -

2.1 2.8 2.2 1.1

0.6

3.5 0.5 0.6 -

16.1 14.4 16.1 14.4 2.0
- 1.9 0.6 1.1 -

14.6 20.4 21.7 20.6 -

45.5 42.6 37.9 45.0 33.3

47.2 71.9 75.0 93.3 09.9

2.1 1.9 2.2 0.6

6.3

1.4 2.3 1.7 0.6

0.7

1.4 0.9 3.3

1.4 9.0 3.5 5.6 1.4 0.3 2.8
- 2.1 - - - - -

0.7 0.7 0.7 -

- 0.7 0.7
0.7 -

19.4 5.6 5.0 5.6 1.4 2.0 1.4 2.1 -

2.9 6.9 6.3 6.3 4.9 4.2 1.4 2.5 5.6 5.6
2.8 - - - - 0.7 -

- 1.4 1.4 6.9 1.4 2.4 11.1
0.7 0.7 - - - -

- 0.6 - 2.0 2.1 1.4 1.4

0.7

0.7 0.6
-- - -1.4

2.0 0.7 2.1 0.7 0.7 1.4

0.7 1.4 1.4 2.1 3.5 4.2
0.7 0.7 1.4 o.7 - 0.7 -

- - - -- - 0.7 - - -
0.7

-- 2.1 2.8 2.0 2.8 2.0 -

43.1 85.4 02.6 01.3 76.5 61.1 50.3 00.6 63.9

5.6 1.4 3.9 7.6 4.9 4.9 6.3 4.2 4.9 5.6 - 2.8
- 0.7 1.7 0.7 - - 0.7 5.6 3.5 - - - -

36.1 13.9 10.0 11.1 27.8 33.3 43.0 52.1 55.6 54.2 51.4 47.2 50.0 52.9
- - - - - - - - - 0.7 - - -

- - - - - 2.1 1.4 - 9.3
0.7 0.6 0.7 0.7 1.4 - -

- - - . - 1.4

22.2 25.7 21.1 13.9 21.5 29.9 30.2 46.5 54.2 44.4 59.7 33.3 47.2 27.9
94.4 09.6 94.4 94.4 93.1 82.6 75.0 58.3 61.1 54.2 76.4 69.4 653.9 08.9

- - - - - - - - - - 1.4 - - -

0.7 1.4 0.7 2.1 1.4 1.4 - 2.6 2.0
- 0.7 - 1.4 - - -

9.0 21.5 25.7 16.0 21.5 27.8 22.2 41.7 13.0
- 0.7 0.7 - 6.9 1.4 - -

0.7 0.7 0.7 6.3
-- - - - 1.4

2.9 0.7 0.7 - - -
- - 2.9 2.1 6.3 1.4 1.4

- 0.7 - 0.7 -



APPENDIX C5 - Intertidal Fishes

Vertical Band Transects



Vertical Band Transects - Fish Yearly Mean Abundance {# fish per station) - Station FC I-V (36 Quadrate)

species Year 1976 1977 1978 1979 1900 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

ns no no 3 4 2 no no ne 5 3 4 3 4 4 4 3 4a A

ANOPILCHUS PURPURESCENS

ANOPLARCHUS SPP./CEBIDICHTHYS

ARTEDIUS CORALLINES
ARTEDIUS LATERALIS

ARTEDIUS SPP.
CEDIDICHTHYS VIOLACEUS

CLINOC0TTUS RECALVUS
COTT1DAE (G7UV.)
CIBSONSIA KETZI
GIBSONSIA SPP.

COBIESOX MAEANDRICUS
OLIGOCOTTUS SNYDERI

OLICOOO1TUJS SPP.

PORICHTHYS NOTATUS
STICHAEIDAE/PHOLIDIDAE

TYPHLOCOMUS CALIFORNIENSIS
TYPHLOCOBIUS CALIFORNIENSIS

XERERPES FUCORUM
XIPNISTER ATROPURPUREUS

X[P5ISTER MUCO•IUS
XIPHISTER SPP. (OUV.)

40.3 26.5 27.0

- 0.5

1.0
0.7 - -

- 0.8 -

- 0.3 0.5
8.7 4.3 13.0

8.3 7.0 9.0

0.3 - -
- 0.3

9.7 2.3 -
4.7 4.0 6.0

42.0 13.0 28.5

- - - - 4.0 2.3 3.3 6.3 4.3 3.3 0.5

31.0 23.8 43.2 31.5 1.3 3.0 6.8 - - 0.5 0.3 0.5 - -
0.3

- -- - - - - ~0.3 - .

0.2 5.0 3.5 6.3 2.8 8.7 3.0 2.3 2.8 2.0 3.5

- 1.5 1.8 0.7 1.8 0.5 1.5 0.3

0.3 - - - - - - -
- 0.3 0.5 - 0.3 1.3 0.8 - 0.5

5.0 3.5 6.4 2.5 1.0 1.0 4.3 3.5 1.0 2.0 3.3 3.5 1.7 0.3

10.0 6.3 16.0 14.0 4.0 4.0 1.3 2.5 5.0 5.5 4,0 7.0 4.3 3.5
- 0.3 - 0.8 - 0.8 -

1.3 3,8 4.3 4.8 5.0 8.0 5.3 1.3
0.2

-- 0.5
- 1.0 0.4 - 0.8 0.3 - 0.5 1.0 0.3 - 0.3

3.0 1.0 4.6 4.0 1.3 0.5 4.8 3.0 0.3 - - - 0.3
16.0 37.8 32.0 15.0 10.7 10.5 26.3 6.3 11.3 11.5 160. 21.5 13.7 2.8

- 3.4 1.5 - 0.5 2.8 0.8 - - -



Vertical Band Transects - Fish Yearly Mean Abundance (0 fish per station) - Station MDC I-V (36 Quadrate)

species Year 1976 1977 1978 1979 1990 1991 1982 1983 1984 1905 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
A S'rveys no nS na 4 6 4 5_ 2 ne 1 4 5 2 3 4 4 4 3 4 2 1 1 1

ANOPLSCHU,.S P,.RPUReSCENS - - - - - - - - - - - 1.3 1.0
ANOPLARCHUS aPp./CEIrDICHTHYSm 24.0 15.3 11.8 19.0 7.0 11.0 14.5 17.6 4.5 1.3 2.3 - 0.3
ARTEDIS .LATEAL1 0.3 - --

CEB1DICHTHYS VIOLACErUS 1.8 1.3 1.8 0.8 0.3 0.5 1.0

COTTIDAE (GUV.) 0.8 - - - 0.8
CIB8ONa IA SPP. 0.5 - 2.0 0.3 0.3 -

GOBIESOX MAEANDIR 1C[ 4.3 3.1 1.3 4.0 2.5 2.0 0.8 0.4 - 1.0 - - - 1.0
OLIGOCOTTUS SNYDEkI 2.3 1.0 1.8 3.0 2.0 0.8 1.2 0.3 0.3 0.3 0.7 0.8 . 1.0
OXYJULIS CALIFORNICA 0.3 - - - - - - - -
PORICHTHYS NOTATUS - 0.2 -

SCYTALINA CERDALE - 0.2
STICHAEIDiA/PHOLIDIDA- - - 2.3 3.5 4.0 3.0 1.0
XERERPES FUCORUN 7.5 3.3 8.3 4.8 4.5 2,0 0.8 0.4 2.0 - - - - 1.0
XIPPHISTER ATROPURPPUREUS 19.0 16.0 24.3 11.4 16.5 6,0 0.8 0.4 4.0 0.8 2.3 1.3 0.3 3.0 - 1.0
KIPHISTER MZUCOSUS 25.8 14.7 27.9 15.2 28.5 6.0 2.5 1.6 2.3 6.8 14.3 1.0 2.0 1.0 2.0
XIPHISTER SPP. (,GUV.) 3.0 - - - - - 5.4 7.5 - - . -



Vertical sand Transects - Fish Yearly Mean Abundance (# fish per station) - Station SDC 2-V (36 Quadrats)

Species Year
Aurveys

1976 1977 1978 1979 1980 1961 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1996
-• 5n 4 A 4 5 -n I 1 4 5 2 3 A 4 4 4 4 2 1 1 1

ANOPLARCHUS PURPURESCENS
ANOPLARCHUJS sPP./CEBIDICHTHYS

APODICHTHYS FLAVIDUS
ARTEDIUS LATERALIS

ARTEDIUS SPP.
CEBIDICHTHYS VIOLACEUS

CHILARA TAYLORI
COTTIDAE (OUV.)

FISH EGGS
CIPBONSIA SPP.
GIRELLA NIGRICANS

GOBIESOX MAEANDRICUS

MICRO14ETRUS AURORA

MICROMETRUS MINIMUS
OLIGOCOTTUS SNYDERI

OLIGOCOTrUS SPP.

SCYTALINA CERDALE
SEBASTES SPP.
STICHASIDAEIPHOLIDIDAE

TYPHLOGOPIUS CALI FORNIENSIS
XERERPES FUCORUM

XIPHISTER ATROPURPUREUS
XIPHISTER MUCOSUS

XIPHISTER SPP. (JUV.)

8.0 7.8 7.0 6.4 2.5

0.3 0.3

0.5 2.8 2.2

0.3 -
- 0.8 0.3 1.8

11.8 6.3 4.3 11.0 1.0

2.8 3.7 2.8 1.2 2.0
- 0.2 -

27.3 10.5 10.3 14.6 1.0
0.5

0.3 - 0.3 - -

3.8 2.0 4.5 4.4 6.5
21.5 20.3 14.8 18.8 13.5
36.5 20.2 25.8 15.2 14.0

0.8

- 0.3 7.0 5.0 1.0 1.0 2.0
17.0 16.5 15.0 10.0 1.3 1.0 3.0 - - 1.8 -

S- - - 0.3
0.8

0.8

2.0 2.0 2.3 1.8 3.0 3.3 5.0 15.0 2.0 2.0
- 0.3 - - - - - -

0.8 0.5 0.5 -,

- 0.8 .3
0.3 0.3

3.0 0.5 0.2 1.0 0.3 0.3 0.5 0.3 - 1.0 3.0 2.0
0.8

0.7
0.5 0.4 2.0 0.8 1.0 0.8 2.0 1.0 0.0 2.0

17.0 1.8 4.8 1.7 08. 3.0 3.3 0.5 0.8 0.5

0.5 1.5 6.5 3.3 2.0 15.0 4.0 2.0

- 1.3 - 0.3 - 1.0 0.3 - 0.3 - 1.0 -
5.0 3.8 3.6 5.0 4.0 0.8 3.8 8.5 1.5 0.5 3.0 2.0

9.0 6.5 5.2 .0 3.7 8.6 21.5 9.3 8.3 14.8 2.0 6.0 8.0 2.0
- - 0.4 2.5 1.3 0.8 - -



APPENDIX D - Annual Taxa Means by Subtidal
Sampling Method

1D3 Subtidal Algae - Subtidal Line Contact (SLC) Method

D2 Subtidal Invertebrates - Subtidal Line Contact (SLC) Method

D3 Subtidal Algae - Subtidal Arc Quadrant (SAQ) Method

D4 Subtidal Invertebrates - Subtidal Arc Quadrant (SAQ) Method

D5 Subtidal Invertebrates - Subtidal Fixed Quadrat (SFQ) Method

D6 Subtidal Fishes -50 m Transects



APPENDIX D1 - Subtidal Algae

Subtidal Line Contact (SLC) Method



Subtidal Line Contact - Yearly Algal and Substrate mean Abundance (% Cover for 7 m squared) - STATION PC 1 -3m

Species Year 1976 1977 1979 1979 1990 1991 1982 1903 1994 1985 1998 1997 1989 1999 1990 1991 1992 1993 1994 1995 1996 1997 1998

Ogtation/surveya ns no nG no no no no no no nO 99 no 2 4 4 2 4 2 3 3 1 1 4

Coverage Based o0 0 of Contact Points

Ahnteltiopsis leptophylla

Ahnteltiopois lineario

Calliarthron/Booeiella epp.-complex
Callithamnion epp./Pleonosporium Opp.
Callophyllie firlma

Callopbyllis flabollulata
Callophyllia Opp.
Chondracanthus corymbiferus (prey. Gig.

Chrysophyta unid.
Coralliua officinalei

Cryptopleura ruprechtiana

Cryptopleura violacea
Cyetoseira osmundacea

Desmarestia Opp.

Dictyoneurum californicum

Egregia mensiesl
"rythrophlyl lu delesserioldea

Parlowia/Pikea app.-complex
Gastroolonium subarticulatum

Oelidium robustum

Halicystis ovaliG (-Derbesia marina)

Halymenia/Schizymenia spp.-complex
tymanena app.

Laminaria setchealli

Laminariales
Macrocyatis Opp.

Mazzaella lilacina (prev. bild. cord.)

Mazzaella rose&

Microcladia coulteri

Neoptilota densa

Nereocystie luetxeana

Non-coralline crUst

Osmundea app.

Pikes robuota
Plocamium caztilegineum

Polyn&ure latlesima
Porphyra Opp.

Prionitis australie
Prionitis app.
Pterccladia calogloessoides
Pterosipfonia deodroidea
Pterygophora cali$ornica

Rhodymenia app.
sarcodiotheca gaudichaudii

Scinsia oonfuea

Ulva/Snteromorphs Opp.
Weekeia app.

coralline crust

filamentous red algae-complex

'.1 g.1 <.1 0.3 0.1 C.1 c.1 .. 1 2.0 0.5 0.1

50.9 56.3 59.1 64.0 64.6 76.3 64.3 56.0 56.0 85.5 60.5
- - - . - - 0.1 - - -

o.,1 o.1 o:.1 o.1 o.1 (.1 - .1 o.1 -

<.1 <.1 . <.l 0.1 <.1 ' .1 <.1 0.5 - .1

2.8 4.1 5.3 3.3 5.5 3.0 0.8 1.3 1.0 o.1 0.4
31.5 26.6 29.0 23.0 20.1 39.3 31.2 23.7 26.5 21.5 20.5

- - - - - 4.0 2.0 - 3.3

0.3 0.1 C.1 C.1 0.1 <.1 <.1 <.1 <.1 <.1 o.l

65.9 49.9 45.6 59.0 52.9 56.1 41.7 28.0 19.5 24.5 15.4

0.3 0.1 0.5 0.3 0.0 1.8 - 0.3 - - 0.9

t.1 - .l 0.1 - - - - 0.5 -

- l 0.1 - - 0.1 0.3 20.3 0.5 - 14.3

.ol c.1 0.1 .. 1 .. 1 -. 1 .. 1 0.2 <.1
- ,-- 01 o•.1 - - .1

2.9 3.3 2.9 2.0 1.0 1.0 0.7 4.1 m.l <.1 0.5

0.5 0.0 0.6 0.9 1.5 3.0 1.0 1.8 6.0 <.1 1.0

O.S - o.1 - - - -

C.1 '.. 1 .l < .1 0.3 0.5 0.2 0.3 .. 1 0.5 0.3

- - - - - - - <.1 C.1 <.I

0.5 0.3 0.8 4.l 1.0 ý.1 0.7 1.3 4.5 3.4
- - - - - - 0.1 - - -

0.0 2.5 1.9 1.5 0.5 0.3 0.7 0.5 0.5 5.0 2.3
- ...1 .1 - .1

31.8 20.5 20.3 16.0 10.9 8.0 5.7 2.0 3.5 1.5 2.3
o.1 m.: 0.1 0.1 o.l .1 0.1 0.1 4.1 0.6

0.0 1.8 3.0 0.0 <.l 4.0 1.2 0.3 1.5 -.1 0.4
-0.1 o,1 0 ..1 0.1 0.3 0.3 0.2 0.5 c.1 0.1

0.1 - - - ý.1 0.5 0.5 0.5 1.1
1.5 0.0 3.0 7.0 3.4 2.0 2.7 3.2 1.5 2.0 1.3

0.3 0.6 1.1 4.1 1.4 1.0 C.1 0.3 0.5 <.1 0.1

0.5 - - - 0.2 -

<.1 0.1 - .1 0.2 -.- m •

0.1 0.1 t.1 .1 0.9 0.3 0.1 0.5 0.5 - .1

10.5 12.0 16.5 15.0 14.6 12.5 13.3 0.5 10.0 7.8 9.9

S.1 - 4 .1

C.1 .. 1 0.1 - - - <.1 - 2.9

4.5 3.0 4.4 0.0 7.3 4.3 3.7 4.2 14.5 2.5 5.9

-.1 0.1 <.1 - 0.4 <.1 t.1 .. 1 0.5 <.1 .. 1

<.I 0.1

- <.1 -. 1 .1 . .1 < .1 . .1 C.1 <.1 - 0.1

0.1
55.0 58.4 56.0 64.8 54.0 52.8 42.6 39.8 55.5 35.0 47.4

- - - - 0.1 - - - - - -



Subtidal Line Contact - Yearly Algal and Substrata Mean Abundance (% Cover for 7 m squared) - STATION IC 2 -9m

species Year 1976 1977 1970 1979 1990 1901 1982 1903 1994 1990 1996 1997 1999 1999 1990 1991 1992 1993 1994 1995 1996 1997 1999
O•tation/ur-ve•, ,,a fl no cc •n no • no •n ., no no no .o d - 2 2 2 I 1 I 1 A

...........-- d - n n... -o f. .. ..o. . . . .

covertge Based on 0 of Contact Points

Ahnfeltiopale linsaria
Ampliaiphonia pacifica
Antithamnion/Platythamnion app.-complex
Calliarthron/Bossiaella app.-complex
Callophyllia firma
Callophyllis flabellulata
Callophyllis app.
Chondtacanthua corymibiferuo (prey. Gig.
Chtsyophyta unid.
Corallina officinalin
Cryptopleura ruprachtlana
Cys

t
osaira oamundacea

Deamarestia app.
Dictyoneurum californicum
Dictyota binghamiae
Crythbophyllum delesaerioidea
FarloCda/Pikea app.-complex
Fryeella gardnorl
Gelidlum robustum
Halic1stia Ovalil (.Darbeala marina)
Halymenia/Schizymenia app.-complex
Kallynenia app.
Laminfria satchallii
Lamlnoriales
Mazzaella lilacina (prey. Irld. cord.)
Kembrtaoptera/Branchioqlossum app.
Hicrocladia coulteri
Neoptilota donea
Nereocystia luatkeana
Non-corallina crust
Opuntlella californica
O•mundea app.
Pikea robusta
Plocamium cartilagineum
Polyneura latiasima
Prionitis australia
Prionitis app.
Pteroeiphonia dendroidea
Pterygophora californica
Rhqdophyta (luv. blades)
Rhodoptilum plumosum
Rhodymenia app.
Sarcodiotheca gaudlchaudli
Weeksia app.
corallin. crust
filamentous red algae-complex

- - - <.1 0.1

<.l s.l1 0.1

37.0 46.0 37.3 39.3 30.5 31.0 23.0 22.0 1$.0
0.4 <.1 <.1 0.5 ..1 5.1 - - <.1
1.9 3.5 0.9 3.0 1.3 -.1 1.0 <.I 0.1
5.3 5.3 3.0 6.0 6.3 0.5 9.0 7.0 0.6
7.4 7.0 4.8 6.3 8.2 3.0 5.5 9.5 3.1

- - - - - - - - 0.6

40.9 54.0 56.0 54.3 56.5 49.5 61.0 57.0 12:.
4.6 3. a 4.0 3.3 3.2 3,0 4.1 <.1
7.9 '.1 13.5 s.1 3.7 1.5 3.5 0.5 39
9.5 9.3 7.5 9.5 8.7 13.0 14.0 9.5 1.0
1.8 1.5 4.1 1.S 1.3 0.5 0.5 5.1 1.1
<.1 5.1 <,1 <.1 . - -

- ci - <-5.1 - 0.1
0.1 s.. <.1 <.1 0.2 0.5 0.5 0.1
0.8 ..1 <.1 - ..1 0.5 - -. .1
5.1 - . -

0.9 -. 1 s.1 . .l 0.5 s.l
- - - c<.1 . -

1.1 4.0 2.0 3.0 2.5 2.5 3.0 2.0 1.6
5.1 - .1 - 5.1

5.1 <.1 - (.1 - (.1 0.5 - .1
<.1
5.1 s.l 5.1 s.1 <.1 <.1 <.1 <.l 5.1

0.5 0.5 0.5 0.3 0.3 1.0 1.5 1.0 0.3
- - - - - - <.1 - 0.9

2.0 1.9 0.5 2.3 0.3 4.1 4.0 0.5 1.1
0.5 1.0 0.5 2.0 1.3 0.5 0.5 1.5 0.4
..1 4.1 -.1 0.5 0.3 0.5 <.1
5.1 <.1l <.1 <.1 5.1 - .1

12.3 16.9 5.3 32.5 13.9 28.0 22.0 5.5 20.0
- : <.1I 0.5 0.1

0.0 0.9 0.0 0.5 0.2 0.5 0.5 s.I s.1
- <.1 0.$

2.6 2.5 1.5 2.0 1.7 1.5 1.5 0.5 2.4
- - - - 0.2

0.1 <.1 ..1 0.3 ..l 0.5 ..1 - 0.3
4.0 4.5 5.3 6.3 7.7 7.S 12.0 6.0 4.0

4 s.1
5.1 - - - c1

62.1 75.0 74.S 63.0 71.7 69.5 69.0 73.0 71.1
- s.1 - <.1 - <.1 . 0.1



. ... .. ~~ ~ I't.. .. .... L- ." . , .. .. ) .. ,•' :.. . • ,•.

Subtidal Line Contact - Yearly Algal and Substrate Mean Abundance (% Cover for 7 m squared) - STATION NDC 3 -3m

species Year 1976 1977 1976 1979 1980 1981 1982 1983 1984 1985 1986 1901 1908 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

S tation/Surveve 1 3 4 4 3 3 3 4 4 5 S 4 3 4 4 4 4 4 4 2 2 2 2

Coverage Based on V of Contact Pointa

Ahnfeltiopaia leptophylla - - - - - - C.1 - - - 0.1 <.1 - - - - -

Ahnfelttopais linearia - 0.1 0.1 0.1 0.2 0.3 0.3 0.4 0.5 0.6 1.1 1.3 0.3 - 0.3

Antithamnion/Platythamnion app. -complex -- - - - K.1 -.. 1 <..1 .1 - -

Dryopoia app. -. 1 - - - .1 .. 1 - .1 - -

Calliartthxon/Dossialla app.-complex 61.0 47.8 52.5 53.6 49.8 54,0 58.2 30.6 44.6 46.7 43.3 41.9 29.0 29.6 35.0 35.0 29.4 26.3 22.9 15.3 18.5 20.9 18.0

Callithamnion epp./Pleonoeporlum app. - - - - - -. 1 - ..1 - - - - - - -

Callophyllia firma - - - 1 - - .. . <.1 t.1 .. <.1 .1 "*.l - ..1 -

Callophyllie flabellulata 4.1 0.3 - c.1 1 -.1 <.1 -.1 .. 1 - - - 0.3 0.1 <.1 <.1 - 0.1 <.1 - -

Callophyllis app. 2.2 0.6 0.6 1.2 1.7 3.2 0.6 0.1 0.3 0.2 c.3 0.3 0.8 0.4 3.3 0.3 0.3 - 0.3 0.8 0.3

chkondracanthus canaliculatue - - - 1 - - - c.1 <.1 .. .1 <.1 <.1 0.1 4.1 -.1 .. 1 .1 4.1 -

Chondre4cthue corymbiferue (prey. Gig. 11.5 14.8 14.8 14.8 19.2 22.5 21.7 22.9 16.4 16.1 16.2 16.1 14.5 18.4 22.0 17.6 11.6 10.1 10.9 7.5 5.8 3.0 4.5

Chondracanthus harvayanue/apinosua - - - - - - - 1.1 c.1 0.1 - 0.1 - 0.3 <.1 2.0 1.6 1.0 1.8 1.8 0.5

Chrysophyta unid. -. 1 .. 1 1.5 2.1 0.4 0.8 11.0 2.0 13.5 7.8 11.8

Colpomenia app. -<.1 .1 - 1 <.I <.1 4.1 <.1 '.1 4.1
Corallina officinalia 2.5 16.3 11.1 9.6 11.7 10.5 13.0 8.0 6.0 7.7 0.0 2.5 0.7 0.4 1.9 2.6 0.5 1.3 0.8 0.5 1.3 0.S 0.8

Corallina vancouvariensa 8.0 - - - - - - - - - . - - . - - - - - -

Cryptopleura rupreohtiana - 35.9 40.8 43.0 35.3 52.7 44.5 37.3 44.9 38.7 19.5 14.3 0.2 1.3 0.1 0.1 0.1

Cryptoplaura violacea - 0.5 2.4 2.9 1.0 2.0 0.2 2.4 6.6 1.0 13.7 55.5 72.0 69.5 60.6 56.8 55.0 52.0 42.5 33.3 40.8 45.8 2.5

Cystoseira oemundacea 0.5 0.5 0.3 0.1 0.5 0.3 1.2 0.1 0.5 1.0 0.5 - .1 4.l 4.1 4.1 0.3 0.1 4.1 c.1 c.l l.l

Deleoeeria decipiene - - . . - . - - - c.l - - - - - - - - - -

Deleeaariaceae (jUV.) 39.0 0.4 - 0.3

Derheata marina (filamentous) -- 0.9

Deamarestia app. 7.5 0.1 - 0.3 0.7 <.1 4.8 .. 1 -. 1 0.4 0.1 0.1 <.1 .1I

Dictyonaurum californicum - <.1 0.1 .. 1 ..1 - -

Dictyota binghamiae -. 1 4.1 c.1 c.l <.1 0.3 - .1
Bgregia menziceai 0.3 -

Brytbrophyllum deleaaerloidee 0.5 0.3 .. 1 0.5 0.3 0.2 0.9 0.1 - .1 - .1 --

Parlovia/Pilkea epp.-complex 0.2 ..1 0.5 c.1 0.3 0.5 4.1 0.4 0.6 0.9 2.4 2.8 3.3 1.6 2.0 12.5 23.9 21.6 19.5 16.0 19.3 1.8

Gaetroclonium eubarticulatum - -. 1 0.2 0.3 0.5 0.2 c.1 0.3 1.2 2.0 1.6 0.9 0.1 0.3 0.1 0.3 0.3 4.1 -

Gelidium coulteri - - - - - 4.1 0.2 - - - - - - . -

Gelidium puillum - - - - - - - - - - 0.1 - - -

Gelidium robustum 0.2 0.4 0.3 0.7 0.3 0.3 0.1 0.3 0.1 0.4 0.3 0.5 0.6 1.6 2.0 5.4 6.3 9.1 10.3 13.8 9.0 11.3

Golidlum app. - - - - - - - - - -

Gloloaiphonia oalifornica -. 1 4.1 '.1 4.1 - .1 4.1 4.1 . -

Orateloupia doryphora -- .1 0.2 - 1 .1 - ..-

HalicyetLi ovalic (=Derbesia marina) 0.2 <.II . . .. 1 4.1 4.1 - .i 4 .1 <. 4.1 ..1 -.

Halymenia/Schizymania app. complex 0.3 0.4 .. 1 4.1 ..1 2.5 0.1 0.2 1.5 2.6 15.7 4.3 0.6 0.6 .I 4.1 <.1l <.1 0.3
Hymanena Opp. - - - 0.2 -<.1 - - 0.1 -

Laminarla aetchellii 0.7 0.3 1.1. 0.3 1.0 -.1 0.3 0.3 0.4 0.3 -- -

Laminarial1e 0.3 4.1 -1 - - 0.3 -

Iacrocyotia app. - 0.1 <.1 1.1 2.0 3.0 4.3 3.5

Mastocarpua papillatu - - - -.

Mazzaella affinia 0.3 -

Mazzaella lep torhynchoe - 24.1

Mazaaella lilacina (prev. Irid. cord.) 8.5 4.0 6.1 7.3 11.3 14.3 14.3 15.0 10.5 13.1 7.3 5.3 4.0 1.0 0.5 - - -

Mazzaella roseea 0.2 - - .1 '.1 .. 1 0.1 <.1 0.1 0.5 0.6 0.8 0.9 0.8 0.9 2.1 '.1 0.5 1.8 0.5 .. 1 -.1

Melobesia mediocrie - .1 '.1 <.1 4.1 -.1 '.1 4.1 4 .1 -1 -

Membranoptera/Branchlogloasum app. -.- - - -

Nicrocladla coulteri 1.0 3.8 3.1 1.8 2.3 4.8 4.7 2.4 4.1 1.5 .. 1 5.5 0.7 4.9 7.0 4.5 4.1 4.1 -.1 4.1

NIeoptilota denea 0.5 0.7 0.3 <.1 0.3 0.3 0.7 0.3 0.6 0.2 <..1 0.1 - - - -

Naeoptilota hypnoides - - ..1 - - - - - --

Nerteocystia luetkaana 0.3 ..1 ..1 4.1 .. 1 0.1 c.1
Rienburgia andereoniana - - - - - - - - . - - 0.3 0.8 2.8 7.0 4.3 7.0 2.S 2.5 0.5

Non-coralline cruet 3.7 1.6 2.0 1.0 0.2 3.2 3.4 3.9 6.4 7.1 7.9 10.2 12.4 7.3 5.0 5.8 4.8 3.1 3.0 3.3 3.8 2.3

Opuntiella californica -.- - - - - - 4. < .1 1 0.1 ..1 - - - 4.1 - - . - -

oamundea app. 1.0 2.0 2.8 3.4 2.5 3.2 5.0 2.5 2.1 3.4 0.7 3.0 6.5 16.0 7.9 11.0 2.0 0.6 0.3 0.3 3.5 0.8

Phaeophyta (Juv.) - - - - - - --

Phycodrye app. -. -



Subtidal Line Contact - Tearly Algal and Substrate Mean Abundance (t Cover for 7 m squared) - STATION NDC 3 -3m (continued)

Species Year 1976 1977 1970 1979 1900 1901 2902 1963 1904 1985 1904 1987 1980 1909 1990 1991 1992 1993 1994 1995 1996 1997 1990
PStation/survev' 1 3 4 4 5 3 3 4 4 5 5 4 3 4 4 4 4 4 4 2 2 2 2

Coverage Based on # of Contact Points (continued)

Phyllospadix app.
Pikea robusta
Plocamium cartilagineum
Polyneura latiesiua
Prionitis australis
Prionitis app.
Ptarobhondria woodit var. woodil
Pterocladia caloglossoidee
Pteroeiphonia dendroldea
Pterygophora californica
Rhodophyta (Juv. blades)
Rhodoptilum plums=m
Rhodymenia app.
Sarcodiotheca gaudichaudii
Sargamsum utioum
Soinaia confusa
Smithora natadum
Ulva/Rnteromorpha app.
ooralline crust
filamentous red algae-complex
juv. articulated coralline algae

14.0 8.7 5.0 4.6 4.7 6.5 10.3 3.1 1.6 0.9 0.3 <.1

- - - ".1 - <.1

-. 1 0.2 .-1 <.1 0.3 v.1 <.1 <.1 - v.1 v.1 0.1 - 0.1 - - -

0.2 ..1 - -1 - - 0.1 1 0.2 <.1 0.2 0.1 0.4 0.4 <.1 0.4 0.0 0.5
1.0 2.0 0.6 0.9 0.5 0.5 1.7 2.3 2.4 3.1 4.7 11.1 9.2 19.0 23.1 23.5 17.0 13.4 16.6 7.0 7.5 5.5 2.8

- - v.1 - - . - - . -

.. 1 1.0 1.6 0.3 0.9 0.5 0.9 0.1 0.1 0.3 0.2 0.1 1.7 0.6 0.3 v.1 v.1 - -

- - - - - - - <.1 - - - - - v.1 .1 <.1 1.1 0.6 0.5 0.5 0.5
1.5 0.3 0.6 1.5 0.3 0.2 0.2 2.1 3.5 2.5 0.4 <.1 . - .1

0.2 0.1 0.4 v.1 - .1 v.1 0.2
< .1 - -- . - - - - - - - -

S- - <.1 <.1 0.3 0.4 0.3 0.1 0.3 0.3 0.0 4.4 3.9 4.4 4.4 5.1 7.5 7.0 6.0 3.3 1.0
1.5 2.1 1.1 0.3 1.7 2.0 0.9 0.9 0.8 .1.2 2.0 0.7 2.0 0.4 0.3 C.1 0.1 <.1 <.1 .1 .1 -

- .- - - - .1 -. 4. 0.1 - .. '1 . .

I. - 0.3 0.3 0.6 <1

4.0 1.8 <.1 0.3 0.2 0.2 <.1 0.6 <.1 <.1 .1 <.1 v.1 '.1 0.6 <.1 v.1 0.5 0.3 0.3 <.1 0.3 0.3
29.5 60.0 34.8 39.4 41.5 45.5 50.5 62.4 62.5 56.3 47.1 59.9 63.0 59.9 54.4 56.8 62.5 54.6 53.8 51.5 49".3 44.0 53.5

- 0.2 <.1 - 0.2 <.1 -I< - 1 v,1 1.4 0.1 0.6 4.0 2.3 6.0 2.0 2.0 8.8
- 0.0 -- -



Subtidal Line Contact - Yearly Algal and Substrata Mean Abundance Ct Cover for 7 m squared) - STATION NDC 4 -4M

species Year 1976 1977 1979 1979 1990 1991 1982 1993 1994 1995 1986 1997 1999 1999 1990 1991 1992 1993 1994 1995 1996 1997 1998
smtation/lu-veya 1 1 4 5 3 3 4 4 4 9 4 3 "r ns 4 4 4 4 4 2 1 2 2

CoveXage Based on 5 of Contact Points

Ahnfeltiopsie leptophylla
Ahnfeltiopsks linearie <.I 0.3 0.3 ..1 0.1 0.3 0.4 0.3
Amplislphonka pacific&a -.

Antithamnion/Platythamnion spp.-complex - - - -
Calliarthron/Bossiella spp.-complex 54.5 57.0 47.5 51.8 49.7 53.7 49.1 40.4 44.4 47.6 *43.0 50.5
Callithamnion spp./Pleonosporium app. - - - - - - - - - -

Callophyllis firma - - - - - - - . - - - .1
Callophyllia flabellulata - .1 ..1 0.3 '.1 0.2 0.9 ..1 o.3 0.4 0.1 1.2
Callophyllia spp. 3.0 4.5 2.9 3.2 3.5 4.2 7.9 4.3 4.3 3.2 2.1 1.7
Chondracoanthue canaliculatus - - - - - - - - - <.I

Chondracanthus corymbiferus (prey. Gig. 4.5 6.0 7.5 5.9 6.5 9.3 10.3 9.5 12.0 12.9 15.0 19.2
Chondracanthus harveyanus/spinosus -.1 - - - - - '. ..1 0.1
chrysophyta unid. - .1-
Coilodesme oalifornica -- .- - .

colpomenia app. - - .. I <.I

Corallina offtcinalis 0.4 0.5 0.7 o.k 0.1 9. 0.1 0.5 0.1 0.3
Cryptoplaura ruprachtiana 31.5 40.3 39.9 42.9 49.8 51.9 44.9 54.5 51.9 43.3 54.7
Cryptopleura violaoea - 9.1 0.4 - - 0.3 0.5 0.2 4.1 14.7
Cystroseira osmundaoea 9.0 7.0 5.1 5.9 9.5 10.0 11.0 9.3 9.4 11.2 8.3 8.0
Delesseriaceaa (Juv.) 33.0 0.5 0.2 - - - - - - -

Deamareetia app. - - 0.3 - .1 - - 2 .5 0.3 .1 .C I
Dictyoneurum californicum 6.5 5.0 7.6 6.5 6.5 7.0 6.4 6.9 4.1 5.3 0.6
Dictyota binghaoiae - -.1 0.1 .1 - - - .1 0.1 - .1 1.
Egregia menziesli 0.1 .--

Endarachne/Petalonia-complex - -
Rrythrophyllum delesserkoides 0.1 - 0.5 0.1 c.1 0.2 0.3 0.3 0.5 0.1 '.1
Parlowia/Pikea app.-complex 0.1 o.k 0.1 0.2 0.2 0.2 o.1 0.1 ..1 0.1 1.1 2.2
Faubhea laciniata
Oastroolonium subarticulatum -. 1
Gelidium robustum - .1 0.1 0.2 o.k ..I o.1 0.2 C.1 4.2
Gelidium app. -
Oloiosiphcnia calitornica <.I <.1

Halioystis ovalis (.Derbeasia marina) 0.1 0.1 0.1 <.1 <.1 0.1 0.1 <.I C.1 c.1
Halymenia/Schlrzymenia spp.-compler 0.1 0.2 - - 0.1 o.1 o.k 0.0 0.5
Hymenena app. -- - - - - <.I

Laminaria setchellil 1.0 1.0 2.5 2.1 1.7 1.6 1.3 0.4 0.9 0.6 0.3 4.1
Laminariales o.k o.k o.k -. 1 ok 0.1 o.1
Nacrovytias -pp. -

Naripelta rotata 0.1 .1 -

Maszaella heaterocarpa - . . - . -
Mazzaella lilacina (prev. Irid. cord.) 2.0 0.5 0.4 0.8 0.7 0.8 0.9 0.9 2.8 1.3 2.4 3.3
Mazzaella roasa . - - - - - - 0.3 o.1 o.k 0.1 <.k

tembranoptera/Branchkogloesum spp. - < i . I. - - - ..1 -.1
aicrooladia coulteri 0.5 0.5 0.3 0.4 0.5 1.3 0.8 0.6 1.1 0.3 0.6 1.5
Meoptilots densa - - 0.1 o.k ..1 0.3 0.1 o.1 0.1 o.1 0.1 -

Neoptilota hypioidee o.k -..-

Nereooystia luetkeana 0.5 - .1 o.k •.1 o.1 0.1 0.1 - -

Nilnburgia andersoniana -

Non-ooralline crust 2.5 3.0 1.3 1.5 0.2 0.5 ..1 o.k 0.6 0.8 2.3 1.7
Opuntiella californica 1.5 .1 - 0.3 4.1 0.3 0.3 0.3 0.3 0.3 o.k 0.2
CsaOndea epp. -.2 o.1 0.5 0.8 0.5 0.3 0.4 0.1 0.4 0.6 1.5 2.5
Phaeophyta (joy.) - - - - - - .1 - -
Phycodrys app. -. o. o. -

Phyllospadix app. 2.0
Pikea robrata -- 0.1 .k

Polyneura latissima - 1.0 3.1 0.9 1.2 1.2 1.1 2.5 2.5 0.9 0.1 0.5
Prionitts australia 1.5 2.0 0.6 - - O.S 0.9 0.6 0.3 0.3 - 0.5
Prionitia app. 0.5 0.5 2.3 1.8 1.7 1.7 0.9 0.9 2.0 2.0 5.3 9.7

o. I - - - - - - - -

0.4 0.9 2.3 0.4 0.9 0.3 0.5 1.0 1.5

- .1 0.3 o.k o.1 o.1

46.1 42.9 50.6 47.3 46.1 36.9 47.0 39.3 37.0

- 0.1 0. 1 - - - - -

0.1 0.3 <.k <.I c.k o.1

3.0 1.4 0.5 0.6 o.1 0.9 1.0 o.k

18.3 19.9 12.3 9.1 12.0 6.3 3.5 5.0 4.3

0.1 0.4 1.4 1.9 3.6 1.3 - 1.9 0.9
<.I O.1 3.0 0.5 5.0 0.5 6.5 6.5 6.3

0.1

..1 o.1 o.1 o.k 0.1 <. -I.1

0.k 9.1 0.1 0.1 o.1 -,1 <, o.k
24.4 14.6 2.5 1.9 0.4 0.5 . -

34.5 30.9 24.0 28.5 19.9 15.5 27.5 23.9 1.0

0.4 0.4 2.0 0.6 0.8 1.0 1.5 0.3 0.8
- - - - - - 0.3 -

2.3 0.4 0 .1 0.4 3.5 -.1 k 1

1.9 5.0 15.0 16.5 19.5 13.0 12.0 19.3 3.3

-- <.1 - 0.5
0.9 1.0 2.6 1.9 2.8 1.5 5.0 1.9 3.5

0.4 0.1 o.k 0.1 4.1 0.3 - 1
- - - 0.1 --

4.1 4.1 .1 <- .1 C.k o.1
o.1 o.1 <.1 o.1 o.k o<,1

4.1 0.6 3.0 3.4 2.9 3.0 2.5 7.5

0.3 0.3
o1 0.1 o.1 0.1 ok 0.5 0.5 o.1

1.8 4.0 o.. <.l -1 C.1 .I

-.1 0.4 0.3 4.3 2.0 0.9 1.0 2.0

1.9 1.9 1.4 0.6 0.5 1.3 4.1 0.5
0.1 o.1 - - -
7.5 6.4 1.1 0.1 <.k 0.3 3.5 O.5

0.1 0.1 o.1 0.1 o.1 1.1 <. -

0.8 2.0 2.3 0.9 1.0 1.9 0.3 0.3
19.6 19.0 16.5 16.8 15.1 9.0 8.5 4.3 7.5



Subtidal Line Contact - Yearly Algal and Substrate Mean Abundance (% Cover for 7 m squared) - STATION NDC 4 -4m (continued)

Species Year 1976 1977 1970 1979 1980 1981 1982 1983 1984 1985 1986 1987 1980 1969 1990 1991 1992 1993 1994 1995 1996 1997 1996
# lStaton/Surveys 1 1 4 5 3 3 4 4 4 6 4 3 no ns 4 4 4 4 4 2 1 2 2

Coverage Based on # of Contact Points (continued)

Pterochondria w*odli var. woodii
Pterocladia caloglossoides
Pterosiphonia dendroidea
Pterygophora californica
Mhodophyta (juv. blades)
Muhcdoptilum plumosux,
Rhodymenia spp.
Baraodiotheca gaudichaudil
Gargassum muticum
Scinaia confusa
Ulva/Enteromarpha spp.
coralline crust
filamentous red algae-complex

0.5 5.0 0.9 0.2 <.1 =.1 0.3 <.I <.I <.1 <.1 c.1
1.0 c.1 0.1 .1 - - - - - C.1 <.1

2.0 1.6 2.8 1.8 2.3 1.4 1.3 2.8 1.9 0.5 .. 1

1.0 0.5 0.5 0.5 - - - 0.4 <.1 - -
- .1 - < .1 - - - - -

6.0 1.9 1.5 1.8 2.5 4.5 4.9 4.5 3.8 7.8 7.5
1.5 <.1 6.1 <.1 <.1 '.1 0.1 c.1 0.2 0.1 1.2

- .l -0.4 <.I <,1
1.5 - 0.1 <.I e.1 <.I <.1 0.8 l.1 <.1 0.1 .. 1

52.5 60.5 67.8 65.3 61.7 60.0 62.6 52.6 68.3 56.7 67.9 70.0
6.5 5.0 0.4 0.6 ..1 -.1 C.1 0.9 0.1 <.1 <,l <.I

c.1 <.1 <.1 1.5 - - - -

<.1 <.1 c.1 0.1 0.4 0.5 4.5 0,3 0.5

0.1 -. 1

12.0 12.3 14.9 14.3 9.6 8.5 5.5 5.5 5.0
0.4 0.1 <.1 .. 1 <.I - - <. -

- - 0.3 ..1 - .1 ,l

<.1 c.l c.1 c.1
C.1 g.1 0.1 0.1 <.1 C.1 C.1 -.1 c.l

63.9 61.1 51.6 47.1 451 50.3 S5.O 39.3 34.0
0.3 O.S 0.6 1.8 3.0 3.8 - 4.3 2.8



Subtidal Line Contact - Yearly Algal and Substrate Mean Abundance (I Cover for 7 m squared) - STATION NDC 6 -3m

species Year 1976 1977 1978 1979 1990 1981 1982 1983 1984 1985 1986 1987 1988 1999 1990 1991 1992 1993 1994 1995 1996 1997 1998

Coverage Based on # of Contact Points

Ahnfeltiopais leptophylla
Ahnfeltiopsis linearia
Antithamnion/Platythamnion app.-complex
Bryopals app.
Calliarthron/Boasiella app.-complex 9.5 5.3
Callithamnion spp./Pleonosporium app. - -
Callophyllis firma
Callophyllis flabellulata 3.5 2.5
Callophyll9s app. 11.5 16.3
Chondracanthus corymbiferus (prey. Gig. 12.0 20.3
chondracanthus harveyanua/spinosus
Chrysophyta unid.
Colpomenia app.
Corallina officinali- -
Cryptoploura ruprechtiana 9.3
Cryptopleoura violacesa -

Cystoseira oamundacea -

Deleeseriaceae (juv.) 17.0 7.5
Oeamarestia app. - 0.8
Rrytbrophyllum delesserioldes '.1 1.5
Farlowia/Pikea app.-complex 0.5 2.9
Gaatroclonium subarticulatum
Gelidium robustu= <.1
Halicystis ovalil (-Darbesia marina)
Walymenia/Bchizymenia app.-complex 1.0 2.3

Hymenena app.
Laminarif notchellii 2.5 6.0
Laminariale - 0.8
Macrooyatis app. -

Mazzaella beterocarpa o.1 2.0
Mazzaella lilacina (prey. Irid. cord.) 5.5 1.9
HazzaellC roses - -

Hicrooladia coulteri 0.5 5.3
Neoptilota donna - -
Nereocystio luetkeana 0.5 0.3
Hienburgia andersoniana -
Non-coralline crust 1.0 1.3
opuntiella californica - <.I
Oamundea *pp.
Phycodrya app.
Pike& robusta - .1
Polyneura latisglma 7.0
Porphyra app. -
Prionitis australia <.I
Prionitis app. 0.5 5.5
pterocladia calogloaaoides - -

Pterooiphonia baileyi 0.5
Pterosiphonia dendroidea -
Pterygophora californica 1.5 <.I
Bloodophyta (Juv. blades) 7.0 2.3
Rhodoptilum plumosum - -
Rhodymenia app. 1.0 10.3
Sarcodiotheca gaudichaudli - -

scinelai confusa 0.3
8pongomorpha/Acroaiphonia-complex -

Ulva/Hnteromorpha app. 1.5 1.3
coralliae cruet 10.0 16.0
filamentous red algae-complex 3.0 0.5

- .1 - < .1 - 0.1 - . - - -

0.1 0.5 0.3 0.1 0.1 0.5 ..1 0.1 0.1 1.0 0.3 - .1 2.3
- - '.1 - - o.1 0.1 '.1 '.1 €.l 0.1 -. 1 o.1

<.I 0.5

20.5 14.0 22.8 30.5 21.9 28.9 31.3 33.2 28.0 22.0 10.5 4.5 3.0 4.5 1.5
- . o.<1 - .1

2.0 0.5 0.3 t.1 4.1 0.1 <.1 C.1
.. 1 0.2 2.7 0.5 0.1 0.6 0.3 0.2 .. 1 0.1 - .1

13.0 6.3 6.0 1.8 0.6 1.4 0.9 1.2 0.1 0.1 0.1 - - .1 <.1

50.5 49.3 59.5 65.5 56.6 53.4 45.9 42.5 15.3 11.3 9.6 6.3 3.0 11.8 14.8
* * .1 - - .1 - ,01 -

4..1 4 .1 4:.1 <.1 2.4 K.1 0.1 2.5 5.4 13.0 7.5 4.8 3.5
- - -- - - - - 4 .1 - - - -

<.1 <.1 -.1 0.1 0.1 4.1 <.1 .1
35.0 23.7 0.7 0.3 0.1 0.1 . .1 ..1 - -

- - 1.5 30.3 43.8 41.5 44.0 46.0 55.0 44.3 48.4 37.8 3.5 35.5 12.3
0.l .. 1 0.3 0.8 <.1 <.1 -. 1 - .1 - .1

3.5 4.1 0.7 0.3 0.3 4..1 o.l
- 40.1 -- - - -

5.0 1.2 1.9 1.9 0.9 7.S 6.9 22.7 34.9 53.9 52.9 54.3 50.0' 65.9 55.5
<.1 0.3 0.3 0.6 0.3 .1 .. 1 0.4 - 4.1 0.5 -

* .1 0.5 1.3 1.6 2.4 5.1 11.5 13.9 17.3 15.0 12.3 16.5 12.8 16.0
- - - 0.1

2.5 0.8 8.0 2.9 6.0 1.0 0.5 <.1 o.l t.1 K.1 0.1 C.1 0.5

0.5 2,7 0.5 - - - - - 0.3 -
6.5 6.0 2.3 0.3 -

0.5 <.1 <.1 C.1 -
-- 0.1 2.1 1.8

9.0 5.5 6.2 2.0 0.1 <.1 0.2 . 4:.1

K.1 <.1 2.5 1.3 0.1 0.1 K.1 K.1 <.1 - .1 <.1 <.1 o.1 -

7.5 0.5 <.1 4.5 0.6 2.5 0.3 0.1 0.1 0.1

1.0 .. 1 .. 1 -.1 -
0.5 0.2 - -
- - -. 1 1.1 0.8 0.5 1.5

<.1 0.2 1.3 1.0 2.4 2.4 1.9 0.5 0.9 0.3 0.0 <.I 2.0 1.5 1.8
- 0.1 o.1i

1.0 <.1 1.3 5.0 1.0 0.5 0.8 0.5 0.1 0.1 4.1 C.1 <.1 0.3
3.1

- <,1 - 0.3 - 0.1 -

9.0 013 2.0 ..1 0.1 < .1 0.1 <.1 0.1 <.1I

o.1 - 0.2 -
-. 1 .1 0.1 0.1

2.5 8.2 14.2 25.5 17.4 22.4 17.3 13.2 4.0 2.9 0.0 0.3 0.5 0.5 0.3

- 0.1 o.1 0.1 4.1 0.3 .. 1 0.3 4.0

8.0 1.9 0.7 - .1 -- -
- 0.2 --

- - -4 - - .1 - - - . -

32.0 19.0 26.2 28.5 36.3 36.5 36.9 39.3 38.1 30.0 29.0 35.3 22.0 32.0 27.3

0.5 <.1 0.5 0.5 0.5 0.9 0.9 <.1 - -<.1 - - - -
0€.1 - - - - - - -

- - - . . - ,,1 -

1.5 0.5 2.5 0.1 C.1 <.1 K.1 K.1 <.1 C.1 <.1 0.5 - <.1 1.0
25.0 22.5 25.8 32.9 27.0 34.8 25.0 24.3 22.5 21.3 22.3 19.0 26.0 20.5 21.0
0.1 <.1 1.7 ..1 4.1 0.9 3.1 5.2 4.9 7.5 12.8 11.3 13.0 17.0 25.9



Subtidal Line Contact - Yearly Algal and Substrate Mean Abundance (% Cover for 7 M squared) - STATION SDC 2 -3.

Species Year 1976 1977 1970 1979 1900 1901 1902 1903 1904 1905 1906 1987 19089 1909 1990 1991 1992 1993 1994 1995 1996 1997 1999

# Station/survey* 1 3 5 6 6 4 4 5 6 6 5 5 4 4 4 4 4 4 4 2 2 2 2

Coverage Based on # of Contact Points

Ahnfeltlcpoia laptophylla - 0.7 .1 o.1 - .1 c.1 ..I €.1 0.1 .. 1 0.1 0.5 C.1 .1 c.1 - -- <.1

Ahnfeltiopsie linearise <.1 0.3 - .1 0.4 1.1 2.6 3.1 1.3 1.9 1.3 1.3 2.9 6.5 3.5 .. 1 0.9 2.5

Amplisiphonia pacifica - . - -

Antithamnion/Platytthamnion epp.-complex 0.3 c.1 <.1 0.1 0.1 .1 0.1 -.1 C.1 C.1 C.1 o.1 C.1 c.1 <.1 o.1 0.3 <.1
aryople app. - .1 - - .1 - - - - - - - - - ..1 - - -
Cal1±arthron/Boeiealla app. -oomplmx 40.5 41.2 33.4 39.3 36.4 29.4 33.1 21.5 17.6 19.5 11.0 16.8 15.9 22.3 22.3 34.6 24.4 22.S 24.6 16.5 19.5 IS.5 11.0

Calllthamnnion pikeanum - - - - - - - - - - - - - - - - - 0.1 - - - -

Callithamnion app./Pleonoeporium app. C.1 - - C.1 - - - - - - 1 - - - - - - -

Callophyllis firma o.1 0.1 <.1 0.1 €.1 - '.1 - -

Callophyllie flabellulata C.1 0.1 0.2 c.1 '.1 '.1 C.1 o.1 .. 1 0.3 o.1 0.5 0.6 0.6 1.4 0.1 0.1 <.1 -. 1 .. 1 <.1 -

Callophyllie app. 0.5 1.6 0.1 0.3 0.2 0.1 .. 1 0.1 .. 1 0.2 0.6 0.1 1.0 1.5 0.1 2.0 0.4 0.1 0.1 - 4.1 -

Chondracanthus canaliculatue - - - - - - - - - - - 0.1 0.1 ..1 - - - 0.1 .1. - - -
chondracanthus corymbiferue (prey. Gig. 1.0 0.2 <.1 2.3 1.8 1.1 1.0 1.5 4.9 11.2 6.5 18.7 21.9 14.9 16.9 12.0 0.3 9.5 11.5 9.0 S.9 1.9 0.9

Chondracanthus harveyanue/epinoau. - o.1 ..1 0.1 0.3 0.3 0.9 0.5 2.3 7.9 1.6 7.3 4.3 0.6 5.5 7.3 10.0 6.0 2.3 ..1

Chondria decipien - - - - - - - - 1 - - - - - - -

Chryeophyta unid. <.1 1.3 ..1 .. 1 0.1 0.1 0.3 2.6 3.6 0.6 0.5 1.0 21.3
Cladophora app. -- .1
Collodeame californica ---. - - .-
Colpomrnia app. ..I '.1 -. 1 C.1 o.1 0.1 o.1 - - .. 1

Corallina officinalia 3.0 2.5 6.3 5.7 5.2 2.5 3.9 1.6 3.4 3.1 0.6 1.7 0.5 .. 1 0.S 2.6 0.6 2.4 2.5 4.5 1.3 1.5 1.0
Cryptopleura rupraohtiana - 11.3 12.4 29.3 25.9 19.6 23.6 12.3 19.0 45.6 19.9 13.9 18.1 20.9 10.3 12.1 2.5 .. 1 0.1 - - - -

Cryptopleura violacea - - 0.4 0.5 0.9 0.3 0.9 0.4 1.0 3.6 5.0 15.6 33.0 25.1 37.3 34.4 45.9 45.0 0.5 1.3 43.5 41.0 -

Cyatoecira ocaundacea 3.5 3.5 4.3 3.1 3.7 3.0 3.0 2.5 0.4 o.1 0.2 .. 1 C.1 0.1 2.4 2.3 6.0 4.5 4.3 2.5 1.6 0.5
Delesaeriacaae (Jwo.) 7.5 0.2 - - - - - - - . .

Derbhsla marina (filamentous) - - -.
Deasareatia app. 1.0 7.2 31.2 6.3 15.3 12.4 11.1 46.0 17.1 6.9 0.1 0.4 a.1 0.9 o.1 - .1 0.3 - .1 o.1
Dictyonaurum californicum 0.1 - -

Egregia mensiesil 4.1 - .l 0.2 '.1 0.1 0 .1 0.1
Erythrophyllum deleasericidee - - - - .. 1 0.2 0.1 .1 - - --

Parlowia/Pikea app.-eomplex - <.I 0.1 0.3 ..l 0.1 0.3 -1 0.5 1.0 1.1 1.5 1.6 2.9 0.9 1.0 4.3 6.9 1.9 0.3 9.3 9.6 '.1
aastroclonium aubarticulatum - - - - '.1 . .1 <.1 - .1 . .1 0.1 0.6 1.9 1.1 0.4 0.1 0.1

Gelidium robuatum u 0.7 0.2 0.2 0.3 C.1 0.1 o.1 C.1 ..1 0.1 0.2 0.S 0.5 1.6 1.5 2.4 1.6 3.6 1.8 1.0 0.9 1.0
Gelidium app. - o.1 - -. - -- 1 0.2 ..1 0.1 0.1 0.1 0.1 1.1 0.9 1.9 3.9 2.9 3.5 6.0 5.9
Gracilartopsie lemaneiformie - .. I - o.1 - - - - - - -

Crateloupia doryphora - 0.1 0.3 -

lalicystis ovalie (oDerbesia marina) - 0.1 o.1 o.1 o.1 o.1 o. <.1 ..1 <.i o.1 0.I
Nalymenia/Schizymenia spp.-complex - 0.2 0.2 <.1 ..1 0.9 0.7 <.I .. 1 4.4 2.1 0.1 0.1 0.3

Haplogliia andersoni - - -.1
Hymenana app. - 0.2 - 0.1
Laminaria eatohellii <.1 0.3 0.5 0.6 0.3 0.6 0.4 0.3 0.3 0.2 '.1 .. 1 - - -€.1
Laminarialeo 0.7 0.2 -.1 .. 1 -.1 <.1 o.1 <.1 , . .1 .. 1 -.1 ..1 .. 1 -.1 - ,1 - o.1 -
ac.rocystie app. - - - - - - - - - - 1.9 5.4 9.1 6.8 5.3 3.8 10.9

Mazzaalla lilacina (prey. Irid. cord.) 0.1 0.6 1.7 0.5 0.6 0.6 0.6 1.1 4.6 1.7 8.9 6.0 3.9 2.5 1.3 ..1 - 0.1 - -
Mazzaalla roeea - 1 - -. 1 -. 1 .. 1 .. 1 0.5 0.9 .. 1 .1 o.1 o.1 .. 1 0.3 .. 1 0.1
Halobhesa mediocriea <.I-.1 o.1 1 .1 - 1 -1 - - . - - - - - - -
Microcladia borealis - - 1 - - - - - -. - -

Hicrocladia coulteri <.1 0.1 0.9 0.3 1.0 1.6 0.3 2.2 4.3 1.3 4.6 7.0 4.4 0.3 1.5 0.1 ..1 .1 .1 <

Neoptilota dans& C.1 - o.I . .1 -I.1 - - - - - - - --

Nereocystis luetkeana 0.3 .. 1 0.4 0.3 '.1 - - - '.1 - - - - - - - - -

Nienburgia andereoniana - . - - - - - - - ..1 - - - ..1 2.0 3.6 6.9 1.1 3.5 11.0 14.0 <.1
Non-coralline cruet 1.5 1.7 2.0 3.3 1.4 0.9 2.3 0.9 4.1 4.5 0.6 9.3 9.9 6.5 9.9 5.5 7.0 1.8 3.6 0.5 1.5 1.5 0.3
Opuntlella californica - - - - - - - ..1 - .1 6.1 -.1 - - - - . . - . -

Oemundea app. 0.7 <.1 1.7 0.4 1.1 0.9 0.4 1.3 10.0 2.6 3.6 7.8 19.9 8.0 6.4 3.0 0.3 .1 .,1 .. 1 0.3 -

Phaeophyta (juv.) - -. 1
Phaos trophion irregulare -. 1

Phycodrys app. -- - .•
Phyllospadix app. 0.5 3.9 4.2 3.6 4.1 4.4 4.4 1.9 0.3
Pikea robuata - - - c.1 -. 1 1 .1 .1 .1 .1 .1



Subtidal Line Contact - Yearly Algal and Substrate Mean Abundance (i Cover for 7 m squared) - STATION SDC 2 -3m (continued)

Species Year 1976 1977 1979 1979 1980 1991 1962 1983 1984 1995 1996 1997 198B 1989 1990 1991 1992 1993 1994 1995 1996 1997 1999
9 9 t4 -,15..r.,c i a a 3 5£ A 5 a 6 A A A a a a A a 2 2 2 2

Coverage Based on # of Contact Pointa (continued)

plocami•m cartilegineum
Polyneura latiesima
Porphyra spp.
Prionitis australis
Prionitis app.
PterochondrAia woodli var. ,oodii
Pterocladia calogloesoides
Pteroeiphonia dendroidea
Pterygophora californica
Rhodophyta (Juv. blades)
RhodoptilUm pluMosutk
Rhodymenia spp.
Sarcodiotheca gaudichaudii
Scinaia confuea
snithors naladum
Spongamorpha/Acrosiphonia-complex
Ulva/Bnteromorphe app.
coralline cruest
filsmentous red algae-compleax

.1 ..1 - .. .1 - . I - - g.1 .1 - <.1 0.3 -

0.1 C.1 .1 <.1 C.1 0.1 c.1 c. C.1 C.1 C.l - -
-.- - c. I - .1 I 4.1 - - -. .

C.1 ,- K.1 0.1 C•: 0.1 <.1 <.1 0.1 "0.1 0.9 , ,1 1.1 0.9 0.4 0.4 0.9 - 0.3 0.9

1.0 0.2 0.5 0.5 0.9 0.6 1.4 1.0 2.9 3.1 6.9 6.6 16.3 19.0 23.0 22.0 13.0 10.4 19.1 13.5 12.5 4.9 10.3
- - - - - - 0.1 - - - - - - - - - - - - - - -
- - - c.1 - - - - C.1 - c. 1 - - - - - - - - - -

- C.1 - <.1 <.1 C.1 .- - - -1 <.1 - - <.1 c.1 s.l <.l 4.1 0.5 3.0 2.3
9.0 4.0 2.4 3.9 1.9 1.4 2.6 1.2 1.3 1.0 0.4 c.l <.1 -. 1 0.1 ..1 - .l < .1 . I

- - 0.3 0.4 - - - 0.1 <.I - - - -
- .1 - - -.- i - - -

C.1 C.1 0.6 0.4 <.1 1.0 O.S 0.4 0.3 0.6 1.3 1.9 2.5 7.3 5.4 6.4 9.0 10.1 10.8 4.0 S.5 6.5

c.1 0.3 0.3 0.3 0.9 0.1 0.9 2.2 1.2 4.9 S.3 1.4 2.3 1.0 -C.1 0.1 - 0.3 <c.1 I1

- c.l - 9.1 - ,c.1 c.1 - - .- - .l - .<.l I -
- - 9.3. 0.9 .•.1 - - - - - - - - - - - -. -

- 1.0 -. 1 - -

2.5 2.2 2.2 2.9 2.8 0.3 1.3 0.4 20.0 19.6 4.1 <.I 0.5 '.1 ..1 <.I C.1 <.1 -1 <.1 -. 1 <.1 c.1
35.5 36.3 35.5 43.8 34.5 20.5 36.9 27.9 47.9 57.9 21.2 64.0 54.1 61.5 48.0 55.3 59.3 44.5 3•.9 34.8 40,.5 44.3 36.8

- - <.I -. 1 0.2 ..1 0.3 1.0 0.3 <.1 0.1 0.1 0.1 - - <.I 0.1 0.5 0.9 4.3 - - o.s



Subtidal Line Contaot - Yearly Algal and Substrate Mean Abundance (% Cover for 7 m squared) - STATION SDC 3 -4m

Species
#Stat~ion/Ouo

Year 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1997 1988 1989 1990 1991 1992 1993 1994 1995 1990 1997 1998
7vev 1 3 5 6 6 3 6 3 6 6 4 5 ns ns 4 4 4 4 4 2 1 2 2

# station/Sur
Coverage Based on # of Contact Points

Acrosorium uncinatum

Ahufeltiopols leptophylla g v.1 v.1 - -

AhMfeltiopsls linearis - ..1 1.i 0.1

Ampllslphonla pacifica -- -

Antlthamnion/Platythamnion app.-complex <. v. v. v.1 v. -

Bryopsis app. -. 1 v.1
Calliarthron/osasiells Opp.-complex 30.5 37.2 31.5 30.0 29.5 43.7 49.2 45.0 37.3 34.1 35.4 25.6
Callophyllis firma -.- - - - .1I - - l - .1
Callophyllis flabellulata - ..1 0.2 0.3 0.2 0.2 1.1 0.2 v.1 C.4 ..1 0.1
Callophyllis spp. - 0.7 0.2 0.2 ..1 1.2 1.1 0.5 0.4 0.9 1.4 1.1
chondracanthus oanalioulatue - - - - - - - - <.1 <.I

chondracanthus corymbiferus (prev. Gig. - 0.3 -.1 0.7 1.3 4.8 9.1 9.6 9.5
Chondracanthus harveyanua/spinosus - - - - -•- a . -

Chrysophyta unid. - 10.0 - 3.8
Cladophora spp. .. 1 v.-
Clathromorphum parcum v. I
Coilodeeme californica 4.1
Colpomenia spp. C.1 v.1 - -

Corallina ofticinalis ..1 0.3 - ..1 0.2 0.4 0.3 v.1 <.1 0.1 0.4
Cryptopleura ruprechtiana 4.7 6.0 8,3 11.3 23.9 31.0 35.5 35.2 70.3 49.1 61.7
Cryptopleura violacea 0.2 ..1 v.1 <.I <.1 0.2 0.4 0.5 1.4 27.9
Cyatoseira osmundacea 1.0 0.2 0.7 0.3 0.7 1.2 2.8 2.8 2.3 0.3 0.1 1.0
Deleaserla decipiene - - - - - - C.1 -

Delesseriaceas (juv.) 6.0 1.3 .. 1 .. 1 v.1
Desmarestla spp. - 1.0 - 1.6 0.8 1.3 18.3 6.3 1.3 39.5 -
Dictyota binghamias 4.1 <.1 ..1 0.2 ..1 0.2 .'.1 2.1 0.2
Egregia menzisai - - .1

Brythrophyllum delesserioldee -. 1
Farlowia/Pikea app.-complex . .1.1 <.1 .1 ..1 4.1 0.2 ..1 4.1 1.2 0.3 0.3
Gastroclonium oubarticulatum - - - - -

Oelidium coulteri 0.5 - - - -

Oelidium robustum <-1 -.1 4.1 .1 <.1 ,.1
Gelidium Opp.. - - -

aloiosiphonia californica - 0.1
Halicymtis ovalls (.Derbesia marina) 4.1 v. - <.1 v.1 v.1 c.1 <.1 C.1
Halymenia/SchisymenLa app.-complex - v.1 - -.1 0.2 ..1 ..1 v.1
Hymanena app. - - - - - -

Laminaria setchellil 0.7 0.5 0.4 0.2 0.7 1.5 0.4 0.2 v.1 0.1
Laminariales -. 1 . .1 0.1 - .3 - 0.1

Macrocystis app. - -

Mazzaall lilacina (prey. Irid. cord.) <.1 - .1 v.1 v.1 ..1 0.2 0.3 0.4 1.7
Mazzaella rosees -. - .. I0.2
Nembranoptera/Dranchiogloe=um app. -. 1 •.1 v.1
Microcladia coulteri . .1 v.1 <.1 -. 1 c.1 0.3 0.7 ..1 0.1
Neoptilota dense ..1 4.1 g.1 4.1 0.2 -.1

Nereocya luettkeana -- .

Nienburgia andersoniana- - - - -

Non-coralline crust 1.0 0.8 0.5 0.4 <.1 0.2 0.4 ..1 0.5 0.3 0.3 1.6
Opuntiella californica -.1 - .1 0.2 ..1 ..1 0.2 0.3 v.1 0.1
Oamundea app. 0.2 - - .1 4.1 0.3 ..1 0.2 1.7 2.0 2.4
Phaaophyta (juv.) -. 1
Phaoaotrophion irregulars v.I -
Phycodrys app. -. 1 - -

Phyllospadlix app. 1.0
Pikea robuata C C.1 - v.1 .1 .1 .1
Plocoamum cartilaginum 4.1 < .1 - <.I
Polyneura latisslua - 0.2 0.3 0.6 1.4 1.9 2.5 6.3 1.5 0.5 0.3 1.4
Porphyra Opp. -- - 1 -. I- -

0.5

0.1 0.1 0.1 0.6 2.0 2.3 1.5 ..1 1.8

v.1 v.1 <.1 -.1 3.5 0.3 0.5

32.8 38.4 24.8 27.6 26.5 33.8 39.0 34.3 35.5
<.1 :.1 .1 <.1 - -
-.1 0.4 0.9 0.6 <.1 1.0 C.1 v.1 <.1

1.3 3.9 3.1 0.9 0.3 c.1
- -<. .1-

12.9 14.6 16.3 15.8 11.1 11.5 3.5 2.0 2.5
- - - - 0.3 - --

-.1 v.1 v.1 1.1 1.0 3.5 12.0 1.8

- .1 - -

S - .1 <.1 0.3 -
v.1 .. 1 0.3 0.1 0.1 t.1 v.1 0.8 0.3

59.9 56.0 43.4 39.9 12.6 3.5 1.0

1.0 0.6 3.0 3.9 0.1 ..1 0.5 4.3 v.1

1.0 1.1 1.5 2.3 1.6 3.3 2.5 1.0 0.3

9.5 <.1 0.3 0.3 -.1 1.3 v.1 <-1
v.1 v.1i - - 4 .1

- 0.1

0.5 0.1 1.6 3.3 2.9 0.0 5.0 0.5 v.1
v.1 -

0.1 .. 1 0.5 0.4 0.8 0.5 1.0 1.8 1.3
- .1 v.1 v.1 v.1 v.1 v.1 v.1 -

v.1 v.1 v.1 '.1 •v.1 ael v.1

v.1 v,1 -- .

0.1 0.3 1.4 0.3 0.8 0.3 0.5 v.1
v.1 v.1 v.1 .. 1 v.1 0.3 0.5 v.1

<.1 2.3 8.3 5.0 6.0 15.8 8.3

1.8 1.5 1.4 2.3 0.4 v.1 - - -
v.1 v.1 v.1 - - . -

v.1 " . . .

v.1 v.1 v.1 v.1 v.1 v.1 - -

v.1 - .1 v.1 . . . -

- 0.4 0.6 1.0 0.5 - .1
0.4 1.6 1.6 1.1 1.4 0.5 2.0 3.5 1.8
v.1 v.1 - .1 .

0.8 2.0 2.9 1.1 C.1

..1 0.1 0 .1.
- -. . .1 .

v.1 0.1 - 0.4 - v.1 . .1 -



Subtidal Line Contact - Yearly Algal and Substrate Mean Abundance (t Cover for 7 m squared) - STATION SDC 3 -4m (continued)

species
#

Year 1916 1977 1978 1979 1990 1991 1992 1983 1984 1995 1906 1997 1989 1999 1990 1991 .1992 1993 1994 1995 1996 1997 1999
Btation/Survevs 1 3 5 6 6 3 6 3 6 6 4 5 ns As 4 4 4 4 4 2 1 2 2

Coverage Based on # of Contact Points (continued)

Prionitis australia
Prionitis app.
Pterocladia caloglossoides
Pterosiphonia dendroidea
Pterygophora caXifornica
Rhodophyta (juv. blades)
Rhodoptilum plumosum
Rhodymenia app.
Sarcodlotheca gaudichaudii
soinaia confusa
Spongomorpha/Acrosiphonia-complel
Ulva/Rnteromorpha app.
Weeksia app.
coralline cruet
filamentous red algae-compleX

- - - - - - c.1 - * <.1- cl -

<, - - - 41 <,1 c.1 c.1 0.1

1.0 (.1 <.1 <.I 0.2 4.2 <.1 C.1 c.1 <.1 <.1

- 0.7 -. 1 0.3 <.1 0.2 -. 1 t.1 <.I c.l . .1 0.2

12.5 9.7 9.4 6.9 4.9 4.5 3.6 0.8 1.1 0.3 0.4 0.9

0.2 - .1 .1 - - -
-<-. - -<.1 - .1 cA - .l

0.2 c.1 0.4 0.3 <.1 0.8 1.9 0.7 <.1 0.3 0.9
- - - - -. 1 4.2 c.l 0.3
- - - - -. 1 - - 4.1

0.2 - - .1 - - -

0.5 C.l 4.1 c<.1 c.1 .1 9.2 2.0 <.1
-- cl t.1 - . - -

53.5 61.9 73.1 67.S 73.4 72.9 72.0 72.0 69.5 76.3 79.4 96.2

- 1.0 0.2 4.1 <.I 0.3 0.6 1.2 0.5 <.l C.1 ..1

0.6 0.6 0.1 C.1 1.4
0.4 2.0 2.1 2.5 3.4 2.5 2.5 0.5 1.5
c.l - .1 - - -

0.1 4.1 <.1 0.1 <.I 0.3 1.5 0.5 <.1

0.9 2.9 2.4 2.4 1.5 3.0 0.5 0.5 4.1
- - 0.1 - - - - .1

c <, - - <.l c.l - <.1 -

2.9 1.5 6.0 7.4 10.9 11.0 10.5 5.5 7.9

c.l C.1 0.1 '<. -
c.l c.1 4.1 c.1 - 41 - - -

c.l c.1 4.1 - .l 4.1 - <.1

79.9 75.4 75.1 69.4 62.3 53.9 52.0 60.3 5S.0

c.1 0.1 0.1 0.3 1.5 4.0 0.5 - 0.3



5ubtidal Line Contact - Yearly Algal and Substrate Mean Abundance (F Cover for 7 m squared) - STATION 9C 1 -3m

Species Tear 1976 1977 1978 1979 1990 1991 19092 1983 1994 1985 1996 1987 1999 1989 1990 1991 1992 1991 1994 1995 1996 1997 1999
tetation/Surveys 1 2 3 4 3 3 3 3 3 5 2 3 3 4 4 3 4 3 4 2 2 1 2

Coverage Baeed on 0 of Contact Points

Ahnfeltiopsia lptophylla -C1 - .1 . .- o.1 0.2 -

Ahnfeltiopsls linearis 0.1 -. 1 <.1 <.1 0.3 - .l o.l <.1 0.2 0.3 k.1 0.5 0.5 <.1

Antithamnion/Platythanmion epp. -complex - - .1 <.1
Bryopeis app. .-.
Calliartloron/Bnsoelle aspp.-complcc 98.0 64.3 58.2 62.5 56.3 63.9 70.5 32.2 37.S 44.1 34.3 42.7 35.0 40.8 41.9 47.0 45.0 46.5 45.3 34.9 48.0 49.5 35.9

callophyllia firma - - - - - . <.I <.I <.I - <.I 0.7 .. 1 <.1 <.1 o.1 <.1 - 4.1 0.1 <.1 -

Callophyllle flabollulata 0.9 0.2 <.1 <.1 0.3 1.2 0.2 0.2 0.3 0.5 ý.1 0.3 0.4 '<.1 0.2 0.4 0.2 <.1 <.1 0.3 .1 -

Callophylli epp. 1.5 1.3 1.2 1.1 0.9 1.9 2.9 0.3 0.7 1.6 2.3 1.2 3.3 5.8 7.9 4.5 4.0 3.5 3.3 1.3 1.8 0.5 1.3

Chondracanthue ganalioulatus - - - - - - - - .1 - - - - - - - - - - - - - -

chondracanthue oorymbiferus (preY. Gig. 19.5 23.3 20.3 25.0 21.7 23.7 19.5 22.8 26.7 27.0 23.0 17.2 20.7 17.0 17.1 17.5 22.9 21.7 27.0 26.0 29.9 14.0 22.0

Chondracanthus harveyanusz/epinosus - - 0.2 0.3 <.1 <.1 0.2 0.2 2.0 <.1 - - - - - - - - 4.1 .1 - - -

Chrysophyta unid. - 4.1 - - 1.3 - - 3.3 - 0.5 o.l o.1 - - - -

Corellina ofticinalia 3.0 1.5 1.2 1.3 1.5 1.2 2.2 2.3 1.2 0.0 1.0 0.2 1.9 2.0 1.9 0.0 0.9 0.7 0.5 0.5 0.3 -

Corallina vancouveriensiis 0.1 - - - - - - - - - - - - -

cryptopleura rupreohtiana 24.5 27.5 27.8 39.0 19.3 36.9 33.5 10.0 25.0 28.2 25.0 39.3 31.2 29.6 35.1 37.9 42.9 49.0 50.9 15.8 23.5 26.0 16.8

Oryptopleura violacea 1.0 0.3 0.4 - 0.2 0.7 0.5 3.2 1.5 1.9 3.7 1.0 - 0.3 - 0.3 0.2 - 0.5 0.3 - 0.3

Cystoseira oemundacea - 0.5 0.2 0.3 <.I 1.2 .. 1 0.2 0.2 0.4 o.1 0.7 0.7 1.4 2.9 3.7 6.5 5.9 9.0 11.3 6.5 7.5 1.5

Delesseria decipien - - .1 - 0.1 <. .<.1 0.2 <.1 - - .. 1 0.3 - <.1

Delesseriaceae (Juv.) - 5.0 -O. -

Desmareatia epp. 23.0 1.2 - 0.3 1.7 <.1 3.3 0.7 0.1 13.9 0.5 12.8 3.0 1.0 1.2 0.1 0.5 0.6 10.8 0.8 - 12.5

Dictyoneurum californicum 9.0 3.8 3.3 4.4 0.3 0.5 0.9 - - - - - - - - - - 1 .1 <.1 -

Egregia mensiesli - - - - - <.1 <.I 0.2 <.1 c.1 0.3 0.3

Rrythrophyllum delesaerioides -- - .1 0.1 -. 1 0.2 - - <.1 0.3 0.1 .. 1 <.1 4.1 C.1 <.1 - .1

Farlowia/Pikea app. -complex <.1 0.7 0.3 0.5 <.1 0.3 0.3 1.2 0.0 0.3 1.2 0.2 0.1 <.1 <.1 o.1 <.1 0.5 a.l 1.3 .. 1 0.3
oastroclonium subarticulatum - - - - - 0.2 -. 1 0.2 .. 1 0.2 - .1 0.1 o.1 .- - .1 .. 1 1.3 0.5 0.1

Oelidium robustum 0.3 0.2 0.3 0.2 0.2 0.3 .. 1 <.1 <.1 C.1 0.2 a.1 0.6 0.4 0.8 0.9 1.2 1.5 2.0 1.5 1.0 2.5

Halicystis ovalls (-Derbesia marina) <.-1 - - a.1 - - - - - I - - <.l - - - - - a.l - <.1

Halymeniea/chizymenia app.-complex <.1 0.3 o.1 <.1 0.7 <.1 0.2 12.7 0.7 - 0.3 0.2 <.1 0.3 0.3 - 2.3 1.0 - 13.5

Haploglola andereonti - - - - .1 - - - - - - - - - - - - - - -

Laminaria setchellii 2.0 0.5 2.5 2.8 3.2 3.7 5.7 1.3 4.5 5.7 0.0 7.5 3.2 6.0 4.8 6.0 3.6 2.5 1.9 1.0 3.3 6.5 1.3

Laminariales 0.5 - C.1 0.1 0.2 a.1 <.1 0.2 .. 1 <.1 1.5 0.2 0.9 0.5 <.1 o.1 o.1 - 0.1 a.l al 5.0

Mazza.lia affinle - - - - 0.5 - - - -
Mazzaella lilacina (prey. Irid. cord.) 4.0 2.0 3.7 0.9 3.2 1.7 2.3 8.7 9.2 2.2 7.3 4.2 2.3 0.4 0.4 1.9 5.0 3.0 2.4 9.0 5.9 7.0 9.8

Mazzaella rosea - - - 0.3 - <.1 0.2 1.2 0.3 a.1 0.1 0.1 <.1 0.3 C.1 0.1 - 2.3 o.1 - 1.0

Relobesia mediocrie - 4.1 .1 o.1 a.1 <.1 o.1 - -

Hembranoptera/Branchioglossum app. -. - -

Hicrocladla borealis - <. - - -

Hicrocladia coulteri 1.5 6.0 2.7 2.1 0.5 1.0 0.5 4.7 2.7 0.2 0.9 1.0 2.2 0.9 0.8 0.3 1.4 a.1 2.0 3.0 1.0 0.5 1.0

meoptilota dense - .1 < - .1 o.1 0.3 <.1 - - <.1 o.1 <.1 <.1 - 0.2 <.I - <.1 <.1 - -

Nereocystis luetkeana 0.2 0.3 <.1 0.3 4.1 C.1 - .1 a.1 0.2 0.9 0.3 C.1 C.1 <.1 <.1 0.5 0.3 4.1 2.0

Nienburgia andersoniana - - - - - - - - . .- -. i - .I ..I - -.1
Mon-coralline crust 0.5 0.8 1.3 0.3 1.7 a.1 1.3 1.3 1.7 0.9 1.8 0.7 2.3 2.4 1.0 1.3 1.1 1.5 0.9 1.0 0.8 A.1 0.8

oamundea app. 3.5 1.8 0.8 0.9 0.7 0.8 1.0 c.1 6.5 16.1 2.5 4.2 4.8 4.1 2.1 2.8 3.5 3.7 4.4 1.5 3.5 1.5 0.3

Phaeophyta (Juv.) - - - - - - - - - - - - - <.I - - - - - - - - -

Phylloepadix app. 2.0 2.5 0.7 2.3 1.5 0.2 0.2 0.2 <.1 0.1 0.5 0.2 4.1 <.1 <.1 - -

Pikea robuste - - - - - -a 0.2 <.1 - - . - .1 -

Polynewra latiasima 0.1 0.5 0.4 0.2 C.1 C.1 0.2 0.2 c.1 '0.3 0.3 1.5 0.4 0.6 <.1 0.5 0.3 0.3 0.9 1.8 - 1.8

Porphyr a pp. - - 0.2 - - .1 - - <.1 - 9.8

prionitte australia - - .1 0.2 - -- .I a. - - - - - -

Prionitie app. <.1 0.8 1.7 1.9 1.2 1.5 1.0 2.7 2.5 2.8 1.6 6.5 3.7 3.5 1.9 1.2 0.6 1.0 1.4 1.0 1.0 1.0 2.5

Pterocladia calogloasoides -- - - - - <.1 - - - - <.1 - - - a.1 - - - - -

Pteroeiphonia dendroidea - - . - - - a.1 - 4.1 - - <.I - - - - - - - 4.1

pterygophora californica .. 1 0.1 0.2 1.2 1.5 1.0 2.7 6.2 9.3 7.2 7.7 8.4 6.4 4.2 4.3 2.3 2.9 1.9 3.8 1;5 9.3

Rhodophyta (Juv. blades) 0.2 0.1 0.2 - 0.2 0.9 0.7 - 0.3 - 0.2 -. 1 - - - - - - -

Rhodoptilum plumocum - - - - - <.1 - - - - - - <.1 - - - - o.I -

Rhodymania app. .1 1.3 1.3 0.9 4.1 0.7 1.2 1.0 3.7 2.0 2.5 9.7 6.3 4.0 6.3 . 9.0 8.4 10.2 11.9 13.3 17.5 9.0 12.3

Sarcodiotheca gaudichaudii 2.0 1.3 2.0 1.1 0.3 1.2 1.0 1.0 0.7 0.2 1.3 0.7 0.3 0.8 <.I 0.3 o.1 0.3 0.3 0.5 0.3 - 0.3

Scinaea confuse - - <.1 - <.1 '.1 0.5 - - -. 1 .1 - .l -. 1 .1 - .1
SaLthora naiadum - 0.3 - 4.1 - - - - - - - -

Ulva/Snteromorpha app. 3.5 2.5 3.2 1.4 2.7 5.3 0.3 33.3 9.9 0.2 3.9 1.7 2.3 0.9 1.1 0.7 <.l 0.2 e.1 <.1 1.0 4.3

coralline cruet 59.5 48.3 51.8 39.4 53.8 47.3 52.2 55.5 56.5 51.5 53.0 50.2 48.3 41.8 42.9 46.7 49.9 52.5 44.5 53.0 47.0 45.5 59.0

filamentoot red algae-coplex 0.5 2.0 1.5 0.4 0.2 <.1 0.5 0.5 0.2 <.1 0.3 .. 1 C.1 0.1 <.1 <.l o.1 -.1 0.1 <.1 - 4.1 -



APPENDIX D2 - Subtidal Invertebrates

Subtidal Line Contact (SLC) Method



-77 7- -7

Subtidal Line Contact * Yearly Invertebrate Mean Abundance (% Cover for 7 m squared) - STATION PC 1 -3m

Species Year 1976 1977 1978 1979 1990 1981 1902 1983 1964 1995 1906 1997
S 5tationnSurvavs ne nenenof na nfl ns n fln nf na n

1980 19$9 1990 1991 1992 1993 1994 1995 1996 1997 1990
2 4 4 2 4 2 3 3 1 1 4

2 Rýation/gurvevs no no no no - no no no no no no na

Coverage Based on # of Contact Points

Bryozoa, unid. (encrusting)

Phrageatopoma californica

Porifera unid. (encrueting)

Serpulorbie aquantigerus

tunicatea, oolonial/eooial unid.

0.3
0.3

0.1 0.5 0.0 0.1
- 0.3 - -

0.5 0.4 - -

Subtidal Line Contact - Yearly Invertebrate Mean Abundance (I Cover for 7 m squared) - STATION PC 2 -9m

species Year 1976 1977 1976 1979 1990 1981 1992 1903 1994 1995 1956 1987 1989 1989
# station/surveva no no MG- - n neA no ne na no no n n no no no no

1990 1991 1992 1993 1994 1995 1996 1997 1999

4 2 2 2 3 1 1 1 4

Coverage Baood on S of Contact Points

aryozoa, unid. (encrusting)
Diopatra ornate
Phragmatopoma californica
Porifera unid, (encrusting)
Serpulorbie equamigerus
tunicateo, Colonial/Baoial unid.

1.1 3.9

5.S 2.5
- 1.3

0.1 -
0.1 0.3

1.5
2.8

1.9 2.7

0.2

0.5
1.0

1.0
1.0
0.5
0.5

0.9
0.8

0.3



Subtidal Line contact - Yearly Invertebrate Mean Abundance (% Cover for 7 m squared) - STATION NDC 3 -3m

Species Year 1976 1977 1978 1979 1990 1981 1902 1993 1984 1995 1966 1607 1989 1999 1990 1991 1992 1993 1994 1995 1996 1997 1998

69tation/Survevs 1 3 4 4 3 3 3 4 4 S 5 4 3 4 4 4 4 4 4 2 2 2 2

Coverage Based an 6 of Contact Points

Bryozoa, unid. (encrusting) 0.1 - -

Didemnum/Trididemnum app. - - 0.3 -

Phragmatopoma californica 1.0 0.9 0.2 0.1 - -

Pista app. - - 0.1

Porifera unid. (enorusting) 0.1 - 0.1 0.1

Serpulorbis squamigerus - 0.1 - -. -

tunioates, colonial/social unid. - 0.3

Subtidal Line Contact - Yearly Invertebrate Mean Abundance (% cover for 7 m squared) - STATION NDC 4 -4m

species Year 1976 1977 1979 1979 1990 1901 1902 1903 1994 1965 1996 1907 1999 1909 1990 1991 1992 1993 1994 1995 1996 1997 1999
# Station/Surveve 1 1 4 5 3 3 4 4 4 6 4 3 ne no 4 4 4 4 4 2 1 2 2

Coverage Based on # of Contact Points

Abiet./Sertularella/Sertularia app. (A.S 0.5
Anthopleura elegantissima 1.0

Bryozoa, unid. (encrusting) 0.5 0.3

Didemmnm/Trididemnum Opp. 0.5 -

Diopatra ornata - 0.1 --

Phragmatopoma californica 0.1 2.6 3.4 10.3 7.4 1.3 0.3 0.3 7.5 16.5

Porifera unid. (encrusting) 3.5 - - - 0.3 - - - 0.3

Serpulorbis squamigerus - 0 1

tunioates, colonial/sooial unid. 0.5 -

Subtidal Line Contact - Yearly Invertebrate Mean Abundance (5 Cover for 7 m aquared) - STATION NDC 6 -3m

Species Year 1970 1977 1979 1979 1990 1991 1992 1993 1984 1995 1906 1997 1969 1909 1990 1991 1992 1993 1994 1995 1996 1997 1999
9Station/Surveys 1 2 ns as no DO no ns 1 3 3 2 4 4 4 3 4 4 4 2 1 3 2

Coverage Based on 4 of Contact Points

Ablet./Sertularella/Sertularia app. (A.S - -

Aca•nus erithacus 2.0
Anthoplmira elegantiosima -

Anthopleura xanthogravoica 1.0 0.3
Bryozoa, unid. (encrusting) - 1.0
Bryozoa, unid. (foliose)
Corynactis californica
Diopatra ornata
Nudistylia polymorpha 1.5
Hydroida -

phragmatopoma californica
piata app. 0.5
Polychasta unid. -

Porifera unid. (encrusting) 0.5
Berpulidae unid.
Serpulorbis aquaamigerue -

Styela app. 0.5
Totraclita rubescena
bryozoan untd. a . 0.5
tunicates, colonial/social unid. - 0.3

- - -- . - - . - 16.5 -

6.0 14.7 2.7 14.0 4.0 7.5 3.1 3.3 2 5 11 .0- 2.0

1.5 1.0

- 0.5 0.2 1.S 0.1 0.1

- - 0.5 2.1 2.9 4.0 3.0

20.7 16.0 11.0 5.3 3.6 0.1

0.3 - 1.3 0.1 0.6 0.2 0.1 0.3
0.2 0.2 0.3 0.1 - -

0.2 0.3 0.3 0.3 .-

0.2

3.0 5.2 0.3 0.3



Subtidal Line Contact - Yearly Invertebrate Mean Abundance (% Cover for 7 m squared) - STATION SOC 2 -3m

Species
S

Year 1976 1977 1979 1979 1960 1991 1992 1903 1904 1905 1906 1997 1999 1989 1990 1991 1992 1993 1994 1995 1996 1997 1999
station/surveys 1 3 5 5 6 4 4 5 6 6 5 S 4 4 4 4 4 4 2 2 2 2

coverage Based on 0 of Contact Points

Anthopleura elegantlssima
Did.mnum/Trididemnun spp.
Diopatra ornate
HalOcampa deceotentacula
Phragmatopma callfornica
tunicates, colonial/social unid.

0.1 -
--- -0.1 -

0.2 - 0.3
-- -0.1 -

0.2 0.5 1.3
* 0.3 - - - - - - - - - - . - - -

Subtidal Line Contact - Yearly Invertebrate Mean Abundance (% Cover for 7 m squared) - STATION SVC 3 -4m

Species Year 1976 1977 1978 1979 1980 1961 1992 1993 1984 1985 1986 1987 1989 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
#Station/survey&e 1 3 5 6 6 3 6 3 6 6 4 5 no ns 4 4 4 4 4 2 1 2 2

Coverage Based on # of Contact Points

Anthopleura elegantimaima
Anthopleura xanthogramica
Bryozoa, unid. (encrusting)
Dendropoma app.
Diopatra ornata
apiactis prolifera
Phragmatopoma californica
Porifera unid. (encrusting)
Serpulidase unid.
Styela app.
tunicates, colonial/social unid.

0.2 - <.1 0.2
0.2 - -

0.3

0.2 -
2.0 0.2 0.6 0.2 0.1 0.2

0.5
- 0.2 0.4 <.i
- - - 0.1

0.5

0.2 0.4 .. 1 0.1

0.1 0.4 0.4 0.4 0.5 1.5 2.5 OS

0.6 0.3 2.3 2.8

0 0.1 0.

0.1 - - - - - -



Subtidal Line Contact - Yearly Invertebrate Mean Abundance (% Cover for 7 m squared) - STATION SC 1 -3m

Species Year 1976 1977 1978 1979 1980 1981 1982 1903 1984 1908 1986 1997 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

# Station/$urvyes 1 2 3 4 3 3 3 3 3 5 2 3 3 4 4 a 4 3 4 2 2 1 2

Coverage Based on # of Contact Point.

Anthopleura elegantiesima
Bryozoa, unid. (encrusting)
Dendropoma spp.
Eiopatra ornate
Epiactis prolifera
Phrag~atopona californica
Porifera unid. (encrueting)
serpulidae unid.
Serpulorbis squamigerus
Tetraclita rubesceas
tunicatee, colonial/eocial unid.

- - .. - - - . - - 0.3 . - - - - - - - - - -1.3 0.2 0.8 0.3

0.3 0.3 - 0.3 0.2 - - 0.3
- - 0.2 0.2

- 0.3 '0.3 0.0 9.5 7.5 7.5 7.5 10.0 8.6 5.2 3.9 0.5 0.6 0.5 1.0 3.3
0.5 0.3 - - - 0.3 0.1 - - - - 0.3 - -

- - - - - - - - -0.2 - - -

0.3 1.0 - 2.8 0.5 0.1 -
- 0.2 -

0.1 0.1 0.1



APPENDIX D3 - Subtidal Algae

Subtidal Arc Quadrant (SAQ) Method



Subtidal Arc Quadrant - Yearly Algal Mean Abundance (per 7 a squared) - STATION FC I -3m

Species Year 1976 1977 1978 1979 1980 1981 1982 1983 1984 1965 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
§ Sratlnn/h.~rvevn ne me ne •nf nfl fla nfl le n nfl ne ma 0 a A • -A 4 > 1 1 4

Counted Regardless of Size

cystoseira osmundacea
Egregia menziesil
Lamlnaria setchellii
Laminarlales
Nacrocystla app.
Nereocystia luetkeana
Pterygophora californlca

,.I 0.2 0.1

43.3 37.6 18.5 20.0 12.9

- - 0.1
5.9 0.9 7.7 -

0.1

6.6

0.1

0.1

<.1

9.3

1.9

<.1

0.2
<.1

0.2
6.6

8.3
1.4

0.3

28.8 41.3
- 3.8

2.8 2.0

45.3

13.1
0.1

19.6
16.1

Subtldal Arc Quadrant - Yearly Algal Mean Abundance (per 7 m squared) - STATION PC 2 -9r

species Year 1976 1977 1978 1979 1960 1961 1982 1983 1984 1985 1906 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
# StatLion/Survevs no no no na no ns no ne nm n nos no nm no 4 2 2 2 3 1 1 1 4

Counted Regardless of Size

Cystoseira osemundacea

LaMlnarla setchelll

Laminarlales

Macrocystlz spp.
Nereocystls luetkeana

Pterygophora callfornica

4.6
31.0

2.3

22.6

5.6
15.6

1.3

19.6

5.9
15.6

2.9

16.8

3.0
11.5

0.1

12.1

5.5
9.6

.. 1
0.2
17.0

3.5
14.5

12.8

1.0
14.5

10.8

0.3
8.6

0.3

6.3

11.4

39.4

3.7

12.9



Subtidal Arc Quadrant - Yearly Algal Mean Abundance (per 7 m squared) - STATION NDC 3 -3m

Species
8 t~nl,

Year 1975 1977 1970 1979 1980 1901 1982 198S 1984 1985 1986 1987 196. 1989 1990 1991 1992 19P3 1994 1995 1996 1997 1998

a Station'suv . 1 3 4 4 3 3 3 4 4 5 5 4 1 A A 4 4 . 4 4 2 2 1 2

Counted Regardless of Size

Cystoseira osmundacea

Egregia m.nziesei

Laminaria setchellil

Laminartales

Macrocystis spp.
Nereocystis luetkeana
Pterygophora callfornica

Sargaewn muticumm

-. 1 4.4 1.1 2.3 2.1 2.7 5.4 1.1 0.8 9.8 1.0 0.6 1.1 1.3 0.3 0.9 3.9 1.3 1.6
- - - - - 0.9 0.3 .1- - - -

9.3 3.7 9.8 15.6 10.3 12.9 10.8 13.4 9.8 12.2 1.5 0.1 -
- - - - 0.5 0.4 21.9 16.0 1.2 - - 0.6 0.1 - - -

- - - - - - - - - - .. 1 0.4 0.8 2.0 3.8 4.8 8.8
3.3 1.1 0.3 O.1 1.0 0.8 0.7 0.9 .1 - - - - -

16.3 15.2 27.9 21.6 18.3 11.1 7.2 39.6 49.3 31.5 9.1 0.6 0.3 0.3
- - - - - - - - - -- - 0.1 0.1

Subtidal Arc Quadrant - Yearly Algal Mean Abundance (per 7 m squared) - STATION NDC 4 -4m

Species
# station/Su

Year 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
aveys 1 1 4 5 3 3 4 4 4 6 4 3 na ns 4 4 4 4 4 2 1 2 2

Counted Regardless of Size

Cystoseira oemindacea
8gregia menziesii
Laminnria setchelli±
Laininariales
Macrocystio spp. -
Nereocystio luetkeana
Pterygophora californica
Sargasumý muticum

9.0 8.0 13.3 9.7 10.5 16.5 15.1 15.9 11.9 10.1 7.3 7.1
- - 0.3 2.1 - - - -

18.0 15.3 15.8 18.2 17.5 17.9 16.6 11.8 4.8 5..9 3.2 0.5
- - 0.2 0.2 0.7 0.4 0.3 2.8 2.4 0.5 -

0.3 - 0.9 0.5 0.3 <.1 0.3 0.5 - -

21.3 18.0 27.9 28.5 23.8 23.5 20.2 22.3 18.2 14.6 4.3 1.3

1.9 5.3 3.2 3.0 4.1 4.1 8.8 2.9 1.3
- 0.1 - - - - - - -

0.1 <.l 0.1 <.1 t.1 0.1 0.5

0.4 0.2 - 0.5 0.7 3.1 0.5
- C.1 0.9 1.9 4.7 1.8 4.3 3,5 10.5

0.3 0.9
0.2 . 1 01

Subtidal Arc Quadrant - Yearly Algal Mean Abundance (per 7 m squared) - STATION NDC 6 .3m

Species Year 1976 1.977 1978 1979 1990 191 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

0 St&tionjSUrV- 1 2 no no no no no no 1 3 3 2 4 4 4 3 4 4 4 2 1 2 2

Counted Regardless of Size

Cystoseira osinundacea
Lamnnaria setohellil
Laminariales
Macrocyatie spp.
Nereocyatie luetkeana
pterygophora californica

0.5 0.1

94.3 86.0

0.8 0.8

4.0 11.1

4.8 2.1 2.0 2.4 0.5 0.1 - .1 .1 - 0.3 0.5
174.0 96.3 31.9 2.5 0.1 <.1 0.3 - 0.3

96.3 44.0 - - - 0.3 - 0.1
- - - 0.2 - - 0.8 5.3

3.3 1.5

272.0 89.9 14.8 0.1



subtidal Arc Quadrant - Yearly Algal Mean Abundance (per 7 m squared) - STATION SDC 2 -3m

species Year 1976 1977 1979 1979 1960 1901 1992 1993 1984 1905 1986 1987 1989 1989 1990 1991 1992 1993 1994 1995 1996 1997 1999
# atatiori/gvu'~vev 1 3 5 9 6 4 4 5 6 6 5 5 4 4 6 4 4 4 4 2 2 2 2
0 station/sUrv.- 1 3 5 6 6 4 4 5 6 6 5 5 4 4 4 4L 4 4 4 2 2 2 2

Counted Regardleas of Size

Cystooeera oamundacea
Egregia menzieeii
Laminatie setchealli
Laminarieles
Nacrocystie app.
Hereooyetie luetkeana
Pte•ygophora calitornica

2.4 11.9 6.9 4.7 7.4 5.7 4.1 2.1 1.1 0.5 0.9 0.4 2.7 11.3 7.9 7.9 9.3 7.6 9.5 4.3 9.2
- - 0.9 0.6 0.1 - - - - - - 9.9 0.6 - 0.1 - - -

4.0 5.6 4.9 16.9 9.2 11.4 12.8 7.9 4.9 4.8 1.9 <.1 0.1 0.4 C.1 <.1 - - 0.1 0.4 0.1

2.0 - 1.2 1.2 1.0 0.6 0.5 30.9 1.0 0.1 - 0.3 e.1 - <.1 - - 0.1 - -

- - - - - 0.1 1.1 2.5 13.6 5.9 5.8 5.1 8.1
0.3 1.2 1.3 4.1 1.4 e.1 <.1 - 0.2

35.9 31.1 39.1 40.2 36.7 36.0 29.1 19.9 16.0 13.9 6.2 1.9 0.2 01.1 0.5 C.1 0'.3 0.1

Subtidal Arc Quadrant - Yearly Algal Mean A.bundance (per 7 eqmeqred) - STATION SDC 3 -4m

species Year 1976 1977 1979 1979 1900 1991 1982 1993 1904 1995 1966 1967 1969 1989 1990 1991 1992 1993 1994 1995 1996 1997 1999
Ia I % C S a 6 1 5 6 a a via va 4 A 4 • 4 2 1 2 2

# station/ 1 3 5 6 6 3 6 3 6 6 4 5 ns no A A a 4 4 2 1 2 2

Counted Regardless of Size

Cyetoeeira oemundacea

Bgregia meziseeli
Leinaria eetchollil
Eaeinarialee
Hacrocystie app.

Hereocy•rtie luetkeana
Pterygophona californica

0.9 2.4 3.9 3.0 5.7 6.3 5.7 3.5 1.9 2.1 2.0
- 0 .1 - - - - -

5.0 3.6 10.2 7.5 9.6 13.3 10.5 7.0 5.6 5.4 2.9 4.1
- 0.6 0.9 - 1.6 0.3 ,.1 1.5 0.3 109.9 2.5

- .1 0.2 - - - - -

111.5 95.7 92.7 76.9 64.7 5a.0 32.8 13.7 6.2 3.6 6.1 22.1

1.8 4.1 5.6 3.6 2.0 4.0 7.0 2.4 3.5

5.3 5.4 4.9 3.3 4.4 4.5 3.9 0.5
14.1 0.9 0.9 5.9 0.4 16.3 12.0 0.5

- - - 2.3 4.8 6.0 11.3 4.4 5.8
0.2 - - -

15.4 39.4 27.4 14.5 12.6 10.3 21.5 5.8 2.0



Subtidal Arc Quadrant - Yearly Algal Mean Abundance (per 7 m squared) - STATION BC 1 -3m

Species Year 1976 1977 1978 1979 1980 1981 1982 1993 1984 1985 1986 1967 1906 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
5taetion/Survoys 1 2 3 4 3 3 3 3 3 5 2 3 3 4 4 3 4 3 4 2 2 1 2

Counted Regardless of Sire

Cystoseira osmundaceea
19grsgia menziesii
Laminaria setchelllt
Laminariales
Nereocystis luetkoana
Pterygophora californica

0.1 (.1 0.2 0.9 1.3 1.0 1.2 1.0
- - - - 0.3 - .l

22.0 21.9 40.3 64.2 57.3 49.1 98.1 20.7 73.0
- 2.9 - 3.8 2.2 8.1 17.9 92.3

0.1 2.9 0.3 0.7 1.0 4.1 1.3 -

0.4 3.3 7.8 15.7 23.7 16.6 33.1 107.9

0.9 0.4 3.3 2.4 6.6 6.0 7.0 7.4 7.0

0.1 0.1 0.3 0.4 - -
09.0 50.9 73.5 101.3 75,9 92.4 82.0 47.0 35.1

15.2 139.3 125.9 89.4 S5.1 24.4 13.0 7.7 5.6
..1 2.0 2.0 13.7 1.1 0.5 2.4 0.2 0.3

72.1 38.5 163.6 154.0 142.1 114.9 79.3 49.9 32.6

7.4

20.8

0.5

21.0

6.3

16.9

38.1
9.1

19.6

11.0
0.1

33.4
17.5

0.6
25.5

5.0 5.0
- 0.1

67.3 15.6
* 90.0

0.3 17.5
16.5 84.9



APPENDIX D4 - Subtidal Invertebrates

Subtidal Arc Quadrant (SAQ) Method



Subtidal Ara Quadrant - Yearly Invertebrate Mean Abundance (per 7 ik squared) - STATION PC 1 -3m

speciee Year 1976 1977 1978 1979 1960 1981 1992 1993 1984 1995 1986 1997 1996 1999 1990 1991 1992 1993 1994 1995 1996 1997 1998
# taetion/Surveyo no no no no ne nm no no no no no no 2 4 4 3 4 2 3 3 1 1 4

Counted Regardless of Size

Acniaea mitre
Anjeodorie nobilin
Anthopleura elegantieia l
Asterina mineata
Calliostomea ligatum
Cancer antennarius
Diopatra ornate
Eudistylia polymorpha
Leptaeterias epp.
Lithopora gibberosum
Pegurue Opp.
Piseater giganteuo
Piaseter ochraceus
Pycnopodia helianthoides
Styola Opp.
Tegula brunnea
Tegula moetereyl
Tethys aurantie
Tonicella lineata
Urticina epp.

Only Counted If kreater than 1i

Aeolidia papillosa
Anthop leura artemslea
Apllyea celifornice
Doltenia villowa
Cadlina Opp.
Cancer productue
Cancer Opp.
clavelina huntemani
Cnemidocarpa finmarkienois
Craeeedoa glganteus
Cryptochiton etelleri
Cryptolithodee sitchensle

"Cucuenaria app.
Diaulula sandiegeonei
Diodora epp.
Doridecea unid.
Dorlopeilla albopunctata
Epiactie prolitera
Rupentacta quinqueseeita
Fiesurella volcano
Fusinue luteopictue
Halcampa deceotentacula
Hallotie app.
Henricia leviuscula
Hereiseenda crassicornie
Hopkinsia roeacee
lechnochitonidae
La•ellarlidae
Lepidozone epp.
Leucandra heathi
Lophopanopeuea pp.
Lottia inotabilie
Lottia ochraoea
Loxorhyfchue app.
Megathura crenulate

15.4 19.4 5.8 5.3 6.6 3.8 8.3 10.9 6.0 9.3 3.0
0.1 <.I C.1 <.1 0.9 - 0.3 - - 0.5 o.1
3.0 2.0 0.1 0.2 0.3 0.3 0.3 0.3 0.5 0.3 0.9

1.0 3.3 2.4 2.9 5.1 5.3 3.6 3.7 11.0 3.0 0.4

4.5 6.6 3.6 5.5 3.4 0.8 O.S - 12.0 1.1
0.1 - 0.1 0.3 - -
0.4 0.7 0.3 0.5 0.2 0.1 0.4
0.1 <.1 - - - -
1.1 0.9 3.0 1.9 1.5 0.1 0.7 <.1 2.0 0.6

0.1 - - - - - - .1 0.3 1.0 0.4

12.5 10.9 11.0 20.2 9.7 5.9 9.0 6.7 1.9 9.3 2.1
0.3 0.3 0.4 0.3 0.4 0.1 0.4 0.4 0.5 1.0 0.3
0.6 <.I 0.1 C.1 - - - <.1 -

- 0.3 0.3 0.3 0.1 0.4 0.2 0.4
0.3 O.S <.1 C.1 - 0.1

146.3 79.9 51.2 99.8 02.3 99.9 19.8 20.5 6.8 126.0 33.6
- 1.5 0.6 5.0 2.1 0*0.3 - -

- 0.3 <.I 0.2 0.4 0.1 0.2 - -

3.4 8.6 2.6 2.3 4.7 6.4 4.9 5.3 4.5 9.3 1.5
- - - o~~.1 - - - - . -

- .1 < .1 - -

o. o1 1 -.1

-. -.1 . o1

0.2

0.9 0.3 -
00.1 -

.1 < 0.10
- .< .1 0.3

<.1 4.1 0.1 - .1 0.3

0.1 - 0.1 - .1
- 0.1 0.9 0.3 -. 1 e. -

- -- - - - .1 - -

0.1 0.1 0.4 0.3 0.7 0.1 0.2
-.1 0.8 - 0.9

<- - .1 0.1 0.1 -
0.2 0.3 O.S 0.4 0.3 0.2 0.2
- .1 - -

-- - <.1 0.4 . -

e.1 0.1 - <.1 0.1 -

0.3 - 0.5 0.2 0.9 1.1 0.4 0.3

0.1 0.3 0.2 - 0.2 0.6 0.4 .. 1
- .1 <.1 0.1 - 0.2 - -

0.1 0.1
- - 0.1 - - - -

0.3 0.2 0.9 0.1 <.1 0.3
40.9

- .1 - . 0.4 -

0.1

0.1

0.5

0.4

0.1

0.1
- 0.3
- 0.3

* ,1



Subtidal Are Quadrant - Yearly InvertebratS Mean Abundance (per 7 m squared) - STATION PC 1 -3m (continued)

species Year 1976 1977 1978 1979 1980 1991 .1992 1983 1994 1995 1996 1907 1989 1909 1990 1991 1992 1993 1994 1995 1996 1997 1999
0 Station/surveve no no ne na no no mu na no na ns no 2 4 4 3 4 2 3 3 1 1 4

Only Counted it Greater than I- (continued)

Minuluo foliatus

Mitra idea

Mopalia app.

Ocenebra app.

octopue Opp.
Ophioplocus app,
Ophiothrix Opp.

Fachychelee app.
Paraxanthias taylori

Pelecypoda unid,

Phidiana hiltoni

Pieas tar brevlapinue
Pisaater/Rearicia (jUV.)

Piata app.
Placiphorella velata

Pododeaf•lu cepic
Pseudomelatoma toresa

Pugettia app.
Pyura haustor

Boyra acutigrons
Serpulidae unid.

Serpulorbis equamigerue

Sipuncula unid.
Strongylocentrotue purpuratus

Tegula pulligo
Triopha catalinae (prey. T. carpenteri)

tunicate, solitary unid.

- - 0.2 .. 1 - - - -
0.1 0.4 0.4 0.3 1.1 0.4 0.3 0.4 0.3 0.8 0.3

- 0.3 0.1 0.2 0.1 0.1 - .1 -

0.1 -1 - -

0.1 c.1 <.1 4.1 0.3 -

- .1 0.4 0.9

- .1 c.i 0.1 . - - -

0.4 0.1 - 0.2 0.3 0.3 (.1
0.1 - c.1 - - 0.2 - 0.3
0.3 - 0.4 <.1 - - -

- 0.8 <.I

0.2 .. 1 .. 1 -.1 0.1 - .1 -- 1

0.3 0.5 0.2 0.4 0.6 0.6 0.2 -1 . 0.9 <.1

0.1 0.3 - 0.1

3.0 0.3 1.1 2.9 6.1 1.2 1.4 1.0 10.0 2.1
6.0 4.7 4.9 3.9 6.1 5.3 1.9 1.7 0.9 4.9 1.3

- - - - - 0.3 -- -

- 0.3 0.5 0.4 - 0.2 0.7 0.7

0.3 0.2 - - - - -

0.5
0.2 -



Bubtidal Are Quadrant - Yearly Invertebrate Mean Abundance (per 'I m squared) -STATION PC 2 -9m

Species Year 1976 1977 1978 1979 1990 1981 1902 1993 1984 1908 1996 1987 1999 1989 1990 1991 1992 1993 1994 1995 1996 1997 1999
•v a n • • • a a a 9 9 9 2 1 1 9

4 ation/S eve no no - no no no no no - -0 he no - no 4 2 1 2 3 1 2 1 A

Counted Regardleso of Size

Acmaea mitre
Anioadoris nobilis
Anthopleura elegantissima
Asterina miniata
Callioatoma ligatum
Cancer antennartus
Diopatra ornate
Rudittylia polymorpha
Leptasterlas app.
Lithopoma gibberosum
Pagurus app.
Placter gigantous
Plaaster ochracoua
Pycnopodia hellanthoides
Stysla spp.
Tagula brunnea
Tegula montereyl
Teothya aurantia
Tonicella rineata
Urticina opp.

Only Counted if Greater than 1"

Anthopleura artemisla
salanus app.
Boltmn•i villosea
Cadlina app.
Callaiottoea annultur
Calliostoma caealiculatur
Cancer app.
Chaetopteridae
Clevelina huntemani
Cnemidocarpa •inrarkiensis
conus ccalifo-rnicue
Crassedoma giganteum
Crepidula app.
Cryptochiton stelleri
Cryptolithodes sitchenvis
Cucumaria app.
Diaulula.sandie~gnaie
Dcodora app.
Dorlopsilla albopunctata
Epiectia prolifera
Hupentacta quinquesemita
Henricie leviuscula
Hermiseenda crasurnormis
Lottia imntabilia
Loxorhynchue app.
Maxoellia santeroaana
Mitra idae
Mopalia app.
latantca unid.
Ophioplocus app.
Ophiothrix app.
Orthaterias koehleri
Paracyathus atearnsli
Paraxanthiae taylori
Palecypoda unid. boring

3.6 1.1 2.3 1.5 1.3 1.5 0.9 1.9

0.6 0.4 0.1 0.3 C.1 -

11.0 7.9 7.5 7.3 11.0 3.5 3.3 2.3 6.6
11.3 10;4 9.0 4.4 8.3 7.5 7.3 5.5 5.0
4.5 1.9 3.9 1.1 0.5 - 2.3 2.3 1.9

- - 0.1 - - 0.3 - -
47.1 57.8 69.9 33.9 59.4 36.3 41.3 43.9 32.5
0.4 1.4 1.6 0.1 - - 0.3 - <.1
0.4 0.5 1.9 1.1 0.6 1.0 C.1
1.6 0.6 0.1 0.3 - - 0.6
6.2 10.4 4.5 4.0 5.1 1.3 2.0 0.9
0.9 0.9 1.4 0.3 0.4 - 0.3 0.3 0.6
ý.1 0.4 - - - 0.3 -

- - 0.1 0.1 0.2 - 4.1
13.7 12.4 6.1 3.1 4.7 4.5 7.8 6.5 2.4
17.3 39.4 46.9 22.1 4.3 12.0 16.5 12.4
0.2 4.1 6.8 0.9 - 3,9 1.7
1.0 1.0 1.3 0.9 3.3 1.9 3..3 2.9 3.7
2.4 1.1 2.6 1.5 2.0 - 1.5 - 1.5
0.9 0.9 0.5 0.5 0.5 0.3 0.5 0.3 0.7

4.1 2.1 1.4 2.1 2.3 1.0 2.3 - 2.4
0.3 0.1 0.1 - 3.9 - . -
2.4 2.0 1.9 1.6 2.5 0.3 0.5 0.5

- - 0.1 - 0.2 - -
0.2 0.1 0.4

0.1 0.3 0.3
-- - - '<.1 . - -

0.3 -

0.1 0.9 1.0 -

0.4 - 0.9 0.6 c.l 0.5 0.3 0.1
4.1 0.4 0.1 - - - -
0.1 0.1 - 0.6 0.3 1.0 0.2

4.1 - 0.2 - - -
S - -0.3 0.2

a.1 0.1 c. -

<.1 0.1

0.1
- 0.1

1.1 0.5 1.3 0.9 0.5 0.3 0.3 0.6
0.7 0.4 0.6 - . - . -
0.1 - 0.3 0.3

1.0 0.4 1.1 0.3 - 0.3 1.0 0.3 0.1
0.3 0.1 0.5 0.2 0.5 1.0
1.8 0.3 0.9 0.5 0.2 - -

0.1 0.1 0.6 - .1
0.1

4.0 2.5 2.9 1.9 2.0 0.9 0.9 0.3 1.9
- - 0.1 - - - -
S- . - 0.2

0.3 0.5 0.4 0.4 0.9 0.5 0.3
0.1 - - 0.3 -

- - 0.3

0.2 -
0.1

0.3



Subtidal Arc Quadrant - Yearly Invertebrate Mean Abundance (per 7 m squared) - STATION 7C 2 -9m (continued)

species Year 1976 1977 1979 1979 1900 1991 1902 1983 1904 1905 1906 1987 1990 1909 1090 1991 1992 1993 1994 1995 1996 1997 1999

ne 05 no US nn oS no no nn no no nZ no ma 4 2 2 2 3 21 1 4

Only Counted if Greater than 1" (continued)

Phidiana hiltoni
Pigaoter brevispinus
Plta app.
Placiphorella velats
Platyhelminthes unid.
Pododesmus cepio
Paeudecerce nontereyensio
poeudomelatoms toroms
Pugettla Opp.
Pyura haustor
Sabellidae
Scyra acutifrons
Serpulidee unid.
Serpulorbis equamigerus
sBtrengylocentrotus purpuratus
Tagula pulligo
Triopha catalinae (pray. T. carpenteri)

4.1 -
0.1 0.1
1.9 0.1

(.1

9.9
6.9

0.3 0.5 0.9 0.1
- 0.1

0.3 0.1 0.5 0.S - 0.5
- - 0.1 0.3 0.2 -

2.1 0. 1.1 0.9 0.5 0.5
- 1.1 0.6 0.1 0.3 -

.0.9 3.6 5.6 1.5 3.3

16.0 3.4 44.6 6.0 11.2 10.0
0.9 0.6 0.8 0.3 0.3

2.6 1.5 - 0.1 0.9
0.2 - - 0.1

0.3

0.8
0.3
1.0
6.5
0.s

0.3

0.1
<.I

0.3

0.0
3.4
0.7

2.3
7.5
1.0
0.5



Subtidal Arc Quadrant - Yearly Invertebrate Mean Abundance (per 7 m squared) - STATION NDC 3 -3m

species year 1976 1977 1978 1979 1980 1981 1982 1983 1984 1980 1986 1987 1988 1989 1990 1991 1992 1993 2994 1995 1996 1997 1998
a Statinn/aurvev I 3A 4 4 A A A 4 a % q a A A A 4 A A a 2 3 2 1

Counted Regardless of Size

Acmaea mitre
Anisodoris nobilis
Anthopleura elagantissima
Asterina minliata
Calliostoma ligatum
Cancer antennarius
Diopatra ornata
Eudistylia polymorpha
Leptasteries epp.
Lithopoma gibberoum
Pagurus app.
Parastichopus app.
Pisaster gigantaus
Pleaater oehracsue
Pycnepodia halianthoides
Styela spp.
Tegula brunaea
Tegula montersyl
Tethys aurantia
Tonicella lineata
Urticina app.

Only Counted if Greater than 1V

Acmaeidae unid.
Aeolidia papillose
Anthopleura artemisia
Anthotoa unid.
Aplysia californica
Aplytsa californica egg mass
Balanus app.
Soltenia villosa
Cadlina app.
Cancer Opp.
Ceratostoma foliatum
Chaea Opp.
chromodoris macfarlandi
Clavelina huntesman
Conue californicue
Crassedoma giganteua
Cryptolithodes sitchensie
Cucusuaria spp.
Diaulula sandisgensis
Diodora app.
Doriopeilla albopunctata
Epiactis prolifera
Eupentacta quinueaseita
pissuralla volcano
Fuslnue luteopictie
Halcampa deceatentacula
Haliotis Opp.
Henricia leviuscula
Hernissenda crassicornie
0opkinsia roseacea
Iochnochitonidae
Lepldmzona Opp.
Leucandra heathi
Limaria hemphilli

1.5 4.5 5.4 11.3 6.0 10.8 8.8 4.9 9.2 9.9 8.0 5.6 1.5 14.4 3.9 5.1 4.9 0.9 7.3 1S.4 31.5 8.3 0.8
- 0.1 0.3 0.3 0.3 0.3 - .. 1 - 0.3 - C.1 <.1 0.2 c.1 0.2 - - 0.3 0.4 - 0.1

0.3 0.5 0.8 0.9 0.7 1.4 1.2 0.3 .0.8 1.0 1.1 0.4 2.2 1.8 2.3 2.5 2.2 4.8 4.6 6.4 5.0 3.3

0.8 2.8 1.9 9.8 5.7 5.5 4.3 0.1 4..1 0.1 0.3 - 1.1 0.2 0.5 1.2 c.1 <.1 - - 0.1 -

0.5 0.2 0.9 1.5 - 2.3 1.3 0.9 3.2 2.0 2.3 0.8 0.- - -
- 0.1 0.1 0.3 <.1 c.1 0,1 0.1 ..1 0.1 V.1 .. 1 - .1 I -

0.3 0.2 0.3 0.5 0.2 0.1 <.1 0.3 0.3 0.4 0.5 0.3 0.6 0.7 0.4 0.5 0.6 0.1
- 0.3 - - .1 0.3 0.2 - 0.2 - 0.2 - - 0.1 - - - 0.1

- 1.5 0.3 2.3 3.4 8.5 2.4 1.1 0.6 1.0 0.7 0.3 - 0.2
0.3 0.3 0.3 0.2 0.5 0.3 <.1 <.1 0.1 - 0.3 0.8 0.2 0.1 c.1 - - - - - -

- 3.6 4.9 13.7 10.9 20.7 13.8 16.7 14.2 12.2 18.4 19.6 8.6 10.5 7.4 2.6 1.1 0.4 0.4 0.6 1.5 4.3
- 0.1 - - <.1 '.1 - 4.1 - - <.1 - - - - - <.1 <.1 - - 0.3 0.1
- 0.2 - - 0.3 - c.1 - .. 1 - 0.3 0.3 0.6 1.3 1.2 0.5 0.6 0.5 1.4 1.0 0.1
- - 0.1 <.1 4.1 " .1 0.2 - <.1 - <.1 - 0.3 4.1 4.1 - <.1 .1 - - - -

0.2 0.2 0.6 0.2 0.5 0.3 0.6 0.4 0.2 0.2 0.1 0.3 <.1 0.3 0.6 0.5 0.1 0.3 0.1 0.1
- - -. 1 - - - - - 0.1 - 0.2 - 0.2 - - - - - - 0.1

6.8 18.3 28.1 53.3 56.5 70.8 54.5 43.5 53.8 92.0 88.7 93.8 128.8 36.9 3.6 2.3 14.3 0.9 3.8 14.6 23.3 17.6
- 9.3 - 0.6 - - 1.3 0.4 0.9 2.6 1.1 0.4 1.0 0.8 - - - 0.4 - - - -

.- 1 4.1 4.1 - - <.1 - - - - - 0.1 - - - - - - .

O.S 5.4 10.1 13.0 5.8 5.8 10.7 5.3 7.5 4.2 4.5 2.3 4.3 1.9 0.4 0.6 0.2 0.4 11.3 0.9

0.1

4.1 4.1 - 0.3 -

0.2 0.2 4.1 0.4 c.1 0.4 0.5

0.3 0.3 . - .1
<-.1 0.2 -. 1 - .1 . .1 0.1 0.1

0.1
. 1. -. 0.1 -

0.3
0.1

-10.1 -. 1 0.6 0.2 0.4 .. 1 0.2 <.1

<.10.2 .. .1

4.1 0.10.

- .1 . .1 - .1 0.1 - -. - 0.1-

- 0.2 - 0.3 .. 1 .. 1 0.1 0.1
0.2 . 0.3 - - 0.2 0.5 0.4 - . 0.1 0.3 O.S .1 0.1 0.1 0.4 0.4 0.3 0.1

S 1.4 0.7 0.6 0.5 .. 1 0.3 0.9 0.7 1.0 5.0 2.0 1.9 0. - - - -

0.1 0.5 1.3 0.4 2.4 0.4 0.3 0.6

.- .1 1.0 - -1 0.3 - -

0.2 - 4.1 - - - - - - - - - . - 0.3
.0.2 0.8 0.7 0.5 0.2 0.2 0.1 0.3 0.3 0.4 0.1 0.4 0.1 0.2 0.1

0.3 0.2 .1 -.. 1 - - - - - - - - . - -
- - - - 0.1 50 1 <.1 0.1 0.3 .0.1.6.

0.1 - .. 1 - -1

- .1 - .1. - - . - - -

- - .1 -- - . . - - . - . - . -

- . - -- . - - - - - - - . .1 - . . - -



SuBtidal Are Quadrant - Yearly Invertebrate Mean Abundance (par 7 m squared) - STATION NDC 3 -3m (continued)

species Year 1976 1977 1976 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
*Btation/Surveya 1 3 4 4 3 3 3 4 4 5 5 4 3 4 4 4 4 4 4 2 2 2 2

Only Counted if Greater than 1" (continued)

Liamothuria nutriene
Lottia inetabilie
Lottia ochbacea
Lomorhynchue app.
Megathuwl crenulata
Mitrea ida
Mopalia app.
Mytilidae
Nameariuc app.
Natantia unid.
Nemertea unid.
Norrisia norrisi
ocenebre app.
octopus app.
Ophioplocus app.
Ophiothrix app.
Ophiuroidea unid.
Orthaeteriao koehleri
Pelecypoda unid.
Phidiana hiltoni
Phragmatopoma californica
Pisaater brevispinue
Piseeter/Henricia (juv.)

Piata app.
Placlphoralla velata
Pododeamus aspio
Paeudomelatoma torosa
Pugettia app.
Sebaellidae
serpulidae unid.
Serpulorbia squamigerue
Sipuncula unid.
Stenoplax app.
strongylccentrotua purpuraetua
Tegula pulligo
Triopha catalinae (prey. T. carpenteri
Willimmia peltoides
tunicate, solitary unid.

- -. 1 - - - - - - - - - - - 0.2
- 0.3 0.8 1.9 2.8 1.7 0.6 1.3 3.9 1.7

0.4 4.1 - - - - - - 0.2 - 0.6 0.9 1.1
-< .1 . - - - - - - - 0.1 - -

0.1 0.6

0.1 0.3 <.1 - 0.2 <.1 0.7 0.9 9.6 0.7 0.3 0.3 0.2 0.1 - -
<.1 <.1 0.2 0.3 0.2 0.3 0.4 0.5 0.2 0.1 -. 1 - 0.1 .1 - .1 0.1 -

0.1
.- 1- - 0 0.1 -.-0.2- - --1 . - .1 - - . . . -

-- 0-1 0.1 0.. 0.- 1 - -

-- - .1 0.5 2.7 2.3 2.8 5.0 18.9 5.0 0.1

0.1 - - - -

0.1 - '.1 - 0.1 0.8 0.3 0.3 2.5 1.0 1.0 0.9 0.9 0.6 0.9 1.6 1.6

0.4 1.2 0.4 - - -. - - - - - - -
- - - .. - . . . - . - - <.1 - - - . - -

0.2 .. 1 0.S 0.2
-0.1 -- 0-.1 c.1 .1 O.-

- <.1 0.1 1.4 2.5 0.2 0.4 <.1 0.1 <.1 0.1

<.1 0.5 0.2 0.2 ..1 0.4 0.6 0.1 O.S 0.1 .1 - -
0.2 '.1 0.1 0.4 1.0 0.3 0.3 0.3 0.6 0.1 0.4 0.3 <.1 0.4 0.1 0.1 1.6 0.6 0.4

- .1 - .1 - . - - - -

0.3 - 0.3 0.6 0.1 0.2 0.1 - 0.2 0.5 0.7 1.4 1.3 1.2 1.4 1.3 11.1 0.8

0.2 0.3 0.3 0.8 2.7 3.9 2.0 4.9 8.0 10.1 5.7 4.6 3.3 1.8 0.9 0.7 0.6 0.1 0.6 1.9

0.2 - 0.I - - - - - - - -
0.2 - 0.2 0.2 2.3 1.0 5.7 4.9 5.5 3.8 26.3 35.3 11.5 6.9 16.3

- .1 - 0.3 0.2 0.1 '.1 - - - - - - - - -

0.1
- - - -- - - - - - - - - 0 1 - - - - - - - -



Subtidal Are Quadrant - Yearly Invertebrate Mean Abundance (per 7 m squared) - STATION NDC 4 -4m

Species Year 1976 1977 1976 1979 1980 1991 1992 1993 1984 1985 1906 1997 1999 1999 1990 1991 1992 1993 1994 1995 1999 1997 1999
,vevc 1 2 A 6 0 2 A A 4 s 4 a ., A A A 41 A 2 1 2 2

# st-tionjsuV-0 1 1 4 S 3 3 4 4 4 6 4 3 no no 4 4 4 4 4 2 1 2 2

Counted Regardless of Size

Acmaea mitra
Aniaodorit nobilis
Anthopleura elegantiosima
Asterifna miniata
Calliostoma ligatum
Cancer antennarius
Diopatra ornata
Budiotyl ia polyhmorpha
Leptasteriase pp.
Lithopoma gibberomu-
Pagurus app.
Parastichopug Opp.
Pisaster giganteus
Pisaster ochraoeus
Pycnopodia helianthoides
styala app.
Tegula brunnea
Tegula montereyi
Tethya aurantia
Tonicaella lineata
Urticina app.

Only Counted if Greater than 1I

inthoploura artesioia
Anthopleura xanthograzmica
Anthozoa, ufid.
Aplysia californica
Aplysia Californiva egg mass
Salanue app.
Salanue/Tetraclita app.
Soltenia villosa
Cadlina app.
Cancer productus
Cancer Opp.
Chema Opp.
cnemidocarpa finmarkiensti
Conus californicus
Craeaedoma giganteum
Crepidula app.
Cryptochiton stelleri
Cryptolithodee sitohensin
Cuoumaria app.
Dioulula sandiegenais
Diodora app.
Doriopsilla albopunctata
Hpiactia prolifera
Supentacta q•inqueseoita
Fiseurella volcano
Flabellina trilineata
bsirnus luteopiotus

Halcampa decemtentacula
Haliotit app.
learicia leviuscula
Ifermisawnda crasaicornia
Hopkinsia rosacea
Kelletia kelletii
Lepidozona app.

5.3 9.9 7.1 7.4 4.3 4.3 7.9 5.3 2.0 7.9 9.6 11.5
0.3 - 1.1 0.3 0.3 0.4 0.8 0.3 0.4 0.1 <.1 <.1

1.3 2.3 2.3 1.8 2.2 2.8 2.4 2.4 2.1 2.3 2.6 4.3

5.5 9.0 7.3 9.0 9.9 13.9 9.1 6.9 1.3 0.7 1.5 1.7
- 1.5 1.1 4.4 3.3 3.0 2.3 4.1 2.3 2.1 5.1 5.0

- 0.2 0.2 - 0.2 <.1 - v.1 <.1 <.1 -

1.0 2.7 2.2 3.5 4.3 2.4 1.2 1.2 1.3 0.7 1.3
0.3 - - - - 1.1 0.7 0.3 -.1 0.3 0.6

0.5 2.5 <.1 0.4 0.3 0.3 1.1 1.4 0.4 0.2 0.4 0.0
2.0 1.5 0.4 1.1 0.9 0.3 0.4 0.4 0.4 0.2 0.9 2.2

2.0 - 4.6 9.7 15.3 27.2 19.2 19.5 15.6 16.6 10.4 16.7

0.5 0.9 c.1 0.3 0.3 0.2 0.4 0.3 0.3 0.3 0.2 0.2
1.0 0.1 - 0.2 - <.1 <.1 0.1 0.2 0.1 0.3

- - <.1 - <.1 0.4 0.1 0.4 0.3 <- .1
0.3 0.3 1.0 0.4 0.3 0.5 0.4 0.3 0.5 0.3 0.0

- 0.4 0.2 -.1 - 0.1 <.1 0.4 0.3 0.2 0.9

11.3 42.0 52.7 92.7 102.5 96.9 82.5 93.2 99.4 91.5 96.3 99.6
- - - 1.1 1.0 1.3 1.5 2.0 3.2 4.6 2.4 3.5

2.3 3.0 1.3 1.9 2.3 2.0 2.8 2.6 2.7 2.0 1.9 1.2

0.9 9.9 6.2 12.6 10.3 3.5 9.9 7.3 9.2 6.3 4.7 4.3
- -- - - - - <.1 - . -

0.2 0.1 0.2

<.I 0.4 0<.2 .1.

-- 0.1

< 0.3 -0.1 0.l
- 1.3 - - - -

- < .1 <.1 0.4 . - 0.2 < .1 0.3
- . -1 C.1 0.2
-- -I <.I <.I0.1.3

S - 0.1 < 0..1 0.5

3.1 0.3 0.1 0.3
< 0 0 - . 0 0 .< 1 .1 0

2.1 - 0.1 0.2 0.1 0.2 <.1 0.3 0.2
- - - ~~0.2 -- . . -

- -- - - - 0.1 v.1 0.2
- 0.1 0.1 v.1 0.3

- .1 <.1 0.6 0.5
0 .3 - 0 .2 0.1 0 0 .2 - v .1
- - - - - .1 v.1

<.1 0.7 0.9 0.3 0.1 0 0. 0.1 1.5 1.0 0.2
0.2 0.3 0.3 0 .6 v.1 1.0 0.3 0.7

0.1 01 - <.I 0. 0.1
- --- . - 0.1 - - 0.2 v.1

-- - - .1 v.1 - - --

- . ,1 0.4 0.3
* - . 0.4 0.3 . - .1 0.9 0.2 -

- 0.1 0.3 - .lv.1 OA . .1 0.4 0.3
< .1 0.3 0.5 0.9) 0.4 0.4 - .1

- - . 0.1 - - .1 - <.1 0.3 -

- - . - . .1 . - . .1

6.8 12.4 9.8 2.8 17.6 7.1 3.0 1.1 1.9
0.6 0.1 - 0.2 C.1 0.3 - 0.1 -

4.4 5.2 4.6 4.1 9.6 6.0 5.0 6.4 4.6

1.5 2.4 1.9 1.1 0.3 0.4 - - -
- 0.2 -

-. - v.1 °

0.4 0.9 1.6 1.7 1.1 1.5 0.1 0.9
v.1 0.4 - 0.2 0.1 0.1 -

0.1 4.1 - - - 0.1
0.6 0.6 2.5 0.4 1.2
<.1 0.1 <.1 0.3 - 0.3 0.5 0.4

0.9 1.4 1.3 1.6 1.6 0.6 0.9 1.4 0.1
- - v.1 -

0.2 0.3 0.6 0.4 0.4
- - - - 0.3 0.1

2.3 16.4 70.3 7.3 9.4 3.0 29.9
- - 0.2 0.2 - - -

1.1 0.9 0.6 0.9 0.7 1.3 1.5 1.4 1.1
0.9 1.5 1.3 0.2 0.0 0.9 0.9 0.9 0.4

- - - - v.1 - -.

0.3 v.1 0.3 0.3 v..l 0.1

- - 0.8 -

0.1 0.2 1.0 * 1.1 - 1.0
- - 0.1 - -

0.1 0.3 0.2 0.2 0.4 0.1

< .1 - - - -

0.1
S- - - 0.1

0.1 0.1 0.1 v.1 0.1

0- ..1

- -- 0.3) -

0.1 v.1 - 0.3 - - -
1.5 0.9 0.6 0.5 0.9 2.6 0.3 0.3

0.3 0.2 - 0.1 C.1 - - -
v.1 v.1 - . -- - -

0.9 0.1 ..1 0.3

0.4 - 0.3
0.1 - v.1 0.1 0.1
v.1 - --- -

v.1 - 0.4

v.1 0.1 1.1
* . - . .- 0.3 0.1
-. - . .1



Subtidal Are Quadrant - Yearly InvertebratB Mean Abundance (per I m squared) - STATION NDC 4 -4m (continued)

species
B tnt~ann/lur

Year 1976 1977 1976 1979 1980 1981 1962 1993 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

# Station/suiv a 1 1 4 5 3 3 A 4 4 6 4 3 no no 4 A 4 4 4 2 1 2 2

Only Counted it Greater than 1I (continued)

Leuoandra heathi 1.5 - 0.l 9.2 <.1 0.1

Lophopenopeum app. - - - - -

Lottia instabilis - 1.3 1.9 1.0 4.1 3.8 4.0 4.6 1.6
Lottie ochracea - - - - 0.1 -

Loxorhynchus app. -
Hegathura crenulata - -

Helibe leonine - 0.1
Heacichromui porteraee - -

Hiwulus foliatue - -.
Mitre idea - 0.2 0.5 1.2 0.3 0.4 0.9 0.8 1.0 0.4 0.6
Nopalia app. 0.3 -1 0.1 .1 - .. 1 - .1 - .1
Natantia unid. - - - - - -

Navanax inermie

Mitidiesala/Opalia epp.
Norriela norrial
Ocenebra Opp. -.1 0.3
Octopus app. . -

Ophioplocue app. - .. I <.. 0.1 .. 1

Ophiothrix app. - .

Ophiuroidea unid. - 4.1 - -

Orthasterias koehleri 01 <.I -

Paraxanthias taylori ..

Phidiana hiltoni 0 - 0.2 0.2 - .1 0.3 0.5 0.2
Phragmatopoma californica 1.3 - 7.9 24.3 7.5 10.6 --
Picsater brevispinue - .. 1
Pinaeter/menricia (Juv.) 0.2 0.4 <. I e,
Pitae app. - -

Plaoiphorella velata -. 1
Platyholmnthes unid. -

Pododeemue cepio 0.2 C.1 C.1 0.5

Pseudomelatoma torosa <.1 0.5 - <.1 0.3 0.3 0.5 0.5 0.7
Pugettia app. 0.3 0.5 0.7 0.3 0.4 0.9 0.3 0.5 0.5 0.5
Pyura haustor - - - <.1 - 0.3 0.7 0.5 0.2

sabellidae 0. -0

Soyra acstifrone -

Serpulida. unid. . 0.4 0.7 - 0.3 <.1 0.3 <.1 - <.1
Serpulorbie equamigerus 2.9 1.2 1.5 3.9 0.9 4.9 5.3 13.4 6.4 17.4 12.3
Stenoplex Opp. - - - -

Strongylo0entrotuO purpuratus 0.3 -. 1 <- - e.1 0.3 0.3
Tegula pulligo - 0.3 0.3 0.4 0.1 - <.1 0.8 0.4

Tetraclita rubeacenae n - - <.1

Triopha catalinee (prer. T. carpenteri -

Triopha maculata 4 -0.1i

0.2 0.2 0.3
010.1 0.1
0.1

4.1

0.1 0.3 0.3 0.3 0.1 0.4 0.3 0.1 0.3
0.1 0.1 .11

- .1 . -

o.1 -

-.1 . 0.1 0. --1

0.2 0.1 0.5 0.3 .. 1 0.3 0.3 0.0 0.1

0.3 2.8 1.4 1.9 5.3 0.5 . -

1.8 1.3 1.8 2.1 1.2 1.8 1.0 '0.3

.. 1 0.2 0.3 0.3

- . . .1 0.1

1.0 0.8 0.3

- 0 <.1 0.4
<.1 0.1 4.1 -

0.1 .0.3

0.1

0.7 0.4 1.8 3.5 2.9 3.0 3.8
3.9 1.9 3.0 0.6 1.3 1.0 0.5 0.6
1.1 . . . 2
1.9 2.9 4.1 4.9 12.8 7.9 2.0 2.1 9.9

- - 0.1 0.1 - - -

0.1 o.1 -..



Subtidal Arc Quadrant - Yearly Invertebrate Mean Abundance (per 7 m squared) - STATION NDC G -3m7

Species Year 1976 1977 1978 1979 1980 1981 1982 1963 1984 1985 1966 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
1 2 OS DO nO na na na 1 3 1 2 4 4 4 3 4 4 4 2 1 2 2

at on surv 1 2 no no no no no no 1 3 3 2 4 4 4 3 4 4 a 2 1 2 2

Counted Regardleea of size

Acmaea mitra
Anteodoris nobilie
Anthopleura elegantisaima
Aaterina miniata
Callioetoma ligatum
Cancer antennariua
Diopatra ornata
Rudiatylia polymorpha
Laptasterlae Opp.
Lithopoma gibberosum
PaguruS app.
Piacater giganteus
Pleaater octraceme
Pycnnpodia heliantholde"
Styela app.
Tegula brunnea
Tegula montereyi
Tethya aurantia
Tonicella lineata
Urticina app.

Only Counted If Greater than I-

Anthopleura artemipia
Anthopleura xanthograaica
Aplyala californica
Balanus app.
Boltenia villoma
Callloatoma annulatum
Cancer app.
Ceratoatma foliatumc
Chaetopterldae
Chromodoria macfarlandi
Cnaeidocarpa f imarkienaia
Craosedoma, giganteum
Cryptochiton atelleri
Cryptolithodes sitchensie
Cucumaria app.
Diaulula sandiegensis
Diodora app.
Doriopailla albopunctata
Eplactis prolifera
Supantacta quinquesmlta
Fivourella volcano
Plabellina Iodinea
Haliotio app.
Hermniienda craaaicor•ni
Iachnochitonidae
Lepidozona app.
Leucandra heathi
Lophopanopeus app.
Lottia instabilli
Lottia ochracea
Lolorhynchus Opp.
Maxwellia cantarosana
Iegathura crenulata
Nitro Idae
Mopalia app.

0.9
0.5

20.8 10.8
38.0 15.8
5.3 0.4

0.3 0.1

38.8 9.6
0.8 0.3

0.5 -
0.8 0.4

0.S 0.8
7.0 0.9
7.5 4.S
2.3 0.4

- 0.3
0.8

2.3 1.4

0.3 0.1
0.5

0.9

0.3

5.3

0.3

0.8 0.5

1.5 9.3 1.5 2.5 10.1 6.2 0.3 0.9 0.2 0.9 1.1 0.4 0.8
-- - v~~~.1 - - - - . . - -

10.8 21.3 27.S 32.5 25.6 41.8 50.6 56.5 26.4 15.1 13.2 10.3 16.8 4.0 4.8

11.5 14.2 25.2 25.4 19.6 20.8 39.4 39.1 33.4 0.5 0.2 0.4 0.3 - 0.5
7.5 12.0 11.8 5.6 1.5 0.9 - - - . -

- .- - v.1 - - - <.1 - v.1 - - 0.1

1.8 3.3 2.5 1.8 1.6 1.9 0.7 0.3 0.3 0.6 - 0.3 0.3 - 0.1
3.5 1.7 0.9 1.3 0.3 0.8 - 3.4 4.2 5.9 2.4 0.1 1.8 1.0 0.6
0.5 0.5 0.2 - 0.4 <.1 - - - - - - -

- - - 0.1 v.1 - - -

9.0 5.3 7.4 7.0 3.2 2.7 0.3 0.8

0.3 2.8 1.1 2.1 1.2 2.6 3.5 1.7 1.3 1.5 1.3 1.9 0.3 0.9 0.3
0.5 0.9 1.1 0.5 0.6 0.4 0.1 <.1 v.1 v.1 <.1 - - - -

0.3 0.0 0.8 0.4 0.1 0.5 0.5 0.3 v.1 0.1 0.3 -

8.8 13.6 7.2 1.6 0.4 0.1 - - - 0.3
38.3 37.5 40.5 44.3 32.8 10.9 0.2 1.5 0.4
4.5 1.5 0.5 3.4 1.3 2.8 - 0.8
1.8 - - - 0.3 0.1 - --
3.0 3.0 1.8 0.8 6.8 4.5 0.4 - 0.2 0.2 0.4 0.4

0.5 0.6 0.6 0.4 0.3 0.3 0.0 - <.I 0.2 .. 1 - -

2.3 0.7 4.0 0.9 1.7 1.8 3.0 1.0 1.0 1.3 1.3 -
- 0.3 0.1 - - - - - - - - 0.3 0.1

- - 0.4 - - .1 - 0.1
0.3

0.4 .1 --

0.2
* -- -- - - .1 v.1 - - - -

-v<.1 . 0.2 -
- - - 0.1

v.1 - - - - -

0.3 - - 0.1 4- .1
0.3 0.3 0.4 - 0.2 - 0.3 v.1

- - - - - 0.4 0.8

1 - 0.1 0 - ,

- 0.3 0.9 <.1 C.1 0.2 <.1 -. 1
- 3.3 1.0 2.0 0.4 0.3 0.2 1.1 0.3 <.1 -

- - - - 0.1 - -

- 0.2 0.3 <.1 0.2 0.2 0.1 0.1 0.8
-- - - v<.1 v.1 - - - - . -

0.3 0.1 0.1

0.3 -. 1 - <.1
-. 1-

3.8 3.3 0.3

v. -- - -1 -O-

.0.1

<.1 v.1 0.1 0.8 1.6 0.5 0.4 0.5

0.3 .. 1 0.5 0.3 0.4 .. 1 - - 0.1 -
0.8 0.3 - - <.I - - - - -



Subtidal Are Quadrant - Yearly Invertebrate mean Abundance (per 7 m squared) - STATION NDC 6 -3m (continued)

species year 1976 1977 1978 1979 1980 1981 1982 1983 1984 199S 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
station/survoyS 1 2 no no ne no nm no 1 3 2 .4 4 4 3 4 4 4 2 1 2 2

Only Counted if areater than 1" continued

Mytilus galloprovvncialia
Natantla unid.
Norriaja norrisi
Octopus app.
Ophioplocus app.
Ophiopterie papilloa-
Ophiothrix app.
Orthasterias koehlerl 0.3 0.1
Pamulirus interruptue (puerulus stage) - -

Paraxanthias taylori
Phidiana hiltoni
Piaaoter brovispinu-
Ploaater/menricia (Juv.) -

Pista app. 0.4
Pododeau cepaosi -

Paeudomelatoma toroaa
Pugettia Opp.
Pyura haustor
Sabollidae
Serpulidae unid.
SerpUlorbia aquamigerue -
Strongylocentrostu purpuratus 0.3
Stylasteria. forreri 0.1
Tegula pulligo 1.9 -

Tetraclita rubeacene

Triopha catalinae (prey. T. carpenteri 0.3

- - - - .1 - - - - - -<-1

-. 1 0.4 0.1

<.1 <.1 0.4 -
-- - -0.1 -

- - 1.4 1.1 - 0.7 1.0 0.1 - 0.3 0.1
<.1 0.2 0.3 <.1 0.2 - - -

0.1 c.1 c.. <.I - 0.3
-.1 0.1 -

- .1 0.1 -
0.8 0.3 3.5 0.1 0.8 0.9 0.3 <.1 0.5 0.1 0.4

0.1 <.1 - - - - -

0.3 <.1 0.3 0.3 0.3 - .1 0.3 <.1 0.3 0.2 0.1 0.1
0.2 0.4 0.2 - 1 - - <.I - -

- - - 0.9 - - - 0.1

- 0.3 0.6 0.4 0.0 0.1 0.6 1.3 1.8 4.7 1.9 15.5 5.0 3.0
3.0 7.7 4.4 2.4 5.6 5.7 1. 1.5 0.5 1.0 0.9 1.0 - 0.9 1.0

- 0.3 0.8 0.1 0.4 0.4 1.6 1.5 1.6 1.9 2.1 4.1 3.8 0.9 1.0

3.5 <.1 1.4 3.6 0.5 <.1
3.0



r2n rant 77i 1

Bubtidal Arc Quadrant - Yearly Invertebrate Mean Abundance (per 7 m squared) - STATION 500 2 -3m

species Year 1976 1977 1978 1979 1990 1991 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

stati ft's 3 5 4 5 6 6 5 5 4 4 4 4 A 4 4 2 2

Counted Regardless oE Size

Aomaea mltra
Azisodorie nobills
Anthopleura elegantiesima
Asterina miniata
Calliostoma ligatum
Cancer antennarlus
Diopatra ornata
Sudistylia polymorpha
Leptasterias app.
Lithopoma gibberosum
Pagurus spp.
Parastichopus app.
Pleaster giganteus
Pleaster ochraaeus
Pycnopodla hellanthoiodea
Otyela spp.
TegUla brunnea
Tegula montereyl
Tethya aurantia
Tonicella lineata
Urticina app.

Only Counted it Greater than 1'

Acanthodoris lutea
Aldisa sanguinea
Anthopleura artemisia
Anthozoa unid.
Aplyala calitornica
Aplysia californica egg mass
Aplysla vaccaria
Ascidia spp.
Salanophyllia elogans
Balanus app.

*Boltenia villaoa
Cadlina app.
Calliostoma anmulatum
Cancer productus
cancer app.
Caratostoma foliatua
Chela app.
Chromodoria macfarlandi
Clavelina huntimani
Cnemidocarpa Einmarkiensis
Conus californicus
Crangon app.
Crassedoma giganteua
Cryptochiton stellerl
Cryptolith•a•o at tohanais
Caucmaria app.
Diaulula eandiegenals
Diodora app.
Diacurria insesaa
Dorldacea unid.
Doriopsilla albopunctata
Epiactie prolitera
Eupentacta quinqueeemlta
Fissurella volcano

6.0 1.5 8.0 3.3 3.3 1.3 1.3 0.3 3.9 9.3 0.8 11.3 11.4 16.3 5.3 4.3 12.2 1.7 0.9 7.1 2.3 1.9 0.4

- - 0.4 0.3 0.8 0.2 0.2 0.2 0.1 0.1 - 0.3 - .1 0.1 - -. 1 0.1 - - 0.8

0.5 0.5 1.0 1.3 1.6 1.1 1.2 0.7 1.4 0.9 1.2 3.3 1.7 0.9 1.1 1.4 1.0 1.1 1.0 0.9 1.1 1.8 1.0

3.8 2.3 3.6 3.0 3.8 5.3 4.2 1.6 0.2 0.5 0.2 3.3 0.7 1.0 0.6 0.8 2.6 1.2 0.3 0.4 0.6 0.3 0.1

0.5 0.2 2.1 1.5 0.2 1.7 1.5 0.4 2.6 2.9 2.0 1.7 0.4 - - - . - - -

0.5 - 0.3 0.4 .. 1 0.1 <.1 .. 1 0.1 - 0.1 0.2 - - - o.l - - - 0.1 -

1.0 1.8 1.1 1.3 0.8 - 0.3 0.1 <.1 0.5 0.1 0.9 0.8 0.3 0.3 0.8 2.2 3.8 2.1 0.8 0.9 5.9 4.5
-- .1 '.1 0.2 0.1 0.1 - .1 0.1 <.1 0,1 0.1 - - 0.1

0.3 0.4 0.2 0.4 0.4 0.9 0.8 0.3 <.1 0.2 0.4 0.2 0.4 :- .

1.3 1.3 7 1.3 .8 0.3 0.3 0.1 0.5 0.8 1.6 3.2 0.5

7.5 5.3 8.0 14.3 11.8 19.4 10.9 15.0 13.3 11.8 20.4 30.6 62.1 24.1 11.1 1.9 2.3 0.4 .1 0.6 0.3 0.4 -
0.2 - - - - - . - - - - - . - -

0.3 .. 1 0.1 <.I 0.3 - .1 C.1 0.1 0.2 1.0 0.9 1.3 1.5 1.9 2.1 0.7 0.8 0.8 0.6

- - <.1 0.3 .1 - - 0.2 - c. 1 0.2 0.1 - - -

1.3 - 0.3 0.7 0.5 0.4 0.4 0.2 0.2 -. 1 .. 1 0.5 0.2 0.4 0.2 0.1 0.3 0.3 0.1 0.1 0.1 -

0.5 <.1 0.1 0.2 0.2 - 0.1 - '.1 0.3 - 0.8 0.4 1.0 0.7 0.3 - .1l - 0.1 0.8 0.1

15.8 13.5 53.4 106.1 57.4 65.4 45.0 36.9 31.3 38.4 35.0 62.9 37.1 26.8 1.3 5.1 60.6 1.3 0.4 16.5 1.9 -

0.8 0.5 5.6 1.8 2.1 1.1 4.1 2.1 0.8 2.3 1.4 7.7 2.1 - - - - 0.2 - -

- o.l 0.2 0.3 0.3 0.3 0.2 0.5 0.8 0.3 0.5 0.3 0.1 0.3 0.1 0.5 0.1 0.1 -. 1

1.5 0.3 1.1 3.8 4.5 4.3 2.3 0.9 1.3 4.4 1.4 2.3 5.1 4.1 1.1 0.0 0.6 -

- - - 0.2 0.1 - - - - - - - 0.4 -. 1 - .. 1 0.1

- - .1 - .1 - - - - - - - - -

- - - 0.1 -. - - - .

0.2 0.2 0.6 0.3 <.1 0.4 0.1 0.3 0.4 0.8 0.2 1.9 0.6 0.5 0.4 0.4 0.0 0.6 0.1 0.4 0.1 0.9
- - - - 0.2 - - - - - - - - -

- 0.5 - 0.3 0.3 0.6 1.6 0.1 - 3.0

- 0.1 - 0.6 - - - -
- -0.1

0.3 -

0.8 -
0.1 0.3 <.1 - 0.1

--- -. 1 0.3 g.1 1.1 0.2 0.3 .. 1 1.1 0.4 0.0 0.1 0.3 0.3

0.2 - -

- .1- -1 .0.1 - - . -

- - -.- . . o1 - 0. -. 0.1 .1 - - - -

0.5 0.3 0.6 1.3

- .1 0.3 - .1 0.3 <.1 .. 1 o.1
o.1 0.1 o.1 0.1 0.4 o.1 0.1 -. 1 0.1 0.2 - .1 a.1 - .1

0.1 .. 1 .1- -

0.3 0.1
- -. 1 - c o.1 < .1 - - - - . - -

.1 -0.2 - .1 0.2
- .1 - . - 0.1 - <.1 - - - - - . - - - . - - . -

- .1 - .1 - 0.1 0.1 0.1 - .1 '.1
- - - - 0.1 - - - . - - - 0.1 - - - - . -

- 0.2 0.3 0.6 <.1 o.1 - .1 0.6 1.9 0.8 0.4 0.4 0.5 0.4 0.8 0.9 0.3 0.0 0. 6

0.3 0.3 - 0.7 -. 1 0.1 0.1 - 0.5 0.4 '.1 0.1 - - -

- .1 a.1 - <.1 - .1 - - . -



Subtidal Arc Quadrant - Yearly InvertebratS Mean Abundance (per 7 m squared) - STATION MDC 2 -3m (continued)

Species Year 1976 1977 1970 1979 1900 1901 1902 1903 1984 1985 1986 1987 1900 1909 1990 1991 1992 1993 1994 .1995 1996 1997 1998
OStat ion/surveys 1 3 5 4 6 4 4 5 6 6 5 S 4 4 4 4 4 4 4 2 2 2 2

Only Counted if Greater than I" (continued)

Flabellina trilineata - - - - .1. - - - - - - - - - - - - - - -

Geitodorls heathi - - - <.1 - - -
Ralcampa decebtentacula 0.3 0.1 1.9 .1. 1.6 0.6 - 0.2 0.3

Haliatis app. - - - .1 0.2 <.1 - <.
Henricia lviusaoula 0.1 <.I <.I 0.1 <.1 <.I -,-

Hcrmiseands craseloornia C.I- .i <..

Holothuroidea unid. a e.1 O- 0.
Hopkineia roaaeea - 0.5 ..1 - 0.1 <.1 - .1 - 0.1
Lebbeus lagunae - 0.1 -
Leucandra heathi 3.1 <.1 0.3 t.1 0.1

Leucilla nuttingi 0.3 - 0.0 0.6 • - 0.2 -

Lophopanopeus app. -.1 -1 - -
Lottia inetabills 1.3 3.5 2.5 7.2 3.4 1.5 2.3 1.7 1.3 - -
Lottia ohracea - .1 - 0.3 0.3 0.5 -
Loxorhynchus app. - - . - .0.1 0.2 <.1 0.3 0.3 0.2

Majidae 0.3 - - -
Megathura crenulata - - 0.1
Malibe l eonina - 0.4 .-

Mimulus foliatus - <.1 0.2 <.1 - -

Mltre idae 1.0 ..1 1.0 1.0 0.0 <.1 0.2 0.4 0.9 1.0 0.0 1.7 1.7 1.0 0.3 0.6 0.6 0.1 0.3 0.6 0.6 0.5 0.1
Nopalia Opp. <.1 C.1 0.4 0.2 0.4 - <.1 0.2 0.5 0.2 .. 1 0.1 0.3 .. 1 - - 0.1
Nassarius app. - - - - - - - -

Natantia unid. 0.1 -<-|-<-

Navanax inea- . - <.1 - • - 0.1 0.3
emartea unid. -.1 0.1 <.1 - - -

Norriaje norrisi - e.1 g.1 0.5
Ocenebra app. <-. .01 0.1
Ootopue app. .1 -. 1
Olivella biplicata 0.2 0.2 ..1 1.2
Ophiothrix app. - - <.1 0.1 0.6 1.2 0.9 1.6 1.4
Ophiureidea unid. <.1 -- - - - - 1.0
Phidiana hiltoni 4.1 0.1 0.4 1.6 1.3 0.3 0.9 -.1 <.1 0.3 0.9 0.1 0.1
Phragmatopoma californica 0.6 0.4
Pisaster breviapinus - - <.1 0.1 <.I 0.3 <.1 0.1 0.1 0.3 0.3 0.3 0.6
Pieaster/Hanricia (juv.) - 0.3 .. 1 c.1 - 0.1

Plata Opp. <.I -- <.I 0.1 0.3 0.5 1.9 0.5 1.2
Platyhelminthes unidd. .1- 0.1 - - - -

Pododea•a ee .. C.1 <..1 0.1 0.1 0.2 0.6 0.3 0.4
Paeudomelatlma toroaa 0.1 0.3 <.1 0.3 - 0.1 0.2 0.2 0.4 - 0.1 - <

Pugettia.app. 0.5 <.1 0.2 1.2 0.0 0.0 1.0 0.3 0.5 0.7 0.5 0.2 0.4 0.4 0.2 0.1 0.6 <.1 0.1 0.1 0.1
Pyura hauctor - t.1 4.1 <.1 0.5 0.2 <.1 - - .

Sabellidae 0.9 <.1 - - - - 0.1
Scyra acutifrons - 0.2 0.1 - -

aerpulidae unid. 0.4 0.2 0.4 0.4 1.0 0.1 <0.1 0.0 - 0.1 <.1 0.8 2.0 0.4 0.6 0.6 1.1 0.4 0.1
Serpulorbis equamigerus 0.2 1.3 2.4 1.0 3.5 1.8 2.7 9.2 8.1 20.0 17.3 23.1 0.4 6.0 3.4 2.3 0.4 0.5 0.5 - 0.3
Stenoplax app. - < - - - - - - - - - -. 1 - -. - -

Strongyloventrotua purpuratus 0.3 .1 - - - - .. 1 0.1 0 0 - 0.9 0.4 0.0 0.4 1.1 1.0 24.1
Tegula pulligo 0.9 1.2 0.5 0.2 0.4 0.3 0.3 0.4 ol 0.3 0.2 0.1 <.1 0.1
Triopha catalinae (prev. T. carpenteri .- - - - -. - - - 0.1
Triopha maculata e.1 -
Tritonia feativa 0.1 <.1 C. 0.1 t.1



subtidal Arc Quadrant - Yearly Invertebrate Mean Abundance (per 7 m Squared) - STATION SDC 3 -4m

Species Year 1976 1977 1978 1979 1960 1981 1962 1963 1964 1965 1986 1987 1986 1989 1990 199i 1992 1993 1994 1995 1996 1997 1999
# station/Surveys 1 3 5 6 6 3 6 3 6 6 4 5 na no 4 A 4 4 4 2 1 2 2

Counted Regardleaes of Size

Acmiaea mitra
Anisodorie nobilis
Anthopleiira elegantiasima
Asterina miniata
Calliostoma ligatur
Cancer antennarius
Diopatra ornata
Sudistylia polymorpha
Leptasterias app.
Lithopoma gibberoawe
Pagurus app.
Parastichopus app.
Pisaster gigantaus
Pisaster oheraceus
Pyonopodia halianthoides
Styela app.
Tegula brunnea
TegUla montereyl
ethyca aurantia

Tonicella lineata
Urticina app.

Only Counted if Greater than 1i

Aeolidiaceae unid. a
Aldisa anguiniea
Anthopisura artemsiai
Anthozoa unild.
Aplyala californica
Aplysia californica egg mass
Aplysia vaccaria
Salanophyllia slegana
Balamns app.
soltenla villosa.
Drachyuara unid. b (jUV.)

Cactosoma arenaria
Cadlina app.
Calliotoma annulatum
Cancer productua
Cancer app.
Ceratostoma foliatum
Chama app.
Chromodoris macfarlandi
Cirratulidae/Terebellidae unid.
Clausocalanua app.
Cnemidocar pa 0 inmarkiensia
Conus californicus
Craniella arb
Crassadoma giganteums
Crypitochiton stellarl
Cryptolithodes aitchuneis
Cuoumaria app.
Diaulula sandiegaemis
Diodora app.
Doriopailla albopunctata
Rpiactis prolifera
EUpentacta quinquesezita
Fisaurella volcano

5.3 5.8 10.7 3.3 7.0 4.5 10.5 10.6 17.1 23.9 8.4 6.3
0.3 2.8 1.0 0.6 0.5 0.3 0.2 0.4 <.1 0.3 0.3

1.3 6.0 6.1 5.0 10.1 9.8 5.6 4.5 6.5 5.6 6.8 9.2

16.0 15.6 17.5 13.5 18.6 15.7 14.9 9.5 1.6 0.3 0.7 0.3
- 1.3 3.5 4.5 3.4 1.8 3.4 3.0 3.0 8.4 9.6 5.7

0.2 <.1 0.2 - - 0.2 <.1 - - <.1 -

8.3 15.1 22.4 25.9 20.7 10.6 9.3 4.6 6.3 5.5 5.6 6.6
0.3 - - 0.5 0.3 0.3 0.3 0.4 0.5 - 0.3

- 0.4 0.5 0.1 0.3 1.0 0.4 C.1 0.1 C.1 0.1 c.l
2.5 2.2 1.5 1.4 6.6 2.9 2.6 1.2 0.5 1.0 1.3 1.1

1.9 5.2 5.8 15.2 15.5 18.0 22.8 19.7 17.3 15.0 7.6 16.7
- c.1

0.5 0.2 0.4 0.3 0.3 4..1 c.1 c.1 ,1 <.1
0.1 < .1 - .1 <.1 0.2

0.8 1.0 1.3 0.6 0.6 0.3 0.4 0.3 0.2 0.3 0.4

2.0 3.4 2.3 1.0 0.3 -.1 0.2 <.1 0.6 0.9 0.9 0.3

16.0 67.9 69.9 96.0 79.9 72.8 60.5 41.3 34.6 22.3 44.1 107.1
- 5.5 2.4 1.3 4.9 3.5 6.5 0.5 1.6 2.6 0.6 3.9

0.4 0.6 1.3 1.0 1.4 1.1 0.7 1.4 0.8 1.0 0.8
0.5 6.2 2.8 5.3 4.0 6.9 5.0 3.9 11.6 3.8 7.4

-. 1- - x. - -1 . .1

0.3 0.2 0.5 4.1 <.1 0.3 0.6 0.1 0.3 0.3

4.0 0.5
0.6 - .1 - -

0.1 0.4 c.1 c.1 0.6 0.6

0.1 - .1 0.1 . 0 0..

-. - c1 - - 0. 0. 0.2

C.1 0. 0. 0.2

- - 0.2 ..- 0.1
- .1 - .1

- - - - c~~.1 - - . . . -

- - 2 0.1 0.2 .2 . 1.0 0.6 0.3
S <. 1 - - - - - <0.2 0.4 0.2

- .1 - .1 0.3 6.1 0.2

--- c1 0.1
- 0.4 0.3 0.2 - 0.3 0.1 6.1 c.1 --

-. - . 1 c.1 -
- .1 -. 0.2 0.3 c.1

c.1 1.2 2.6 0.6 0.5 1.2 0.4 1.0 2.4 1.6 2.1

0.3 <.1 0.1 - <.1 0.4 . 0.1
- - -. - - . 0.3 0.2

- .1 - .1 c.1 0.5

3.2 5.6 6.4 7.5 9.9 10.1 2.3 2.3 0.4

0.6 1.6 .. 1 - 0.5 - - 0.1
4.5 7.1 10.8 9.0 14.4 15.1 11.5 12.6 8.1

0.5 0.6 2.2 1.4 1.3 1.6 1.5 3.0 0.1

0.2 0.6 - - - --
0.1 0.1 - - - -

6.9 20.7 23.7 19.4 16.3 20.6 26.0 28.5 21.5
0.1 - - - - - -
<.1 0.1 .1-

0.3 .1 0.3 1.6

5.1 9.2 6.3 4.9 0.6 0.s 1.3
- 0.1

0.6 1.9 2.4 0.9 1.7 0.9 2.3 1.0 0.5
- c.1 c.1 c.1 .

0.4 0.2 0.4 0.4 0.2 0.4 - 0.9

1.0 1.0 0.6 <.1 0.3 - 0.5 2.1 0.9
7.1 33.2 24.9 0.9 4.5 18.0 3.0 5.3

0.6 0.2 - 0.2 0.4 - 0.4
0.7 0.8 1.0 1.1 0.9 0.6 0.3 1.0

2.4 2.1 3.4 0.6 0.9 0.4 - 0.4

c.1 0.1 4.1 - 0.3 - 0.1

.0.3 0.8 0.3 0.5 0.6 0.1 0.5 0.4 0.5
- . . 0.6

c.1 C.1 0.3 0.3 1.4 0.1 3.0
- .1 0.3

0.8

0.9 0.6 1.0 1.4 0.4 1.0 0.5
<.1

1.4 .

c.1 c.1 . 0.1 -

0.1.

0.6 0.5 0.4 0.3 .. 1 0.6 0.4

0.1
<.I . .

.. 1 0.2 0.6 0.4 1.5 2.1 4.3 2.0 0.1
0.3 - - . . . -

0.2 . 0.3

- .1 . 1

1.1 0,6 2.8 0.8 0.7 0.6 0.3 0.6

0.1 0.2 0.6 -.
c,1 . . . 0.1

c.1 - . -



Subtidal Arc Quadrant - Yearly InvertebratH Mean Abundance (per 7 m squared) - STATION 8DC 3 -4m (continued)

Species Year 1976 1977 1970 1979 1990 1991 1992 1903 1904 1905 1986 1987 1908 1989 1990 1991 1992 1993 1994 1995 1996 1997 1990

# station/surveys 1 3 5 6 6 3 6 3 6 6 4 5 ns nD 4 4 4 4 4 2 1 2 2

Only Counted if Greater than 1" (continued)

Fusima luteopictue - -

Halcampa decemtentacula 0.3 0.5 0.0 1.2 0.6 0.4 1.0
Oaliotia app. - - - - - -
Henricia leviuscula 0.2 0.1 <.1 <.1

Hermiesanda craeicornis - 0.1 0.1 -

Holothuroidee unid, a 0.3 -
Kelletia kelletli -.

Subtidal Arc Quadrant - Yearly Invertebrate Mean Abundance (per 7 m ocuared) - STATION BDC 3 -4m
Leucandra heathi 0.2 0.9 2.9 <.1 0.2 0.1 0.1
Leucilla nuttingi 1.5 1.9 0.6 - 0.3 - - 0.2

Liesothuria nutrians - - - -n - - -

Lottia inatabilia 2.0 1.1 1.6 2.1 5.7 3.2 2.4 2.0 1.0 0.4 0.4
ILottia ochracea - - - - - - - - 0.3 - -

Loxorhylcnhus app. <.1

Negathura crenulata

Helibe leoninae
Hiajlue foliatus C.1

Nitra ida. 0.8 0.9 1.0 1.5 2.1 0.9 1.6 0.0 1.6 1.1 1.2 1.3
Hopalia app. - <.1 < - <.1 0.2 - <.1 - 0.1 -

Nasearius app. 0.1

Natantia unid. -

Nemertea unid. r..
Norriala norri-i

Ocenebra app. c.1
octopus Opp.

ophioplocue app. 0.1 <.1 .1

Opbiothrix app. -. 1

Orthasterias koehleri 0.2 u.I1 0.2 0.1 <.I*
Paraxanthian taylori -

Pelecypoda unid. boring 0.2 -

Phidiana hiltoni - -1 0.2 t.1 0.4 t.1

Phragmatopoca californica 14.0 20.8 -. - -.

pisaater breviapinus - - <.I 0.1 <.

Pisaster/Henrioia (juv.) - 0.1 -. 1 - -

pista app. 0.5 2.7 1.2 - 0.0 0.2

Placiphorella velata - - -

pododeemus ceplo - ..1 0.1 1.4

Protothaca laciniata 0.3

pseudomela4toa toroea . 0.7 0.5 0.4 0.3 0.3 0.3 0.4 0.7
Pugettia app. 0.3 ý.1 ..1 - 0.9 0.3 0.5 0.5 0.4 0.7 0.2 0.4
Pyura hauetor 0.2 t.1 0.1 a.l 0.2 0.2 0.1 0.3
Rictaxij punctocaelatus - <.I -

Sabellidae 0.3 - 1 4.1

Scyra acutifrons - - -

Serpulidae unid. 0.8 2.0 - 1.0 0.3 0.4 0.2 0.4 0.2 -

Serpulorbis squamigerua 0.3 0.3 2.4 2.5 2.5 10.5 9.3 6.6 13.7 9.8 19.3 16.4
Sipuncula unid. - - -

Stenoplax app. -- . I

Strongylocentrotua purpuratu . <.1 - - 0.2 0.3 0.3
Tegula pulligo 1.0 1.1 2.2 0.5 0.6 0.0 <.1 0.1 ..1 - 2.2
Triopha catalina* (prey. T. carpenteri - - - - - -.1

Tritoni0 festiva 0.6 <.1 <.- 1 .I
tunicate, solitary untd. 0.3 - - C.1 -

S- - 4.1 - -
C.1 3.2 0.9 1.3

-- -0.1 -
C.1 0.2 <.I 0.1

- - - . - 0.5 -

0.3 0.5 0.5

1.1 1.4 0.3 0.3 0.5 0.1
d.1 <.1 - - -

- .1 0.3 0.3 0.3
S- - 0.3

0.2 - <.1 0.1 0.3

0.8 1.1 1.1 0.8 0.7 2.6 1.3 5.3 4.6
g.1

0.1 0.5 0.3 0.7 2.1 1.0 0.3 -

<.1 - - - 0.1
.l - <.1 0.1 0.3

- 1.6 0.4 0.2 0.5 0.3 0.4

0.3 0.2 1.0 0.3 1.2 - 0.8
- - ..1 - 0.1

- .1 - .-

0.6 0.2 0.8 0.3 0.3 0.5 0.1 -

0.3 0.3 <.1 0.7 0.5 0.3 1.3 0.3

- 0.1

0.6 0.4 .. 1 0.3 - -
- 0.1 .. 1 0.1 0.1

0.6 0.2

0.1

0.3 0.4 0.6 0.2 - 1.4

0.1 .. 1 - - 0.3 0.1 -

0.1 C.1 0.1 0.3 - 0.0
-- - - - 0.4 -

<.1 0.3 0.8 1.4 0.4 1.4 0.3 1.5 0.3

3.3 2.1 1.4 0.9 0.2 0.6 - 0.4 1.0
a,1 .- a.l1

0.3 0.4 1.5 1.2 2.8 11.9 3.8 0.4 26.6

0.1 - 0.1 - - - - - -
- d.1 - - - 0.3 0.1 -

<.1 - - - -



Bubtidal Arc Quadrant Yearly Invertebrate Mean Abundance (per 7 m squared) - STATION SC 1 -3m

Species
9 S atltonIurn

Year 197a 1977 1976 1979 1980 1961 1982 1963 1964 1985 1966 1967 1966 1969 1990 1991 1992 1993 1994 1995 1996 1997 1996
-s, 1 2 3 4 3 3 3 % 3 5 2 3 3 4 4 3 4 4 A 1

station1sur

Counted Regardless of Slze

Acmaoa mitra
Anieodorio nobilis
Anthopleura elegantLesima
Asterina miniata
Calllostoma ligatum
Cancer antennarius
Djopatra ornata
Eudistylia polymorpha
Leptasterias app.
Lithopoma gibberosum
Pagurue app.
Parastichopus app.
Pleaster giganteus
Picadter ochracoeus
PYCDopodia helianthoides
styela app.
TegUla brunnea
Tegula =ontereyi
Tethya aurantia
Tonicella lineata
Urticina app,

Only Counted if rIeater than I-

Aeolidia papillosa
Anthopleura artemusla
Antthopleura xanth~ogrammica
Anthozoa unid.
Ascidia Opp.
Soltenia villoes
Cactoaoma arenaria
Cadlina app.
Calliostoma annulatum
Ceratostome foljatum
Clavalina huntamani
Cnemidocarpa finmarkiena is
Cryptocbiton atelleri
Cryptolithodes sitchenmis
Cucumaria app.
Dendron•otum app.
Diaclula aandiegenaia
Discurria Inseessa
Doridacea unid.
Doriopail1a albopunctata
Epiactis prolitera
Supentacta quinqueaemita
piaaurella volcano
Halcampa decemtentacula
Haliotia Opp.
Henricia leviuscula
Heptacarpus app.
Hermiasenda craesicornia
Hopkinsia rosacea
ITchnochi tonidae
Lebbeus lagunae
Leucandra heathk
Lophopanopaua app.
Lottia inotabili8

3.0 2.3 3.3 7.5 3.3 4.3 4.3 1.S 12.8 6.2 2.3 2.3 6.0 0.6 0.9 1.7 1.6 2.3 10.1 22.9 0.6 4.1

- 0.3 - 0.4 0.3 - <.1 0.3 - - 0.2 <.1 0.3 '.1 <.1 0.1 - - - - - -

1.3 2.4 1.9 4.1 4.1 2.4 4.2 3.5 3.0 3.3 3.8 3.6 0.1 4.3 3.4 4.9 6.9 4.2 4.9 4.9 7.0 1.0 4.4

16.5 19.6 17.1 18.8 23.1 19.6 30.4 25.3 2.3 2.1 2.9 2.0 5.7 4.6 7.4 7.3 9.7 6.3 6.0 7.5 9.4 9.0 0.9
- - - 0.2 1.3 0.6 1.5 0.3 1.0 1.1 2.6 3.5 2.5 3.4 3.4 1.3 1.1 1.0 1.1 2.3 9.0 3.0 1.1

0.1 0.1 c.1 0.2 - C.1 - - 0.1 - - 0.1 - .1 . .1 < .1 - 0.4 - -
- <.1 0.5 1.4 1.0 2.2 0.3 3.3 2.6 3.3 6.9 6.6 5.1 2.9 2.3 1.9 1.8 1.3 4.5 3.6 2.6 1.6

0.1 - - - 0.4 C.1 .,1 4.1 0.2 €- .1 0.3 - 0.1 - - - 0.1 - -
2.3 0.6 0.6 1.6 0.5 3.9 3.2 0.3 0.9 0.8 1.0 0.6 1.3 0.9 0.4 1.0 0.4 0.6 0.3 0.1 0.5 1.0
2.0 1.0 0.4 1.3 4.1 1.1 0.9 C.1 1.3 e.1 0.4 0.5 0.7 0.4 0.1 0.2 0.2 - <.1 0.4 0.5 0.3 0.1
2.6 11.3 5.8 14.9 10.9 17.6 10.9 14.4 12.5 10.0 4.0 14.0 10.1 6.0 6.4 10.2 8.9 5.1 3.2 15.0 3.6 1.3 2.4

- -. -- . * <.1 - .1 - - -

0.3 C.1 0.1 6.1 <.1 - 0.1 0.1 0.2 - 0.2 0.2 0.2 0.6 0.6 0.3 0.1 0.6 0.5
-- .1 0.1 <.1 <.1 - 0.2 <.1 - - 0.2 - C.1 0.2 - - - 0.1 0.1 -

1.0 0.5 1.2 0.4 0.9 0.9 0.3 0.9 0.3 0.3 0.9 0.6 0.8 0.7 0.8 0.9 0.5 0.6 0.3 0.3 0.1 0.6 0.3
- - 0.6 0.6 0.3 0.4 - 1.0 3.3 1.6 2.5 3.7 0.9 0.9 0.5 0.2 0.1 - 0.4 0.8 0.4

6.3 21.0 20.0 76.7 5.05 76.3 56.8 24.0 67.6 75.8 57.0 67.8 44.5 42.9 64.1 104.3 97.3 101.0 70.9 104.6 102.0 60.0 115.9
0.4 0.5 0.2 - 2.0 1.0 0.3 0.5 2.3 - 1.3 0.5 0.4 - 3.0 1.1 0.3 - 1.5 3.0

- 0.3 - - - - - - C.1 - - 0.4 - - - - - - 0.1 - -

3.0 1.9 2.3 14.4 13.5 9.5 15.0 7.6 16.0 6.2 4.9 4.0 12.0 1.1 2.4 1.S 3.9 3.5 4.3 5.6 33.0 3.0 7.9
- - 0.2 <.1 0.3 .1 6.1 <0.1 <.1 0.1 0.1 - - -

<.1 0.3 0.3 - 0.4 - 0.2 0,6 0.3 0.7 0.4 0.1 0.6 0.3 0.3 0.4
- - - - - . .- 0.2 - 0.3 - - - . .- - - - - -

0- 0.2 0.-

- 0.1 - -
0.2 0.1 1.3 0.1

- - - - 0.1

0.3l
- .1 - .1

0 .3 -- .1 - - - - -

- - - -I . 0.2 < .1 e.1I
0.2 c.1 0.3 6.1 0.3 - 0.8 0.3

0.1 - 0.2 6.1
- 0.2 - - 0.1

- .1 < .1 6.1 - .1 - - - -

* - - - - . * - * - - - - .1 - - - - --

- 0.2 0.4 0.2 <.1 0.3 <.1 6.1 0.7 1.5 0.7 0.3 0.8 0.3 0.2 0.9 0.3 0.2
1.3 0.1 <.1 - <.1 - 6.1 0.3 1.5 0.6 1.8 1.6 0.9 0.0 0.6 0.3 <.1

- _. - . .1 , - 6.1
-. 1.0

0.9 1.4 0.7 3.1 0.4 1.7 1.5 1.3 3.1 4.1 5.2 1.6 0.3

1.0 1.1 0.2 .l <.1 <.I 6.1 .1 - .. I - .1 <.1 0.1 0.2
- - - 0.1 0.2 0.3 0.4 0.4 0.3 <.1

0.3
- - 0.2 0.2.1 0.2 0.3 0.2 0.5 - 0.2 0.2 -

0.1 - <.1 - < - 6.1 0.2 0.2 6.1 - 0.3
<0.7 .1 1*- 6 7 3 9 . 5 3 4 ' 1 . 0

- - - 6.1 - - < .1 . - - -

-- - - 0.7 2.3 1.5 - 1.4 6.6 7.6 3.6 9.3 6.4 0.0 3.3 4.4 4.9 1.1 1.9 . 0.5 0.4



Subuidal Arc Quadrant - Yearly Invertebrate Mean Abundance (per 7 m squared) - RTATION SC I -3m (continued)

Species Year 1976 1977 1978 1979 1980 1991 1992 1983 1904 1985 1996 1987 1980 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
Ustation/Surveys 1 2 3 4 3 3 3 3 3 5 2 3 3 4 4 3 4 3 4 2 2 1 2

Only Counted if Greater than 1- (dontnluad)

Lottia oebracea
Loxorhynchus app.
limulus foliatus

Mitre Idae
Kopalla Opp.
Ne-mertea unid.
Oaenebra app.
Ophicthrix app.
Orthasterlaa koehlerl
Petroliethes app.
Phidiana hiltoni
Phragmatopoma califocnica
Piaaater brevispinus
Plaater/Henri•ia (Juv.)
Plat& app.*
Placiphorella velata
Platyhelminthes unld.
Pododesmue neplo
Polychaeta unid.
Paeudemelatoma torosa
Pugettia app.
Pyura haustor
Sabellidao
Berpulidaa unid.
Berpulorbia aquamigerus
9traor.ylocentrotua purpuratus
Tegula pulligo

- - . . - . - - . <.1 -, 1.8 - - - - - - -- -
- .1 0.1 - - -

- -- - - - . - . - - .1o--
- - 0.2 - 0.2 0.5 0.4 0.4 0.3 0.5 a.1 0.2 0.1 0.3 - -

0.3 0.1 <.1 0.4 0.9 <.1 0.3 0.3 9.0 0.9 0.4 0.2 0.7 0.2 a.1 <.1 0.0 <.1 0.3 0.3 0.3 0.3
- -- - - - - - - - .o - - - -

0.1 <.1 0.1
- - 0.2 0.1 -

0.1 4 .1 C.. -,1 0.1 - 0.1

-. 1 - 0.4 0.5 4.1

4.2 4.4 0.6 - - -
- .1 - .1 - - -

0.1 0.3 0.2 0.1 - 0.1 a.1 4.1 1 0.5

0.S - - - - 0.2 0.3 0.1 .1 -
< .1 - - - - 0.1 - - -

-• 0.1
0.1 C.1 <.I 0 - 4.1 0.5 <.1

- 0.1 - - -
,-1 1.1 <.1 0.6 0.4 0.3 0.2 <.1 0.3 - 0.2 - 0.1 - -

0.8 0.1 0.9 0.2 0.7 0.7 0.3 .. 1 0.2 - - 0.2 - 0.3 0.4 0.4 <.1 0.2 - 0.3 0.3
- - - - - - 0.6 0.3 - .1

0.3 - -- -
- 0.4 1.6 0.5 - <.1 0.3 - - 0.9 0.2 - 0.6 0.6 - - 1.0

- 0.5 2.1 0.2 3.7 1.6 0.5 4.3 3.9 16.9 6.5 6.3 20.5 13.0 4.3 5.S 1.3 1.8 1.5 2.1 -

0.5 0.1 - - .1 - - - - - - - - - - 0.4 0.1 0.3
0.3 - c.1 0.1 - - - - a.1 - - - - C.1 - - .1 0.2



APPENDIX D5 - Subtidal Invertebrates

Subtidal Fixed Quadrat (SFQ) Method



Subtidal Fixed Quadrat - Yearly Invertebrate Mean Abundance (per quarter meter squared) - STATION PC 1 -3m

species Year 1976 1977 1978 1979 1980 1991 1992 1993 1994 1985 19896 1997 3998 1999 1990 1991 1992 1993 2994 1995 1996 1997 1998
*Satinn/0urnva no nm na no nn no no no no no no no 2 £ 4 2 4 2 2 2 1 1 4

C....e... .. n2 .e. o S -.e - I . . . . . . . .

Counted Regardless of Size

Acmaea mitra
Acmasid unid. a
Aeolidiella oliviae (prey. Spurilla oli
Aldisa sanguinea
Ali* carinata
Alia Opp.
Alpheus clamator
Aephlisa app.
Anisodoria nobilia
Anthopleura artemisia
Anthopleura elegantissima
Anthozoa unid.
Asterina miniata
Asterina miniata (Juv.)
Balanophyllia elegans
Balanus app.
Balanue/Tetraelita app.
Barnacles (Juv.)
Boltenia villosa
Brachyura unid. b (juv.)
Cactosoma arenaria
Cadlina flavomaculata
Cadlina luteooarginata
Callioatoma ligatum
Callietochiton crassicoatatus
Cancer productus (juv.)
Cancer app.
Chama app.
Chromodoris macfarlandi
Cirratulidae/Terebellidae unid.
Clavularia app.
Corynactia californica
Craasedooia giganteum
Crepidula app.
Cryptochiton stelleri
Cryptolithodea sitchenels

Cucumaria app.
Dendropoma lituella
Diaulula eandiegenasi
Diodora aspera

Doridace.a unid.
Doriopsilla albopunotata
Epiactis prolifera
Nudistylia polymorpha
Bupentacta quinqueaeita
Fiesurella volcano
Fuminuo luteopictua
Grapeidae (juv.)
Halcempa deceamtentacula
Haliotia rufaocens
Haliotis Opp. (Juv.}
Henricia leviuscula
Hermiasenda crasaicornia
Homalopoma app.
Hopkinsia rosacea
Idotea app.
Ischnochitonidae
Lacuna Opp.

0.5 0.9 0.5 0.7 0.9 0.4 1.2 1.9 1.3 1.3 0.6

0.2 - -.
- 2.3 1.4 3.9 0.7 1.6 0.3 1.3 - 0.3 0.1

0.4 0.4 <.1 - 1.5 - 0.3 1.3 0.9 - -
- - - 0.1 - 0.1 - - 0.3 -

0.9 1.3 0.9 1.5 0.9 1.1 0.7 1.4 0.5 6.0 1.2

0 .1 - < - - - - 4.1

< 1- . . - . . . 0.1

0.9 0.1 0.7 0.2 0.2 0.1 0.6 0.2 0.3 0.3
- - 0.2 -:.1 .1 . - 0.3 0.3 0.3 <.I

- - - - - - -2 0.5 .

0.4 4.1 0.3 0.2 0.1 ..1 - -

0.1 2.8 1.6 0.2 0.1 1.6 2.8 0.3 2.3
- - -- 1.0 --

0.2

0.1
0.6 0.3 0.2

<.1 0.2 0.1
0.1 - - o.1 -

1.6 0.6 1.0 0.8 0.4 - <.1 0.3 0.3 0.2
- - .. 1 0.1 0.1 - - -

<-1.1 1 0.3

- - < .1

- .1 - - - -

4.9 1.1 2.1 1.6 3.1 2.8 . .1 0.1

0.1

0.1 0.1 <.I 0.2 0.5

- e.1 c(.1 - 0.1 <.1 <.1
0.3 <.1 0.4 0.4 - - - 0.3

0.3 0.9 0.9 1.9 0.2 1.0 0.3
<.1 , -. <.2,1 - <.I

0.2 e.l 0.4 4.1 0.1 -.1

- .1 0.2 <.I 0.1 <.1 <. 1
0.6 0.5 0.6 1.0 0.2 0.5 0.6 - 0.3 1.5

- 0.1 - 0.1 .. -

0.3 0.7 0.5 0.9 0.6 0.3 2.6 0.6 0.0 0.5 0.6
0.4 0.9 0.9 0.8 0.8 0.3 ..1 0.5 0.8 1.3 "0.5

0.3 0.3
0.2 -.

0.3 .. 1 <.1 0.1 0.2 -

<.I 0.3 0.3 0.1 <.1 0.3 0.3 e.1
0.1 - 0.2 <.1 0.2 0.1 0.3 <.I - 0.2
3.0 4.0 2.5 3.9 3.4 2.9 2.9 3.6 2.3 6.5 2.9

- -0.1 - - - 0.3

- 0.1 1.0
0.1 0.6 0.1 0.0 - 0.2 0.3 -



Subtidal Fixed Quadrat - Yearly Invertebrate Mean Abundance (per quarter meter squared) - STATION PC I -3m (continued)

Species Year 1976 1977 1979 1979 1990 1981 1992 1983 1994 1995 1996 1907 1999 1999 1990 1991 1992 1993 1994 1995 1996 1997 1999
station/surveyo no no no no no no no no no no no nD 2 4 4 3 4 2 3 3 1 1 4

Counted Regardless of Size (continued)

Lepidozona app.
Leptasterias app.
1eucandra heathi

Leouilla nuttingi
Liesothuria nutriono

Lithopoma gibberoeum
Lithopoma gibberoeum (juv.)

Lophopanopeus app.
Lottia instabille
Lottie ochracea

Loxorhynchue app.

Mimulus folietus
Mitsa idae
Modiolus app.
Mopalia lignosa
Mopalla app.
Natantia unid.

Nereididae unid.
Ocenebra lurida

Ocenebra app.

Ophiothrix apiculata

Ophluroidea unid.
PagUrzu opp.

Paraxanthias taylori

Pelecypoda unid. boring
Petroliatheo app.
Phidiana hiltoni
Phragmatopoma caliCornica

Phyllochaeotoptorue prolifica

Pioaoter giganteum

Pisaster/Henricia (Juv.)

PLata Opp.
Platyhelointhes unid.
Pododeasus ceplo

Poeudomelatoma torosa
Pugettia producta

Pugettia richil

Pyura haustor

Sabellidae

scyra acutifrons
Serpula vermicularis

Berpulidae unid.
Serpulorbis equamigerus

spirobranchus spinosus
Strongylocentrotus purpuratus
Straongylocentrotue app.
Styela montereyensis

TegUla brunnea

Tegula montereyi
Tegula pulligo
Tethya aurantia

Tetraclita rubeeceon

Theejate pyroides

Tonicella lineata

Tricolia pulloides

tunicate, solitary unid.

1.3 1.2 1.3 2.2 1.2 1.1 1.0 1.5 1.0 0.6

0.4 1.0 0.3 1.3 <.1 - - 1.0 - 0.1

1.0 1.2 1.2 0.3 1.8 1.0 - 0.9 - 0.9
0.6 0.6 3.4 1.5 2.4 2.1 1.1 <.1 1.3 1.9

- -- 01 - -1

0.1 0.1 0.3 a.1 0.1 0.3 0.3 0.1

0.1 0.3 0.6 0.3 0.9 0.4 0.3 2.9 0.6

<.2.1 .1
0.1 .a.1 0.3
<.-. -C .1 0.1 - 0.3 0.3 - .1

. 0.1 - - -

--- - 0.3 -
0.3

0.1
0.1 0.1 0.2 - -

- 0.1 0- - .3 0.3 - .1
0.8 0.2 0.3 - - 0.1 - - - .1
0.9 0.5 0.2 0.3 0.3 - 0.2 0.3 0.3 0.1

- -- - * * - .1 -

4.3 4.9 5.1 6.9 3.1 1.3 5.7 2.9 1.3 1.5 0.9
- 0.1 <.1 - - - - - 0.3

21.1 4.6 14.1 10.9 8.9 14.3 9.5 3.7 5.0 5.9 5.3
0.1 - - - ..1 0.4 - - - 0.3

- - - - - 0.1 <.1 - - 0.3
0.4 1.0 2.1 2.7 1.6 1.3 0.9 3.2 2.5 5.1

- 0.3 0.8 0.1 0.6 0.4 1.0 0.5
* - - - -0.3 -

0.1 0.2 - 0.3 0.8 0.2 <.1 - 0.1

0.1 0.1 0.5 0.6 0.5 0.2 0.9 0.3 0.4
- - - - 0.1 -

0.1 - - <.1 - .1
0.1 0.3 0.1 a.1 <.1 - -

- 0.2 0.1 - - 0.1 0.2 l.-
1.3 1.6 1.3 1.9 1.1 0.4 1.1 0.8 0.3 2.0 0.8

- - 0.1 0.1 - - - -
-.1 0.- 0.1

-- - 0.3
0.2 0.5 - -

- 0.1 0.1 - 0.1
0.6 0.4 0.8 1.0 0.4 0.4 0.3 0.9 0.3 0.2

0.1 0.1 0.6 0.8 1.7 1.4 1.4 0.5 0.5 0.8 1.3
- 0.4 0.4 0.2 0.6 1.5 0.3

0.6 0.5 0.7 0.3 0.4 0.6 0.5 0.9 - 0.3
0.1 - - -

1.3 6.1 3.9 7.9 4.6 2.9 3.3 4.5 1.0 2.5 3.9

- .1 0.2 - -1 - -

4.1 - - - .1
- 0.1 0.1 ..1

0.6 - 3.7 0.4 0.1

6.6 2.6 5.6 2.8 4.2 3.4 2.6 2.3 2.0 2.0

0.3 0.2 0.3 0.2 0.3 - <.1 0.3 1.0 0.3 0.4
- 0.2 - <.1 - 0.3 - -

0.1 0.3 0.3 0.9 0.3 - 0.1 * - 0.2



Subtidal Fixed Quadrat - Yearly Invertebrate Mean Abundance (per quarter meter squared) - STATION PC 1 -3m (continued)

species
s# 6tation/iur

Year 1976 1977 1970 1979 1900 1901 1902 1993 1904 1905 1986 1907 2998 1999 1990 1991 1992 1993 1994 1995 1996 1997 1996

noeys---------n Dn Dn no as no no no no no 2 4 4 3 4 2 3 3 1 1 4

Coverage Based on 0 of 1" Squares

Abiet./sertularella/sertularia spp.(A.S.

Barentaia app.

Bryozoa, unid. (encrusting)

Bryozoa, unid. (erect)

Bryozoa, unid. (folioee|

Didemnum/Trididemnum app.
Suryatomella bilabiata

Hydroide
Hymenamphiastra cyanocrypta
Microporella californica

Porifera unid. (encrusting)

Salmacina tribranchiata

Spirorbie epp.
tunicatee, colonial/social unid.

- .1 - - - -
- - 0.6 - - - - -

4.5 2.1 1.1 1.3 1.1 1.9 0.6 1.2 0.3 1.0 1.2
-< - .1 <, - c1 -

2.4 1.4 1.6 0.8 1.0 0.4 0.6 0.3 0.5 1.0 0.4
1.6 0.9 1.3 0.3 1.3 1.3 2.5 0.5 0.9 - 0.3
0.6 - ..1 - 0.1 - -

4.1-- .1 - .. 1 0.3 - .1
- - - - - 0.3

6.5 3.3 5.5 2.3 2.3 1.6 1.3 1.3 2.0 5.0 1.0
7.0 2.3 1,3 1.1 1.4 0.6 0.9 0.3 0.3 - 0.2
1.8 0.3 0.5 0.5 0.2 <.1 0.1 <.1 <.1 0.5 '.1

3.6 3.9 4.0 2.3 2.9 2.3 1.0 1.5 2.3 4.6 1.5



Subtidal Fixed Quadrat - Yearly Invertebrate Mean Abundance (per quarter meter squared) - STATION FC 2 -9m

species Year 1976 1977 1970 1979 1960 1901 1982 1963 1984 2965 1986 1987 198e 1909 1990 1991 1992 1993 1994 1995 1996 1997 1990

Station/Surveyo no no no no no no no no no no no no no no 4 2 2 2 3 1 1 1 4

Counted Regardless of Size

Aoanthodorls lutes
Acmaea mitra
Acmaoid unid. a
Aldisa sanguinea
Alia coarnata
Alla app.
Amphlas a app.
Anloodoris nobills
Anthopleura artemoiia
Anthopleura elegantiesima
Anthozoa unid.
Asterina miniata
Asterina miniata (juv.)
Balanophyllia slogans
Balanus aquila
Balanuo Opp.
Balanuo/Tetraclita app.
Barnacles (juv.)
Bittium Opp.
Boltenia villosa
Cadlina flavmaculata
Calliostoma annulatum
Calliostoma oanallculatum
Calltootoma glorlosum
Calliostoma ligatum
Cancer antennarius
Cancer antonnarius (juv.)
Cancer app.
Chelyosoma productum
Cirratulidae/Tereballidae unid.
Clavelina hunt smani
Cnemidooarpa f irmarkoensis
Conuo caltfornIcuo
Craooedoma giganbeum
Crepidula app.
Cryptochiton stellori
Cryptolithodes sitohenois
Cuouwaria app.
Dendropoma lituolla
Diaulula oandiegensto
Diodora aspera
Diopatra ornata
Doriopoilla albopunotata
Epiaotis prolif era
Brato vitellina
Hudiotylia polymorpha
Eupentaota quinquesomi ta
Piosurella volcano
Fuoitnug luteopittua
Halcampa decententacula
Henricia leviusoula
Hermisoenda orasoicornis
Homalopoma app.
Idotea app.
rachnoohi tonidae
Lacuns app.
Laila cookerelli
Lepidozona app.

- - - 0.1 --
-. 1 1.0 0.4 0.3 0.5 0.3 0.3

- 0.1 - - - -

<.1 - - -

0.3 - 0.3 0.3
- 0.3 0.1 - 1 0.3 - -

0.2 1.1 0.6 0.6 1.2 1.0 2.0 - 0.2
-- - - 0(.1 - - -

1.0 1.1 1.1 1.1 1.1 1.3 1.3 1.0 1.1

0.6 0.5 0.5 0.0 0.5 0.5 0.0 0.5 0.8
- 0.3 0.1 - 0.2 0.1 < -

0.6 0.8 0.3 1.0 0.9 1.0 1.0 9.8 0.6
- - 0.1 - - - - 0.1

32.9 25.0 30.6 23.0 26.7 20.0 22.3 12.3 12.1
- 0.1 0.1 0.7 - - - 0.4
- - 0.3 <.1

0.4 - 1.4 - 1.3 - 17.5 0.0 3.4
- L -100.0

C .5 - - -

0.5 1.4 0.3 1.0 0.5 0.3 9.8 9.3

- 0.3 0.2 0.3 0.3 <.1
<.1 - 0.1 0.2 - 0.3

.- - - 0.5
0.6 1.0 0.5 0.1 4.1 0.3 0.5 0.5 0.4

0.3 - 0.2

1.4 0.6 0.0 0.1 0.4 0.5 0.3 .
4.1 9.1 - - 0.3 0.3 -

- 0.9 0.5 2.5 0.0 0.0 - 0.4
0.2 0.1 - 0.1 <.1 0.3 0.3 .1

- 0.1 - - 0.2

0.1 0.1 0.1 0.1 0.3

0.4 0.1 0.9 - 1.2 1.0 0.5 0.4
- 0.3 - 0.1 - - - -

0.2 - - - . - - -

1.6 1.0 0.3 - 0.3 - 0.1

13.0 14.5 18.4 11.4 10.5 6.0 1.5 2.5 0.9

0.1 0. - - - . - - -0.1 0.1

2.9 2.0 1.3 2.1 0.7 0.8 3.0 2.5 1.3
0.1 - 0.5 - 0.3 - 0.3 0.0 0.2

0.4 0.3 0.3 0.1 0.2 0.5 0.0 0.3 <.1
- - - - 0.1 - - - -

0.2 0.1 - 0.5 0.1
<.1 0.4 0.4 -
0.1 - - 0.5 <.1

- - 0.1 - 0.3 0.2

0.3 0.1 - 0.1 - - -
0.2 0.1 0.6 0.1 0.8 0.3 -.1

- 0.3 0.1 0.4 - - -1

3.4 2.5 3.3 3.3 2.6 3.3 5.0 0.5 4.9
-. - o. -°

0.3 0.6 0.3 0.5 -<1
0.2 0.4 - - 0.3 0.5
<*1 0.1 - 0.3

- 0.4 0.3



Subtidal Fixed Quadrat - Yearly Invertebrate Mean Abundance (per quarter motor squared) - STATION VC 2 -9m (continued)

species
# Station/Sur

Year 1976 1977 1979 1979 1980 1981 1992 1993 1994 1995 1996 1997 19s 1989 1990 1991 1992 1993 1994 1995 1996 1997 1999

-,Vevg no ne no n" no An no ne no no no na o no 4 2 2 2 3 1 1 1 4

Counted Regardless of Site (continued)

Leptasterias spp.
Leucandra heathi
Leucilla nuttingi
Lithopoma gibberosum
Lithopoma gibberosum (juv.)
Lophopanopeue spp,
Lottia ochracea
Loxorhynchus crispatus
Maxwellia santarosana
Holanella thereitee
Mitsa ida.
Mopalia epp.
Hyxicola infundibulum
Nitidiscala app.
Nitidiscala/opalia epp.
Ocenebra interfossa
Ocenebra luride
Ocanebra gpp.
Ophioplocu. esiarkl
Ophiothrix spiculata
Ophiuroidea unid.
Pagurus gpp.
paracyathus stearneti
Pelecypoda unid. boring
Phidiana hiltoni
Phragmatopona ealifornica
Phyllochaetopterus proliflea
Pieaoter giganteus
Pieaster ochraceus
Pisaeter/Henricia (Juv.)
Pita Opp.
Pododesmus ceplo
Peaudomelatoma torosa
Pugottia producta
Pugettia richii
Pyura haustor
Roetanga pulohra
Sabellidas
Scyra acutifrona
Serpula vermicularis
Berpulidae unid.
Serpulorbis equamigerus
Sphaeromatidae unid.
Spirobranchue apinosus
Strongylocentrotus franciscanus
Strongylocentrotus purpuratue
strongylooentrotue epp.
styela montereyensie
Tegula brunnea
Tegula montereyl
Tegula pulligo
Terebellidae unid.
Tethya aurantia
Tetraclita rubeoceno
Themiete pyroidea
Tonioella lineata
Tricolia pulloidee
Tricolia epp.

0.2 0.5 0.3 0.5 -. 1

3.3 0.4 0.9 0.4 1.6 1.3 1.3 0.5

- - 0.4 - - - .
0.1 0.3 0.1

- 0.2

0.2 0.5 0.1 0.3 -
* - - - 0<.1 - - -

- .1 - - - .1

- - - 0.1 -

0.8 0.3 0.9 0.3 0.7 0.9 0.5 0.3 0.9

0.3 - - - - - - -

<.1 0.5 0.4 0.5 0.7 0.3 0.8 0.5 <.1
0.1

- - -- 0.2 . - -

- - . - 0.3

0.1 0.1 0.5 0.3 0.3 - o.1

0.3 - 0.1 -,1 -. 1
0.7 0.1 0.1 1.0 0.3

- --- - ' .1

3.8 4.5 1.6 1.9 2.7 2.5 3.8 2.5 1.4

0. - 0.3 0.1
0.4 1.5 1.5 0.1 0.5 0.3 1.1

0.1 -
54.6 26.9 37.9 25.1 51.2 36.3 26.0 23.0 14.8
1.1 2.5 1.6 1.4 1.8 3.3 1.3 1.5 1.4

- - 0.4 - .1 - - -

- - - - 0.2 - -

0.4 0.4 0.6 0.5 0.4 0.3 0.1

0.5 0.1 - - - 1.3 0.5 0.2
0.4 - 0.3 - 0.2 - 0.8 - -
0.3 0.1 0.6 0.3 0.3 - 0.4
0.1 - . -

0.4 1.0 0.4 0.1 0.2 - - -

1.3 0.0 1.5 0.9 0.9 0.8 0.3 0.5 0.6
0.1 - 0.3 - - - - -

0.7 0.4 0.9 0.5 0.2 0.9 1.3 0.5 0.3

0.2 - - - - - - 0.3

1.8 2.1 0.4 1.8 0.4 0.3 1.9 0.5 <.1
0.2 0.4 0.9 0.5 1.6 1.9 1.0 - 0.3

6.9 6.4 8.9 5.4 5.8 7.5 4.5 1.5 2.9
- 0.1 - 0.4 - - .

0.5 0.3 0.9 1.4 0.8 0.3 0.5 0.4
- - - - - 0.3 -

0.1 - 0.3 0.1 - - - 0.1

0.3 0.9 - 0.4 0.3 0.5 0.3 -

0.7 0.8 0.1 0.3 0.3 0.3 0.5 0.9 0.4

0.4 1.0 0.9 0.3 0.3 0.3 2.9 1.0 1.3
- - - 0.1 -.1 0.5 - -

0.5 0.9 0.3 0.5 0.3 0.5 1.3 0.3
-* - - - .1

0.2 - 0.1 0.2 0.3 0.5 0.5 0.4
- 0.1 1.3 1.0 - - 0.1

0.4 0.4 0.3 0.1 '.1 0.3 0.5 -

0.9 0:5 0.3 0.5 1.0 0.3 - - .1

0.1 - - 0.1 - -
0.1



Subtidal Fixed Quadrat - Yearly Invertebrate Mean Abundance (per quarter meter squared) - STATION PC 2 -sm (continued)

species Year 1976 1977 1979 1979 1980 1991 1902 1983 1984 19S 1966 1997 1988 1999 1990 1991 1992 1993 1994 1995 1996 1997 1999
pStation/surves nos no ne na ns ns no no no as ns no rn no 4 2 2 2 3 1 1 1 4

Counted Regardless of Size (continued)

Triopha catalinae
Triopha siaculata

Tritonia festiva

Trivia califoraiana

Urticina coriacea
Urticina lorotensis

Urticina Opp.

tunlcate, solitary Unid.

Coverage Based on 0 of 1- Squares

Abiet./Sertularella/Sertularia app. (A.S.

Aglaophania spp.
Barenteia epp.
Bryozoa, unid. (encrusting)
Bryozoa, unid. (erect)

Bryozoa, unid. (foliose)

Cliona epp.
Didecinum/Trididenmum epp.
Dodecaceria feukesi,

Hurystomella bilabiata

Hydroida

Hymenamphiastra cyanocrypta
Metandrocarpa taylori

Phidolopora pacific&
Poriaera unid. (eancrusting)
Pycnoclavella 5tanleyi

Salmacina tribranchiata

Spirorbis epp.
tunicates, colonial/social unid.

0.1 0.1 0.2 -

- - - 0.3

0.2
0.1 0.3 0.3 - .1

0.7 1.1 0.9 0.1 0.3 0.3 0.9 0.5 0.1

.1 - 0.6 - .1 <.1 <.1 -

1.2 1.1 4.1 0.1 -
- 3.8 -

5.6 2.4 8.4 3.8 9.7 5.8 2.3 2.9 2.9
0.1 0.3 0.4 - <.1 <.I c.1 0.3 <.I

0.4 0.1 0.1 0.1 <.1 <.1 -.2 <.-
- - - - - - - - 0.2

1.2 0.5 0.8 1.6 0.6 1.5 0.8 1.5 0.2

- 01.1 x

<.1 0.3 ..1 x.1 0.3 0.3 - <.
1.0 1.3 1.6 0.9 1.4 0.8 -.1 1.0 0.8

1.9
0.3 - - -

2.2 1.4 1.8 1.0 0.7 x.1 <.1 0.9 0.5

0.6 0.1 0.4 0.3 - 1.9 2.0 - -
0.5 0.5 0.6 0.9 0.9 0.5 - - <.1
c.1 0.3 c.1 <.l .1 . .1 <.1 <.1 x.l
0.6 2.4 0.4 1.3 1.1 0.8 1.0 <.1 0.1



rIj ir' " 1 "7 rLI --- 'A -. j

Subtidal Fixed Quadrat - Yearly Invertebrate Mean Abundance (per quarter meter squared) - STATION NDC 3 -Sm

species Year 1976 1977 1976 1979 1980 1991 1902 1903 1904 1995 1986 1907 1998 1989 1990 1991 1992 1993 1994 1995 1996 1997 1990

# Station/eurveys 1 0 4 4 3 3 3 4 4 5 5 4 3 4 4 4 4 4 4 2 2 2 a

Counted Regardless of Siae

Acuea mitra
Acmaeid und. a
Aegires albopuncta tue
Aeolidia papillosa
Aeolidiacea unid. a
Aldies aenguinea
Als& carinasta
Als& app.
Alpheus clametor
Amphipoda unid.
Amphesa columbiana
Amphiosa app.
Asphissa veraicolot
Annula paoifica
Andeodorla nobilis
Anthopleura artemitia
Anthopleura elegantlasima
Anthoze• untd.
Aplysla californica
Aplysia californica egg meas
Archidorni montareyansia
Aetarina minieta
Astetine minieta (juv.)
Bpbakina festiva
Balanophyllia elegens
faleanue aupila
Salanue app.
Balanus/Tetraclita app.
Barnacles (juv.)
Bittium eachrichtil
Bittiom app.
soltenia villose
Brachyura unid. b (juv.)
Cactoaoma areneria
Cadlina flavomaculate
Calliostoms annulutum
Callistoma ligaptum
Calliotoma app.
Calliotochiton crasaicoataets
cancer antannerius
Cancer antannan•io (JUV.)
Cancer productus (ouv.)
Cancer app.
Chama app.
Che lyosoma productum
Cirra tulidae/Terebl lidae unid.
Clavalina huntamani
Clavulenia app.
Donus cealifornicus
Crassedooa giganteus
Crepidula app.
Cryptochiton atelleri
Cryptoli thodeas aitohansis
Cucumaria app.
Dendrodorni app.
Dendropoma lituella
Diaulula sandiegeneis
Diodora &apera

1.0 0.6 0.7 0.6 .05 0.6 1.0 1.4 1.5 3.3 0.7 0.3 0.5 1.0 0.9 1.4 1.6 0.7 2.6 3.0 1.9 2.0
- - - - - - - - - - - - 0.3 - 0.5 0.1 - - 0.1

-. -.. 1
- - . - - - - - --- 0.1 - <, - - 41 - 091 - -

- - - -- - - - - - - - 4 1 - - - - - - - -

- - - - . - - - - - - --- - <.1 - - - - . - -

- 3.0 11.9 0.3 0.3 6.7 1.6 3.0 4.7 5.3 9.4 4.7 2.0 1.1 2.0 3.9 1.7 0.3 2.1 - - 0a
0.5 - - 2.6 - .. 1 1.0 0.4 1.3 1.6 1.2 0.1 - 0.2 0.3 0.2 0.9 0.3 1.4 0.1 0.5 0.3

- 0.6 - - - - - - - - - . . - - - - - - - - -

- - 0.9 2.2 1.3 1.1 0.0 1.9 1.7 2.6 1.4 0.6 0.4 0.5 <.1 0.3 0.1 0.1

- - 0.9 - - - - .- - - - - - - - -. - - - - -
0.1

- ,.41 -<, - - - c1 - ,1 c,1 - - - 0.3 - -
1 - <01 - .

-- 0.3 0.3 0.3 0.3 0.2 <.1 0.4 0.4 0.6 0.6 0.4

0.2 0.5 0.2 1 - 0.1 0.6 0.3 0.4 0.3 0.3 0.1 <.l .. 1 <-1 <. - 0.1 - -

<.1 - 0.1

0.2 <-1 <.1 <.1 0.4 <.1 <1 .1 0.1 -

<.1 0.1 -,1

0.1
. - ,1 0.5 41 <.1 60.1

0.2 1.1 0.2 0.6 0.2 0.1 2.9 0.3 9.0 9.4 6.1 5.3 2.3 2.9 10.0 0.9
- - - -- - - - - - - 2.0 - - . -

1.1 0.5 0.5 0.3 - ,1 <.1 0.1 •0.4 - - 1 0.1
- .1 - - 4.1 0.3 - 0.3

-,1 0.2 <1 0.1

1.9 2.5 2.9 1.7 2.3 2.2 1.2 1.1 1.4 0.6 0.3 <41 <41

0.2 - 0.2 <.1 0.2 0.3 0.3
- . - 41 . . -

- .1 ci-<,1- - - c.1 -

<,1 0.2 0. ,10.- . 1 .1 . -
- - 0.5 - 0.2 - ,-41 4.1 - 0.1 <, 41 4.1 . . - 0.1

- . .- . - - - - - - 0.1 4.1 - .- - - . . - -

0.2 --
- . -. - - - . . - - 1.2 - - . - . . - -

1.9 0.9 0.6 0.9

- ,-. . 41 - - c,1 4.1 - - - -

0.2 4.1 0.4 4.1 0.1 0.6 0.5
- - - 0.1 - - 0.1

-41 0.1 0.6 0.4 0.2 0.1 - - - 1
0.3 , 0.2 - - c.1 - 0.1 0.1 - 0.2 0.1 0.1

<- . - .1 - - - - 0.2 0.41 61
0.9 <.1 0.3 0.3 - 0.5 0.2 0.5 0.1

1- 41 - 0.1



Subtidal Fixed Quadrat - Yearly Invertebrate Mean Abundance (per quarter meter squared) - STATION NDC 3 -3m (Continued)

species Year 1976 1977 1978 1979 1960 1981 1962 1967 1984 1985 1966 1967 1900 1989 1990 1991 1992 1993 1994 199S 1996 1997 1998
SStation/surveys 1 3 4 4 3 3 3 4 4 5 5 4 3 4 4 4 4 4 4 2 2 2 2

Counted Regardless of Size (continued)

Diopatra ornate
Doriopellla albopunctata
Eplacti. prolifera
Erato vitellina
Eudiotylia polymorpha
Hupentaota quinqueaemita
Fiesurella volcano
Flabellina trilineata
oaiinue luteopiotus

Orapsidee (juv.)
Halcampa deceamtentacula
Haliotis ruleacens
Haliott8 Opp.
Rallotia $pp. (juv.)

Hennrica leviuscula
Heptacarpus app.
Hermnisenda orassicornia
Hiatella erotica
Hipponix app.
Homalopoma Opp.
Hopkinsia rosacea
Irus lamellifer
Iscloochitonidae
Kelletia kelletli
Lacuna app.
Lepidozona Opp.
Leptesterlae app.
Laucandra heathi
Leucilla nuttingi
Lissothuria nutriens
Lithopoma gibberosum
Lophopenn!.uoa app.
Lottie instabilis
Lottia oahreoea
Lottie app.
Loxorhynchus crIapetus
Malj idea
Megabalanus callfornleicu
Megatebennue bimaculatua
Mirnulus foliatus
Mitra Ida.
Modiolus app.
Mopalia lignona
Mopalea muacoga
Mopalia app.

Mytilidae
Mytilus galloprovincialle
My~xiola Infundibulum
Newertea unld.
Nereididae unid.
Nitidiscala app.
Nitidiaoal&/Opalia app.
Norrisi norriai (juv.)
Coenebra foveolata
Ocenebra Interfosea
Ocenebra lurida
Ooenebra app.
Octopus Opp.

0.3 .. 1 0.3 4.1 -. 1 - - - - 0.1 0.1
- - - - <.1 0.1 C.1 0.2 <.1 <.1 0.3 - -

1.9 3.6 2.S 2.6 2.6 1.4 0.6 2.3 0.7 1.4 1.1 1.S 1.1 0.7 0.8 0.4 - <.1 0.1 - 0.3
0.- - <.1 -

0.3 -

-- - - - - < .1 <.1 - ,1 - - 0.1 - .1 - - - - - -

4.1 o.1 <.1 - - .1 0.8 1.4 0.4 0.8 1.6 2.4 1.2 0.5 O.S 2.4 1.9 0.9 1.6 1.8
- - - - - - - - - - - - - - - 0.1

0.1 <,1 0.1 0.6 0.8 0.2 0.2 €.1 0.1 1.1

<.I 1.3 0.1 ..1 <.- - ..-

S .<.1 -- - -0.1

- 0.1 .. 1 0.1 -

1.0 - <.1 - 0.3 0.1 <.1 -
- 0.3 - - - - -

0.2 - 0.1 -. 1 0.2 0.1 .1 0.1 <.1 0.1
- . - 0 1 - - - - - - -

0.3 <.1 0.4 0.6 0.6 1.6 2.4 1.3 2.3 3.1 4.2 2.6 0.3
- 0.1 - - . - - - - - - - . - -

0.3 0.1 0.2 0.2 0.3 0.3 0.1 0.4 0.3 0.3 0.2 0.2 0.4 0.1 0.3 0.1 0.1 0.1

0.3 0.2 0.3 0.7 0.4 2.2 0.9 '.1 0.6 0.6 0.8 0.6 2.1 0.6 0.4 0.6 0.6 1.1
- - <.1 - - - o.1 0.1 - - -1 - .1 <.1 0.1 0.3 0.4

0.5 1.6 0.7 1.6 2.4 1.9 1.4 1.6 0.6 1.4 0.6 0.3
- - - - - 0.3 - - 0.3 0.1 .. 1 <.1 0.2

- - - - - - - 0.3 <.1 0.3 - .1 - - 0.2 - 0.4 -

0.3 0.1 0.2 .. 1 .. 1 0.1 0.3 0.6 0.4 0.7 0.6 2.8 1.9 0.3 0.6 0.4 1.0 0.8 0.1 O.S 0.3
- - <.1 - 0.1 - <.I - - 0.1 - - - - - - - - - -

.. 1 0.6 0.3 0.1 0.3 0.1 0.1 0.2 0.1 0.1 - - 4.1 .. 1 0.1
- 0.1 - O- - - 0.1 - 0.6 - - - -

- 0.5 0.9 0.9 0.3 1.1 1.0 1.1 2.6 3.5 2.2 1.7 1.9 1.7 1.6 2.6 1.3 1.6 1.6 0.9 1.0 0.3 0.9

0.5 - - - - - - -
- - 0.1

<.1 0.3 0.5 0.2 0.7 0.1 - 0.1 0.1 -
1 - 0. 0.2 - -

0.1 <.1 -0.1
0.1 0.1 0.2 0.2 .. 1 4.1

- .1 0.1 0.1
<.1 0.1 '.1 .. 1 - - -

- .1 0.3 0.1 - <.1

0,1 0.1 - O.-.1 1 .1 - - 0.1 -
-- 0.10

- 0.1

0.3 -. 1 .1 -

0.3

.1 .1 . 0.2 - -

- 0.2 0.2 - - 0.1

0.3 0.2 0.3 0.4 0.5 0.2 0.2 0.2 0.0 0.1 . - -

<.1 0.3 - - <l - .1 0.2 0.2 0,3 0.3 0.2 <.1 <.1 ,1
- - o.i 0.1 - - . - - .-



Subtidal Fixed Quadrat - Yearly Invertebrate Mean Abundance (per quarter meter squared) - STATION NDC 3 -3m (continued)

Spectief specien Year 1976 1917 1976 1979 1980 1991 1982 1963 1994 1905 1986 1967 1969 1909 1990 1991 1992 1993 1994 1995 1996 1997 1998
6Stration/ffurvevs 1 3 4 4 3 3 3 a a 0 0 4 3 4 A A 4 4 4 2 2 2

Surveys 1 3 4 4 3 3 3 a 4 5 9 A 3 4 4 A 4 4 4 2 2 2 2

Counted Regardless of Size (continued)

Ophiactis simplex
Ophioplocus esmarki
Ophiothrix apiculata
Ophiuroldea unid.
Pagurue app.
Paraxanthias taylori
Pelecypoda Unid.
Pelecypods unid. boring
Petrolisthes app.
Phidiana hiltoni
Phragmatopoma californica
Phyllochaetopterus prolifIca
Pleaster breviepinus
Pleiastr gigantsus
Pisaster obhraceus
Piaaater/Hamrlcla (juv.)
Plata app.
Placiphorella velata
Platyhelminthee unid.
Pododasmus cepio
Polychaeta unid.
Polyplacophora unid. a
Peaudomelatoma toresa
Pugettia products
Pugettia richil
Pugettia app.
Pyenogonida unid.
Pyonopodis helianthoides
Rostanga pulchra
Sabellidae
Serpula vermicularis
Serpulidae unid.
Serpulorbie squamigerue
Sphaercmatidae unid.
Spirobranchus spinosus
Stenoplax heathiana
Stenoplax app.
Strongylocentrotua franciacanus
9 trongylocentrotus purpuratus
8trongylocentrotus app.
Tectura paleacea
Tegula brunnea
Tegula montereyi
Tegula pulligo
Tethys aurantia
Tetraolite rubescene
Themiate pyroldes
Tonicella lineata
Tricolia pulloides
Oriopha maculata
Tritonia feativa
Williamia peltoides
Xanthidae unid.
tunicate, solitary unid.

.0 -. 1
<-1 0.1 0.1 - 0.9 - -

0.1 0.3 '.1 0.2 0.2 0.1 0.4 <.1 c.1 1.1 0.4 0.6 1.6 1.1 0.5 1.1 0.1 0.4
- - 0.2 .. 1 0.1 <.1 4.1 0.1 <.1 - .1 - 0.3 1.0

1.6 6.1 5.4 7.6 17.4 12.0 5.6 7.1 9.2 5.6 6.2 3.4 1.7 1.9 1.4 2.9 1.9 1.0 0.6 1.9 0.4 0,1

9.1 <.1 - - - -
1.1 4.4 1.6 2.3 2.0 3.5 6.6 4.7 6.3 7.6 7.6 12.7 13.9 13.4 5.6 12.3 19.1 8.9 9.1 1.3 29.9 6.6

0.3 - - <. - - - .11 - c.1 -- - . -
4.1 0.2 0.5 0.1 <.1 0.4 9.3 0.4 0.1 9.4 0.4 0.1 0.4 0.1

0.6 7.6 4.3 2.3 2.9 3.3 S.S 12.4 20.6 14.7 3.2 12.3 2.0 2.4 1.7 1.3 4.3 5.6 5.4 7.4 6.3 36.3
- 0.1 - 0.2 - 0.4 0.2 0.6 0.6 0.5 0.4 1.3 0.5 2.5 1.0 1.1 2.1 0.9 - - 1.9 0.1

- - - - --<. 0.-

--. 1 4.1 .1 c.1 0.1 C.1 - 0.1
- - - - - - . - - - - .1 - - -

<.1 1.6 2.1 2.6 1.7 2.0 1.1 1.0 1.0 0.6 <.1 41
'.1 c.1 c.1 4.1 0.2 0.2 <.1 - 0.1 0.4 0.1 0.1 0.6 0.5

- . 0.1

-. 1 0.3 1.4 1.5 1.3 0.6 0.9 0.4 - .0 - .1

0.2 - 0.2 0.5 0.4 0.5 0.9 0.5 0.2 -
0.1 0.2 0.2 0.2 4.1 -. 1 0.3 0.1 0.2 0.2 0.2 4.1 0.2 .. 1 c c.1 <.1 - 0.4 0.5
0.4 0.8 3.4 2.3 3.6 1.1 0.3 1.2 0.9 0.8 - 0.3 0.6 0.7 0.1 0.1 0.7 0.4 1.1 0.0 0.1

t.1 0.2 - - - - - - - - -

0.1.1 1 <.1 0.3 0.2 4.1 '.1 - .1 0.1 -. 1 <.1 4.1
-. 1 0.1 - .1 .1-

0.2 0.1
- 0.2 <.1 0.4 0.1

0.3 0.6 -. 1 .1 0.9 0.2 0.3 - - 0.9 0.9 - 0.4 0.4
<.1 0.1 0.4 0.3 <.1 0.2 0.1 0.4 0.9 1.6 1.6 2.0 1.6 1.0 0.9 0.4 0.2 0.5 0.3 0.6 0.5

2.1 0.1 0.1 0.3 0.1 4.1 0.4 0.5 1.3 0.9 0.5 0.5 1.3 2.7 1.3 1.9 1.6 2.4
- - - 0.1 - - - - - 0.1 - - - - - -

4.1
-0.2 0.6 . . 0.1 - - - -.

-. 1 <.1 O.S 0.4 0.7 1.2 0.4 1.9 2.9 1.1 0.4 0.5
-. 1 <.l 0.3 <.I 0.9 0.6 0.9 0.6 - .. 1 0.4 <.1 - 9,5 - -

- - - .1 0.5 - - . - - - - - - - - - - -

0.5 2.3 4.2 5.5 3.0 4.4 2.9 5.6 6.6 10.6 13.6 9.9 12.5 1.9 0.6 0.3 3.0 0.6 0.4 0.9 0.5
0.2 -. 1 - - 0.1 - - - - - - - -

< .1 - .1 9.1 - - - - - - - . -
0..1

- -- - - - . - - - - - - 0.1 - - - . -

0.5 <.I 4.1 0.9 0.2 0.5 2.1 0.7 0.1 0.0 3.0 3.6 2.0 6.3 2.9 6.0 - 5.6

- 4.1 1.1 0.5 0.5 0.5 0.7 1.6 2.1 2.2 1.9 0.9 1.6 0.7 9.4 0.3 0.3 .1 - - 0.1 0.1

0.3 0.3 0.3 0.6 0.3 0.4 0.2 0.9 0.9 0.9 1.7 0.7 4.1 0.1 4.1 0.2 0.3 - 0.2 0.1 0.3 -

- - 0.1 0.2 0.8 0.3 0.9 4.1 1.8 0.3 0.2 4.1 4.1 1.0 0.7 0.4 0.2 -0.2 - - 0.4
0.1 0.1 - - - - -

4.1 0.3 0.2 0.1 0.2 0.1 "



Subtidal Fixed Quadrat - Yearly Inv6rtebrate Mean Abundance (per quarter meter squared) - STATION MDC 3 -3m (continued)

species Year 1976 1977 1978 1979 1980 1901 1982 1983 1984 1985 1986 1997 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

# Station/Surveys 1 3 4 4 3 3 3 4 4 5 9 5 4 3 4 4 4 4 4 4 2 2 2 2

Coverage Based on # of I" Squares

Ablet./Sertularella/Dertularia epp.(A. - 0.1 -

ArchidiLstoma peammion - 0.3
Bryozoa, unid. (encrusting) 0.2 -.1 0.8 0.9 1.0 0.6 1.0 0.6 1.2 1.1 1.1 0.9 3.0 0.7 0.8 0.8 0.4 <.1 <.1 0.4 0.3 0.4

Bryozoa, unid. (erect) 0.2 - - - - - - - - - - - - - - - - - -
Didemnum/Trididemnum epp. 0.3 0.3 -. 1 -.1 -.1 0.1 0.3 0.2 .-1 .. 1 0.4 0.4 0.9 0.3 0.4 0.6 0.1 .1 -

Surystomella bilabiata - - 0.3 0.3 0.3 1.2 0.2 0.6 -.1 <.1 - - - - 0.1
Hsliclona epp. - - -- - 1.0
Mydroida -. 1 0.2 0.9 c.1 . .1 . -<.1 -
Leucetta lOsangelensie - - 0.1
Leucosolenia spp. 0.1 - - .

Membranipora spp. - 0.6 -- -.

Metandrocarpa taylori - -- - - 3.9 0.2 0.2 - -

Porifera unid. (encrueting) 0.2 0.1 0.8 1.3 1.0 1.1 0.9 1.1 1.1 0.6 0.9 0.8 1.4 0.2 0.3 0.6 0.9 0.3 0.4 1.1 1.4 0.8

Porifera unid. a (orange) .1 - - - - - - - - -. 1 - - - - - -
Balmacina tribranchiata <.1 0.6 0.6 1.3 0.6 1.6 1.1 1.3 0.4 0.3 .. 1 0.6 0.3 0.3 e.1 .1 <.1 0.1 0.3 - 0.3

spirorbio spp. .. 1 0.6 0.7 1.2 0.6 0.6 0.8 1.0 1.0 1.4 1.1 0.5 0.9 0.1 0.5 0.4 <.1 <.1 0. 0.5 0.1
epiphytic bryosoan (sq.) - - . - . - - - , ý.1 - - - - - - -

tunicates, eolonial/eociael unid. 1.2 0.3 0.8 0.7 1.0 1.2 1.4 2.3 2.2 1.4 1.0 0.8 1.9 1.1 0.9 0.4 0.3 0.5 0.1 0.5 0.1 0.4



Subtidal Fixed Quadrat - Yearly Tnvertebrato Mean Abundance (per quarter motor squared) - STATION NDC 4 -4m

Species
0 Station/Sui

Year 1974 1977 1978 1979 1980 1981 1982 1983 1984 1985 1996 1987 1988 1869 1990 1991 1992 1993 1994 1995 1996 1997 1996

rveys 1 1 4 S 3 3 4 4 4 6 4 3 no rn 4 4 . 4 4 4 2 1 2 2

Counted Regardless of Size

Asaea mitra
Aegires albopunctatus
Aeolidia papillosa

Alsa carinata

Alsa app.

Amphisea app.

Amphima versicolor
Anisodoria nobilia
Anthopleura elegantlesia

Anthosos unid.

Aphrodita app.

Aplysia californica
Aplysia californica egg mass

Archidoria montereyensis

Aeterina miniata
Balanophyllia elogana

Balanus aquila
Salanue spp.

Balanua/Tetraclita app.

Bittius eschrichtii

Bittium Opp.

Boltenia villosa

scotosoma arsnaria
Cadlina flavomaculata

Calliostoma ligatem

Calliostoma app.

cancer antennarius
Cancer antennarius (juv.)

Cancer app.

Cirratulidae/Terebellidae unid.

Clavelina huntamani

Clavularia app.
Coemidocaxpa finmarkionais
Conus californicus

Crausedoma giganteva

Crepidula app.
Cryptolithodes eitchenaie

Cucumaria opp.

Dendrodorle app.
Dendropona lituella

Diadumene app.

Diaulula sandiegensia

Diodort aspera

Diopatra ornata
Dorlopsllla albopunctata

Eplactia prolifers

Budietylia polymorpha
Rupentacta qulnquesamita
Piaouralla volcano

Plabellina trilineata
Fuginus lUteopiotna
Orapaidae (juv.)
Halcampa decemtentacula

Naliotla rufeacens
Halioti app.

Halictis app. Cjuv.)
Henrlcia leviuscula
Hermlseenda crasaicornia
Hippolytidae unid.

0.5 0.5 0.9 0.5 0.9 0.7 1.7 0.4 1.6 2.0 0.7 0.9

- - - .1 c.1 c.1 - - .1

1.3 1.1 0.7 1.9 0.7 1.1 1.5 1.7 2.5 0.4 3 S.S
- - 1.2 0.0 0.3 0.1 0.5 0.2 <.1 0.6 0.3

0.3 1.2 0.7 1.0 1.0 0.8 0.9 2.1 1.1 2.0 4.1
- - - ~~0.1 - - - - - -

< .1 - - - <.1 - -

0.3 0.3 0.2 0.3 0.3 0.2 0.3 0.1 0.3 0.3 0.3 0.5
0.0 1.0 0.4 0.2 - - . 0.4 0.4 0.2

- .1 - - - - . . -

0.3 0.3 0.2 '.1 - 0.2 0.3 - c.1 -
0.3 0.1 0.1 0.3 0.3 0.2 0.3 0.4 0.7 0.8 0.6

11.1
4.1 0.2 <.1 0.2 1.1 4.1

0.3 0.2 0.2 - - - 0.1 -

- - - 0.1 0.4 - 0.3
< - 4.1 0.3 <..1 c.1

2.4 3.1 1.9 2.9 2.1 1.8 0.4 0.5 0.2 .. 1
- .1 . .l c:.l

0.8 0.1 0.3 0.4 0.3 0.3 0.3 <.1 0.5 0.5 0.5

-<o - - - - al 4.1 1
4.1

- - .1 - .1 - .1 -< .1

2.3 0.7 4.0 1.4 4.4

- .1 - 0.1 0.2

.1 - - - .1 0.2 0.3
0.4 - - 1.4 0.6 0.6 0.5 0.7 1.2 0.2

- -1 0.2 0.3 0.1 0.2 0.2 0.2 a.1 4.1
.. 1 0.3 -.1 0.3 0.4 0.3 0.4 1.1 0.4 0.4

- - - - - - <.1 0.2

0.2 1.9 3.8 1.7 2.2 0.9 0.6 0.9

- - - - - - - 0.3

0.3 <.1 .1
-- - -0.1

0.1 4.1 0.1 0.3

-- 0.3 0.1 c.1 - 0.1 0.1 0.1 0.3 0.4

3.5 1.8 1.4 1.5 0.6 0.3 0.7 1.5 4.1 1.0 0.9 089

- 0.2 - <.. 4.0 - 4.1 0.2 '.1
0.3 ..l 0.3 <.1 0.1 0.3 0.5 0.3

- 4.1 - c:.1 - - - - - -

<.1 0.2 0.2 1.2

0.2 -. 1 0.1

-. .1 - . .1 4.1 4.1 - .1

-- 0.2

0.4 4.1 0.3 0.8 0.2 0.3 <.1 .1 - -
- - - 0.1 - 0.3 4.1

- - .1 - - - - - . . -

1.7 2.2 1.3 1.3 3.4 4.9 1.5 0.5 1.3

0.4 0.0 1.5 0.3 0.5 0.1 - 3.3 0.1

0.8 - 0.4 0.2 0.3 0.8 0.3 -

0.5 0.3 <.1 0.4 0.4 0.5 O.S 0.4

- 4.1 ---

0.5 0.3 0.4 0.3 0.3 0.3 0.3 0.4 0.9
- 0.1 C.1 0.3 0.4 0.0 0.3 - -

- .1 0.1 v.1
- 0.6 - .1

0.1 0.1 0.2 <.1 0.1
0.2 0.2 0.1 0.3

1.5 0.3 -

0.5 0.6 0.9 0.4 0.6 0.9 0.5 0.3

0.2 1.1 .. 1 0.1 0.3 0.3 -

- - 0.9 0.1 - - 0.3

0.2 '.1 - 0.1 0.3 0.1

- .1 - *1 - - . -

c.1 - - - - - -

- 0.2 - 0.3 0.1
0.2 - 4.1 - - .

0.4 1.6 c.1 1.3

0.3 <.1 0.1 0.1 c.1
4.1 - - - - -

- .1 <.1 0.1

0.1
4.1 0.1 <.1 0.3

0.3 - 1.0 1.1 1.9 2.5 1.3 0.4

- - 0.2
4.1 4.1 0.3 0.1 0.1
0.1 0.1 - 0.2 -

- 0.4 <.I 0.2 4.1 0.4 0.3 0.1 0.1

0.2 0.4 0.1 - - - -
- - - ,.1 0.1 0.1 0.3

n.0.1 41 . - - 0.1

1.3 1.4 4.1 1.1 1.9 0.9 1.4

0.6 0.3 0.1

4.1 ,'.1 -0.3

- .1 0.1 0.3

0.3 0.2 <.I 0.2



Subtidal Fized Quadrat - Yearly Invertebrate Hean.Abundance (per quarter meter equared) - $TATIC0NNDC 4 -4m (continued)

Species Year 1976 1977 1979 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1999 1990 1991 1992 1993 1994 1995 1996 1997 1999
*Station/Surveye 1 1 4 5 3 3 4 4 . 4 0 4 3 nos no 4 4 4 4 4 2 1 2 2

Counted Regardless of Size (continued)

Homalopoma epp.

Idotea app.
Ischnochitonidae

Lacuna marmorata

Lacuna Opp.
Laila cockerelli

Lebbeue lagunae
Lopidozona Opp.

Lepteasterias hexactia
Leptaeteries app.

Leucandra heathi

Loucilla nuttingi
Lisoothuria nutriesn

LithopoMa gibberosun'
Lithopoma gibberosuan (juv.)
Lophoparopeus app.

Lottia Instabilis

Lottia ochracea
LCKorynchuG crispatuo

Loxorhynchus epp.

Najidae
Negabalanus ealifornicus

Megathura crenulata
icrurea verrilli

Mimulus foliatus
Mitra idee

Hodiolug Opp.
Hopalia muscosa

Hopalla Opp.
Myxicola infundibulum

Naaaariua mendicus

Nemertea unid.

Nereididae unid.
Mitidiscala Opp.
Nitidiscala/Opalia app.

Norrisie norrisi

Norrisla norrimi (juv.)

Ocenebre fovoolata

ocenebra interfossa

Ocenebra.lurida
ocenebra app.

Octopus app.
Ophiectia hemplex

ophioplocuo esmarki
Ophiothrix apiculata

Ophiuroldea unid.

Pachycheles app.
Pagurus Opp.
paracerceis cordata

Parastichopus parvimensis
Paraxanthias taylori

Pelecypoda unid.
Pelacypoda onid. boring

petroli•thea app.

Phidiana hiltoni
Phragastopoua callfornica

Phylloahaetopterus prolifica
Pinastoe gigantecs
Pisaster app. (juv.)

2.0 3.3 4.8 2.6 3.7 2.3 4.6 3.0 3.9 3.4 5.9 4.9

C.1 0.2 0.2 0.3 0.2 0.2 0.2 0.1 1.0
0.1

- 0.3 0.2 0.2 0.4 0.9 1.0 0.1 0.9

- -0.2
-. 1 0.1 0.2 0.1

0.9 0.3
- 0.6 0.3 1.1 1.5 1.3 1.4 0.1 0.5 0.3 ý.1

0.5 - - 0.2 - 0.2 0.2 - 0.2 1.0 0.9 0.9
i.1 0.2 0.2 - 0.3 0.6 0.4

<.I 0.3 0.3 <.1 <.1 0.4 <.1 0.3 1.3 0.9

0.3 0.5 0.3 0.3 - <.1 0.1 0.2 C.1 0.2

0.3 0.2 0.2 0.3 0.1 - <.1 0.1 0.2
0.2 - - - 0.2 0.3 - -

0.3 1.0 . 0.3 0.3 0.7 0.2 1.3 2.2 1.4 0.9

- - * a< .1 - .-

C.1 0.3 0.2 0.3

"-.1.- .1- <. *.1 %.1 - -

0.2 - C.1 0.3 4.i <.1 C .1 0.2 0.2 .. 1

0.4 0.1

-- c.2 -

- .1 -. 1

-.. 1 -. l <.

0.3 0.4 0.7 <.I 0.4 0.2 0.5 0.3 0.4 0.2
0.3 <.1 0.1 - <.1 - 0.1 <.1 0.3 0.3 0.3

C.1 0.3 0.3 - c.1 -

0.4 0.3 0.2 <.1 0.3 0.1 <.1 0.6 0.9

- . 0.3 -

1.3 1.9 5.4 9.1 13.7 9.9 7.1 7.5 7.9 9.1 4.9

0.1 .. 1

0.5 5.9 5.9 8.3 8.9 3.2 4.1 5.8 5.6 7.1 4.9 5.9
- .1 . .1 - . - - -

.. 1 0.1 0.1 0.2

0.9 16.2 35.1 19.5 13.2 19.9 66.9 55.7 131.5 57.3 9.9

1.5 0.3 0.8 1.1 1.1 2.2 2.4 2.9 2.3 1.9 1.7

0.2 .. 1 l.1

0.2 0.2 <.1 0.7 0.3 0.5 1.3

1.2 0.6 0.4 0.4 1.2 0.4 0.3

c.1 -O .1 -

0.3

2.2 1.9 0.4 0.3 0.7 0.3 0.6
4.1 - - - - O.S -

- - 0.2 C.1 0.1

c-1 0.3 0.1 0.1 0.1 - 0.1

1.1 1.3 0.6 0.5 1.1 1.6 0.9 0.1 0.3

0.3 -
- .0.1

- 0.1
0.1 - <.1 0.1

c.1 .1 - .1

<.1 0.1 c.l

0.1

- 4.1
- . ,c 1 . - -

<..1

0.1 c.l1
0.2 €.1 - .1 - - - - -

- (.1. .
0 4.24.4

- 0.1 0.2 0.2 -c.1 0.3 0.1 0.4

1.1 2.5 2.0 2.9 5.0 2.9 1.0 1.0 3.9
0.1 - 0.1 - 0.1

1.3 6.6 3.3 0.9 2.9 1.1 0.5 0.8 0.9
-- - . - - - 0.4

0.1

0.2 .. 1 C.1 C.1 0.1 - - -
9.4 7.5 3.1 9.1 3.9 10.9 13.3 1.9 3.4

0.1 0.2 0.4 0.4 0.3 0.4 - 1.0 0.1

1.7 3.0 2.1 6.3 6.8 13.5 40.0 35.8 71.6

1.9 0.4 0.6 1.8 0.9 1.S 1.0 0.6 0.6
- 0.1 0.1 - 0.2 0.3 - 0.1

4.1 - - - - - - -



Subtidal Fixed Quadrat - Yearly Invertebrate Mean Abundance (per quarter meter squared) - STATION NDC 4 -4m (continued)

species Year 1970 1977 1979 1979 1980 1981 1992 1993 1984 1995 1996 1917 1999 1989 1990 1991 1992 1993 1994 1995 1996 1997 1999
#Statton/surveye 1 1 4 5 3 3 4 4 4 6 4 3 no no 4 4 4 4 4 2 1 2 2

Counted Regardless of size (continued)

Pieaster/lenricia (juv.) - 0.2 1.2 1.6 1.4 1.4 1.3 - 0.6 - t.1

PFita app. 0.2 0.1 - 0.3 <.1 ..1 0.1 0.1 0.1
Pitea/Streblosona app. 0.3 1.0 - -

Placiphorella volata - -

Platyhelminthes unid.

Pododesmuzs cepio -. 1 0.3 1.2

Polynoidae
Polyplacophora unid. a - - 0.1 -
Peoudomelatorma torosa 0.3 0.3 -. 1 0.2 0.3 0.7 0.9 1.3 0.5 1.0 1.5 1.0

Psolue chitonoides - - - - - 0.2 - - - - -

Pugettia producta 0.3 0.2 - - <.1 0.1 0.1 0.1 -.1 0.2

Pugettia richli - 0.2 1.5 1.9 3.0 1.4 , 1.4 0.8 1.0 0.9 0.5

Pugettia app. 0.1 - - - - - -
Pyonopodia hoelianthoides °<.1 .. 1 - . .1 '.1 0..1 <.I -
Pyura haustor <.1 0.2 0.1 0.1 0.2 0.1 0.2 -.1

Rostangs pulohra - -. I - - - 0.2
Sabellidae 0.3 -.1 - .1 0.2 <.1
Scyra acutifrone - -

Searleaia dira - 0.5
Serpula vermicularis - - 0.1 t.1 <.1

Serpulidae unid. - 0.3 0.3 0,- C.1 -1 0.1 .. 1 0.3
Serpulorbis squamigerue 0.3 - - 0.4 0.5 0.3 0.3 0.3 0.3 0.9 1.7 2.0
Sipuncula unid. - 0.3 - - -
Sphaeromatidae unid. - - - -
Spirobranchus apinouue -. 1 <.1 0.2 - 0.3

0trongylocentrotue iranciscanu- - - 0.3 -

Strongylocentrotus purpuratus - 0.2 0.2 <.1 -
strongylocentrotus app. - 0.3 <.1 0.1 0.3 0.8

Styela monter•yensis - - 0.1 <- - <.1 -

Tegula brunnea 1.0 5.5 4.5 3.6 3.5 3.6 3.9 6.9 7.6 6.0 S.1 9.3

Tlgula montereyi 0.3 - <.1 C.1 - - .1 <.1 - - 0.5

Tegula pulligo - - <.1 - - - - 0.2 - 0.2
Tethya aurantia 0.3 0.1 4.1 - - 0.1 0.2 0.2 0.3
Tetraclita rubeacens - 0.6 - - - - - 1.7 0.2
Themiate pyroide- 1.3 0.0 1.4 0.4 0.9 0.5 1.4 1.6 1.9 0.9 1.2

Tonicella lineata 0.5 0.3 0.6 0.6 0.7 0.4 0.0 0.3 1.3 0.9 1.1 0.3

Tricolia pulloides - - <.1 <.1 0.3 0.6 0.3 0.6 1.6 1.9 - 1.0

Tricolia Opp. - .

Triopha catalinas (prev. T. carpenteri -- 1,
Triopha %aculata -. 1 -2. ..1 o.1
Tubulanus polymorphus - - -
tunjoate, solitary unld. - .1 0.1 '.1 -i - 0.5

Coverage Based on # of 1" Squaree

Abiet./Sertularella/Sertularia app. (A.9 - <.I <.1

Acarnus erithacue <- .1
Bryozoa, unid. (encrusting) 1.3 0.8 0.2 1.1 0.7 0.9 1.2 1.3 1.5 1.3 1.5 2.2

Bryozoa, unid. (erect) - - - - - - - - <.1 <.1 -

Bryozoa, un1d. (toliose) - - - . - - - <.1 - 0.2 <.1 <.1
Didemnum/Trididemnum app. 3.9 3.0 0.9 3.5 2.2 3.1 2.6 0.7 1.1 0.9 0.6 0.9

Dodeaaceria fewkesi - 0.5 - - . - . . -

Eurystomella bilabiata . - - - <.I <.- -

Hydroida - 0.2 0.1 0.1 - .1 0.1 -.1
Hymenamphiaetra cyanocrypta - .1 0.2 4.1

Leucosolenia app. -. 1

Plumularia app. - 0.3
Porifera unid. (encrusting) - 0.5 0.5 1.0 1.5 1.7 1.6 0.5 1.1 0.8 1.3 0.8
Porifera unid. b (yellow) 0.8 - - - - - - - - - -

0.1 - - - - - -

o.1 0.3 0.2 0.3 1.9 2.9 0.0

0.3

1.3 1.1 1.3 0.1 0.3

0.3 0.2 0.1

0.4 .. 1 0.4 <.1 - -
1.0 0.9 1.3 0.9 1.0 0.5 0.3 1.6 0.5

0.1 0.1 - - - - - - -

0.4 C.1 0.4
0.2 <.1 - ,1 - - - -

- 0.1 '.1 0.3 0.1 0.1 - 0.1

-. 1 0.1 c.1 0.3 0.6 3.S 0.5 2.3
1.4 1.S 1.3 1.1 0.7 0.4 0.3 0.4 0.6

<.1 <.I 0.4
1.9 2.0 2.1 2.6 2.4 2.4 1.9 0.3 2.3

1.3 2.1 1.5 1.9 2.1 3.3 2.3 0.5 2.0

1.1 1.1 0.8 0.9 1.4 0.4 - -
-. - .1 "- - -

0.9 1.9 3.1 0.4 0.6 0.1 0.9 0.1

- <.1 0.1 0.1 -
0.2 0.1 0.2 0.1
2.3 0.6 1.1 0.1 1.1 2.4 1.5
0.3 0.1 .. 1 0.3 - 0.3 - 0.1
0.4 0.4 0.1 0.3 0.2 0.4 0.3

1.2 0.6 0.4 <.1 0.2 - -

0.1 - . - - - - -

- 0.1

0.3 0.1 - .1 C.1 0.1 0.1

2.0 1.6 1.5 1.0 0.6 1.1 4.3 1.3 2.0

<.1 - - . - - - - -

0.5 0.3 0.6 0.9 0.3 <.1 0.3 0.5
- 0.7 - .1 <.1 .1 -

.1 .1 O-- 0.1

1.1 1.3 0.9 1.1 0;4 1.0 2.0 1.1

1.9 1.6 1.2 0.9 0.9 0.4 0.5 1.1 0.9



Subtidal Fixed Quadrat - Yearly Invertebrate Mean Abundance (per quarter meter squared) - STATION NDC 4 -4m (continued)

Species Year 1976 1977 1970 1979 1980 1981 1982 1983 1984 1985 1986 1997 1986 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
0 itation/survevy 1 1 4 5 3 3 4 4 4 4 4 3 no no 4 4 4 4 4 2 1 2 2

coverage Based on # of 1V Squares (continued)

Porifera unid. a (orange) 0.3
Salmacina tribranchiata - - 0.1 1.2 0.5 0.7 0.6 0.8 1.0 1.2 0.6 0.8
Ppirorbis app. - 0.3 0.5 0.7 0.7 1.6 1.1 1.4 1.3 1.2 1.1
Tricellaria app. - 0.3 - - - - - . - .

tunicates, colonial/sooial unid. 1.3 7.8 2.3 2.3 1.8 0.9 1.1 0.8 1.1 1.5 1.1 0.5

0.1 0.2 <.1 0.1 0.1 0.1 0.3 0.1 -

0.6 .03 0.3 C.1 .1 0.3 0.3 g.41 0.5

0.9 1.0 0.6 0.1 0,0 0.3 0.3 0.4 1.3



Subtidal Fixed Quadrat - Yearly Invertebrate Mean Abundance (per quarter meter squared) - STATION NDC 6 -3m

specles Year 1976 1977 197a 1979 1960 1981 1962 1963 1984 1989 1966 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
S*Station/surveve 1 2 no no ne nO no ne 1 3 3 2 4 4 4 3 4 4 4 2 1 2 2

Counted Regardless of Sise

Acmaea mitra
Acmaeid unid. a
Acmaeidae unid.
Aeolidia papilloca
Aldisa sanguinea
Alia carinata
Alia app.
Alpheus clamator
Amphisea columbiana
Amphissa pp,.
Anjeodoria nobille
Anthopleura artemisia
Anthopleura elegantionima
Anthozoa unid.
Aplysia californica egg mass
Asterina miniata
Asternna miniata (juv.)
Balanophyllla elegans
Balanue aquila
Balanus app.
BalanUo/Tetraclita app.
Barnaclea (Juv.)
BittiuM Opp.
Soltenia villosa
Braohyura unid. b (juv.)
Cactoooma arenaria
Calliostoma annulatum
Callieatota oanaliculatum
Calliostoma ligatum
Callioetoma app.
Callistochiton crassicostatus
Cancer antennariuc
Cancer antennariuc (juv.)
Cancer anthonyl
Cancer productue (Juv.)
Cancer app.
Caratoctoma foliatum
Chama app.
Chromodoris macfarlandi
Cirratulidae/Terebellidae unid.
Clavelina huntsmani
Conuc californicus
Corynactis californica
Crascedoma giganteum
Crepidula app.
Cryptochiton stelleri
Cryptolithodes sitcheanis
cuoumaria app.
Dendropoma lituella
Daendropoma epp.
Ciadumene app.
Diaulula sandiegens is
Diodora aepera
Diopatra ornate
Doridacea unid.
Doriopoilla albopunctata
Epiactic prolif ere
Erato app.

- 0.9
0.9 -

- 0.1

0.3

0.5 0.6

2.5 1.6

1.6 1.0

1.3

- 0.3
2.0 0.6

- 1.6

0.4
0.3

6.4

10.8 0.3
- 0.9

0.1
0.5 -

3.0 3.6

0.6 0.3 0.5 0.1 a.1 0.4 0.1 0.5 0.3 0.3 0.5 0.5 0.8 0.1 0.1
- - -- - - - - -0.8 -

0.4
- - .1 <.1 - - - - - - -

- -- .i - e.I

2.8 0.9 2.3 2.5 - 1.5 .1.4 2.5 1.9 3.6 4.1 0.1 4.3 9.4 2.4
0.8 0.6 - - 1.5 0.2 0.3 - 2.6 0.9 2.9 1.3

< .1 - - - - - - - -

1.6 2.5 1.4 1.2 1.0 0.5 0.4 0.7 1.0 1.9 0.9 0.5 1.3 0.3
- .1 - - - - - . - - - - -

1.5 1.1 0.6 0.5 0.2 0.7 0.1 0.3 0.1 0.1 0.1
0.0 1.0 2.3 1.6 1.7 2.3 2.3 1.9 1.0 0.9 1.1 0.9 - - 0.3

0.3 0.7 - 0.5 0.8 -. 1 - 0.3 0.1 0.6 0.3 0.3 -
--- - - <.I - - . - - - - 0.1

0.3 0.8 0.8 1.5 0.0 1.5 2.1 1.5 0.7 - 0.1 - -
- - - 0.4 - 0.2 C.1 - 0.2 0.1

4.0 6.0 4.5 5.9 0.6 0.2 0.2 -
- 0.2 - 0.3 C.1 - -

0.S <.1 0.2 0.3 0.6 - - - 0.3
2.8 4.1 0.3 0.6 0.5 0.3 0.4 <.1 0.3 0.1 0.4

- - - - -2.2 - -
- - - 0.2

0.3 0.2 -
- - 0.3 0.1 -a.1

- - - - - a~~~.1 - - - - - - -

* -. 1

1.0 -. 1
1. 1. 08 0.1 . . 0.1 5

0.0 0.2 0.3 0.1 - a.1

7. 25. 16. 04.9 5. 0. 9.3.0. 0.3 -

- .1 0 .-
0. <.1 .- .1 -0 -

-. a,1 - .- 1 <. <.1 - -.1

--- . .1 - . 0.1

7.0 25.5 16.5 14.9 5.9 8.4 9.3 0.3 0.2 - -
- 0.2 - 0.1 0.1 0.3 - 0.2 . .1 0.3 - - -

02 - . 0.3
0 <.I 0.1 C.1 0.3
2.0 .1 1 - 0.1 0 0.3

25.3 42.4 57.8 19.9 11.9 6.4 4.7 1.6 3.4 0.9 0.2 - - -

-- - 4<.1 4.1 - - -- - - -

- 0.2 - .1 - - - . - - --

< .1 < .1 <.1 - - - -

0.3 a.1 - 0.1 a.1 - .1 - - -

2.0 2.9 2.6 0.5 0.3 - € .1 - - -

- <°1 - - - -



Subtidal Fixed Quadrat - Yearly Invertebrate Mean Abundance (per quarter meter squared) - STATION NDC 6 -3m (continued)

Species
a ~nRuYear 1976 1977 1976 1979 1960 1981 1982 1903 1984 1985 1986 19W7 1966 1909 1990 1991 1992 1993 1994 1995 1996 1997 1998

v 1 2 no nDO M no no no I 3 S 2 4 4 A 3 A 4 4 2 1 1 2

Counted Regardless of Size (continued)

Erato vitellina
sudiatylia polymorpha
Bupentacta quinquesemita
FPisurella volcano
Flabellina trilineata
Pusimnus luteopictus
Grapsidae (juv.)
Haliotia rufsaceno
Hancockia californica
Nenricia leviuecula
Hermiasenda crassicornia
Hiatella opp.
Eomalopoma app.
Hydroides elegane
lokcnochitonidae
Zeopoda unid.
Lacuna app.
Laila cockerelli
Lepidozona app.
Leptasterias app.
Leucandra heathi
Leucilla nuttingi
Limaria heuphilli
Liasothuria nutrieons
Lithopoma gibberoasu
Lithopoma gibberoaum (juv.)
Lophopanopeou app.
Lottia inztabilie
Lottia ochracea
Majidae
Hegabalanue californice
Hegathura crenulata
Hitra ida.
Modiolus app.
Hopalia ciliata
Nopalia lignosa
Nopalia muacoaa
Nopalia app.
Mytilidae
Mytilue californlanue
Mytilue galloprovincialis
Nyxicola infundibulum
Naaesarius mendicuo
Natantia unid.
Navanax inermia
Nemertea unid.
Noreididae unid.
Nitidiocala app.
Nitidi•cala/Opalia app.
Ocenebra lurida
Ocenebra app.
Ophioplocue e.marki
Ophiothrix spiculata
Ophiuroidea unid.
Pagurup Opp.
Paracyathus atearnsii
Paraxanthias taylori
Pelecypoda unid.

1.3 1.5

0.1

0.1
0.3

0.5 0.1

0.8

0.3

0.1

1.6
0.5

0.1

0.1

0.1

0.5 1.3

0.3 C.1 0.3 0.2 0.2 <.1 ,C.1

0.3 .1 - .1-
- 0.3 *- 0.3 0.3 0.4 0.5 <.1 0.4 0.3 1.1 0.3 0.1

1.0 ..1 - 0 C.1 .1 - 0 0 0.1
- - -- - - - - .1 - - - -

0.1- 0. -
- .1 - - - - - - - - -

0.3 6.1 - - - - --

- 0.4 0.3 0.41 6.1 - - .1 O .1 0.1 - . - 0.1

* - 0.3 0.5

C .1 0.2 0.5 0.1 .. 1 0.1
-- - - 6<.1 6.1 - . - - - -

0.5 0.3 2.2 0.3 0.9 1.9 1,4 1.4 3.6 1.9 3.1 1.5 1.0 2.3 0.1

<.1 0.2 - - - -. 1
0.4 0.3 0.1 4.1 - 0.4

0.8 1.6 1.6 0.3 C.1 - - - 0.1

0.9 0.3 - - 0.3 - 0. -- -
- -0.1

0.2 C.-1 - -

0.1 6.1 <.1
0.3 - -

- 0.2 - 6.1 6.1 -. 1 0.1 - -

0.8 0.6 1.6 0.9 0.6 0.9 0.7 0.2 0.4 0.1 0.9 2.0 0.5
- - - 0.2 6.1 <.1 - - - 0.1

- .1 - 0.2 0.1 0.3 - 0.1
- - -- - 0.1 0.1

0.3 0.3 <.1 0.2 0.1 0.3 6.1 0.5 0.3
- .1 - .1 - 6.1 - - - -

- - - .1 6.1 - -

, .1 0.2 -.1 - -

C.1 0.2 -. 1
0.2 0.2 0.2 6.1

- - - - 6.1 - -- - -

- .1 < .1 < .1 * *. -

- 0.1 -.1
0.2 -- -
-- -.. 1
0.3.1 - - , .. . . .

- 6.1 - -- -

-< .1 0.1 - - .1
- - 0.3 - < .1 - - . - - -

< .1 - 0.3 - - - - - - -

0.3 0.3 6.1 0.1 6.1 0.1 0.2

- .1 O1 - - -O

0.2 0.3 0.4 0.9 0.3 0.5 0.9 1.1 1.3 0.5 1.1 - 0.6 0.1
- 0.3 - 0.2 - - - 6.1 0.4 - 1.5 0.5

4.8 3.3 3.9 6.9 0.7 1.3 1.9 1.2 0.6 0.6 0.4 - 0.1
3- 02.1

-- - - -- - l-1- -

- -- - - - - - 0.3 0.2 . --



Subtidal FMxed Quadrat - Yearly Invertebrate Mean Abundance (per quarter meter equared) - STATION NDC 6 -3m (continued)

species Year 1976 1977 1979 1979 1990 1981 1982 1983 1964 1969 1986 1997 1998 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
# Station/Surveys 1 2 no no noa no no no 1 3 3 2 4 4 4 3 4 4 4 2 1 2 2

Counted Regardless of Size

Pelevypoda unid. boring
Petroliethee app.

Phidiana hiltoni
Phragmatopoma californica
Phragmatopoma app.
Phyllochaetopterus prolifica
Pleaster giganteus
Plaoter ochraaeus
Piaetter/Heonricia (Juv.)
Plata app.
Pleata/Strebloeoma app.
Platyhelminthea unid.
Pododesmue cepio
Polychaeta unid.
Polynoidae
Peoudotalatoma torosa
Pugettia producta
Pugettia riohii
Py•n•oonida unid.
Pycnopodia heliantholdes
Pyura haustor
Sabellidae
Serpula vermicularis
Serpulidae unid.
Serpulorbie equmigerms
Spirobranchus spinosus
Strongylocentrotus franciscanus
gtrongylocentrotus purpuratus
Strongylocentrotum app.
styela Vaontereyensis
Tegula brunnea
Tegula montereyi
Tegula pulligo
Terebollidae unid.
Tetraclita rubescens
Themiete pyroldee
Tonicella lineata
Tricolia pulloides
Tricolia epp.
Triopha maculat•
Williamia peltoides
tunlcate, solitary unid.

Coverage Based on # of I- Squares

0.3 0.S

22.4

2.0 -

- 2.0

0.3 -

- 0.1

0.1

- 0.3

0.4

0.3 0.5

0.5 0.5
1.0 1.4

0.3 1.5
0.1
2.1

0.1
- 1.0

0.5 -

1.0 0.9 0.5 0.6 0.7 0.3 0.5 0.7 0.5 0.1 1.0 0.9 0.3
- - - 0.1 c.1 - - - - - - - - -

49.9 100.9 91.4 53.1 16.4 9.1 2.9 2.1 0.2 0.3 0.5 0.9 0.1 4.3

1.3 2,7 3.0 2.0 2.0 3.0 1.9 2.9 2.9 0.4 1.6 0.5 0.S
- 0.2 - - .1 0.1 0.1 0.2 - .1 0.12
* .. 1 - 0.1 <.1 - . .1 --

0.3 <.1 - - 0.1 - .1 -
- 0.7 - 0.1 - - 0.2 - .1

0.2 - - -

2.2 2.9 4.0 1.1 2.4 3.9 1.1 1.3 2.2 0.4 0.9

- - -- - - - - - .1 . . . -

0.3 0.3 <.1 <.
- - <.1 0.3 0.2 0.2 <.1 0.1 0.1 ..1 0.1 0.3 0.3

0.3 0.4 0.6 1.1 0.6 0.4 0.9 O.S C.1 0.3 0.2 0.3 0.3 0.3 0.1
< - - 4.1 0.1.1 0.7 1.3 0. 0.1 . - -1

<.-1 c.1 0.1 ,. .

0.3 0.6 - 0.3 c.1 -. 1 r.1
- c.1 0.7 0.5 - - c.1 .. 1 0.1 <.1 -

0.3 1.6 2.4 0.3 - 0.5 0.4 0.7 - - 0.4 - 0.5 - -
5.0 6.9 1.9 5.3 2.2 1.4 0.9 0.4 0.8 2.1 0.4 2.9 - - 0.1
1.5 2.0 1.3 0.9 0.6 0.3 0.6 <.1 0.3 0.1 0.1 - - - -

- 0.4 0.7 1.S 0.9 0.9 0.5 1.0 1.9 1.3 0.9 0.3 1.3 0.4 0.3
- .1 . l .1 . . -

<.1 0.1 0.4 ý.1 0.6 0.2 - - .1 0.3
0.3 0.3 0.5 0.6 0.2 0.4 0.3 0.2 <.1 - - 0.5
2.3 1.0 0.3 0.4 - - - - - -

- 1.3 2.0 4.3 2. 0.5 0.1 r.1 - 0.1
.. 1 0.2 0.4 <.1 .. 1 0.3 -

- 0.3 - .1 0.1 i 0.1

0.3 c.1 -
- 2.3 3.7 1.1 0.4 0.1 0.1 0.1 0.1

* - 0.1 c.1 c.1 .. 1 0.2 c.1 - .

0.5 0.8 0.6 0.4 0.1 - .. --

1.3 - 1.S 0.3 0.9 0.7 0.6 0.4 9.3 0.4 0.3 0.3 0.5

0.3 l.1

0.7 0.3 0.4

-. - .1 0.6 -.1

0.S 0.6 t.1

- 0.2 <...1 -- -

10.0 14.3 5.2 9.4 9.4 5.9 5.1 7.9 7.8 7.4 1.4 0.5 0.5 1.4 0.9
0.3 0.4 - 0.1 -.1 0.1 - .1 . .I
2.9 1.9 0.3 0.3 0.1 -.1 . .1 K.1 .1 <.1

0.2 a.I - a.1 .I-

0.5 0.9 0.3 0.6 0.0 0.3 0.6 0.2 0.3 -

6 . 03 4 3 0.3

3.9 0.6 0.3 4.1 3.90O.3 0.7 2.1 11.5 2.6 1.6 3.0 1.4 1.9

Abiet./Sertularella/Sertularia app. (A.S - -

Acarnus erithacus 6.3 4.9
Aglaopho•na app. 0.9 1.0
Darentaia app.
Dryozoa. unid. (encrusting) 10.0 11.0
Bryozoa, unid. (erect) 0.3 5.0
Bryozoa, unid. (foliose)
DidemnuM/TridideGMum app. 2.5 2.3
Distaplia app. 0.9
Rurystomella bilabiata -

maliclona app.
Hetezrcpora app. 4.S
Hydroida 0.9



Subtidal Fixed Quadrat - Yearly Invertebrate Mean Abundance (per quarter meter squared) - STATION NDC 6 -3m (continued)

Species Year 1976 1977 197e 1979 1980 1991 19i2 1993 1984 1995 1996 1997 199e 1989 1990 1991 1992 1993 1994 1995 1996 1997 1999
0 Station/Surveya 1 2 no no nA no no no 1 0 3 2 4 4 4 3 4 4 4 2 1 2 2

Coverage Based on S of 1j Squares (continued)

Leucoeolenia app.
Obelia app.
Parophora annectenr
Phidolopora pacifica
Phidolopora app.
Porifera unid. (encrusting)
Porifera unid. b (yellow)
Porifera unid. c (orange)
Pyonoolawella stanleyi
Ritterella app.
Spirorbia app.
Synoicum app.
Tricellaria app.
Tubularia app.
epiphytic bryozoan (sq.)
hydroid, epiphytic
tunicates, colonial/social unid.

- .0

1.0 -

0.9 0.9

4.0 -

6.5

3.3
3.5 0.8

1.3 6.4

2.5 <.1

S - - 0.1

0.3 - -

0.8 1.4 0.4 0.0 0.3 0.6 0.8 1.3 0.9 1.5 0.9 0.3 0.9 0.3 0.3

- .1 - -

3.3 0.3

0.3 0.9 <.1 <.1 .1 C.1 c.1 <.1 e.I c.1 c.1 <.1 .1

- . - ~- 0.<o- --l

0.6 1.5 0.7 1.1 0.8 3.5 1.4 1.4 1.3 1.1 2.0
0 00.5

13.3 4.6 1.4 1.3 0.4 0.9 0.5 0.3 <.I. 0.1 0.2 0.1 .



Subtidal Fixed Quadrat - Yearly Invertebrate Mean Abundance (per quarter meter squared) - STATION SDC 2 -3m

Species Year
# Station/surve"

1976 2977 1978 1979 1980 1981 1982 1983 1994 1995 1986 1997 1999 1989 1990 1991 1992 1993 1994 1995 1996 1997 1999
1 3 5 6 6 4 4 5 6 6 5 5 4 4 4 4 4 4 4 2 2 2 2

Counted Regardlees of size

Ananthodorie lutea
Acaaea mltra
Acmaeid unid. a
Aeclidia papilloea
Aldiea sanguinea
Alla carinata
Alil app.
Alpheus clamator
Amphiaca app.
Amphiesa versecolor
Anisodoris nobilis
Anthopleura artemiela
Anthopleura alegantissima
Anthozoa unid.
Aplysia californica
Aplysia californica egg maen
Asterina isinita
Balanophyllla slegane
Balanue aquila
Balanuo app.
Balenue/Tetraclita epp.
Barnacles (juv.)
Berthelle californioe
Dittium eschrlohtil
Sittium Opp.
Boltenie villoea
Bractyura unid. b (juv.)
Cactoaoma arenaria
Cadlina flavomaculata
Cadlina modesta
Callicetoma annulatum
Callioetoma ligatum
Cancer .... ;i.
Cancer antennarius (juv.)
Cancer productus (juv.)
Cancer app.
Ceratostoma foliatum
Cirratulidae/Tereballidae unid.
Claveltna huntsmanl
Clavularia app.
Cnemidocarpa finmarkienais
Conus californicue
Crangon app.
Crangon styliroetria
Craseedoma giganteum
Crepidula app.
Cryptochiton stelleri
Cryptolithodes etolhensls
Cucuoaria spp.
Dendrodoris app.
Dendropoma lituella
Diadumone epp.
Diaulula sandiegeneis
Diodora aspera
Diopatra ornate
Dwridacea unid.
Doriopeilla albopunctata
Upiactie prolitera

0.3 0.5 0.2 0.1 01 0.7 0.1 2.4 1.9 0.3 2.7 2.9 2.8 1.9 1.1 1.0 1.1 1.2 1.S 0.5 0.9
- - -. - - - -- - - - , - - --

- 4.9 5.0 1.9 1.7 1.6 1.0 2.6 0.5 1.4 4.0 1.5 1.3 1.9 1.1 2.4 10.4 0.9 0.3 - 4.3 0.9

1.9 - - 1.9 0.1 - .6 0.0 1.3 3.7 0.6 1.6 0.3 0.4 0.3 O.S - 0.3 0.6 0.3 0.1 -
- -- - - - - - 0.1 - - ,1 - - - -

2.0 - 0.2 1.0 0.5 0.3 0.6 0.4 0.7 0.4 0.3 0.5 1.4 2.1 1.6 1.4 0.6, 0.4
- 2.1 0.2 - - - - - - -

1 - - - - - .. 1 - - 0.1

-. 1 <.1 0.2 0.1 o.1 0.2 0.3 0.1 0.1 -.1 0.1 0.3

0.1 0.1 0.2 - <.1 0.1 C.1 0.1 0.2 0.1 - .1 0.1 0.2 0.2 -

1.0 0.5 0.4 0.2 0.3 - - 0.1 <.1 - - 4.1 - 0.1
- - - 0.1 - - - 0.2 <1. 0.1

-. 1 0.3 0.6 0.1 -

0.3 0.2 0.1 0.2 0.2 0.4 0.2 0.1 ý.l <.I 0.2 <.1 0.2 0.3 0.3 <.l 0.1

1.0 0.4 0.2 0.4 0.6 0.1 0.3 0.5 0.5 1.3 0.3 .. 1 0.1 0.1 o.1 0.3 0.4

0.3 - .1 0.9 - 2.7 - - - 0.1

-- .1 0.3 0.5 4.2 4.7 10.6 2.4 3.1 0.3 -.1 0.4 0.1 2.0

1.7 3.1 - - -

- 0.2 .. 1 0.7 - 0.6 <.1 0.5 0.2 - - 0.2 0.7 1.4 0.2 1.1 1.3
1.3 0.1 - 0.5 0.3 0.4 0.2 0.7 0.3 0.8 3.5 0.3

-. 1 0.3 0.2 0.1 - - 0.4 0.3 0.3

0 . 0.1 - - < 0 - - . - 0.1 .-
- .1 - .1 - .1 - - - - - - - -

0,.10.3 o.1 0.1 0.1 o.1 0.1 0.2 0.9 o.1 0.1 0.1

.1 .1 .1 .1 .1 0.1 0.1 - - - 0.1

0 -0.4 <.1 o.1 1 .1 .
1  

0.3 0.3 0.1 .1 -0.2 1

- .1 - . - 0.2 0.3 0.5 0.1 0.1 0.4 - - - 0.4 - -

- -- - - - - - 0.1 - 0.4 0.5 1.1 9.0 . 0.1 0.1 - 0.2 1.1 --

<.1 0.7 0.4 0.9 - - - 0.7

- .0.1 0.2 - - - - .1 0.3 -.1
<.1 0.2 0.2 <.1 0.1 -.1 <.1 0.2 0.3 0.1 .1 - - - 0.1

- -- - - - - o~~.1 0.1 - - - - - - - - - . -

- -0.4
- .1 - .1 o.1 - - -

0.3 1.9 1.5 1.9 0.6 0.9 1.0 0.5 0.9 0.7 0.8 0.6 0.1 0.2

.1 . - - - - - . - 1 I - 0.1 -

0.2 0.1 0.2 0.3 0.1 <.1 <.1 0.2 - .1 0.3 0.1 -
- .1 0.1 - .1 - 0.1 - . . ---

0.1 0.1

0.2 0.9 0.4 c.1 0.3 1.4 o.1 0.1 1.3 2.1 4.1 0.2 1.5 -

0.3
-< .1 -< .1 . .1 - C . -1

0.9 -.1 <.1 0.1 <.1 - .1 4.1 0.1 0.4 0.1 0.3 0.2 0.4 m.1 0.3 0.9 0.0 0.3 0.1
- .1 o.1 - .1 . . - - -- - - - -

- 0.2 -.1 o.1 - O - 0.2 0.3 .1 . 1 < .1 - .1 <.1 0.3 0.1
0.3 0.2 0.5 0.5 0.2 0.3 0.1 0.1 6.1 m.1 0.2 <.1 0.2 <.1



Subtidal Fixed Quadrat - Yearly Invertebrate mean Abundance (per quarter metor squared) - STATION 8DC 2 -3m (continued)

Species Year 1976 1977 1978 1979 1980 1991 1992 1983 1994 1995 1996 1997 1986 1989 1990 1991 1992 1993 1994 1995 1996 1997 1999

Station/ ve 1 3 5 6 6 4 5 6 6 5 5 4 4 4 4 4 4 4 2 2 2 2

Counted Regardless of Size (continued)

Brato vitellina
audis tylia polymorpha
Eupentaota quinqueseodta
Pisourella volcano
Flebellina' trilineata
Fusinus luteopictue
Gastropoda, neopic unid. a
Glans subquadrata
Haloaapa decoetentacula
Haliotis ru•ascena
Haliotis Opp.
Haliotis app. (Juv..)
HienroAci leviuscula
Harmiesenda crassicornis
Hiatella arotica
Hiatella Opp.
Hipponix app.
Holothuroidea unid. a
lomalopoma spp.
Hopkinsia rosacea
Idotee spp.
ischnochitonidne
Isopoda unid.
Lacuna app.
Leila cockerelli
Lamellarla diegoensis
Lebbeus lagunae
Lepidozona spp.
Leptasterias bexactie
Leptasteria. spp.
Leucandra heathi
Leucilla nuttingi
Li•sothurie nutrions
Li thopolna gibberonau

.Lithopoma gibberosum (juv.)

Lophopanopeus spp.
Lottia asmi
Lottia inatabilis
Lottia ochracea
Lottia app.
Loxorhynchug crispatue
maj idas
Magabalanue californicu.
Nelanella thersitem
Nalibe leonine
Picrura verrilli
Nimulus Zoliatus
Mitra ides
Modiolus app.
Mopalia lignosea
Mopalia muscosea
Nopalia spp.
ilytilidae
Myxicole infundibulum
Nassarcus mendicue
katantia unid.
Hereididae unid.
Nitidimcala epp.

- - c.i
.1 --. 1 <.1 0.6

- -.1 I .lC .1 - - .1 4.1 - 0.1 - - 0.1 -

- .1 0.1 - '.1 0.2 4.1 0.2 0.1 0.3 4.1 c.1 0.2 0.3 0.1 0.5
-- .1 0.1 0.1 <,1 - - .1

0..1

- -.1 -- <.1 1 .1 -1 - 0.1 0.1
-. 1 <.1 0.1 .1-

- 0.2

0.2
- .1 -"-- - - - - - -

- . -< .1 -< .1 - <.1 c.1 - - - 0.1 - - -

-. 1 0.2
0.2 -

- 1 0.4 0.3 0.3
- 0.1 -- -

0.3 0.8 0.9 0.5 1.0 0.5 0.3 0.7 1.0 2.0 1.9 3.6 3.3 2.7 0.4 .. 1 0.4 - .1 0.3

-. 1 4.1 0.2 0.5 .. 1 - 0.1 0.1 - - - - - 0.1

0.2 .. 1 0.2 0.2 0.2 0.3 0.4 0.8 0.9 0.1 0.4 0.4 0.3 0.2 0. 0.4 0.9 0.9 0.3 0.1
.- - - - - - - - - .1 0.1

0.5 0.2 0.1 0.5 0.5 0.3 0.4 0.2 0.1 0.9 0.4 1.0 0.6 0.2 0.3 0.1
- - - -- - - - 0.2 - - - - - - - - - - - - - -0..2

- - 0.2- - -- - -

- .1 - --- - - - - - - - - - - -

- .1 - .1 - - - - - -

1.3 0.2
- 1.3 0.6 0.4 0.5 0.4 0.4 c.1 <.1 0.2 0.3 0.2

1.0 0.1 - - 0.1 0.2 - 0.1 -
- .1 - - 0.1 0.1 -

0.3 - - .. 1 o.1 -. 1 - .1 0.2 4.1 0.3 0.4 0.3 0.3 <.1
- 0.2 0.2 <.1 .. 1 0.1 g.1 <.1 0.4 <.1 0.2 0.4 <.1 0.1 4.1 - - 0.3 0.1

- - - - - C.1 - <.1 - - <.I 0.3 <.1 -

0.2 c.1 0.3 0.3 0.2 0.6 0.4 t.1 0.3 C.1 0.1 0.1 - 0.2 C.1 0.1 0.1

- 0.7 1.1 0.0 1.6 0.6 1.2 0.6 0.5 - .1 -

0.3 0.3 1.0 1.7 0.8 0.9 0.9 0.3 2.3 2.9 0.2 2.7 2.3 2.7 1.0 1.4 0.3 0.9 0.0 0.3 0.1 0.3

0.3 - - - - - - -
- - 0.1 0.1

3.3 0.8 0.5 0.2 C .1 0.4 0.2 .1-
- - ,1 --- .1
- 0.3- . . - - - 0.3 - - - - - - - -

- ,1 - - '-1 - - - - - -

-. 1 4.1 0.2 4.1 - - - - 1 - e.1 -. 1
0.3 0.3 0.2 0.2 4.1 0.1 0.1 0.2 C.1 0.1 0.3 0.3 c.1 .. 1 0.3 4.1 <.1 0.1 0.1 0.3

-3- 0.1
- -- - - - - 0.3 . .1 4.1 - 0.O - - -

0.1 . - - - - 0.2 0.1 0.1

-- - 0 0.1 -

-- -.1 c1 .1 0.3
- ,1 -< .1 -- - - - - - - - - -

- .1 0.1 -

-- 0.1 .1 0.1
- - -- . . - . . - - - 0.1 - . - . - -



Subtidal Fixed Quadrat - Yearly Invertebrate Mean Abundance (per quarter moter squared) - STATION SDC 2 -3m oontinued)

Species Year 1974 1977 1978 1979 1960 1961 1982 1983 1984 1985 1986 1997 19B8 1999 1990 1991 1992 1993 1994 1995 1996 1997 1998
8tation/Survavs 1 3 S a a 4 4 t a £ a a a a A S a £ S 2 2 2 2
station/Survoys 1 3 S a 6 4 4 5 6 6 5 S 4 4 4 A 4 4 2 2 2 2

Counted Regardless of S2ze (continued)

Nitidismala/Opalia app.
Horrisia norrisi

Ocoenebra circum•exta

Ocenebra foveolata
Ocenebra intertosca

Ocenebra lurida
Ocenebra app.

Octopus app.
Olivella biplicata

Ophioplocus eamarki

Ophiothrix spiculata

Ophiuroides unid.
Pagurus app.

Polecypoda unid.

Palecypoda unid. boring

Phidiana hiltoni
Phragmatopoma californica
Phyllochaetopterus prolifica

Pisauter gigantous

visaster/Menricia (juv.)

Fiats app.
Pista/Streblsosma spp.
Platyhelminthes unid.
Pododasmus oepio

Polychaeta unid.
Polynoidee
Pseudomelatoma torosa

Pugettla product.

Pugettia richii
Pugettia app.

Pycnogonida unid.
Pyenopodia halianthoides

Pyura haustor

Rictaxis punctocaelatue
flostanga pulchra

Babellidae
scyra acutifrone

Serpula vermicularis

Berpulidae unid.

Serpulorbit squamigerua
sipuncula unid.
Sphaeromatidae unid.
Spirobranohus spinosus
Stenoplax heathiana

Stenoplax Opp.

Strongylocentrotua franciscanuL

Strongylocentraous purpuratue

Strongylocentrotus app.

Styala montereyensia

Tectura persona

Tegula brunnea
Tegula montareyt

Togula pulligo

Terebellidae unid.
Totraclita rubascans

Thmiaste pyroideas

Tonicalla lineata

Tricolia pulloides

- - - 0.1 0.1 - . - - 0.1 - .1 - - - - -- 0.1

< .1 o.1 .• .

- - - 0.2 -. 1 <.1 - - -

- 0.1 0.1 0.1 0.1 - 0.2 0.5 o.l
- .1 o.l - .1 - .l1 - -

0.3 - 0.2 0.4 .. 1 0.1 <.1 0.3 0.1 0.2 0.2 0.1 0.2 0.3
- .1 - .1 -- - - -

- - 0.1 .. 1 o.1 0.2 0.1 0.1
- - - .1 - - .1 - -

• 0.1 0.1 0.2 0.3 0.2 1.0 0.2 0.7 .1 O.S 3.1 1.2 2.9 4.8 2.6 0.3 1.6 4.0
- 0.3 -. 1 - .1 - - - .. 1 0.2 0.1 - - - 0.5 0.6 - - 0.5

4.3 13.3 3.6 5.8 11.5 16.8 15.3 12.1 8.4 14.0 4.1 7.6 7.8 6.6 8.9 6.0 9.0 5.8 4.3 1.4 4.4 O.e
- - - - - - - - 0.2 .- -1 .l -. 1 - - - - - - -

2.8 2.1 5.7 5.6 6.7 4.6 4.9 7.9 12.5 15.5 5.1 12.4 16.4 15.1 18.4 15.4 7.5 13.3 12.4 5.6 2.5 7.4 2.0
- - . ..1 - - - . . - - - - .1 0.4 0.3 - 0.2 - - 0.3 0.1 0.1

- C.1 0.6 0.5 .. 1 0.1 0.3 1.3 0.9 -. 1 0.4 2.5 4.5 2.8 1.4 1.1 1.6 1.0 2.0 0.6 3.8 3.1 6.0
* 0.5 2.2 2.2 3.2 0.7 1.4 2.4 2.8 3.0 0.8 4.4 6.1 9.2 6.4 9.0 3.7 2.8 2.8 1.3 0.9 1.8 2.3

- - - - - - . - .1 - - 0.1 0.2 .. 1 0.1 - 0.1

0.3 ..1 0.2 <.l c.1 <.1 I .1 '. 1 0.1 0.2 - 0.2 - .1 ..1 - -1 - - - - -
- - 0.4 0.9 0.9 0.2 0.7 0.3 0.4 0.8 0.3 0.2 0.3 0.6 0.4 0.7 1.3 2.7 5.0 4.3 1.8 1.3

0.5 - - - - - - - - - - - - - - - - - - - -
-<~ .1 * <.1- -1 . .- - - -

0.1 0.1 0.3 1.4 1.3 0.2 0.4 0.3 1.0 1.5 0.5 .. 1 0.3 0.2
-~ . .1 -- - .1 - -

- * -.1 0.1 . -

<.1 0.4 0.7 1.0 0.6 1.2 0.8 0.9 1.0 0.5 0.4 0.6 0.3 0.1 0.1 0.1

- 0.1 0.2 0.4 0.3 0.8 0.1 0.5 0.3 0.3 0.1 0.1 0.8 0.3 0.2 <.1 <.1 - -
- 0.4 2.1 2.3 1.4 3.4 1.2 0.7 1.3 0.6 0.7 0.9 1.6 1.0 1.S 0.8 0.6 0.7 0.1

0.0 .

0.2 0.3 .. 1 0.1 <.1 0.1 0.1
I. -. 0.1 0.1 0.3 <.1 <..1

-<0.1 -. 1 - 0.3
.I 0.3 <.1

0.5 <.1 0.1 - 0.5 0.6 t.1 .1 0.3 0.3 0.6 0.2 0.1 .. 1 0.3 0.6 0.1

- (" 1 0.1 - O.S 0.4 0.3 0.3 - 0.3 0.4 0.3 1.0 0.5

0.5 -. 1 0.4 0.1 0.2 0.1 0.2 .. 1 0.5 0.2 0.2 0.4 0.3 0.7 0.4 0.3 - 0.3 1.0 0.6 0.6 2.1

-. 1 -. 1 0.3 0.1 0.1 0.2 0.3 0.4 1.2 1.6 1.5 1.3 1.2 1.2 1.0 1.1 0.5 0.4 0.3 0.3 0.3 9.5

0.3 - - - - . - - - - - -. .1 -

.- .1 - 0.2 0.6 0.7 0.4 0.0 0.6 0.7 0.4 0.5 0.5 0.4
- -- -- - .1 - ;1 . <.1 - *

* - - 0.1 - - --

- .1 o.1 o.1 . - - - - - 0.1

.1 - .. 1 0.4 0.2 0.1 0.5 - 0.1 - 1.4
0.2 0.3 <.1 0.2 0.1 <.1 .. 1 0.3 0.3 0.1 0.0 0.3 0.5 0.6 0.4 0.3 1.0 0.2 0.8 0.3 0.1 0.1

- 0.1 0.2 0.2 - - .1 - 0.2 0.3 - 0.1 - - - - 0.1

0.3 - - - - - - - - - - - - - - -
1.6 2.6 7.6 7.4 5.5 2.0 1.3 2.4 2.3 2.4' 2.8 5.0 2.9 2.7 0.7 0.9 9.3 1.2 0.8 1.5 0.3

- - 0.2 -. 1 0.3 * - 0.1 - - - 0.3 0.1 -. 1 - - - - - .

0.3 - .1 0.1 .. 1 - - - 0.1 C.1 o.1 0.1 <.1 - 0.1 0.1 .. 1 t.1 - -
0.0 - 0.1 <.1 0.1 .. 1 0.1 - .1 0.4 - 0.1 -

- - - .. 1 0.4 - 4.9 2.S - -. 1 - - -

1.9 3.4 2.2 2.2 1.7 1.9 2.6 2.2 2.0 1.7 1.2 1.4 0.9 0.8 1.3 0.4 0.1 0.4
C.1 <.1 0.2 .. 1 -. 1 0.2 -. 1 0.4 0.9 0.6 0.6 . 1.3 1.7 0.3 0.3 0.3 - 0.3 0.4
0.3 <.1 0.2 0.1 0.3 0.3 - 0.7 0.9 0.1 0.7 0.4 0.6 0.4 0.8 0.8 .. 1 . 0.3



Subtidal Fixed Quadrat - Yearly Invertebrate Mean Abundance (per quarter mater squared) - STATION SDO 2 -3m (continued)

Species Year 1976 1977 1978 1979 1980 1981 1992 1983 1984 1985 1996 1997 1988 1989 2990 1991 1992 1993 1994 1995 1996 1997 1999

S a tationlourvev 1 3 5 a 0 4 4 5 a a 5 5 4 4 4 4 4 4 4 2 2 2 2

Counted Regardless ot Sire (continued)

Tricolia app. 0.1 -

Triopha catalinae (preY. T. carpenteri .1-
Triopha maculata -. ) 0.4 t.1 <.1 0.3 0.1 0.1 C.1 C.1 - -

Tritonia festive .1c.1 - 1 - 0.1

Tubulanue polymorphue 0.1
Tubulanue aetlineatue .. 1 -

Urticina coriacea - .1
Urticina crassicornis C.1
Urticina app. - .1 -

Williamia peltoides - c.1 0.9 -

zanthidae unid. 0.3 - 0.2 -
tunioate, solitary unid. - .1 2.1 .1- 0.4 0.1 0.5 0.5 0.3 0.4 0.3

Coverage Based on # of 1" Squares

Abiet./Sertularella/sertularia spp.(A.9 8.5 - - - -

Aglaophenia app. - - - - 0.1 - ..I - - -
Bryozoa, unid. (encrusting) 5.0 1.4 0.7 1.3 1.9 1.6 2.9 2.2 2.3 1.1 0.3 1.0 2.0 1.4 0.8 0.4 0.7 0.3 0.1 .. 1 0.9 1.0 0.1

Bryozoa, unid. (ereat) - .- .. - - - - - - - - - - - - - - - - -

Bryozoa, unid. (folioee) 0.8 0.1 <.1 0.2 c.1 0.2 '.1 <.I c.1 C .1 0.1 <.1 .1 <.1

Chthamalus tissue - - - - - - 0.6 - - -

Didemnum/Trididemrum app. 1.8 0.3 0.3 0.3 <.1 - .1 0.4 c.l ..2 0.8 1.1 0.5 0.8 0.6 c.l 0.1 .. 1 <.1
Buherdmania claviformia - - - - <.I - - - - - -
Surystomella bilabiata 0.2 0.2 - 0.3 -.1 0.1 0.4 -. 1 - 0.3

Hydroida ..-.1 - .1 .1 -. - - 0.1 -
Hymenampbieatra cyanocrypta - - -. 1 0.1
Leucoaolenia epp. -. 1 .1-
Porifera unid. (encrueting) 0.4 0.7 0.9 0.9 0.7 0.5 0.7 0.7 0.5 0.2 0.3 0.1 0.3 0.3 .. 1 0.3 .. 1 .. 1 0.l ..1 0.3 <.1
Poritera unid. c (orange) 1.8 - - - - - - - - - - - - - - -

Salmacina tribranchiata .- .1 - - - - - - -. 1 ..l - 0.1
Spirorbia app. 2.1 0.4 0.5 0.4 0.4 1.1 1.4 0.6 0.3 <.1 0.4 0.7 0.9 1.3 0.3 0.4 0.3 0.1 .. 1 0.4 0.4 0.1

Tricellaria app. 1.0 - - - - - - - - - - - - - - - - -

tunicate, colonial unid. a (white) 4.8

tunicate, colonial unid. b (yellow) 0.3 -

tunicate, colonial unid, c (orange) 0.5

tunicates, colonial/aocial unid. - 1.9 1.7 2.6 2.9 1.9 2.0 1.4 1.3 1.5 0.4 0.5 0.6 0.9 0.6 0.3 0.4 0.3 0.3 ..1 0.1 0.1 0.3



Oubtidal Fixed Quadrat - Yearly Invertebrate Mean Abundance (per quarter meter squared) - BTATION SDC 3 -4m

Species
if Statton/9ur

Year 1976 1977 1979 1979 1990 1991 1982 1983 1994 1995 1996 1997 1999 1999 1990 1991 1992 1993 1994 1995 1996 1997 1999
vtrys 1 3 5 6 6 3 6 3 6 6 4 5 ns no 4 4 4 4 4 2 1 2 2

Counted Regardless of Size

Acanthodoris lutea
Acmasa mitre
Aeolidia papillose
Aldisa sanguinea
Alia carinata
Alla app.
AIpheus clamator
Aipheus app.
Amphioaa app.
Amphiasa versicolor
Anlsodorie nobilis
Anthopleura artemisla
Anthopleure elegantiosima
Anthozoa unid.
Aplysia californica
Aply•ia californica egg maes
Ascidia app.
Asteatna mdniata
Asterine miniata (juv.)
Ralanophyllia elegans
Salanus aquila
Halanue app.
Balanue/Tetraclita app.
Barleela app.
Barnaclese (jUV.)
Bittlum eachrichtii
Bittium Gpp.
Boltenia villoea
Brachyura unid. b (juv.)
Cac toeoma arenaria
Cadlina flavomaculata
Cadlina luteomarginata
Cadlina modesta .
Callioatoma annulatum
Calliostoma ligatum
Callioatoma app.
Callietochiton crasaicostatua
Cancer entennranin
cancer antennariuc (juv.)
Cancer app.
Chelyosoma productum
Cirratulidae/Terebellidae unid.
Clavelina huntamani
Clavularia app.
Cnemidocarpa finmarkiensis
Conus californicue
Corynaotia californica
Craoeedoma giganteum
Crepidula app.
cryptochiton atelleri
cryptolithodes a itchanlai
Cucumaria app.
Dandrodoria Opp.
Dendropoma lituella
Dandropoma app.
Diadumene app.
Diaulula sandiagenais
Diodora a&pera
Diopatra orusts

- -- - - - <.I1

1.0 1.2 0.7 0.6 1.3 1.0 2.4 1.2 3.9 3.5 1.5 2.6

- 0.6 -. 1 0.4 0.3 0.6 1.1 0.2 3.0 0.7 2.4
0.5 0.1 g.1 - - 0.3 0.3 0.5 0.3 1.8 0.2

- - - 0.2 - - -

0.3 0.2 - 0.1 0.3 0.9 0.7 1.2 0.6 1.4 1.9 2.0

0.5 .. 1
g.1 - C.1 0.2

0.3 0.4 0.6 0.4 0.6 0.5 0.4 0.4 0.4 0.5 0.5 0.7
- - 0.2 1.0 4.5 - <.I 0.3 0.2 0.3 0.6 0.3

0.3 O.S 0.5 0.S 0.5 0.9 0.7 0.3 -. 1

1.0 2.1 2.7 3.9 4.7 5.3 5.9 4.9 5.5 4.5 3.6 2.6

0.2 <.1 ..1 .. 1 - .1 0.1
S - ..1 4.1 0.2 <.1

- .1 - *

- 0.4 - 0.2 0.2 - <.1 0.3
- .1 0.2 - - 0.4 - 0.1

- 4.1 0.3 0.1

0.5 1.2 0.9 0.9 0.9 0.9 0.9 0.1 0.3 0.2 0.2
- - 0.1 e.1 - ,-e1 0.1 9.1 •.1

- - - - .1 -.1

0.3 0.5 ..1 0.3 0.7 0.2 0.3 0.3 1.0 0.9 0.7
S- - - - - - 0.1

- .1 - 0.1 -.1

0.1 - -

0.2 - 4.1 -
1.0 -

4.2 0.9 1.7 2.5 5.7

0.3 0.2 - - - <.
4.1 0.1 - <.I 0.2 0.3 0.3

- - 0.3 - - -
- - - 0.2 0.3 -

0.3 0.4 1.0 1.3 1.2 1.2 1.1 0.4 1.1 0.3

- .1 - ,e1 - <.1 <.1

0.6 1.3 1.7 1.1 1.3 0.7 0.6 0.6 1.0 0.9 0.4

7.9 26.3 13.9 10.1 14.3 17.5 19.5 17.9 13.3 7.7
1.9

-< .1 - - - - - -

- - -. - - - - <.1 0.3 - 0.2

0.3 0.9 1.2 2.0 0.4 0.3 0.2 0.2 0.2 0.2 0.4 0.4

- . - - - 0.1 - - -

1.1 1.9 1.5 3.2 1.9 2.1 1.0 0.9 0.4
c.1 - .1 - - - -

0.7 0.7 C.1 1.2 0.9 0.3 0.1
- 0.4 0.2 - 0.2 0.3 -

1.6 1.6 0.9 0.5 0.9 0.5

4.l '.1 - .1 0.1
- - - <.1 0.3 0.1 0.3 - 0.3

0.9 0.6 0.4 0.9 0.9 0.9 1.3 0.5 0.5

0.3 0.5 0.2 0.6 0.9 0.9 - 0.1 0.5
-. 1 - 0.1 0.4

- - - e~l - 1.9 - -

.. 1 0.1 .. 1
4.1 <,1

2.0 1.9 1.7 4.3 4.3 4.6 9.0 11.0 5.1

0.6 - - -

0.2 0.3 - 7.5 - 0.3

0.4
n.1 0.1 <.1 .. 1 0.2

0.4
4.1 4.1 0.3 0.1 0.3 0.4 0.6

- - - - - 0.1 - -

e.1 0.1 - .1 4.1

-.1
S - - .1

0.1 .1 0.

0.1

0.1 C.1 0.1
- .1 - -

0- .1 0.2

0.6 1.7 0.4 -
- - t.1 0.2 0.4 0.3 0.1 0.3

<.1 0.1 <.1 0.1 - - -

e.1 e.1 - - --

0.1 0.1 0.1
- - 0.2 0.1 0.1

- .1 < .1 - . -

0.9 0.4 D.1 0.3 0.3
- <.1 - - - 0.1

17.4 19.3 12.4 3.9 3.5 3.6 0.9

.. 1

. 02 .1 0 0.1 - 1 . 1
0.1 0.2 0.2 0.7 9.4 0.5 1.0 0.0 1.9



Subtidal Fixed Quadrat - Yearly Invertebrate Mean Abundance (per quarter meter squared) - STATION 9DC 3 -4m (continued)

species
8

Year 1976 1977 1978 1979 1980 1981 1982 1983 1984 1885 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1998 1997 1998
Station/survevs - 1 3 5 6 6 3 6 3 6 6 4 S ns ns 4 4 4 4 4 2 1 2 2

Counted Regardless of Size (continued)

Diecurria inaesse

Doriopoilla albopunctata
Hpiactie prolifera

Brato vitellina

Hudlitylia polymorpha

Bupentacta quinquseemita
Fissurella volcano

Flabelliderma esenbergee
Flabellina trilineata
Fusinue luteopictue

Glans subquadrata
Halcampa decententacula

Haliotis rufescans

Haliotis spp.

Haliotis Opp. (Juv.)
Henricia leviuscula

Heptacarpus app.
Hermissenda crassicornis

Homalopoma epp.
Hopkineia rosacea

Idotea spp.
lachnochitonidas

Isopoda unid.
Lacuna spp.

tailsa cokerelli
Lebbeus lagunae

Lepidozona cooperi

Lepidozona app. '
Leptasteriase pp.
Leucandra heathi

Leucilla nuttingi
Lissothuria nutriera
Lithopma gibberosum
Lithopoma gibberosum (juv.)

Lophopanopese spp.
Lottia aeml

Lottis inetabilie

Lottia ochracea

Loxorhynchue crispatus
Maj idae

Megabalanus californicus
MHmulus foliatue

Mitra idae
Mopalia app.

Hyxicola infundibulsa

Naoesarius mendicus

Natantla unid.
Nemertea unid.

Nereididae unid.

Nitidiscals spp.

worrisia norrisi
Noorzisia norrisi (Juv.)
Ocenebra Zoveolata

Ocenebra interossea
Ocenebra lurids

ocenebra app.

Ophioplocus esmarki

Ophiothrix spiculata
Ophiuroldes unid.

- <.1 - - - - - -
- 0.4 0.4 <.1 '.1 0.2 <.1 0.3 0.5 0.4 0.2

1.3 2.7 3.1 2.4 1.7 0.9 0.5 0.3 0.2 0.2 ID.6 9.1

-- - .1- --- -l--

0.3 - .1 0.3 <.1 0.1 .,1 c.1 0.2
-. 1 4.1 0.3 0.2 0.2 0.1 0.2

-. - -<1,1 . -

C1.1

c.1 c.1 c.1 0.1 0.3 '.1 0.1 0.2

- - -. 1 -0,1 4.

<.1 0.2 - .1

-- - .1 - 0.1 - 4.1 C.1 -

0.5 2.6 5.2 4.2 5.7 5.2 5.0 4.7 3.0 4.3 4.1 3.7
- .- - - - - - 0.1 - -

0.2 <.1 0.2 C.1 c.1 0.4 0.3 0.1 0.1
- .1 - - - -

0.6 - <.1 . .1 '.1 0.3 0.1
- - 0.1 <.1 0.2

< .1 - - - - - .1 - -

.- 1.0
- - - - - - - .1 - -

0.1 0.1 - 0.2 0.1 <.1- - - -
- .1 0.5 3.0 2.0 1.8 1.4 0.2 0.4 1.0 1.3 1.2

0.5 C.1 0.4 1.4 1.8 1.3 1.7 1.1 2.1 0.8 4.0 1.4
0.1 <.1 - -.1 - 0.4 0.4 <.1 0.2

<.1 0.2 0.5 0.3 0.6 0.5 0.5 0.2 0.2 0.4
-- - - - - 0.3
- 0.3 0.5 <.1 <.1 0.2 0.1 0.1

- - - '~~.1 - - - - - -

- 0.2 1.5 0.8 0.5 06 0.8 - - - - 0.1

0.3 0.3 0.2 4.1 0.7 0.3 0.4 0.3 1.7 1.3 0.4 0.8

0.4 <.1 0.3 0.3
- - .1 - - .

0.3 0.2 0.3 0.4 0.3 0.3 0.3 0.8 0.3 0.3 0.3
4.1 - - <.1 - - -
-. 1 0.1 1.0 0.1 4.1 0.3 0.2

- .1 .1 - - 0.1 - -
0.3

..1-

- -.1 0.2 - .1 4.1
0.3 .. 1 0.1 ,-.1
-. - - .1 - 0.2

-. 1 4.1 0.1 0.2 -- .1
S -.1 -.1 .l 0.3 0.2

0.4 0.4 0.3 0.5 0.4 0.4 - 0.1

<.I 4.1 <.1 .. 1 - 0.3 - 0.1"

0.1 0.1 .. 1 - 0.1
0..1 4.1 .1 <.1 0.1 -

0.1

0.2 4.1

- . . .1 0.1 -

0.3

0.1 4.1 <.1 c.1 0.1 - 0.6
2.3 0.6 - 0.1

0.2 4.1 4.1 0.2 <.I 0.1

0.5 0.4 1.8 0.4 <.1
4.1 . .1 .

- .1 0.2 -

- .1 - <.1 - -

0.1

c.1 1.1 1.0 0.4
0.2 0.3 0.1 .

<.1 -. 1 < .1 <.1 0.3 0.3
C.1 - - 0.1 C.1 0.1 0.3

0.2 <,1

<.I 0.1 -. 1

1.1 0.6 0.1 0.3 0.2 0.1
- - . - - 0.1

0.1

.1 0.1 - 0.1 0.3
0.1 0.2 0.2 0.1 0.4 0.6 0.5 0.3 0.8

0.3 4.1 - 0.2

- .. 1 0.1 0.3
4.1 .

0.1 1 0.3

0.2 0.1 - 0.3 - 0.1

1.6 1.9 1.3 0.4 0.1 0.6 - 0.3 1.0
'.1 -



Subtidal Fixed Quadrat - Yearly Invertebrate Mean Abundance (per quarter wetar squated) - STATION 8DC 3 -4m (continued)

Species Year 1976 1977 1979 1979 1980 1991 1992 1993 1994 1905 1906 1907 1999 1999 1990 1991 1992 1993 1994 1995 1996 1997 1998

A Station/Su-veys 1 3 5 0 6 3 6 3 6 6 A S no no 4 4 4 4 4 2 1 2 2

Counted Regardless of Sixe (continued)

Pagurus app. 3.8 2.0 3.5 4.5 10.7 11.0 10.3 6.0 8.6 8.0 5.0

Paracyathus stearnoii -

Paraxanthias taylori <.-I

Palecypoda unid. <.1

Pelecypoda unid. boring 1.5 20.S 21.7 24.2 21.3 19.3 15.0 27.0 33.0 26.5 29.6 34.0

Phidiana hiltoni - - - - - - C.1 4.1 0.3 ..1

Phragmatopoma californica - 1.7 40.5 32.5 22.1 15.6 4.4 0.9 9.4 2.9 4.3 11.2

Phragmatopoma app. 1.5 20.5 - - - - - - - - - -

Phyllochaetopterua prolifica - 1.6 5.5 6.5 2.6 9.0 9.0 12.1 4.9 7.7 12.9 12.6

Pisaster brevispinu-

Pisaster giganteus

Pisaster/Menricia (juv.) - 0.1 - <.1 0.2 0.2 - - - <.1 -

Pista spp. 1.4 0.4 <.1 0.3 1.0 0.7 0.9 0.9 1.9 0.5 0.7

Pista/Streblosoma app. 1.S - - - - - - - - -

Placiphorella velata s.1 -. 1
Platyholminthes unid.

Pododesmue cepic 0.3 <.1 -. 1 0.3 0.2 0.3 0.2

Polychaeta undd. 0.2 - - - -

Polynoidae - - -

Proetheceraeus bellostriatus

Pseudoceros montereyensis
Pceudomelatoa torosa 0.2 0.9 0.9 0.5 0.6 1.0 0.8 1.2 1.1 1.5 0.9

Pugettia producta - - - - .. 1 0.4 - <.1 0.3 0.3 0.1

Pugettia richil 0.3 <.I 0.7 0.8 1.7 1.5 1.3 1.0 0.4 0.2

Pugettla Opp. <.1 --. - -

Pycnogonida unid. -

Pycnopodia heliantholdea - . 1 <..1 - -<. •

Pyonopodia hellanthoides (juv.) -

Pyura haustor 0.3 0.5 0.7 0.4 0.5 0.5 0.4 0.4 0.1 0.4 0.5

Rostenga pulchra . - - - - - 0.2 - <.1

Sabellida. e 0.3 -.1 0.1 . - - 0.4 0.9 1.1 3.2

Berpula vermicularis 0.7 0.7 1.5 1.5 1.1 1.1 0.9 0.9 0.6 0.9 1.3

Berpulidae unid. 1.0 0.7 5.6 0.5 - 0.3 0.2 - 0.3 0.5 0.4 0.2

Berpulorbis squamigerus - - 0.3 0.4 0.4 0.6 0.0 0.6 0.6 1.0 1.2 1.5

Sipuncula mold. 2.3 0.4 -- - -

Spirobranchus spinosun - - 0.9 0.2 0.4 <.1 0.3 0.2 0.5 0.4 0.4

Strongylocentrotus francisacana - - - -

Stronnlocentrotus purpuratus 0.2 0.3 <.1 - <..1 -

Strongylocentrotus app. 0.3 .. 1 0.1 o,1 0.8 0.4

Styela montereyengis 0.5 -.1 0.2 <.1 - 4.1 <- .1

Otylochus app. - - - - - - -

Tegula brunn-a 1.3 3.5 5.8 4.7 3.5 4.0 3.2 2.3 1.1 1.4 2.1 3.0

Tegula montereyi - 0.4 0.3 0.5 0.2 0.2 0.3 - - <.1 0.4 0.6

Tegula pulligo <.1 0.2 <.1 <.1 <.1 0.2 0.1 <.1 0.2 0.3

Tereballidae unid. 0.2 -

Tethys aurantlia
Tetraclita rubescenJt - .1 . 0.1 -I - --

Thets te pyroides 1.3 2.2 1.2 1.0 1.2 1.0 1.1 1.3 1.5 1.4 1.2

Tonicella lineata 0.3 <.1 0.6 0.3 0.4 0.4 0.3 0.7 0.9 0.5 0.5 0.0

Tricolia pulloide- - <.1 0.3 0.9 . 0.4

Triopha catalinae (prev. T. carpenteri - .1 -

Triopha maculata <.1 0.1 -.1

Tritonia festive <.1 0.1 <.1 0.1 <.1 o.1 <.1

Trivia californiana "

Urticina app.
Willieaia pelteides

tunicate, solitary unid. 0.4 <.I <.1 c.i <.1 0.4 O.S

yellow-gilled porostome

5.2 2.9 4.9 4.9 4.2 S.5 0.9 1.1 0.1
- 0.3

0.1 0.1 . - -

28.5 22.8 17.1 17.6 7.4 16.3 5.9 6.6 3.4

0.2 - - - - - 0.1 0.1

-7.2 3.0 1.3 1.1 2.4 0.6 0.5 9.5 12.0

4.0 2.3 1.5 2.3 2.5 2.3 0.3 2.9 0.8
- - <.I1 0.1

0.1 0.1 0.2 0.2 0.3
0.1 . .1 - -

0.6 1.1 0.9 1.7 2.3 3.0 4.3 3.0 0.S

- 0.1 . <.1 . - - -

- 0.2 0.3 0.1

- <.1 - - - - -

o.1 -

- . .1 .

0.6 0.3 0.6 0.3 0.3 0.3 0.1

<.1 0.2 - - 0.1 --
0.9 0.8 0.4 0.1 0.9 0.5 1.0 0.9 0.8

0.1
0.3 <.I <.1

<.1 - -

0.6 0.7 0.4 0.3 0.3
0.1 . . -

0.3 0.3 0.7 0.3 0.9 1.6 2.3 0.4 0.1

0.5 0.7 0.4 0.1 0.1 0.4 - 0.3 0.6

0.6 .0.4 0.3 0.3 0.4 0.6

0.8 0.8 0.4 0.3 <.1 0.6 - 0.3 0.3

0.4 0.4 C.1 0.2 0.3 0.1 0.5
- <.1 -

0.3 0.2 <.1 0.9 1.0 1.8 0.4 1.6

0.4 0.3 0.6 0.3 0.2 1.0 -

0.2 0.3 .. 1 - 0.1 -

0.8 1.4 2.6 0.2 1.1 0.3 0.9

ol 0.1 . . - - 0.3

4.1 <.1 0.3 o.1 0.1 -

0.1 <.1 0.3

0.9 2.S 1.0 0.4 0.0 0.6 0.3 0.1 0.3

0.6 0.2 0.1 0.1 <.1 0.3 -

0.1 0 0.9 - 0.2

0.1 ..1

.. 1

<.1 0.2 0.1 0.1 0.1

-. 1



Ouftidal Pixed Quadrat - Yearly Invertebrate Mean Abundance (per quarter meter squared) - STATION SDC 3 -4m (continued)

species Year 1976 1977 1978 1979 1980 1999 1982 1903 1964 1985 1986 1907 1909 1989 1990 1991 1992 1999 1994 1995 1996 1997 1998

1 atation/gurveoy 1 3 5 6 6 3 6 3 6 6 4 S na ne 4 4 " 4 4 4 a 1 2 2

Coverage based on # ot 1 Squares

Ablet./SertlUlarella/SertUlaria Opp. (A.S 0.2 <1. -. 1
Barentsia app. -

Bryosoa, unid. (encrusting) 0.8 0.6 0.3 0.7 0.5 1.2 0.9 1.0 1.0 0.8 1.3 1.2
Bryozoa, unid. (erect) K.1 - - - - - 4.

Bryozoa, unid. (folioaa) 0.1 -,. ý.1 <.1 0.9 ý.I

Chthamalu e -ie s -

clios app. -. 1
Didemnum/Trididemnum app. 2.3 - 0.5 1.3 1.4 0.7 0.3 0.4 0.6 0.4 0.9 0.6
Dodocaceria feewkesi - 0.5 0.4 0.1 0.9 0.9 0.9 0.5 0.4 0.7 0.6 0.5

Eurystomella bilabiata - - - - - 0.2

Hydroida 1.3 0.5 K.1 s.1 -. 1 .. 1 s.1 4.1

Iymenamphias tra oyaw~ocrypta -

Leucosoleolia Opp. - - <.
Porifera unid. (encruating) 0.2 0.2 0.7 0.8 0.e 1.9 1.5 1.7 1.4 2.3 0.8

Salmacina tribranohiata - - - - - - - . -

spirorbio app. .. 1 0.2 s.1 1.0 0.6 0.6 0.6 0.6 0.4
Tricellaria app. 0.3 -.
epiphytic bryozoan (sq.) .

tunicate, colonial unid. a (white) 2.8 -

tunicates, colonial/mocial unid. 2.9 3.4 2.5 2.1 2.3 2.4 2.3 2.5 2.3 2.6 3.1 2.2

- - . - - 0.1

1.3 0.9 0.4 0.6 0.6 0.3 0.5 0.6 0.4
- '. 1 - ..I - - c.1 - -

1.5

0.3 0.3 0.2 0.1 0.3 C.1 0.5

S - 0.3
e.1 5.1 -

0.1 9.9 0.3 0.1 .. 1

1.5 2.0 0.8 0.3 0.3 0.1 1.1
- - <.1 0.1 s.1 - 0.5
0.8 0.6 0.3 ..1 0.1 i1 -.1 -.1 s.1

0.2

2.0 1.6 1.4 0.4 0.6 0.6 1.0 1.1 0.1



Subtidal Fixed Quadrat - Yearly Invertebrate Mean Abundance (per quarter meter quared) - STATION SC 1 -3m

species Year 1976 1977 1970 1979 1980 1991 1992 1993 1994 1905 1966 1987 1996 1999 1990 1991 1092 1993 1994 1995 1996 1997 1999
U Station/Surveys 1 2 3 4- 3 3 3 3 3 5 2 3 3 4 4 3 4 3 4 2 2 1 2

Counted Regardless of Size

Aasse mitra
Acmaeid unid. a
Aeolidia papillosa
Aldisa sanguinea
Alia carinata
Aial app.
Alpheus app.
Aiphisea app.
Amphiaea versitolor
Aninodoria nobillo
Anthopl1ura artemisia
Anthopleura elegantisslma
Ant-hozoa unid.
Archidoria montereyeneis
Asterina miniata
Asterina miniata (juv.)
Salanophyllia slogans
Dalanus app.
Salanue/Tetracllta app.
Barnacles (Iuv.)
Bittlum eschrichti±
Blttlum app.
Boltenia vtllosa
Brachyura unid. b (Juv.)
Cadlina flavomaculata
Calliostoma canaliculatum
Calliostoma ligaturn
Callloetca spp.
cancer antennarius
Cancer antennarius (juv.)
Cancer productus (Juv.)
Cancer app.
Chelyosoma producturm
Cirratulidae/Tereballidae unid.
Clavelina huntsmani
Clnularia app.
aCnidocarpa fIinmarkiensie
Crangon styliros trie
Crepidula adunca
Crapidula app.
Cryptochiton stelleri
Cryptol ithodes a itchensis
Cucumaria app.
Dendrodoris app.
Dendroposa lituel la
Dendropoma app.
Diodora ampers
Diopatra ornata
Doridacea unid.
Doriopsilla albopunctata
pisaotis prolif era

Sudietylia polymorpha
Bupontacta quinquesemita
Flasurella volcano
Pusinus luteopictus
Gammaridea unid.
Gastropode, neoplc unid. a
Halcampa decemtentacula
Haliotia ruteaeons

1.0 0.6 0.6 0.9 0.4 0.6 0.6 2.9 2.2 0.3 0.7 0.2 0.4 0.1 0.2 0.2 0.9 0.9 1.0 2.0 1.1

- - - - - . - - - . --- 0.1 - - - - - . - -
00.2

- -- - - - - - 0.2 - - - - - - - - - - . -- 3.9 9.6 2.7 2.3 3.0 1.4 0.7 2.3 2.7 0.6 1.4 0.0 0.9 1.4 0.2 1.6 1.4 1.1 0.3 - 1.3
5.0 2.0 - 0.6 0.6 0.2 0.3 1.0 0.6 0.3 0.2 0.3 1.1 0.2 - - 0.6 0.5 0.1 - -

- <.l - - - - - - - - - - - - - . -

0.1 0.6 0.8 C.1 .1 0.7 0.5 0.5 0.8 0.4 0.6 0.2 0.6 0.4 0.4 1.4 0.5 0.6 0.5 0.9 0.5 0.1
0.3

- 0.1 -<,c 1 - --- - - - - - - - - - - - - -

0.1 - c.1 - 0.2 <.1 0.1 0.2 c.1 0.2 0.3 .. 1 - - 0.1 - - 0.1

0.3 0.4 0.4 0.7 0.9 0.3 0.3 0.6 0.5 0.6 0.0 0.5 0.4 0.3 0.4 0.3 0.4 0.3 0;3 0.4 0.4 0.6

0.3 .1 - - . C.1 <.1 - 4.1 0.2 -

0.5 0.6 0.5 1.1 1.3 0.6 1.3 1.3 0.2 <.1 0.4 0.3 0.3 0.1 <.1 0.3 0.3 0.4 0.4 0.6 0.5 0.1
- . - - - - - - - - - - - - - 0.2 - - - 0.5 -

0.6 1.6 0.5 0.6 1.5 0.0 0,9 0.6 0.7 1.1 0.2 4.1 0.9 0.6 0.6 1.0 0.6 0.4 1.4 0.5 0.3 0.6
6.3 - - 1.4 I - - - d.1 - 0.3 - - - - - - - - -

- 0.9 0.9 0.3 6.3 1.6 4.3 2.0 4.1 0.2 0.4 1.9 0.3 11.7 6.6 - 5.3 4.9 5.5 0.6
- - - - - - - - - - - 7.9 3.1 - 7.5

-. 1 - 0.2 0.1 0.4 - - <.1 c.1 - - 0.2 -

0.5 - 0.1 - I - 0.3 0.2 C.1
- <.1 0.3 --

- .1 - .1 - .1 - - - - - - - - - -

0.2
<.I 0.3 -. 1 c.1 0.1 0.3 0.2 0.3 0.5 0.2 4.1 c.1 0.4 0.1 0.3 0.1

- - - .- - . - - . 0.1 - - - - - - - -

-. 1 - .1 0.1 0.1 <.1 <.1 0.1 0.1 0.3
- .1 < .1 - <.1 -

0.3 - .1 -. 1 0.3 -
-. I . - .1 0.1 - 0.1

- 0.6 2.6 2.2 0.6 0.4 1.3

- .1 2.2 - 0.6 - - - - -
-. 1 -' 0.2 -

0.2 0.3 1.0 0.7 0.6 1.6 0.4 0.4 0.4 0.3 0.4 0.6 0.0 0.5

2 - <1 0.5 4.1 0.3 0.2 0.3 0.3 0.4 0.4 0.2 - 0.2 C.1 - <.1 0.4 0.5 0.6
0.3 - <.1 4.1 0.5 C.1 0.1 <.1 - - 0.3 0.4 0.4

- 49.2 81.1 101.7 66.2 92.7 52.6 89.0 66.5 30.1 61.6 56.3 77.3 49.3 92.0 41.6 14.6 19.5 16.6 2.0 2.5 4.6
50.9 3.1 - - - - -

4.1 . c<.1 0.2 0.2 -. 1 <.1
- - - - . . - - . . .-- 0.1 - - - - - - - .

- - - .1 0.2 - - 0.2 - 0.3 0.5 0.4 0.3 0.1 - 0.2 0.1 - 0.3 -
1.0 1.3 1.4 0.3 0.3 0.4 0.3 c.1 0.2 0.7 1.1 0.9 0.6 0.6 0.4 0.6 0.7 0.2 '.1 0.4 0.3 - 0.4

- -< .1 < .1 - - . - - - - . --

.0.1 0.2 - -

0.4 -. 1 4.1 0.1 -. - 0.2 --

0.3 -
0.3

0.8 0.4 0.3 0.3 c.1 0.2 0.2 0.5 - 2.0 0.9 0.6 0.9 1.0 0.0 0.2 c.1 0.1 0.1
- .1 - .l1



Subtidal Fixed Quadrat - Yearly Invertebrate Mean Abundance (per quarter meter squared) - STATION SC 1 -3m (continued)

speolees Year 1976 1977 1979 1979 1990 1961 1902 1963 1904 1905 1986 1967 1968 1989 1990 1991 1992 1993 1994 1995 1996 1997 1:969
# Station/Surveye 1 2 3 4 3 3 3 3 3 5 2 3 3 4 4 3 4 3 4 2 2 1 2

counted Regardless of Size (continued)

Haliotie app. (Quv.)
Henricia leviuscula
Hermissenda orasaicornia
Honalopoma app.
Hopktnsia roeacea
Tachnooihtonidae
Lacuna app.
Laila cockerelli
Lobboun lagunae
Lepidozona app.
Leptasterias baeaotie
Leptasterias app.
Loucandra heatbi

Leucilla nuttingi
Liasothuria nutriens
Llthopoma gibberosum
Lithopolta gibberosum (juv.)
Lophopanopeus app.
Lottie inatabilia
Lottia ochracea
Lottia strigatella
Loxorhynchus Crispatus
Maj idae
Nanania app.
Nlcrura verrilli
Htmulue eollatue
Mitre idea
Modiolus app.
Nopalia lignosa
Mopealia muacosa
Hopalia app.
Mytilidae
Nyxicola infundibulum
Nereididae unid.
Nitidiscala app.
Nitdidacala/Opalla app.
Ocenebra foveolata
Ocenebra intorfoesa
Ocenebra lurida
Ocenebra app.
Opalia app.
Ophloplocue esmarki
Ophlothrix spiculata
Pagurue app.
Pelecypoda unid.
Pelecypoda unld. boring
Phaecoloeoma agassizli
Phidiena hiltoni
Phragmatopoma californica
Phyllochaetopterue prolif ice
Piacater giganteua
Piseater/Henricla (Juv.)
Plat& app.
Placiphorella relate
Pododeamua cepio
Polynoidee
Porcellanidae unid.
Pasudowelatoma toroesa
Pugettia products

- - 0.1 -. 1 - - - -
0.5 0.5 <.1 .1 - 0.2 0.1 0.4 - 0.1 0.3 0.1

<.1 - 0.1 0.1 t.1 - 0.4 - 0.1 ý.1 0.1 0 -
0.5 0.2 1.1 0.5 2.6 2.7 5.4 5.9 4.2 4.1 3.9 5.2 5.9 5.8 6.0 4.1

- <- .1 - - - - - - - I - - - 0.1

0.2 <.1 <.1 0.2 0.2 0.2 0.5 - 0.3 t.1 0.1 - < 4.1 - 0.4 -
- 0.1 0.2 .. 1 - 0.4 0.1 0.3 0.3. 0.2 .. l <.1 0.2 0.5 - 0.3

-0.1

- - 0.2
<.10.1 0.1

3.1 4.0 2.1 3.8 4.4 2.7 1.5 1.1 0.5 0.5 1.6 0.8 0.5 0.1 0.5 1.2 0.5 0.9 0.6 1.1 2.3 0.5
- - - - - - 0.5 0.4 - 0.3 - ..1 <.1 - .1 - 0.3

0.1 0.6 - -

-. 1 0.1 0.1 <.1 -. 1 0.1 - 0.3 0.2 - 0.3 0.1

0.3 0.1 4.1 0.3 0.3 0.2 0..1 0.2 0.4 0.4 0.1 C.1 - - 0.3 0.5 -
- - -- 0.2 0.2 0.2 - - 0.2 - - 0.1 - 0.5

0.6 0.7 1.9 0.4 0.6 0.8 C.1 0.4 0.3 0.3 0.3 <.1 0.2 0.2 0.1 0.2 0.4 0.4 0.3 - 0.4
- - - - - - - - 0.3 0.1 0.7 - 0.5 0.6 0.3 0.5 0.4 0.2 - -

0.5 0.3 0.3 0.4 0.3 0.4 4.1 0.4 1.4 0.6 0.6 0.3 0.6 0.5 0.3 c.1 0.2 1.1 0.6 0.6 1.8 1.4

0. - - - 0. - - - - - - - - 0.C.1- .

4.6 1.3 1.4 0.9 0.6 0.2
- . - . .1 .,- .

4.1

0.1 1.0 0.2 <.1 - 0.3 0.2 0.3 - 01 0.3 -
- - .1 6.2 - .1 <.1 C.1 - - 0.2 <.1 0.1 - 0.1

0.2 0.1 <.1 - 0.2 4.1 C.1 0.3

<.1 0.2 <.1 e.1 <. 0.1 0.1 0.1

0.3 -. 1 0.1 - 0.2 - 0.2 0.1

* - - . .1 - .1 0.1 - --- -

- .1 - . - 0.1 - -

- .1 - --- 0 1 . - . . - - -

- . - - . - . - - - - . .1 - - . . -

0.2

0.3 -. 1 0.3 -. 1 0.2 0.1
- 0.1 0.1 0.1 0.3 0.1 - .1 0.1 0.3 0.1 0.3 - 0.1 o.1 .- 1 0.3 0.3 0.3

0.3 0.4 0.3 0.1 0.3 - .. 1 0.3 0.1 0.1 - 0.4 0.1 0.3 0.3 3. 1 0.4 - - -

- - - -< .1 - - - - . . - - - - -

0.3 - 0.2 0.1 0.2 0.1 0.4 - t.1 <.1 0.1 <.1 0.1 0.1 - -
1.5 1.5 7.9 12.6 14.6 23.0 17.6 6.6 11.8 9.9 7.9 7.9 4.6 3.7 5.5 7.1 7.6 6.9 7.6 2.9 4.8 8.5 4.4

0.3 0.3 0.3 0.3 0.3 2.1 1.7 1.1 2.3 0.3 0.3 0.9 0.6 1.1 2.4 1.4' 0.3 0.6 0.5 1.3 0.1
- .1 0.1 - .

- - 0.2 . -- 0.2 - - 0.2 o.1 - - - - 0.1 0.8
2.5 34.3 6.6 6.9 10.7 7.5 2.1 9.6 56.7 40.0 21.6 76.9 117.1 09.0 33.2 44.9 9.3 6.0 6.9 7.4 13.8 10.8

0.3 0.6 1.3 1. 3.3 1.3 0.9 1.9 1.0 1.1 1.3 - 1.0 0.7 1.3 1.0 1.4 0.5 0.9
- .1 -< .1- - - -

0.5 2.3 4.3 2.0 4.1 3.2 0.7 <.1 0.1 0.9 0.3 - 0.3 0.5 0.7 0.9 0.4 1.0 0.4 0.5 0.5 0.3
0.1 0.1 0.3 <.1 0.6 1.2 0.1 0.9 1.3 0.5 0.3 - - - - 0.3 o.1 0.3 0.3 0.5

I- .1 .. 1 0.1 0.1 0.1 <.1 0.1 0.1 0.1
- .1 - .1 - .1 . -.

0 3 - 0.2

0.5 0.2 0.1 <.1 0.3 0.8 0.4 0.4 0.7 0.4 1.0 0.7 0.9 0.9 0.8 0.8 0.3 0.9 0.6 0.1 0.5
- - 4.1 - 0.3 0.5 - 1 0.5 0.2 0.1 0.1 .1 0.1 0.4 <.1 0.1 .. 1 0.1 0.1 0.1 - 0.3



Subtidat Fixed Quadrat - Yearly Invertebrate Mean Abundance (per quarter meter squared) - STATION BC 1 -3m (continued)

pecieas Year 1976 1977 1978 1979 1960 1981 1902 1993 1994 1905 1986 1997 1966 1969 1990 1991 1992 1993 1994 1995 1996 1997 1999
0 Btation/survevs 1 2 3 4 3 3 3 3 3 5 2 3 3 4 4 3 4 3 4 2 2 1 2

Counted Regardless of Size (continued)

Pugettia richil
Pugettia app.
Pycnogonida unid.
Pycnopodia helianthoides
Pyura haustor
Rostanga pulchra
Babollidae
Berpula vermicularis
Serpulidae unid.
Berpulorbis equamigerus
Spirobranchus spinosue
strongylocentrotus franciscanus
Strongylocentrotus purpuratue
Strongylocentrotup app.
styela montereyeneis
Tectura feneetrata
Tectura paleacea
Tectura persona
Tegula brunnea
Tegula montereyi
Tegula pulligo
Terebellidae unid.
Tetraclita rubescene
Themiate pyroides
TonLcella lineata
Tricolia pulloidea
Triopha maculata
Trbulanus sexljneatus
Urticina coriacea
Xanthidaa unid.
tunicate, solitary unid.

-. 1 9.0 1.9 3.4 3.0 0.4 0.7 1.8 0.5 0.9 0.9 0.8 1.3 1.4 0.9 0.6 1.1 0.1 0.4 0.6 0.1

1.0 0.6 - - - - - - - - - - - - - - -

- -- - . - - - .C .1 - 4.1 - - - -

0.1 0.2 .. 1 0.2 <.I 0.4 C.1 0.2 0.1 -. 1 c.1 <.1 - .1 0.1

-- .1 ,1 0.3 0.3 C.1 .1 0.4 - - .1 - 0.4 0.3 0.1

0.3 -- - - - - - - <.1 0.1 -
- - 0.5 - <.1 0.3 0.1 0.1 - -1

0.1 - 0.2 C.1 -. 1 0.5 C.1 <.1 0.3 <.1 0.1 0.3 0.4 -
5.0 1.4 0.6 0.4 0.3 c.1 0.2 0.5 0.3 0.1 0.2 <.1 c.1 0.1 - 0.8 1.2 2.1 0.4 -

1.0 0.9 1.3 1.9 2.0 0.6 0.3 0.4 1.3 3.1 2.9 1.3 1.S 1.9 1.6 1.4 0.7 0.6 0.9 0.6 - -

- - - - - 0.3 - - .. 1 0.3 0.4 0.4 0.2 - - - .1 0.3 0.4 0.6 0.5

... . < - - - - .1 - < .1 - -

<.1 <.1 0.1 - .. 1 0.1 v.1 0.1 -

0.2 0.3 0.1 - - ,1 0.1 0.1
- -.0.6

0.3 - - - - --- - - . - - - -

2.5 4.1 5.1 4.1 5.2 2.5 2.8 2.6 9.1 7.4 6.5 4.4 3.3 4.1 4.3 1.8 6.0 9.7 6.0 4.9 6.5 4.6 6.1

- - - 1 0.2 1 - - - - 0.1 .1 - - - - 0.1
<.. - 0.1

5.4 2o7 2.0 9.6 2.3 7.3 1.9 1.7 3.3 1.7 2.3 7.2 9.1 9.4 - - 0.8
0.2 0.1 <.1 0.5 0.3 0.3 0.1 - .1 0.2 0.1 <.1 0.4 0.3 - 0.2 0.1 0.1 -

0.5 - .1 1.0 0.6 0.2 0.6 1.0 1.1 0.9 1.4 0.5 0.3 0.4 0.3 0.4 0.5 0.1 0.9 0.6 1.3 0.3 0.5
0.8 0.4 0.3 - 0.5 2.6 0.4 0.1 0.5 0.3 0.3 0.6 0.4 0.1 0.2 - 0.3 - - -

0.2 0.2 .. 1 0.1 c.1 <.1 <.1 - - .1

<.1 0.2 0.3 0.3 0.3 0.1

1.3 0 0 < 0 0 . 0 0 . 0 0 0.3
- - 0.2 0.4 0.3 - € .1 0.4 - 0.3 0.6 0.9 9.4 0.6 0.9 - 0.4 0.3

coverage Based on 0 of 1" Squares

Abiet./Sertularella/Sertularia app.(A.S 0.3 - <.i

Aglaophenia app. 0.3

Archidistoma app. 1.3

Bryozoa, unid. (encrusting) 4.3 0.5 1.0 1.4 1.9 1.1 1.5 0.9 1.7 1.4 1.4 1.9 4.3 2.9 2.1 1.0 1.3 1.6 2.1 1.6 0.6 0.5 0.6
Bryozoa, unid. (erect) 0.1 - -.1 o.-
Rryoxoa, unid. (foliose) <..1 .1 <.1 0.1 <.1
Cauloramphus spiniferum <.-

Cliona opp. .1 - 0.4

Didemnum/Trididemnum app. 1.5 <.1 0.7 <.1 <.1 - <.1 0.4 0.4 0.6 0.6 1.0 1.1 0.0 0.7 0.1 0.1
Dodecaceria fawk esi -. 1 0.2 0.1 - - - - - - - -

Surystomella bilablata 0.1 - 0.1 - o.i - 4.1 '.1 - 0.1
Hydroida 0.2 - - - 4.1 - - 0.1 -

Hymenamphiastra cyanocrypta <.1 <.I C.1 0.3

Leucosolenta eleanor -. 1
Leucosolenia app. <.1 -,1

Obelia app. <.1

Porifera unid. (enervating) - 1.1 1.4 1.4 2.4 1.9 4.6 0.5 0.9 2.5 0.0 0.9 1.3 1.4 1.3 1.8 0.9 1.4 2.0 1.3 0.9 1.0 0.6
Porifera unid. c (orange) 3.0 - - - - - - - - - - - - - - - - - - -

Ritterella pulohra - C.1 -.
salmacina tribranchiata .1- - - 0.3 - - 0.3 0.4 1.0 0.6 0.9 1.0 0.6 1.1 0.3 <.1 0.1
spirorbie app. 2.0 0.1 <.1 0.6 ..1 0.9 0.5 0.5 1.2 1.0 0.4 0.3 -. 1 0.3 0.1 0.3 -.1 <.1 <.1 <.1 0.1 <.1 <.1
tunloate, colonial unid. a (white) 1.6 -

tunicate, colonial unid. c (orange) 0.5 -
tunicates, colonial/social unid. 1.0 1.3 0.6 1.3 1.3 1.6 2.7 0.2 0.3 2.0 1.6 1.1 1.2 2.1 1.0 1.1 1.3 0.9 0.9 0.4 0.5 0.3 0.4



APPENDIX D6 - Subtidal Fishes

50 m Transects



Subtidal Fish Observations - Yearly Mean Abundance (per 50 m transect) - Control Stations -Denthic

species Year 1976 1977 1970 1979 1980 1981 1982 1993 1984 1985 1996 1987 1988 1909 1990 1991 1992 1993 1994 1995 1996 1997 1998
# station/Replicates 4 6 0 9 0 3 7 4 3 5 4 4 5 8 0 6 6 4 7 5 3 3 4

Atherinidae unid. - - - - - - 16.7 - 69.7 33.3 - - - - - - -
Aulorhynchus flavidus 0.4 - 7.1 9.4 3.7 27.5 97.4 - - 19.6 0.7 0.2 19.6 - -.1 - 0.1 19.4 12.6 37.4
Brachyiyttius frenatus 0.3 0.2 0.1 0.5 - - 0.2 0.2 0.3 - 0.2 - 0.3 1.1 0.3 0.3 - 0.1 0.1 -
Damalichthys vaces (ulhacoohilus) 0.4 0.4 0.4 0.7 0.1 0.1 0.2 0.2 0.1 0.5 5.3 0.3 0.4 1.5 1.5 0.3 2.2 0.2 0.8 0.3 0.6
Embictoca jacksoni 0.1 - <. 0.2 0.2 - - - 0.1 <.1 - 0.2 <.1 0.4 - - - - - - -
Embiotoca lateralts 0.8 2.6 0.9 1.7 0.6 0.3 0.4 0.3 0.5 0.6 0.1 0.2 0.1 0.1 0.5 0.2 0.3 0.2 0.3 0.3
Engraulis morde- - - - 6.3 - - - - - - 10.0 - - - - -
Gibbonsia app. 0.3 0.1 0.1 0.3
Heterosticohus rostratus - 0.3 - -
Rexagrazinoe decagramnu. o.1 o.-
Hypsurus caryi 0.2
Lethops connactens <.1 0.1

Ophiodon elongatue <- 0.
Oxyjulis californica 156.4 3.7 9.3 20.2 9.6 0.8 13.7 19.0 59.0 51.5 31.8 96.0 28.4 18.0 71.5 21.3 22.8 98.3 48.4 12.9 12.1 14.1 12.4
Oxylebtus pictus - - <.1 - - - . - - - . - - - - - - - - -
Paralabrax clathratus <.- -
Phanerodon furcatus -.- 1
Rhacochilus toxote <.1 - 0.5
Oebastes atrovirens <.I 0.3 <.1 - 0.1 <.I - 0.2 0.3 0.3 - -
Sebastes atrovirens (yoy) - 0.3 - 1.3 - 0.0 0.9 6.1 - - 0.0 0.3
Sebastes chrysomelas/. carnatus 0.8 29.4 - 26.4 17.1 9.8 0.5 0.4 7.0 0.8 0.4 20.2 64.4 31.5 10.9
Sebastes melanops <.1 - . 0.1 - - - <. - - - 0.4 - - - 0.1
Sebastes melanops (juv.) - - - - - - - - 0.7 - 0.3 0.3 0.2 - -
Sebastes mystinus 2.8 8.3 4.4 9.4 2.2 5.5 6.4 5.9 2.1 3.3 3.0 6.8 2.3 5.7 1.8 2.0 5.5 1.5 0.4 0.3 0.9 1.5 1.9
Sebastes mystinus (juv.) 17.3 35.3 14.9 20.1 4.8 1.8 <.I - - 4.1 1.8 3.2 1.7 - 9.3 12.4 12.0 - - .1 - - -
Sebastes paucispints (juv.) - 4.1 0.4 37.9 - 62.8 0.3 0.2 <.I - 0.1 0.6 - 0.1 0.1

Sebastes rastrelliger - .1 - - - - - - - - - - - -
Bebastes serranoides - 1.0 -.1 11.4 0.3 0.3 0.2 0.1 0.9 0.3 0.7 0.9 0.2 0.1 0.2 0.4 0.2 0.1 <.1 0.4 0.1
Sebastes serranoides/f. flavidus (juv.) 2.3 37.7 <.1 41.8 1.3 . 0.2 - 3.9 10.8 7.0 6.3 0.6 0.2 6.0 4.8 - 1.8 c.1 0.1 -

Sebastes app. - - 0.3 - - 0.6 0.6 - 2.3 7.3 0.6 1.7 0.9 0.1 - -

Trachurus symnetricus 0.5
larval/post-larval fish, unid. - 25.0 25.0



Subtidal Fish Observations - Yearly Mean Abundance (per 50 m transect) - North Diablo Cove -Benthic

species year 1976 1977 1979 1979 1980 1981 1982 1983 1984 1985 1986 1997 19896 1999 1990 1991 1992 1993 1994 1995 1996 1997 1998
4statlon/Repllcates 4 6 a 9 8 3 7 4 4 6 6 6 5 a 9 6 8 5 7 5 3 3 4

Atherinidae unid.
Aulorhynohus flavidus
Braohyistius frenatus
Chromis punotipinnie
Cymatogaster aggregata
Damalichthys vacca (oRhacochilus)
Embiotoca 1acksoni
Rmbiotoca lateralis
Embiotocidae
Gibbonsia app.
Girolla nigricane
Heterostic•us rostratus
Hexagrammos decagrammeu
Hyperprosopon anale
Iypsurus oaryi
Nedialuna californienais
Hyllobatis californica
ozWjulIs californica
Paralabrax clathratus
Phanerodon stripes
Phanerodon furcatus
Phanerodon app.
Rhacochilus toxotes
Sclaenidae unid.
Sebastes atrovirens
Sebastes atrovirens (Cyy)
Sebastes chrysomelao/8. carnatus
sebastes melanops (juv.)
Bebastes eystinus
8ebaotes mrystinus (juv.)
ebasetes paucispinie (Juv.)

Sebaestes rastrelliger
Sebaetes serranoides
Sebastes serranoides/s. flavidus (juv.)
Aebastos spp.
gemicoaoyphu. pulcher
Trachurus symetricue
Triakie semifasciata
larval/post-larval fish, unid.

- 0.5 - - 15.0 21.9 18.8 6.3 15.6 25.0 - 35.9 23.3 236.3 342.9 28.4
13.8 2.3 1.2 9.7 0.3 0.5 <.1 0.7 - 0.1 - - - 0.1 - .. 1 4.9 2.5 20.3 7,8

0.3 0.9 0.9 0.6 - 0.1 -1 - - 1.8 0.1 -1 4.1 0.1 .. 1 1.2 0.5 6.9 7.9 20.6 9.6 0.3
4.4 - - - 1- 5.1 0.1 2.4 - 0.4 0.8 0.5 0.2 0.1 0.1 - -

- - - - 0.3 - - - 0.1 43.8 <.1 39.8 - - - - -
0.4 0.7 0.3 0.4 0.1 0.4 0.4 0.2 0.6 1.8 5.5 0.8 0.4 2.8 6.8 2.3 3.1 0.5 22.3 22.3 5.0 1.8 1.5

- - .1 - <.1 - <.1 o.1 - - 0.1 0.1 0.9 0.3 0.8 0.2 0.6 - - - 0.3
0.9 2.2 1.3 0.6 0.4 0.5 0.7 0.2 1.8 1.2 <.1 <.l .0.2 0.4 0.7 0.3 0.1 0.1 -

0.9- - - - - - - - -
- 0.2 - <.1 - 0.3 - - 0.1 - - 0.1
- -1 0.1 - 1.6 0.8 1.3 - 0.9 2.3 - - 0.3
--- - - -0.3 -

1.7 c.I
0.1 .. 1 0.7 - 4.1 1.0 - ,

- 0.1 0.8 0.2 0.6 2.1 0.4 - 1.3 0.1
- 0.1 0.3 - 1.1 0.9 0.5 0.3 0.9 -. 1 1.1 0.9

24.8 16.5 9.4 30.2 44.1 0.4 4.4 11.5 102.9 47.8 54.9 57.4 43.8 40.5 70.0 44.2 26.1 70.6 79.4 50.0 68.6 67.5 60.6
- - - - - 12.6 - - - - - - - - 0.1 ý.1 0.4 0.9 0.3 - 1.4

. .1 - 0.1
*- - 0.1 0.3 2.1

0.3 0.1 2.5 - - -
S - . - 0.9 0.3 -. 1 0.1 1.2 1.4

-- 0.9

0.1 0.2 -. 1 0.1 0.4 0.4 1.3 6.6 0.1
- - 0.9 1.9 18.5 .. 1 0.6 41.0 0.4

2.1 35.9 10.5 8.7 3.0 17.8 0.9 -. 1 0.6 - .1 1.7 - 0.7 8.0 113.9 161.3 1.9
-- - . - . . . - 1.3 - - . 0.6 - .1i

5.6 7.6 2.7 1.7 1.9 2.6 4.1 3.9 9.9 3.3 1.3 1.4 - 0.1 0.4 2.0 0.9 1.2 0.9 0.4 1.5 0.6
23.5 30.6 7.4 9.5 14.9 1.6 0.3 . 2.3 1.5 4.4 -. 1 0.3 0.7 0.4 13.2 1.9 - - . -
0.1 5.6 - 24.4 - - - 1.5 0.7 0.1 1.1 - - - 1.1 - 0.6 0.9 -

- - * - 0.12 - - - -- - - - - .0

0.1 0.4 0.6 7.5 0.3 0.2 0.3 -. 1 0.4 0.6 - 1.1 0.4 0.4 0.2 0.3 0.3 <.1 2.3 0.4 0.5
12.6 33.1 24.4 0.9 2.0 8 6.5 14.7 9.6 77.7 7.6 1.9 6.9 16.0 .. 1 6.4 0.7 0.4 0.6 0.9 0.4
0.6 0.3 .. 1 1.3 .. 1 0.1 - 0.8 - 0.9 - - 0.2 <.1 -. 1 - - - - - -

- - 0.1 0.5 0.6 0.4 2.4 0.4 0.2 - 0.1 - 0.4 0.1

0.1 ,-1 -.1 .1 0.1 0.6 0.1

-- 105.3 3.1 - 13.1



Subtidal Fish Observations - Yearly Mean Abundance (per 50 m transect) - Bouth Diablo Cove -Denthic

apecies Year 1976 1977 1978 1979 1940 1901 1962 1993 1994 1905 1996 1907 1990 1989 1990 1991 1992 1993 1994 1995 1996 1997 1999

# Station/Replicatee 4 6 8 9 7 3 9 4 6 6 5 5 5 9 9 6 a 5 7 5 3 3 4

Atherinidae unid. - - - - - - 2.0 18.8 34.4 - - - - - - 3.1 - 4.4 7.9 169.3 120.6 25.8
Aulorhynchue flavidue 0.4 0.3 4.9 1.6 25.4 1.0 e.1 - - 0.6 4.4 0.7 0.2 1.4 a.1 . .1 a.1 <.I 0.4 0.0 14.4 0.3 -

Brachyistius frenatue 1.3 0.3 0.4 0.9 - - 0.1 c.l C.1 0.9 1.6 0.0 9.6 4.1 0.3

Chromni punctipinnie - - - - 4.1 - - - - - - -

Cymatogaster aggregata - 0.7 5.6 - 176.2 15.9 - - - - - - - -

Damalichthys vacca (-9hacochilue) 0.1 e.1 0.5 0.6 0.6 0.1 0.6 0.2 0.4 0.1 0.6 - - cl 3.6 0.3 0.6 0.7 1.0 0.8 0.5 6.4 1.0

Enbiotoca jackaoni 0.1 - 0.2 a.1 - - <.I - 0.2 .. l -- - .1 0.4 - - - 0.8
Embiotoca lateralie 0.5 0.7 1.3 0.1 0.4 0.3 - 0.2 -

Embiotocidae 0 •-1 0.1
Bngraulis siordax -. 1 12.5 -. 1 - 429.2
Gibbonsia app. - -" .1 0.1 0.1
Girella nigricane - 0.3 - -

Heterostichue rostratua 0.3 .1 -

Hemagranmoe decagramus - 0.1 - -

Hypsurus caryi 0.1 -
Medialuna californienaie - 0.3

Myliobatis californica - - - - 0.1 - - - 1 .1 0.8 0.5 0.9 4.1 - 0.2 - 0.3
Oxyjulie californica 14.9 16.9 55.4 90.1 33.1 13.3 13.4 19.0 25.0 11.0 35.3 10.9 06.2 39.8 33.5 46.9 46.3 63.2 93.4 19.4 52.5 3S.0 91.6
Paralabrax clathratus - - . - - 0.9 - - - - - - - . - - - 0.5 0.9

Phanerodon furcatum 1.4 0.4
Phanerodon app. - 0.3 0.3

Rhacochilua toxoten 0.3 e.1 0.4 .

Sebaste s atrovirenea - - . -. - - - - - - -.1 0.3 1.1 -
Rebastes atrovirens (yoy) - - - 0.1 - - - - 0.9 0•S 30.3 1.7 2.5 6.5 0.4
Sebatees chrysomelae/8. carnatus - 0.3 11.7 0.3 - 55.6 13.0 3.9 1.2 2.1 0.1 .. 1 0.1 - 0.3 8.1 24.2 25.3 2.4

Bebastee mystinus - 4.3 - 0.2 0.3 - . - - . - - -- -

Sebastee Wyatinue (juv.) - 6.0 0.1 4.9 0.2 - - 0.4 -

Sebaotes paucispinie (juv.I - 5.9 - 34.0 - 0.3 0.2 0.3 0.5 0.4 c.1
Sebastee rastrolliger - - 0.1 - 0.1 - --- -

Bebastes serranoldes - <.I 0.1 0.3 - '.1 0.2 0.1 - c.. 0.1 i

Sebaatee oerranoides/S. flavidus (juv.) 0.9 24.1 - 09.5 .. 1 0.4 0.1 - 9.1 7.5 0.9 -.1 11.8 2.9 0.4 12.0 C.1 0.5

ebobteo Opp. 0.3 - 0.7 9.3 1.6 - - 2.9 - - 0.1 0.3 - .

Trachurus eyayetrlcus .... 1.3
Triakie seolfasoiata -. -

larval/post-larval flih, unid. 58.1 14.3 - 3.0



Subtidal Fish Observations - Yearly Mean Abundance (per 50 m transect) - Control Stations -Nidwater

Species Year 1976 1977 1978 1979 1980 1981 1902 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1996

4 tation/Replicates 4 6 8 9 a 3 7 4 3 S 4 4 5 a 8 6 6 4 7 5 3 3 4

Atherinidae unld. - - - - - 16.7 - 68.7 33.3 - - -

Aulorhynohus flavidus 0.4 - 7.1 9.4 3.7 27.5 97.4 - - 18.6 0.7 0.2 19.6 - .. 1 0.1 19.4 12.6 37.4
Brachyietlue frenstus 0.3 0.2 0.1 0.5 - - 0.2 0.2 0.3 - 0.2 - 0.3 1.1 0.3 0.3 - 4.1 <.1 -

Damalichthys vacca (mRhacochilue) 0.4 0.4 0.4 0.7 0.1 0.1 0.2 0.2 0.1 0.5 5.3 - 0.3 0.4 1.5 1.5 0.3 2.2 0.2 0.8 0.3 0.6

Rmbiotoca jacksoni 0.1 - <.1 0.2 0.2 - - - 0.1 4.1 0.2 <.1 0.4 - - - - -

Embiotoca lateralis 0.8 2.6 0.9 1.7 0.6 0.3 0.4 0.3 0.S 0.6 C.1 0.2 0.1 0.1 0.5 0.2 0.3 0.2 0.3 0.3
ingraulis mordax . - - - - 6.3 - - - 10.0 - - - - -
aibbonela app. 0.3 0.1 - 0.1 0.3

Heterostiohus rostratus - - 0.3 - -
Hexagr•eamos decagraftuýs -. 1 .1-
Bypeurue cary-i 0.2
Lethopa cormecteng - .1 0.1

Ophiodon elongatus C.1
Oxyjulis californica 156.4 3.7 8.3 20.2 8.6 0.8 13.7 18.0 59.8 51.S 31.8 96.0 28.4 18.0 71.5 21.3 22.8 98.3 48.4 12.9 12.1 14.1 12.4

Oxyleblus pictus - c. - - - - --
Paralabrax clathratUs- €.1

Phanerodon furcatue .1 -

Rhacochilus toxotee- .. 1 - 0.5

Sebas tee atrovirens -. 1 0.3 ý.1 - - - 0.1 c.1 - 0.2 0.3 0.3
Sebastes atrovirene (yoy) - 0.3 - 1.3 - - 0.8 0.9 6.1 - - 0.8 0.3
Sebastes chrysoaelas/S. oarnatus 0.8 28.4 - 26.4 17.1 9.8 o.s - 0.4 7.0 0.8 0.4 20.2 64.4 31.5 10.9 -

Sebastes melanops <.I - 0.1 .- - - 0.4 0.1
Sebastes malanops (Juv.) - - - 0.7 - 0.3 0.3 0.2 - - -
Sebastei mystinus 2.8 8.3 4.4 9.4 2.2 S.S 6.4 5.9 2.1 3.3 3.0 6.8 2.3 5.7 1.8 2.0 5.5 1.5 0.4 0.3 0.9 1.5 1.9

Sebaetee mysttnue (Juv.) 17.3 35.3 14.6 20.1 4.8 1.8 -.1 - - 4.1 1.8 3.2 1.7 8.3 12.4 12.0 - - .. 1 - - -
sebastse paucispinis (juv.) - 4.1 0.4 37.9 - 62.8 - 0.3 0.2 c.1 - 0.1 0.6 - 0.1 - 0.1

Sebaetes rastrelliger - . e.1 - - - - - - - - - - - - - -
Sebastes serranoides - 1.0 .. 1 11.4 0.3 0.3 0.2 -.1 0.9 0.3 0.7 0.0 0.2 0.1 0.2 0.4 0.2 0.1 -.1 0.4 0.1
Sebaestes serranoides/S. flavidus (juv.} 2.3 37.7 .. 1 41.0 1.3 0.2 - 3.8 18.8 7.0 6.3 0.6 0.2 6.0 4.8 - 1.8 <.1 - 0.1 -

Sebaetas app. - - 0.3 - - 0.6 - 0.6 2.3 7.3 0.6 1.7 0.9 0.1 - - -

Trachurus symetricus 0.5
larval/poet-larval fish, unid. - 25.0 25.0



r ' r.

Subtidal Fish Observations - Yearly Mean Abundance (per 50 m transect) - North Diablo cove -Midwatar

species Year 1976 1977 1979 1979 1960 1991 1982 1963 1994 1985 1996 1987 1998 1989 1990 1991 1992 1993 1994 1995 1996 1997 1999
# Btation/Replioates 4 6 6 9 9 3 7 4 4 6 6 6 5 a 9 6 8 5 7 5 3 3 4

Atherilnidae unid. - 0.5 - - - - 15.0 21.9 19.9 - 6.3 15.6 - 25.0 - 35.9 23.3 236.3 342.3 39.4
Aulorhynchua flavidus 13.9 2.3 1.2 9.7 0.3 0.5 r.1 0.7 0.1 - - - 0.1 - - e.1 4.9 2.5 20.3 7.8 -
Brachyistius frenatus 0.3 0.9 0.9 0.6 - 0.1 a.l - 1.9 0.1 .. 1 -.1 0.1 4.1 1.2 0.9 9.9 7.8 20.0 9.4 0.3
Chromis punctlpinnis 4.4 - - - - 15.1 0.1 2.4 - - 0.4 0.6 0.5 0.2 0.1 r.1 -

Cymatogamter aggregata - - - - - - 0.3 - 0.1 43.0 <.1 38.0 - - - - - - - -

Damallchthys vacca (=Rhaeochilus) 0.4 0.7 0.3 0.4 0.1 0.4 0.4 0.2 0.9 1.9 5.5 0.0 0.4 2.9 6.0 2.3 3.1 0.9 22.3 22.3 5.0 1.9 1.5
Embiotoca jacksoni - - a.1 - .. - r.1 <.1 - - - - .1 0.1 0.9 0.3 0.0 0.2 0.6 - - - 0.3
Embiotoca lateralis 0.9 2.2 1.3 0.6 0.4 0.5 0.7 0.2 1.9 1.2 <.1 .1 - 0.2 0.4 0.7 0.3 0.1 0.1 -

Embiotocidae - - - - - - - - 0.9 -
Gibbonsia app. - - 0.2 <.1 - - - 0.3 - - .1. - 0.1
Girella nigricans - -.1 0.1 - 1.6 0.6 1.3 0.9 2.3 - 0.3
Heterostichus rostratus - - - - - - 0.3 -
Hexagramwo. decagrammus -. 1 -

Hyperprosopon anale - 1.7 4.1 -

Hypsurus caryi 0.1 -.1 - 0.7 <.1 - 1.0 -, -
Medialuna californiensis - - - - 4.1 0.9 0.2 0.6 2.1 0.4 - 1.3 0.1
Myliobatis ealiforncaa - - 0.1 0.3 - 1.1 0.9 0.5 0.3 0.9 4.1 1.1 0.9
oxyjulis californica 24.9 16.5 8.4 30.2 44.1 0.4 4.4 11.5 102.9 47.9 54.9 57.4 43.6 40.5 70.0 44.2 26.1 70.6 79.4 50.0 60.6 67.5 60.9
Paralabrax olathratuos - - - - - 12.6 - -5 - - - - 0.1 <.1 0.4 0.9 0.3 - 1.4
Phanerodon atripe. - <.. - 0.1 - -
phanerodon furcatus - - 0.1 0.3 2.1
Phanerodon app. 0.5 0.1 2.5 - -.

Rhacochilus toxotes - - - 0.9 0.3 ..1 0.1 1.2 1.4
Sciaenidas unid. - - - - - - 0.8
Bebaatee atrovires. 0.1 0.2 .. 1 0.1 0.4 0.4 1.3 8.6 0.1

Sebastes atrovIrens (yoy) -- - 0.3 1.9 16.5 <.1 0.6 41.0 0.4
Sebaotes chrysomelam/s. carnatus 2.1 35.9 - 10.5 8.7 3.0 17.8 0.9 .. 1 0.6 <.1 . 1.7 - 0.7 8.0 113.9 161.3 1.9

Bebaste. melanops (juv.) - - - - - - - - 1.3 - - 0.6 < - - <.1 - - -
Sebastes rystinus 5.6 7.6 2.7 1.7 1.0 2.4 4.1 3.9 9.9 3.3 1.3 1.4 0.1 0.4 2.0 0.9 1.2 0.9 0.4 1.5 0.6
Bebaste. mystinus (Quv.) 23.5 30.6 7.4 9.5 14'. 1.6 0.3 2.3 1.5 4.4 .1 0.3 0.7 0.4 13.2 1.9-

Bbcastes pauciapinis (juv.) 0.1 5.6 - 24.4 - - 1.5 0.7 0.1 1.1 - - 1.1 - 0.6 0.9
Sebact.e raetrelliger - - . - 0.1 - - - - -
8ebabte. serranoides 0.1 0.4 0.6 7.5 - - 0.3 0.2 0.3 <.1 0.4 0.6 - 1.1 0.4 0.4 0.2 0.3 0.3 <.1 2.3 0.4 0.5
Sebantea serranoldes/8. flavidus (Juv.) 12.6 33.1 - 24.4 0.9 2.0 - - 0.5 14.7 9.6 77.7 7.8 1.9 6.9 16.0 4.1 6.4 0.7 0.4 0.8 0.9 0.4
sebast.6 Opp. 0.9 0.3 ..1 1.3 <.1 0.1 0.6 - 0.9 - - 0.2 4.1 -.1 - - - - - - - -
Semicoasyphu. pu lcher - 0.1 0.5 0.6 0.4 2.4 0.4 0.2 0.1 0.4 0.1
Trachurus symetricus - - - - - - - - - 18.9
Triakis samifaaclata 0.1 -. 1 - <.1 4.1 0.1 0.6 0.1
larval/post-larval fsh, unid. - 106.3 3.1 - - - 13.1



Subtidal Fish Observations - Yearly Mean Abundance (per 50 m transect) - South Diablo Cove -Hidwater

Species Year 1976 1977 1979 1979 1990 1991 1992 1993 1904 1995 1906 1997 1999 1909 1990 1991 1992 1993 1994 1995 1996 1997 1999
# station/Replicates 4 6 9 9 7 3 9 4 6 6 5 5 5 0 9 6 a 5 7 5 3 0 4

Atherinidae unid. - - - - - - 2.0 19.9 34.4 - - - 3.1 - 4.4 7.9 169.3 120.6 2S.9
Aulorhynohus flavidue 0.4 0.3 4.9 1.6 25.4 1.0 4.1 - - 0.6 4.4 0.7 0.2 1.e .. 1 .. 1 .. 1 <.1 3.4 0.8 14.4 0.3 -

arachylettue frenatus 1.3 0.3 0.4 0.9 - - - 0.1 -.1 <.1 0.9 1.6 0.9 9.6 4.1 0.3
Chromis punctipinnis - - - - - .- - - - - - -

Cymatogaeter aggregate - 0.7 5.9 - - 176.2 15.9 - - - - - -

Damaliohthys vacca (=Rhacochiluaj 0.1 <.1 0.5 0.6 0.6 0.1 0.6 0.2 0.4 0.1 0.6 -.1 3.6 0.3 0.6 0.7 1.0 0.8 0.5 6.4 1.0
Embiotoce jacksoni 0.1 - 0.2 <.1 - - . s.1 . 0.2 .1 - .1 0.4 - - - 0.0
Embiotoss lateralis 0.5 0.7 1.3 0.1 0.4 0.3 0.2 - - -
Eubiotocidae - - 0.1 1- - - - 0 -
Engraulis mordax C.1 12.5 -1. - 429.2 -

oibboneia pp. - - - 0.1 0.1
Girella nigricane --- 0.3 --

Heteroetichus rostratu. 0.3 s.1 - -

Haxagramsos decografeaus 0.1 -

Hypeurus caryl 0.1 -- "

Kedialuna californiensis - 0.3
yliobatie californica . - - - - 0.1 -. 1 .. 1 0.8 0.5 0.9 <.1 - 0.2 - 0.3 -

Oxyjulie californica 14.9 16.9 55.4 90.1 33.1 13.3 13.4 19.0 25.0 11.9 35.3 10.9 56.2 39.0 33.5 46.9 46.3 63.2 93.4 19.4 52.5 35.0 91.9
Paralabrax clathratue - - - .. - . - . . - - - 0, - - 0. 0.9
Phanerodon furcatue - 1.4 0.4 -
Phanerodon epp. - 0.3 - 0.3 -
Rhacoohilus toxotes 0.3 ..1 0.4

Sebastee atrovirene - . .1 - .1 0.3 1.1
Sebaste. atrovirens (yoy) - - 0.1 0.9 0.5 30.3 1.7 2.5 6.5 0.4

Sebastes chryoomelao/S. carnatus 0.3 11.7 0.3 - 55.6 13.0 3.9 1.2 2.1 0.1 -.1 0.1 - 0.0 0.1 24.2 25.3 2.4 -
Sebastese ystinue 4.13 0.2 0.3 - - - - - - -

Sebastes rmytinue (Juv.) 6.0 0.1 4.9 0.2 - - 0.4 -
Sebastes paucispinis (Juv.) 5.9 - 34.8 - 0.3 0.2 0.3 0.5 0.4 4.1

Sebastee rastrelliger O- 0.1 .. . . .- -
8.basteo srranoides e.1 0.1 0.3 - <.1 0.2 0.1 - .. 1 0.1 --

sebastee serranoidew/S. flavidus (juv.) 0.9 24.1 - 0.S <.1 0.4 0.1 - 9.1 7.5 0.9 <.1 11.9 2.0 0.4 12.8 .1 <0.5 -
Sebaests app. 0.3 - 0.7 9.3 1.6 - - 2.9 - - 0.1 0.3 -- - -

Trachurue synnstricus - - - - - 1.3
Triakie snmifasciata .1-
lalrval/post-larval fish, unid. 50.1 14.3 - 3.9



APPENDIX E - ANOVA Test Results

Ell- Intertidal Algae

E2 - Intertidal Invertebrates

E3 - Subtidal Algae

E4 - Subtidal Invertebrates

E5 - Subtidal Fishes



APPENDIX El - ANOVA Test Results

Intertidal Algae

(Taxa alphabetized by +3 ft. MLLW and +1 ft. MLLW elevations)



Analysis of Variance for HBT for acov - Algal Cover

Stations - 4, 5, 6. 8, 9, 10, 12 level *3 ft MLLW

Data transformed using aresin.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 175.000 0.00 0.9810
SEASON 1 175.000 0.10 0.7477
STATION 6 175.000 .84.01 0.0000
PERIODOSEASON 1 175.000 0.01 0.9280
STATION-PERIOD 6 175.000 1.59 0.1518
STATION-SEASON 6 175.000 5.03 0.0001
PERIOD*STATiONxSEAsON 6 175.000 0.31 0.9308

Results for Power Analysis
Powerat alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power change

PERIOD 0.00 0.00 0.1001 1.0000
STATION*PERIOD 9.56 3.45 0.7212 0.339S 0.9998

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value prob.

Period in DC -9.0110 6.7782 -1.329 .1854
Period in PC 8.7911 6.2353 1.410 .1603
Period in PC-S 10.1936 8.1296 1.254 .2116
Period in FC-W 7.3885 9.4564 0.781 .4357
Period in DC-S -11.2469 9.0478 -1.243 .2155
Period in DC-W -6.7750 10.0951 -0.671 .5030

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-l 17.309 0.6389 27.09 .0000 18.3659 16.2529
Period Op-2 17.341 1.1501 15.08 .0000 19.2427 15.4389
Op-l-04 9.273 1.8976 4.89 .0000 12.4113 6.1354
Op-2-04 5.344 3.3821 1.58 .1159 10.9370 -0.2484
Op-l-05 9.824 1.8976 5.18 .0000 12.9623 6.6864
Op-2-05 8.253 2.9827 2.77 .0063 13.1854 3.3208
Op-l-06 -4.326 1.5634 -2.77 .0063 -1.7412 -6.9116
Op-2-06 -7.617 2.9827 -2.85 .0115 -2.6849 -12.5494
Op-1-08 27.456 1.5318 17.92 .0000 29.9889 24.9229
Op-2-08 26.766 2.9827 8.97 .0000 31.6982 21.8336
OP-i-09 25.407 1.7944 14.16 .0000 28.3745 22.4402
0p-2-09 33.678 2.9827 11.29 .0000 38.6101 28.7455
Op-l-10 15.684 1.5634 10.03 .0000 18.2688 13.0983
Op-2-10 13.389 2.9827 4.48 .0000 18.3215 8.4569
O-1-12 37.848 1.5318 24.71 .0000 40.3807 35.3147
0p-2-12 41.573 2.9827 13.94 .0000 46.5049 36.6403

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.0314 1.3157 -0.024 .9810 2.1442 -2.2071

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 3.9291 3.8781 1.01 .3124 10.3420 -2.4838
Station 05 1.5712 3.5352 0.44 .6573 7.4171 -4.2747
Station 06 3.2907 3.3676 0.98 .3298 8.8595 -2.2780
Station 08 0.6900 3.3531 0.21 .8372 6.2347 -4.8546
Station 09 -8.2704 3.4809 -2.38 .0186 -2.5144 -14.0264
Station 10 2.2944 3.3676 0.68 .4966 7.8631 -3.2744
Station 12 -3.7250 3.3531 -1.11 .2681 1.8197 -9.2696

Station-period means and deltas frrm original data where control n.2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-1 17 54.21 35.70 2.508 59.53 48.90 14.59 31.99 19.25 9.93
04 Op-2 6 68.41 35.76 5.481 82.50 54.32 8.43 21.66 18.49 -1.63
05 Op-1 17 53.46 29.58 2.049 57.80 49.11 15.35 30.14 20.27 10.42
05 Op-2 7 61.72 27.41 4.119 71.80 51.64 13.10 16.26 19.46 6.74
06 Op-1 26 71.34 58.28 2.918 77.35 65.33 -5.75 29.93 -2.41 -9.09
06 Op-2 7 83.01 39.12 6.499 98.92 67.11 -8.19 24.17 -0.23 -16.15
08 Op-i 26 21.57 37.14 2.027 25.75 17.40 44.02 43.20 48.74 39.29
08 O-2 7 30.97 25.86 4.012 40.78 21;15 43.96 14.98 48.48 39.23
09 Op-l 19 27.39 52.49 3.223 34.16 20.62 40.88 55.06 47.67 34.09
09 Op-2 7 20.21 28.87 3.843 29.61 10.81 54.61 22.28 63.87 45.35
10 Op-i 25 41.05 94.59 5.650 52.71 29.39 25.20 68.04 33.14 17.26
10 0p-2 7 54.32 60.38 9.019 76.39 32.26 20.50 42.64 33.42 7.58
12 Op-1 26 9.06 24.06 1.135 11.40 6.72 56.53 49.07 61.54 51.52
12 Op-2 7 11.44 28.31 3.339 19.61 3.27 63.38 31.67 74.46 52.31

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 26 65.59 49.75 2.361 70.45 60.73
Op-2 7 74.82 32.84 4.879 86.76 62.89



Analysis of Variance for HET for adiv - Algal Diversity

Stations - 4, 5, 6, 8, 9. 10, 12 level .3 ft MLLW

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 0.07 0.7975
SEASON 1 -176.000 09.94 0.0000
STATION 6 176.000 58.11 0.0000
PERIOD*SEASON 1 176.000 2.80 0.0961
STATION-PERIOD 6 176.000 9.02 0.0000
STATION-SEASON 6 176.000 2.30 0.0308
PERIOD*STATION-*SEASON 6 176.000 0.17 0.9645

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.07 0.00 0.1111 1.0000
STATION*PRRIOD 54.10 47.49 1.0000 1.0000 0.9669

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.2295 0.2418 -0.949 .3437
Period in PC 0.1452 0.2221 0.654 .5143
Period in FC-S 0.4755 0.2891 1.645 .1018
Period in PC-W -0.1852 0.3373 -0.549 .5837
Period in DC-S -0.0106 0.3227 -0.033 .9738
Period in DC-W -0.4484 0.3601 -1.24S .2146

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.SOi 0.0227 22.03 .0000 0.5383 0.4631
Period Op-2 0.513 0.0410 12.50 .0000 0.5806 0.4449
Op-1-04 0.513 0.0677 7.58 .0000 0.6250 0.4012
Op-2-04 0.383 0.1206 3.17 .0018 0.5823 0.1834
Op-i-05 0.771 0.0677 11.40 .0000 0.8834 0.6596
Op-2-OS 0.717 0.1064 6.74 .0000 0.8928 0.5410
Op-1-0

6  
0.242 0.0546 4.43 .0000 0.3321 0.1514

Op-
2

-
06  

0.281 0.1064 2.65 .0069 0.4574 0.1056
Op-i-OS 0,491 0.0546 8.99 .0000 0.5814 0.4007
Op-2-08 0.601 0.1064 5.65 .0000 0.7765 0.4247
Op-1-09 0.629 0.0640 9.83 .0000 0.7347 0.5231
Op-

2
-
0 9  

0.930 0.1064 8.75 .0000 1.1064 0.7546
Op-1-10 -0.006 0.0558 -0.11 .9091 0.0858 -0.0986
Op-

2
-

1 0  
-0.667 0.1064 -6.27 .0000 -0.4911 -0.8429

Op-1-12 0.665 0.0546 15.83 .0000 0.9554 0.7747
Op-

2
-12 1.344 0.1064 12.63 .0000 1.5200 1.1682

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95t Lower 95t

Period -0.0121 0.0469 -0.257 .7975 0.0655 -0.0896

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 955 Lower 95W

Station 04 0.1303 0.1383 0.94 .3476 0.3590 -0.0985
Station 05 0.0546 0.1261 0.43 .6654 0.2631 -0.1539
Station 06 -0.0397 0.1196 -0.33 .7402 0.1580 -0.2375
Station 08 -0.1095 0.1196 -0.92 .3610 0.0882 -0.3073
Station 09 -0.3016 0.1242 -2.43 .0161 -0.0963 -0.5069
Station 10 0.6606 0.1201 5.50 .0000 0.8592 0.4620
Station 12 -0.4791 0.1196 -4.01 .0001 -0.2813 -0.6768

Station-period means and deltas from original data where control n-2

Station standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95V c.i. 955 c.i. Delta Range 95V CIi. 955 C.I.

04 Op-i 17 1.21 0.78 0.068 1.35 1.06 0.53 1.13 0.70 0.36
04 Op-2 6 1.59 0.90 0.139 1.94 1.23 0.25 1.24 0.74 -0.24
05 Op-i 17 0.95 0.95 0.061 1.08 0.82 0.79 1.09 0.96 0.62
OS Op-2 7 1.17 0.80 0.122 1.47 0.87 0.66 1.15 1.07 0.25
06 Op-i 26 1.44 0.09 0.027 1.49 1.38 0.24 0.50 0.30 0.15
06 Op-2 7 1.57 0.19 0.023 1.62 1.51 0.27 0.43 0.42 0.12
08 Op-i 26 1.19 1.58 0.079 1.35 1.02 0.49 1.28 0.63 0.36
08 Op-2 7 1.26 0.65 0.081 1.46 1.06 0.58 0.67 0.84 0.31
09 Op-i 19 1.09 1.05 0.077 1.25 0.92 0.64 1.12 0.76 0.49
09 Op-2 7 0.93 0.84 0.103 1.18 0.68 0.91 0.94 1.18 0.63
10 OP-i 25 1.69 1.98 0.115 1.93 1.45 -0.01 1.68 0.18 -0.20
10 Op-2 7 2.53 0.49 0.064 2.68 2.37 -0.69 0.83 -0.42 -0.96
12 Op-i 26 0.81 0.71 0.032 0.88 0.75 0.67 0.97 0.97 0.76
12 Op-2 7 0.52 0.75 0.089 0.74 0.30 1.32 0.93 1.60 1.04

Period means and deltas from original control data where n.2

Station Standard Upper Lower
Period N Mean Range Error 95t C.I. 95% C.I.

OP-1 26 1.68 0.74 0.038 1.76 1.60
OP-2 7 1.84 0.38 0.056 1.97 1.70



Analysis of Variance for 119T for 0003 - bare rock

Stations - 4, 5; 6, 8, 9, 10, 12 level .3 ft MLLW

Data transformed using arcsin.

Results for Analysis of Variance

Source Source df Error df

PERIOD 1 176.000
SEASON 1 176.000
STATION 6 176.000
PERIOD-SEASON 1 176.000
STATION-PERIOD 6 176.000
STATIONSEASON 6 176.000
PERIOD-STATION-SEASON 6 176.000

Results for Power Analysis
Power at alpha . .1

F-value

0.21
3.12

91.54
0.0a
3.51
0.69
0.51

Prob.

0.6474
0.0792
0.0000
0.7720
0.0026
0.6575
0.8036

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change
PERIOD 0.21 0.00 0.1351 1.0000
STATION-PERIOD 21.07 14.83 0.9722 0.8944 1.0000

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.0625 4.0681 0.015 .9878
Period in FC -2.5939 3.7376 -0.694 .4886
Period in FC-S -0.1101 4.8647 -0.023 .9820
Period in PC-W -S.0778 5.6755 -0.895 .3722
Period in DC-S -0.8181 5.4303 -0.151 .8804
Period in DC-W 0.9431 6.0589 0.156 .8765

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95%

Period Op-1 -12.489 0.3825 -32.65 .0000 -11.8563
Period Op-2 -12.127 0.6903 -17.57 .0000 -10.9858
Op-l-04 -9.606 1.1389 -8.43 .0000 -7.7230
Op-2-04 -8.789 2.0299 -4.33 .0000 -5.4325
Op-1-05 -17.123 1.1389 -15.03 .0000 -15.2397
Op-2-05 -15.864 1.7902 -8.86 .0000 -12.9042
Op-i-06 -1.944 0.9194 -2.11 .. 0359 -0.4237
Op-2-06 -1.426 1.7902 -0.8D .4268 1.5342
Op-1-08 -31.663 0.9194 -34.44 .0000 -30.1431
Op-

2
-
0

B -23.897 1.7902 -13.35 .0000 -20.9372
Op-1-09 -11.711 1.0769 -10.87 .0000 -9.9305
Op-2-09 -15.913 1.7902 -8.89 .0000 -12.952S
Op-1-10 0.723 0.9383 0.77 .4419 2.2747
Op-2-10 -0.447 1.7902 -0.25 .8033 2.5136
Op-i-12 -16.097 0.9194 -17.51 .0000 -14.5772
Op-2-12 -18.55S 1.7902 -10.36 .0000 -15.5946

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 951

Period -0.3616 0.7892 -0.458 .6474 0.9434

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Station 04 -0.8173 2.3276 -0.35 .7259 3.0315
Station 05 -1.2587 2.1218- -0.59 .5538 2.2498
Station 06 -0.5180 2.0124 -0.26 .7972 2.8097
Station 08 -7.7660 2.0124 -3.86 .0002 -4.4383
Station 09 4.2014 2.0891 2.01 .0458 7.6559
Station 10 1.1697 2.0212 0.58 .5635 4.5118
Station 12 2,4574 2.0124 1.22 .2237 5.7851

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 951 c.i. 95% c.i. Delta

04 Op-I 17 26.75 16.11 1.040 28.96 24.55 -13.04
04 Dp-2 6 22.60 9.31 1.337 26.04 19.17 -11.23
05 Op-i 17 39.14 21.94 1.496 42.31 35.97 -25.42
05 Op-2 7 34.00 11.04 1.272 37.11 30.89 -22.51
06 Op-i 26 18.09 23.68 1.181 20.52 15.66 -2.57
06 Op-2 7 23.33 10.07 1.352 16.64 10.03 -1.85
08 Op-1 26 66.09 36.67 2.031 70:27 61.90 -50.57
08 Op-2 7 46.83 26.53 3.553 55.52 38.13 -35.34
09 Op-i 19 30.99 31.25 1.862 34.90 27.08 -16.84
09 Op-2 7 34.10 11.25 1.433 37.60 30.59 -22.61
10 Op-1 25 15.84 32.01 2.126 20.23 11.45 -0.44
10 op-2 7 12.28 17.15 2.190 17.64 6.92. -0.80
12 Op-i 26 39.71 16.11 0.901 41.56 37.85 -24.19
12 Op-2 7 38.47 16.18 2.228 43.92 33.02 -26.99

Period means and deltas from original control data where n-2

Lower 95%

-13.1214
-13.2687
-11.4896
-12.1455
-19.0063
-18.8245
-3.4641
-4.3861

-33.1835
-26.8576
-13.4921
-18.8728

-0.8284
-3.4067

-17.6176
-21.8150

Lower 95%

-1.6666

Lower 955

-4.6661
-4.7671
-3.8456

-11.0936
0.7469

-2.1724
-0.8703

Delta
Range

26.42
14.10
24.83
13.89
17.57
7.81

31.70
27.01
23.23
14.65
25.69
I5.69
31.25
13.82

Upper Lower
95% Cii. 95% C.I.

-9.86 -16.22
-6.21 -216.35

-22.39 -28.46
-18.47 -26.56
-0.89 -4.26

1.13 -4.83
-46.69 -54.46
-26.86 -43.82
-13.99 -19.69
-18.32 -26.90

2.63 -3.52
3.74 -5.34

-21.56 -26.82
-21.87 -32.11

Period

OP-i
Op-i

Station Standard Upper Lower
N Mean Range Error 951 C.I. 95% C.I.

26 15.51 20.73 0.991 17.56 13.47
7 11.48 4.79 0.745 13.31 9.66



Analysis of Variance for HST for 0077 - Chondracanthus canaliculatus

Stations = 4, 5, 6, 8, 9, 10, 12 level .3 ft MLLW

Data transformed using log basel0(x + .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 2.24 0.1363
SEASON 1 176.000 15.46 0.0001
STATION 6 176.000 38.43 0.0000
PERIOD-SEASON 1 176.000 0.05 0.8265
STATION*PERIOD 6 176.000 6.48 0.0000
STATION-SEASON 6 176.000 0.52 0.7933
PERIOD*STATION SEASON 6 176.000 0.29 0.9421

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 2.24 1.21 0.4396 0.2951 0.3726
STATION*PERIOD 38.89 32.45 0.9997 0.9983 0.2418

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.0535 0.3042 -0.176 .8606
Period in PC -0.5648 0.2795 -2.020 .0449
Period in FC-S -0.5930 0.3638 -1.630 .1049
Period in FC-W -0.5365 0.4245 -1.264 .2079
Period in DC-S 0.0654 0.4061 0.161 .8722
Period in DC-K -0.1724 0.4531 -0.381 .7040

Least square means & confidence intervals froe analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.132 0.0286 4.60 .0000 0.1788 0.0842
Period Op-2 0.220 0.0516 4.26 .0000 0.3052 0.1345
Op-1-04 0.377 0.0852 4.43 .0000 0.5180 0.2363
Op-2-04 0.550 0.1518 3.62 .0004 0.8013 0.2992
OP-1-05 0.377 0.0852 4.43 .0000 0.5180 0.2363
Op-2-05 0.521 0.1339 3.89 .0001 0.7421 0.2993
Op-1-06 0.176 0.0688 2.57 .0111 0.2901 0.0627
Op-2-0

6  
0.424 0.1339 3.17 .0018 0.6459 0.2031

Op-i-08 0.166 0.0688 2.42 .0167 0.2799 0.0525
Op-2-08 0.326 0.1339 2.43 .0159 0.5473 0.1045
Op-i-0

9  
0.019 0.0805 0.23 .8155 0,1520 -0.1144

Op-2-09 0.454 0.1339 3.39 .0009 0.6753 0.2325
Op-1-10 -0.497 0.0702 -7.08 .0000 -0.3808 -0.6128
Op-2-10 -1.257 0.1319 -9.39 .0U00 -1.0357 -1.4785
Op-1-12 0.302 0.0688 4.39 .0000 0.4154 0.1880
Op-2-12 0.521 0.1339 3.89 .0001 0.7421 0.2993

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95i Lower 95%

Period -0.0883 0.0590 -1.496 .1363 0.0093 -0.1859

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.1731 0.1741 -0.99 .3214 0.1147 -0.4609
Station 05 -0.1435 0.1587 -0.90 .3669 0.1188 -0.4059
Station 06 -0.2481 0.1505 -1.65 .1010 0.0008 -0.4970
Station 08 -0.1597 0.1505 -1.06 .2900 0.0991 -0.4086
Station 09 -0.4351 0.1562 -2.78 .0059 -0.1767 -0.6934
Station 10 0.7603 0.1512 5.03 .0000 1.0103 0.5104
Station 12 -0.2190 0.1505 -1.46 .1474 0.0299 -0.4679

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95W Cli. 95t C.I.

04 Op-1 17 0.00 0.00 0.000 0.20 0.69 0.31 0.10
04 Op-2 6 0.00 0.00 0.000 0.28 0.73 0.55 0.00
05 Op-i 17 0.00 0.00 0.000 0.20 0.69 0.31 0.10
05 Op-2 7 0.00 0.00 0.000 0.27 0.73 0.49 0.05
06 Op-i 26 0.05 0.21 0.013 0.08 0.02 0.10 0.56 0.16 0.00
06 Op-2 7 0.04 0.28 0.040 0.14 -0.06 0.23 0.80 0.48 -0.01
08 Op-l 26 0.12 1.53 0.066 0.25 -0.02 0.03 1.60 0.15 -0.09
08 Op-2 7 0.09 0.49 0.067 0.25 -0.08 0.18 1.01 0.48 -0.11
09 Op-I 19 0.22 0.97 0.072 0.37 0.07 -0.03 1.08 0.10 -0.16
09 Op-2 7 0.02 0.07 0.013 0.05 -0.01 0.20 0.73 0.48 0.03
10 Op-i 25 3.59 21.81 1.271 6.22 0.97 -3.44 21.67 -0.85 -6.03
10 Op-2 7 7.00 10.76 1.306 10.20 3.81 -6.73 10.66 -3.55 -9.91
12 Op-1 26 0.00 0.07 0.003 0.01 -0.00 0.15 0.69 0.22 0.07
12 Op-2 7 0.00 0.00 0.000 0.27 0.73 0.49 0.05

Period means and deltas from original control data where nw2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 26 0.15 0.69 0.036 0.23 0.08
Op-2 7 0.27 0.73 0.091 0.49 0.05



Analysis of Variance for 11BT for 0057 - coralline crust

Stations - 4, 5, 6, 8, 9, 10, 12 level .3 ft MLLW

Data transformed using log basel0(x + 1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 39.83 0.0000
S•ASON 1 176.000 16.35 0.0001
STATION 6 176.000 38.28 0.0000
PERIOD-SEASON 1 176.000 0ý00 0.9602
STATION-PERIOD 6 176.000 6.22 0.0000
STATION'SEASON 6 176.000 2.73 0.0147
PERIOD- STATION'SEASON 6 176.000 0.70 0.6509

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 39.83 38.38 1.0000 1.0000 1.0000
STATION-PERIOD 37.29 30.87 0.9995 0.9975 0.8354

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.2309 0.1144 -2.018 .0451
Period in FC -0.7498 0.1051 -7.132 .0000
Period in FC-S -0,6542 0.1368 -4.791 .0000
Period in FC-W -0.8453 0.1596 -5.295 .0000
Period in DC-S -0.3187 0.1527 -2.086 .0384
Period.in DC-W -0.1431 0.1704 -0.840 .4021

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.391 0.0106 35.37 .0000 0.3983 0.3627
Period Op-2 0,521 0.0194 26.81 .0000 0.5S27 0.486S
Op-1-04 0.290 0.0320 5.93 .0000 0.2430 0.1371
Op-2-04 0.493 0.0571 8.63 .0000 0.6871 0.3982
op-i-05 0.543 0.0320 16.94 .0000 0.8958 0.4898
Op-2-05 0.736 0.0504 14.62 .0000 0.8194 0.6529
Op-1-06 0.203 0.0259 7.87 .0000 0.2462 0.1607
Op-2-06 0.457 0.0504 9.08 .0000 0.5406 0.3740
OP-l-0S 0.438 0.0259 16.95 .0000 0.48f1 0.3955
0p-2-08 0.521 0.0504 10.35 .0000 0.6042 0.4377
op-1-09 0.211 0.0303 6.98 .0000 0,2615 0.1613
Op-2-09 0.181 0.0504 3.59 .0004 0.2642 0.0977
op-i-10 0.490 0.0264 18.56 .0000 0.5336 0.4463
Op-2-10 0.422 0.0504 8.39 .0000 0.5055 0.3390
Op-l-12 0.588 0.0259 22.72 .0000 0.6303 0.5448
Op-2-12 0.834 0.0504 16.56 .0000 0.9173 0.7508

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.1401 0.0222 -6.311 .0000 -0.1034 -0.1768

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.3026 0.0655 -4.62 .0000 -0.1943 -0.4108
Station 05 -0.1934 0.0597 -3.24 .0014 -0.0947 -0.2920
Station 06 -0.2538 0.0566 -4.48 .0000 -0.1602 -0.3474
Station 08 -0.0826 0.0566 -1.46 .1461 0.0110 -0.1762
Station 09 0.0305 0.0588 0.52 .6047 0.1276 -0.0667
Station 10 0.0677 0.0568 1.19 .2352 0.1617 -0.0263
Station 12 -0.2465 0.0566 -4.35 .0000 -0.1529 -0.3401

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95t c.i. Delta Range 95% Cli. 95% C.I.

04 Op-l 17 2.42 3.75 0.268 2.99 2.85 2.00 9.51 3.14 0.86
04 Op-2 6 1.31 1.32 0.199 1.82 0.80 4.79 6.04 7.29 2.29
05 Op-i 17 0.45 0.76 0.053 0.56 0.33 3.97 8.47 5.10 2.84
05 Op-2 7 0.34 0.62 0.085 0.55 0.13 6.05 7.43 8.43 3.66
06 Op-l 26 2.12 5.07 0.226 2.58 1.65 1.99 7.78 2.56 1.21
06 Op-2 7 1.54 1.67 0.257 2.17 0.91 4.85 6.87 6.96 2.73
08 Op-I 26 0.83 4.44 0.176 1.20 0.47 3.17 5.38 3.73 2.62
08 Op-2 7 1.32 3.61 0.498 2.54 0.10 5.06 5.97 6.90 3.23
09 Op-i 19 2.36 6.60 0.424 3.26 1.47 1.89 4.27 2.48 1.31
09 Op-2 7 4.11 6.32 0.899 6.31 . 1.91 2.28 7.15 4.49 0.07
10 Op-i 25 0.63 3.61 0.160 0.96 0.30 3.34 6.08 3.93 2.75
10 Op-2 7 1.84 2.92 0.395 2.80 0.87 4.55 6.74 6.46 2.63
12 Op-i 26 0.23 0.83 0.051 0.34 0.13 3.77 9.34 4.60 2.95
12 Op-2 7 0.06 0,35 0.049 0.18 -0.06 6.32 7.29 8.73 3.92

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

op-1op-2 26 4.01 9.62 0.400 4.83 3.18
7 6.38 7.36 1.002 8.84 3.93



Analysis of Variance for HBT for 0115 - Cryptopleura violacea

Stations = 4, 5, 6, 8, 9, 10, 12 level .3 ft MLLW

Data transformed using log baselO(x + .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 97.92 0.0000
SEASON 1 176.000 6.41 0.0122
STATION 6 176.000 70.22 0.0000
PERIOD-SEASON 1 176.000 1.28 0.2602
STATION*PRRIOD 6 176.000 2.70 0.0156
STATION-SEASON 6 176.000 0.04 0.9998
PERIOD* STATION*SEASOK 6 176.000 0.06 0.9992

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 97.92 95.91 1.0000 1.0000 0.3238
STATION*PERIOD 16.20 10.02 0.9201 0.7421 0.5969

Estimates for contrasts on combinations of interaction tersa

Source Difference Std. Err. T-value Prob.

Period in DC -1.5912 0.2377 -6.695 .0000
Period in FC -1.6024 0.2183 -7.339 .0000
Period in PC-S -1.3911 0.2842 -4.895 .0000
Period in PC-W -1.8136 0.3316 -5.470 .0000
Period in DC-S -1.4379 0.3172 -4.533 .0000
Period in DC-V -1.7445 0.3540 -4.928 .0000

Least square means & confidence intervals Crom analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-I -0.083 0.0223 -3.73 .0003 -0.0465 -0.1204
Period Op-2 0.373 0.0403 9.25 .0000 0.4395 0.3061
op-i-

0 4  
0.064 0.0665 0.95 .3409 0.1736 -0.0465

Op-2-04 0.591 0.1186 4.98 .0000 0.7869 0.3947
Op-i-05 0.053 0.0665 0.80 .4254 0.1632 -0.0569
Op-2-05 0.599 0.1046 5.73 .0000 0.7717 0.4209
Op-1-

0 6  
0.069 0.0537 1.29 .1986 0.1581 -0.0195

OP-2-06 0.999 0.1046 5.73 .0000 0.7717 0.42S9
op-1-0 0.069 0.0537 1.29 .1986 0.1581 -0.0195
Op-2-08 0.599 0.1046 5.73 .0000 0.7717 0.4259
Op-i-09 0.081 0.0629 1.29 .1991 0.1851 -0.0229
Op-2-09 0.599 0.1046 5.73 .0000 0.7717 0.4259
Op-i-l0 -0.990 0.0548 -18.05 .0000 -0.8989 -1.0802
Op-2-10 -0.975 0.1046 -9.32 .0000 -0.8021 -1.1460
Op-i-1

2  
0.069 0.0537 1.29 .1986 0.1581 -0.0195

Op-2-12 0.599 0.1046 5.73 .0000 0.7717 0.4259

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.4562 0.0461 -9.896 .0000 -0.3800 -0.5325

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95W Lower 95%

Station 04 -0.5273 0.1360 -3.88 .0001 -0.3024 -0.7521
Station 05 -0.5456 0.1240 -4.40 .0000 -0.3407 -0.7506
Station 06 -0.5295 0.1176 -4.50 .0000 -0.3351 -0.7239
Station 08 -0.5295 0.1176 -4.50 .0000 -0.3351 -0.7239
Station 09 -0.5177 0.1220 -4.24 .0000 -0.3159 -0.7195
Station 10 -0.0145 0.1181 -0.12 .9025 0.1808 -0.2097
Station 12 -0.5295 0.1176 -4.50 .0000 -0.3351 -0.7239

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-i 17 0.02 0.42 0.025 0.08 -0.03 0.02 0.28 0.05 -0.01
04 Op-2 6 0.01 0.07 0.012 0.04 -0.02 0.35 0.73 0.63 0.07
05 Op-1 17 0.04 0.69 0.041 0.13 -0.05 0.00 1.01 0.10 -0.10
05 Op-2 7 0.00 0.00 0.000 0.34 0.73 0.56 0.11
06 Op-i 26 0.00 0.00 0.000 0.03 0.31 0.06 -0.00
06 Op-2 7 0.00 0.00 0.000 0.34 0.73 0.56 " 0.11
08 op-1 26 0.00 0.00 0.000 0.03 0.31 0.06 -0.00
08 Op-2 7 0.00 0.00 0.000 0.34 0.73 0.56 0.11
09 Op-1 19 0.00 0.07 0.004 0.01 -0.00 0.03 0.38 0.08 -0.01
09 Op-2 7 0.00 0.00 0.000 0.34 0.73 0.56 0.11
10 Op-1 25 2.4S 13.47 0.661 3.81 1.09 -2.42 13.47 -1.07 -3.77
10 op-2 7 4.32 7.92 0.946 6.63 2.00 -3.98 7.60 -1.78 -6.18
12 Op-1 26 0.00 0.00 0.000 0.03 0.31 0.06 -0.00
12 Op-2 7 0.00 0.00 0.000 0.34 0.73 0.56 0.11

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-I 26 0.03 0.31 0.014 0.06 -0.00
Op-2 7 0.34 0.73 0.093 0.56 0.11



Analysis of Variance for HBT for 0070 - Endocladia muricata

Stations - 4, 5, 6, 8, 9, 10, 12 level .3 ft MLLW

Data transformed using arcain.

Results for Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIOD-SEASON
STATION'PERIOD
STATION*SEASON
PERIOD-STATION*SEASON

Results for Power Analysis
Power at alpha = .1

Source df Error df F-value

1 176.000 49.13
1 176.000 0.47
6 176.000 376.87
1 176.000 0.00
6 176.000. 1.02
6 176.000 0.41
6 176.000 0.44

Prob.

0.0000
0.4929
0.0000
0:9664
0.4114
0.8701
0.8544

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 49.13 47.57 1.0000 1.0000 1.0000

STATION-PERIOD 6.14 0.07 0.5293 0.1044 1.0000

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 17.0508
Period in PC 12.8863
Period in FC-S 10.2102
Period in PC-W 15.5623
Period in DC-S 19.5466
Period in DC-H 14.5550

3.1452
2.8896
3.7611
4.3880
4.1984
4.6843

5.421 .0000
4.459 .0000
2.715 .0073
3.547 .0005
4.656 .0000
3.107 .0022

Least square means S confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95%

Period Op-i 9.022 0.2957 30.51 .0000 9.S112
Period Op-2 4.745 0.5337 8.89 .0000 5.6280
Op-1-04 -5.970 0.8805 -6.78 .0000 -4.5142
Op-2-04 -11.520 1.5694 -7.34 .0000 -8.9247
Op-1-05 -7.915 0.8800 -8.99 .0000 -6.4585
Op-2-05 -11.760 1.3841 -8.50 .0000 -9.4719
Op-i-06 -2.164 0.7108 -3.04 .0027 -0.9886
Op-2-06 -5.655 1.3841 -4.09 .0001 -3.3663
Op-i-O0 10.167 0.7108 14.30 .0000 11.3424
Op-2-08 2.945 1.3841 2.13 .0347 5.2339
Op-i-09 11.848 0.6326 14.23 .0000 13.2252
Op-2-09 9.008 1.3841 6.51 .0000 11.2964
Op-l-10 31.928 0.7254 44.01 .0000 33.1279
Op-2-10 27.703 1.3841 20.02 .0000 29.9918
Op-1-12 25.260 0.7108 35.54 .0000 26.4357
Op-2-12 22.497 1.3841 16.25 .0000 24.7856

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period 4.2767 0.6102 7.009 .0000 5.2807

Paired comparisons of least square means among stations betweenperiods

Source Difference Std. Err. T-value Prob. Upper 95%

Station 04 5.5495 1.7995 3.08 .0024 8.5251
Station 05 3.8459 1.6404 2.34 .0202 6.5584
Station 06 3.4909 1.5559 2.24 .0261 6.0637
Station 08 7.2218 1.5559 4.64 .0000 9.7946
Station 09 2.8406 1.6182 1.76 .0804 5.5114
Station 10 4.2251 1.8626 2.70 . .0075 6.8090
Station 12 2.7633 1.5589 1.78 .0775 5.3361

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta

04 Op-i 17 38.58 21.46 1.366 41.45 35.68 -9.70
04 Op-2 6 39.34 13.12 1.743 43.82 34.86 -18.34
05 Op-i 17 41.96 19.17 1.314 44.75 39.18 -13.11
05 Op-2 7 40.22 10.28 1.357 43.54 36.90 -18.62
06 Op-i 26 32.14 21.32 1.133 34.47 29.80 -3.53
06 Op-2 7 30.20 18.12 2.151 35.46 24.94 -8.60
08 Op-1 26 14.42 16.32 0.836 16.14 12.70 14.18
08 Op-2 7 17.95 8.89 1.122 20.69 15.20 3.66
09 Op-i 19 12.55 14.31 1.038 14.74 10.37 16.17
09 Op-2 7 10.36 6.18 0.924 12.62 8.10 11.25
10 Op-1 25 0.02 0.07 0.006 0.03 0.00 28.60
10 Op-2 7 0.00 0.00 0.000 21.60
12 Op-i 26 1.60 3.06 0.164 1.93 1.26 27.01
12 Op-2 7 0.91 1.94 0.245 1.51 0.31 20.69

Period means and deltas from original control data where n-2

Lower 95%

8.5332
3.8630

-7.4263
-14.1147
-9.3706

-14.0491
-3.3393
-7.9435

8.9917
0.6567

10.4716
6.7192

30.7288
25.4146
24.0850
20.2084

Lower 98%

3.2678

Lower 95%

2.8738
1.1334
0.9182
4.6490
0.1697
1.6412
0.1906

Delta
Range

24.72
11.42
24.55

4.06
20.59
17.08
22.33
16.15
20.17
11.42
15.80
7.26

16.28
7.99

Upper Lower
95% Cli. 95% C.I.

-6.43 -12.97
-14.05 -22.64

-9.26 -16.97
-17.04 -20.19

-1.53 -5.83
-2.93 -14.26
16.71 11.65
8.27 -0.96

19.14 13.19
15.01 7.48
30.03 27.17
24.02 19.19
26.45 25.56
23.27 18.10

Period

OP-i
Op-2

Station Standard Upper Lower
N Mean Range Error 95% C.I. 95% C.I.

26 28.60 15.87 0.670 29.98 27.22
7 21.60 7.26 0.988 24.02 19.19



Analysis of Variance for HBT for 0032 - Fucus gardneri

Stations - 4, 5. 6, 8, 9. 10, 12 level .3 ft MLLW

Data transformed using log baself(x . .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 29.13 0.0000
SEASON 1 176.000 11.09 0.0007
STATION 6 176.000 14.17 0.0000
PERIOD-SEASON 1 176.000 0.02 0.9000
STATION-PERIOD 6 176.000 0.30 0.9384
STATIONSEASON 6 176.000 0.26 0.9565
PERIMD*STATION-SEASON 6 176.000 0.34 0.9165

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 29.13 27.60 0.9999 0.9998 0.2851
STATION*PERIOM 1.77 0.00 0.2175 0.3750

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.9928 0.2532 -3.921 .0001
Period in PC -0.8631 0.2326 -3.710 .0003
Period in FC-S -0.8262 0.3028 -2.729 .0070
Period in FC-W -0.9001 0.3533 -2.548 .0117
Period in DC-S -1.0730 0.3380 -3.175 .0018
Period in DC-W -0.9126 0.3771 -2.420 . .0165

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.059 0.0238 2.48 .0141 0.0984 0.0197
Period Op-

2  
0.324 0.0430 7.55 .0000 0.3952 0.2531

Op-l-04 0.190 0.0709 2.68 .0080 0.3074 0.0730
Op-2-04 0.392 0.1263 3.10 .0023 0.6004 0.1826
Op-l-0S -0.574 0.0709 -8.10 .0000 -0.4571 -0.6916
Op-2-05 -0.165 0.1114 -1.48 .1412 0.0196 -0.3489
op-l-06 0.156 0.0572 2.73 .0069 0.2510 0.0617
Op-2-06 0.408 0.1114 3.67 .0003 0.5927 0.2242
Op-1-08 0.156 0.0572 2.73 .0069 0.2510 0.0617
Op-2-08 0.408 0.1114 3.67 .0003 0.5927 0.2242
Op-i-09 0.209 0.0670 3.12 .0021' 0.3199 0.0983
Op-

2
-

0 9  
0.408 0.1114 3.67 .0003 0.5927 0.2242

OP-1-10 0.166 0.0584 2.84 .0050 0.2626 0.0694
Op-2-10 0.408 0.1114 3.67 .0003 0.5927 0.2242
Op-I-12 0.110 0.0572 1.92 .0570 0.2043 0.0150
0p-2-12 0.408 0.1114 3.67 .0003 0.5927 0.2242

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.2651 0.0491 -5.398 .0000 -0.1839 -0.3464

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.2013 0.1449 -1.39 .1664 0.0382 -0.4409
Station 05 -0.4097 0.1321 -3.10 .0022 -0.1913 -0.6281
Station 06 -0.2521 0.1253 -2.01 .0457 -0.0450 -0.4592
Station 08 -0.2521 0.1253 -2.01 .0457 -0.0450 -0.4592
Station 09 -0.1994 0.1300 -1.53 .1270 0.0156 -0.4144
Station 10 -0.2425 0.1258 -1.93 .0555 -0.0345 -0.4505
Station 12 -0.2988 0.1253 -2.39 .0181 -0.0917 -0.5060

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 9S% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-1 17 0.01 0.07 0.007 0.03 -0.00 0.10 0.69 0.19 0.01
04 OP-2 6 0.00 0.00 0.000 . 0.16 0.35 0.28 0.04
05 OP-1 17 0.75 1.67 0.127 1.02 0.48 -0.64 1.91 -0.35 -0.92
05 Op-2 7 0.59 2.29 0.302 1.32 -0.15 -0.41 2.36 0.33 -1.15
06 OP-1 26 0.00 0.00 0.000 0.07 0.62 0.13 0.02
06 op-2 7 0.00 0.00 0.000 0.17 0.35 0.26 0.07
08 op-1 26 0.00 0.00 0.000 0.07 0.62 0.13 0.02
08 op-2 7 0.00 0.00 0.000 0.17 0.35 0.28 0.07
09 Op-l 19 0.00 0.00 0.000 0.10 0.62 0.18 0.02
09 Op-2 7 0.00 0.00 0.000 0.17 0.35 0.28 0.07
10 op-1 25 0.00 0.00 0.000 0.08 0.62 0.14 0.02
10 Op-2 7 0.00 0.00 0.000 0.17 0.35 0.28 0.07
12 Op-1 26 0.02 0.14 0.008 0.03 -0.00 0.06 0.76 0.12 -0.00
12 Op-2 7 0.00 0.00 0.000 0.17 0.35 0.28 0.07

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 26 0.07 0.62 0.028 0.13 0.02
Op-2 7 0.17 0.35 0.042 0.28 0.07 -



Analysis of Variance for HBT for 0072 - Gastroclonium subarticulatum

Stations - 4, 5, 6, 8, 9, 10, 12 level .3 ft MLLW

Dats transformed using log basel0(x . 1)

Sattertbwaite's Adjustment for Degrees
of Freedom used in Analysis of Variance.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 11.96 0.0007
SEASON 1 176.000 0.07 0.7887
STATION 6 176.000 36.00 0.0000
PERIOD*SEASON 1 176.000 0.24 0.6234
STATION*PERIOD 6 176.000 15.33 0.0000
STATION-SEASON 6 176.000 0.02 1.0000
PERIOD*STATIONWSEASON 6 176.000 0.07 0.9988

Results for Power Analysis
Power at alpha - .i

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 80%

Source Parameter Parameter Power Power Change

PERIOD 11.96 10.82 0.9641 0.9487 0.1771
STATION*PERIOD 91.98 84.94 1.0000 1.0000 0.2044

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.5988 0.1245 4.808 .0000
Period in PC -0.0139 0.1144 -0.122 .9031
Period in FC-S -0.0448 0.1499 -0.301 .7640
Period in FC-W . 0.0169 0.1738 0.097 .9226
Period in DC-S 0.5464 0.1662 3.287 .0012
Period in DC-W 0.6511 0.185S 3.510 .0006

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0.030 0.0117 -2.60 .0102 -0.0110 -0.0498
Period Op-2 -0.114 0.0211 -5.39 .0000 -0.0790 -0.1489
Op-1-04 0.001 0.0349 0.04 .9699 0.0590 -0.0563
Op-2-04 0.005 0.0621 0.08 .9325 0.1080 -0.0975
Op-1-05 0.003 0.0349 0.09 .9284 0.0608 -0.0545
Op-2-05 0.009 0.0548 0.16 .8710 0.0995 -0.0817
Op-i-06 0.001 0.0281 0.04 .9703 0.0476 -0.0455
Op-2-06 O.OOS 0.0548 0.10 .9235 0.0959 -0.0854
Op-i-08 0.001 0.0281 0.04 .9703 0.0476 -0.0455
Op-2-08 -0.004 0.0548 -0.08 .9398 0.0865 -0.0948
Op-i-09 -0.045 0.0330 -1.35 .1774 0.0099 -0.0992
op-2-09 -0.010 0.0548 -0.18 .8555 0.0806 -0.1006
Op-i-10 -0.177 0.0287 -6.16 .0000 -0.1294 -0.2244
Op-2-10 -0.812 0.0548 -14.81 .0000 -0.7213 -0.9025
Op-1-12 0.002 0.0281 0.08 .9386 0.0487 -0.0444
Op-2-12 0.009 0.0548 0.16 .8710 0.0995 -0.0817

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95t

Period 0.0835 0.0242 3.458 .0007 0.1235 0.0436

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.0040 0.0713 -0.06 .9558 0.1139 -0.1218
Station 05 -0.0058 0.0650 -0.09 .9293 0.1016 -0.1132
Station 06 -0.0042 0.0616 -0.07 .9455 0.0977 -0.1061
Station 08 0.0052 0.0616 0.08 .9329 0.1071 -0.0967
Station 09 -0.0347 0.0640 -0.54 .5886 0.0711 -0.1404
Station 10 0.6350 0.0619 10.26 .0000 0.7373 0.5327
Station 12 -0.0067 0.0616 -0.11 .9130 0.0951 -0.1086

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

04 Op-I 17 0.00 0.07 0.004 0.01 -0.00 0.00 0.21 0.02 -0.02
04 Op-2 6 0.01 0.07 0.012 0.04 -0.02 0.02 0.17 0.08 -0.05

05 Op-i 17 0.00 0.00 0.000 0.01 0.14 0.03 -0.01
05 Op-2 7 0.00 0.00 0.000 0.02 0.14 0.07 -0.02
06 Op-i 26 0.00 0.07 0.003 0.01 -0.00 0.00 0.21 0.02 -0.01
06 Op-2 7 0.01 0.07 0.010 0.03 -0.01 0.01 0.17 0.07 -0.04
08 Op-I 26 0.00 0.07 0.003 0.01 -0.00 0.00 0.21 0.02 -0.01
08 Op-2 7 0.03 0.14 0.021 0.08. -0.02 -0.00 0.28 0.07 -0.08
09 Op-i 19 0.15 1.11 0.070 0.29 -0.00 -0.14 1.25 0.01 -0.29
09 Op-2 7 0.06 0.42 0.060 0.21 -0.09 -0.03 0.52 0.11 -0.18
I0 Op-i 25 1.19 10.07 0.525 2.27 0.11 -1.18 10.14 -0.10 -2.27
10 Op-2 7 7.05 11.53 1.506 10.74 3.37 -7.03 11.67 -3.31 -10.75
12 Op-i 26 0.00 0.00 0.000 0.01 0.14 0.02 -0.01
12 Op-2 7 0.00 0.00 0.000 0.02 0.14 0.07 -0.02

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-I 26 0.01 0.14 0.005 0.02 -0.01
Op-2 7 0.02 0.14 0.020 0.07 -0.02



Analysis of Variance for HBT for 0073 - Gnlidium coulteri

Stations - 4, 5, 6, 8, 9, 10, 12 level -3 ft MLLW

Data transformed using log basei0(x . .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 24.27 0.0000
SEASON 1 176.000 45.26 0.0000
STATION 6 176.000 33.52 0.0000
PERIODOSEASON 1 176.000 8.15 0.0048
STATION-PERIOD 6 176.000 4.00 0.0009
STATION-SEASON 6 176.000 1.48 0.1859
PERIOD-STATION-SEASON 6 176.000 0.36 0.9023

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 24.27 22.99 0.9994 0.9991 0.9860
STATIONIPERIOD 23.97 17.70 0.9859 0.9417 0.3148

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 1.4193 0.3566 3.980 .0001
Period in PC 0.9664 0.3276 2.950 .0036
Period in FC-S 1.5326 0.4265 3.594 .0004
Period in PC-W 0.4002 0.497S 0.804 .4223
Period in DC-S 2.2357 0.4760 4.697 .0000
Period in DC-N 0.6028 0.5321 1.135 .2580

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.034 0.0335 1.00 .3177 0.0891 -0.0218
Period op-2 -0.307 0.0605 -5.08 .0000 -0.2071 -0.4073
Op-l-04 -0.102 0.0998 -1.02 .3069 0.0628 -0.2674
Op-2-04 -0.649 0.1779 -3.65 .0004 -0.3545 -0.9430
Op-i-05 0.900 0.0998 5.00 .0000 0.6646 0.3344
Op-2-05 0.304 0.1569 1.94 .0541 0.5638 0.0448
Op-l-06 -0.343 0.0806 -4.26 .0000 -0.2101 -0.4767
Op-2-06 -0.568 0.1569 -3.62 .0004 -0.3087 -0.8277
Op-i-08 0.413 0.0806 5.13 .0000 0.5464 0.2799
Op-2-08 -0.608 0.1569 -3.88 .0002 -0.3487 -0.8676
Op-i-09 0.004 0.0944 0.04 .9650 0.2603 -0.1520
Op-2-09 0.087 0.1569 0.56 .5790 0.3467 -0.1723
Op-I-10 -0.800 0.0823 -9.73 .0000 -0.6644 -0.9364
Op-2-10 -1.168 0.1569 -7.44 .0000 -0.9082 -1.4271
Op-i-12 0.565 0.0806 7.02 .0000 0.6978 0.4313
Op-2-12 0.491 0.1569 2.87 .0046 0.7102 0.1912

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.3408 0.0692 4.926 .0000 0.4552 0.2264

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95*

Station 04 0.5464 0.2040 2.69 .0081 0.8838 0.2090
Station 05 0.1952 0.1860 1.05 .2954 0.5028 -0.1124
Station 06 0.2248 0.1764 1.27 .2043 0.5165 -0.0669
Station 08 1.0213 0.1764 5.79 .0000 1.3130 0.7296
Station 09 -0.0831 0.1831 -0.45 .6507 0.2198 -0.3959
Station 10 0.3672 0.1772 2.07 .0397 0.6601 0.0742
Station 12 0.1139 0.1764 0.65 .5194 0.4056 -0.1778

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95W c.i. Delta Range 951 Cli. 95V C.1.

04 Op-I 17 1.07 2.64 0.208 1.51 0.63 -0.44 3.33 0.05 -0.92
04 Op-2 6 2.93 4.03 0.567 4.38 1,47 -2.52 4.34 -1.02 -4.03
05 Op-i 17 0.16 0.69 0.047 0.26 0.06 0.47 1.32 0.64 0.30
05 Op-2 7 0.27 0.76 0.118 0.56 -0.02 0.18 1.46 0.60 -0.24
06 Op-i 26 1.43 3.06 0.144 1.73 1.14 -0.86 4.13 -0.51 -1.20
06 Op-

2  
7 1.77 1.88 0.260 2.40 1.13 -1.32 2.19 -0.57 -2.07

08 Op-1 26 0.58 4.03 0.235 1.07 0.10 -0.01 4.83 0.48 -0.50
08 Op-2 7 2.87 6.94 0.925 5.13 0.60 -2.42 7.64 -0.02 -4.82
09 Op-i 19 0.87 3.89 0.233 1.36 0.38 -0.26 4.62 0.28 -0.80
09 Op-2 7 0.69 2.78 0.378 1.51 -0.34 -0.14 2.64 0.72 -1.00
10 Op-1 25 7.01 27.64 1.439 9.98 4.04 -6.43 27.15 -3.48 -9.38
10 Op-2 7 11.14 21.46 3.518 19.75 2.53 -10.69 21.77 -2.00 -19.39
12 Op-I 26 0.15 1.46 0.062 0.28 0.02 0.43 2.15 0.60 0.26
12 Op-2 7 0.24 1.46 0.204 0.74 -0.26 0.21 1.46 0.68 -0.27

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-l 26 0.58 1.08 0.054 0.69 0.46
Op-2 7 0.45 0.69 0.101 0.69 0.20



Analysis of Variance for HET for 0074 - Gelidium pusillum

Stations - 4, 5, 6, 8, 9, 10, 12 level -3 ft MLLW

Data transformed using log basel0(x . .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 0.19 0.6625
SEASON 1 176.000 18.98 0.0000
STATION 6 176.000 7.98 0.0000
PERIOD-SEASON 1 176.000 10.91 0,0012
STATIOC* PERIOD 6 176.o000 0.5 0.7434
STATION*SEASON 6 176.000 3.85 0.0012
PERIODOSTATION*S-ASO0 6 176.000 0.SO 0.8055

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
.Centrality Centrality Adjusted Detect S0%

Source Parameter Parameter Power Power Change

PERIOD 0.19 0.00 0.1320 0.6514
STATION*PERIOD 3.50 0.00 0.3434 0.2205

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.3963 0.2858 -1.387 .1672
Period in FC 0.2267 0.2626 0.863 .3891
Period in PC-S 0.8571 0.3417 2.509 .0130
Period in PC-W -0.4037 0.3987 -1.013 .3126
Period in DC-S 0.2548 0.3815 0.668 .5050
Period in DC-W -1.0475 0.4256 -2.461 .0148

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.358 0.0269 13.33 .0000 0.4026 0.3137
Period Op-

2  
0.382 0.0485 7.89 .0000 0.4626 0.3022

Op-1-04 0.596 0.0800 7.45 .0000 0.7285 0.4639
Op-2-04 0.378 0.1426 2.65 .0088 0.6137 0.1421
Op-1-05 0.670 0.0800 8.37 .0000 0.8020 0.5374
Op-2-05 0.627 0.1258 4.99 .0000 0.8352 0.4193
Op-l-06 -0.017 0.0646 -0.26 .7969 0.0901 -0.1234
Op-2-06 0.017 0.1258 0.14 .8901 0.2253 -0.1905
Op-1-08 0.211 0.0646 3.27 .0013 0.3181 0.1045
Op-2-08 0.315 0.1258 2.50 .0132 0.5228 0.1069
Op-l-09 0.413 0.0757 5.46 .0000 0.5383 0.2881
Op-2-09 0.496 0.12S8 3.94 .0001 0.7038 0.2879
Op-1-lO 0.265 0.0659 4,03 .0001 0.3745 0.1565
Op-2-10 0.373 0.1258 2.97 .0034 0.5810 0.1651
Op-1-1

2  
0.368 0.0646 5.70 .0000 0.4748 0.2612

Op-2-12 0.471 0.1258 3.74 .0002 0.678S 0.2626

Paired comparisons of least square eans between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.0242 0.0554 -0.437 .6625 0.0674 -0.1159

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 951 Lower 95%

Station 04 0.2183 0.1635 1.34 .1836 0.4886 -0.0521
Station 05 0.0424 0.1490 0.28 .7762 0.2889 -0.2040
Station 06 -0.0340 0.1414 -0.24 .8100 0.1997 -0,2678
Station 08 -0.1035 0.1414 -0.73 .4649 0.1302 -0.3373
Station 09 -0.0826 0.1468 -0.56 .5741 0.1600 -0.3253
Station 10 -0.1076 0.1420 -0.76 .4495 0.1272 -0.3424
Station 12 -0.1025 0.1414 -0.73 .4692 0.1312 -0.3363

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

04 Op-1 17 0.04 0.42 0.027 0.10 -0.02 0.51 2.53 0.84 0.19
04 Op-2 6 0.23 0.49 0.080 0.44 0.03 0.35 1.67 0.98 -0.27
05 Op-1 17 0.00 0.07 0.004 0.01 -0.00 0.55 2.26 0.86 0.25
05 Op-2 7 0.08 0.21 0.035 0.17 -0.01 0.66 1.49 1.26 0.06
06 Op-1 26 0.51 3.26 0.136 0.79 0.23 -0.09 2.81 0.12 -0.29
06 Op-2 7 0.65 1.87 0.238 1.24 0.07 0.08 1.11 0.48 -0,31
09 Op-I 26 0.65 5.83 0.292 1.25 0.05 -0.22 5.59 0.25 -0.69
08 Op-2 7 0.30 0.83 0.110 0.57 0.03 0.44 1.56 0.95 -0.06
09 op-i 19 0.14 0.83 0.050 0.24 0.03 0.39 1.63 0.61 0.17
09 Op-2 7 0.20 0.76 0.116 0.48 -0.09 0.54 1.39 0.99 0.09
10 Op-i 25 0-44 4.86 0.220 0.90 -0.01 -0.01 3.23 0.26 -0.29
10 Op-2 7 0.40 1.53 0.236 0.97 -0.18 0.34 1.18 0.71 -0.03
12 Op-i 26 0.17 2.22 0.088 0.35 -0.01 0.25 1.18 0.37 0.14
12 Op-

2  
7 0.17 0.42 0.058 0.31 0.03 0.57 1.46 1.16 -0.02

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 26 0.42 2.33 0.101 0.63 0.21
Op-2 7 0.74 1.63 0.244 1.34 0.14



Analysis of Variance for EST for 0109 - Grateloupia doryphora

Stations = 4. 5, 6. 8, 9, 3.0, 12 level .3 ft MLLV

Data not transformed.

Satterthwaite's Adjustment for Degrees
of Freedom used in Analysis of Variance.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 0.32 0.5741
SEASON 1 176.000 2.60 0.1085
STATION 6 176.000 2.56 0.0211
PERIODDSEASON 1 176.000 0.32 0.5741
STATION-PERIOD 6 176.000 0.32 0.9251
STATION*SEASON 6 176.000 2.56 0.0211
PERIOD*STATION-SEASON 6 176.000 0.32 0.9251

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.32 0.00 0.1529 0.1246
STATION* PERIOD 1.93 0.00 0.2286 0.1584

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.5028 0.6462 0.778- .4375
Period in PC -0.0087 0.5937 -0.015 .9884
Period in FC-S -0.0174 0.7727 -0.022 .9821
Period in FC-W -0.0000 0.9015 -0.000 1.000
Period in DC-S 1.0056 0.8626 1.166 .2453
Period in DC-W 0.0000 0.9624 0.000 1.000

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-I -0.066 0.0608 -1.08 .2802 0.0347 -0.1663
Period Op-2 -0.136 0.1096 -1.24 .2151 0.0449 -0.3177
Op-1-04 -0.017 0.1809 -0.10 .9237 0.2818 -0.3165
Op-

2
-

0 4  
-0.00D 0.3224 -0.00 1.000 0.5332 -0.5332

Op-1-05 -0.000 0.1809 -0.00 1.000 0.2991 -0.2991
0p-2-05 -0.009 0.2844 -0.03 .9757 0.4615 -0.4789
Op-1-06 -0.000 0.1460 -0.00 1.000 0.2415 -0.2415
Op-2-06 0.000 0.2844 0.00 1.000 0.4702 -0.4702
Op-i-08 -0.000 0.1460 -0.00 1.000 0.2415 -0.2415
Op-2-08 -0.017 0.2844 -0.06 .9514 0.4528 -0.4876
Op-i-09 0.000 0.1711 0.00 1.000 0.2929 -0.2829
Op-2-09 -0.000 0,2844 -0.00 1.000 0.4702 -0.4702
Op-1-l0 -0.443 0.1490 -2.97 .0033 -0.1969 -0,6898
Op-2-10 -0.929 0.2844 -3.27 .0013 -0.4586 -1.3990
0p-1-12 0.000 0.1460 0.00 1.000 0.2415 -0.2415
Op-2-12 -0.000 0.2844 -0.00 1.000 0.4702 -0.4702

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0706 0.1254 0.563 .5741 0.2779 -0.1367

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.0174 0.3697 -0.05 .9626 0.5940 -0.6287
Station 05 0.0087 0.3370 0.03 .9795 0.5660 -0.5486
Station 06 -0.0000 0.3197 -0.00 1.000 0.5286 -0.5286
Station 08 0.0174 0.3197 0.05 .9567 0.5489 -0.5112
Station 09 0.0000 0.3318 0.00 1.000 0.5487 -0.5487
Station 10 0.4854 0.3210 1.51 .1323 1.0163 -0.0454
Station 12 0.0000 0.3197 0.00 1.000 0.5286 -0.5286

Station-period meann and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

04 op-i 17 0.02 0.28 0.016 0.0s -0.02 -0.02 0.28 0.02 -0.05
04 Op-2 6 0.00 0.00 0.000 0.00 0.00
05 Op-i 17 0.00 0.00 0.000 0.00 0.00
05 Op-2 7 0.01 0.07 0.010 0.03 -0.01 -0.01 0.07 0.01 -0.03
06 Op-i 26 0.00 0.00 0.000 0.00 0.00
06 Op-2 7 0.00 0.00 0.000 0.00 0.00
08 Op-1 26 0.00 0.00 0.000 0.00 0.00
08 Op-2 7 0.02 0.14 0.020 0.07 -0.03 -0.02 0.14 0.03 -0.07
09 Op-1 19 0.00 0.00 0.000 0.00 0.00
09 Op-2 7 0.00 0.00 0.000 0.00 0.00
10 Op-i 25 0.46 8.54 0.352 1.19 -0.27 -0.46 8.54 0.27 -1.19
10 Op-2 7 1.06 6.39 0.900 3.26 -1.14 -1.06 6.39 1.14 -3.26
12 Op-i 26 0.00 0.00 0.000 0.00 0.00
12 Op-2 7 0.00 0.00 0.000 0.00 0.00

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-I 26 0,00 0.00 0.000
Op-2 7 0.00 0.00 0.000



Analysis of Variance for HBT for 0082 - Mastocarpus papillatus

Stations - 4. 5, 6, 6, 9, 10, 12 level ÷3 ft MLLW

Data transformed using arcsin.

Results for Analysis of Variance

Source Source df Error df F-value

PERIOD 1 176.000 11.85
SEASON 1 176.000 7.25
STATION 6 1276.000 45.86
PERIOD*SEASON 1 176.000 0.06
STATION-PERIOD 6 176.000 7.01
STATION-SEASON 6 176.000 2.54
PERIOD-STATION-SEASON 6 176.000 1.86

Results for Power Analysis
Power at alpha - .1

Prob.

0.0007
0.0078
0.0000
0.8063
0.0000
0.0221
0.0894

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 11.85 10.71 0.9628 0.9469 1.0000

STATION-PERIOD 42.06 35.58 0.9999 0.9993 0.8857

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -26.5389 4.9801 -5.329 .0000
Period in PC 3.2611 4.5754 0.713 .4769
Period in FC-S 7.0988 5.9553 1.192 .2349
Period in FC-W -0.5765 6.9479 -0.083 .9340
Period in DC-S -32.0374 6.6476 -4.819 .0000
Period in DC-W -21.0404 7.4171 -2.837 .0051

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 955

Period Op-i 8.110 0.4683 17.32 .0000 8.8843 7.3356
Period Op-2 11.435 0.8450 13.53 .0000 12.8326 10.0380
Op-1-04 8.344 1.3942 5.98 .0000 10.6496 6.0387
Op-2-04 6.990 2.4849 2.81 .0055 11.0987 2.8808
Op-i-05 10.667 1.3942 7.65 .0000 12.9723 8.3614
Op-2-05 9.529 2.1915 4.35 .0000 13.1528 5.9053
Op-1-06 -7.236 1.1254 -6.43 .0000 -5.3749 -9.0969
Op-2-06 -8.005 2.1915 -3.65 .0003 -4.3610 -11.6285
Op-I-OS. 15.828 1.1254 14.06 .0000 17.6895 13.9675
Op-2-08 16.659 2.1915 7.60 .0000 20.2828 13.0353
Op-1-09 12.358 1.3184 9.37 .0000 14.5384 10.1784
Op-

2
-

0
9 22.900 2.1915 10.45 .0000 26.5240 19.2765

Op-1-10 4.016 1.1487 3.50 .0006 5.9154 2.1167
Op-2-10 19.174 2.1915 8.75 .0000 22,7976 15.5501
Op-1-12 12.791 1.1254 11.37 .0000 14.6524 10.9305
Op-2-12 12.800 2.1915 0.84 .0000 16.4238 9.1764

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -3.3254 0.9661 -3.442 .0007 -1.7279 -4.9229

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 1.3545 2.8493 0.48 .6351 6.0660 -3.3571
Station 05 1.1379 2.5974 0.44 .6619 5.4328 -3.1571
Station 06 0.7688 2.4636 0.31 .7554 4.8425 -3.3049
Station 08 -0.8306 2.4636 -0.34 .7364 3.2431 -4.9043
Station 09 -10.5419 2.5575 -4.12 .0001 -6.3130 -14.7708
Station 10 -15.1578 2.4743 -6.13 .0000 -11.0664 -19.2491
Station 12 -0.0087 2.4636 -0.00 .9972 4.0650 -4.0823

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 90% Cli. 95% C.I.

04 Op-i 17 9.49 15.21 1.192 12.02 6.97 9.90 21.35 12.84 6.97
04 Op-2 6 16.96 20.69 3.325 25.50 8.41 10.09 14.31 15.59 4.60
05 Op-1 17 7.26 16.18 1.005 9.39 5.13 12.13 19.62 14.88 9.39
05 Op-2 7 13.44 20.28 3.120 21.08 s.81 12.12 10.66 15.54 8.71
06 Op-I 26 29.08 43.82 2.446 34.12 24.04 -10.74 25.76 -7.75 -13.73
06 Op-2 7 39.13 37.15 6.091 54.03 24.22 -13.56 20.56 -6.74 -20.38
08 Op-i 26 3.15 10.62 0.621 4.43 1.87 15.19 33.99 17.95 12.42
08 Op-2 7 6.41 14.17 2.148 11.67 1.15 19.16 16.18 24.78 13.54
09 Op-1 19 5.75 12.15 0.824 7.48 4.02 13.27 39.06 16.99 9.55
09 Op-2 7 1.58 5.14 0.708 3.31 -0.15 23.99 24.34 33.34 14.64
10 Op-l 25 15.32 42.57 2.234 19.93 10.71 3.50 58.65 8.10 -1.10
10 Op-2 7 3.95 12.71 1.654 8.00 -0.10 21.62 21.49 29.63 13.61
12 Op-

1  
26 5.64 - 22.64 1.063 7.83 3.45 12.69 33.09 15.90 9.49

12 Op-2 7 9.89 25.62 3.028 17.30 2.48 15.67 24.17 24.55 6.80

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 9S% C.I.

Op-i 26 18.34 34.34 1.487 21.40 15.28
Op-2 7 25.57 24.06 3.818 34.91 16.22



Analysis of Variance for HBT for 0102 - Mazzaella affinis

Stations - 4, 5, 6, 8, 9, 10, 12 level +3 ft MLLW

Data transformed using log basel0(x + .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 0.50 0.4802
S ASON 1 176.000 27.25 0.0000
STATION 6 176.000 16.86 0.0000
PERIOD-SEASON 1 176.000 2.22 0.1383
STATION'PERIOD 6 176.000 3.51 0.0026
STATION-SEASON 6 176.000 2.50 0.0240
PERIOD-5TAS11ON'SFON 6 176.000 0.28 0.9480

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 501

Source Parameter Parameter Power Power Change

PERIOD 0.50 0.00 0.1830 0.5474
STATION-PERIOD 21.06 14.82 0.9722 0.8943 0.2932

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.3783 0.3372 1.122 .2635
Period in PC -0.0543 0.3098 -0.175 .8610
Period in PC-S 0.2181 0.4032 0.541 .5892
Period in FC-W -0.3268 0.4704 -0.695 .4882
Period in DC-S 0.7876 0.4501 1.750 .0819
Period in DC-W -0.0310 0.5022 -0.062 .9509

Least square means a confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% . Lower 95%

Period Op-l 0.377 0.0317 11.89 .0000 0.4294 0.3245
Period Op-2 0.331 0.0572 5.78 .0000 0.4253 0.2361
Op-1-04 0.676 0.0944 7.16 .0000 0.8322 0.5200
Op-

2
-

0 4  
0.658 . 0.1683 3.91 .0001 0.9364 0.3799

Op-1-05 0.690 0.0944 7.31 .0000 0.8465 0.5343
Op-2-05 0.784 0.1484 5.28 .0000 1.0289 0.5382
Op-l-06 0.284 0.0762 3.72 .0003 0.4097 0.1577
Op-2-06 0.263 0.1484 1.77 .0783 0.5082 0.0174
Op-1-08 0.367 0.0762 4.81 .0000 0.4928 0.2408
Op-2-08 -0.049 0,1484 -0.33 .7427 0.1966 -0.2942
Op-l-09 -0.097 0.0893 -1.09 .2789 0.0507 -0.2446
Op-2-09 0.320 0.1484 2.16 .0325 0.5651 0.0744
Op-i-10 0.075 0.0778 0.96 .3382 0.2033 -0.0539
Op-2-10 -0.426 0.1484 -2.87 .0046 -0.1803 -0.6711
Op-1-12 0.644 0.0762 8.45 .0000 0.7700 0.5179
Op-2-12 0.765 0.1484 5.15 .0000 1.0103 0.5195

Paired comparisons of least square means between periods

Source Difference Std. Err: T-value Prob. Upper 95% Lower 95*

Period 0.0463 0.0654 0.707 .4802 0.1545 -0.0619

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 9S9 Lower 95%

Station 04 0.0179 0.1929 0.09 .9260 0.3370 -0.3011
Station 05 -0.0931 0.1759 -0.53 .5970 0.1977 -0.3840
Station 06 0.0209 0.1668 0.13 .9005 0.2967 -0.2550
Station 08 0.4156 0.1668 2.49 .0137 0.6914 0.1397
Station 09 -0.4167 0.1732 -2.41 .0171 -0.1304 -0.7031
Station 10 0.5004 0.1675 2.99 .0032 0.7774 0.2234
Station 12 -0.1209 0.1668 -0.73 .4694 0.1549 -0.3968

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 951 ci. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-i 17 0.00 0.07 0.004 0.01 -0.00 0.56 1.87 0.81 0.31
04 Op-2 6 0.16 0.56 0.091 0.40 -0.07 0.48 0.87 0.88 0.09
05 Op-1 17 0.00 0.00 0.000 0.57 1.81 0.82 0.32
05 Op-2 7 0.01 0.07 0.010 0.03 -0.01 0.59 0.83 0.89 0.28
06 Op-i 26 0.24 1.46 0.071 0.39 0.10 0.24 2.36 0.44 0.04
06 Op-2 7 0.41 1.11 0.163 0.81 0.01 0.19 0.80 0.43 -0.06
08 Op-l 26 0.07 5.28 0.288 1.16 -0.02 -0.09 5.73 0.45 -0.64
08 Op-2 7 0.89 2.36 0.295 1.61 0.17 -0.30 2.64 0.57 -1.16
09 Op-i 19 0.89 2.71 0.223 1.36 0.42 -0.37 2.88 0.04 -0.77
09 Op-2 7 0.55 2.29 0.322 1.33 -0.24 0.05 2.81 0.94 -0.84
10 Op-l 25 0.64 3.40 0.183 1.02 0.26 -0.15 3.30 0.17 -0.46
10 Op-

2  
7 2.79 6,04 0.789 4.72 0.86 -2.19 6.08 -0.24 -4.14

12 Op-I 26 0.00 0.07 0.003 0.01 -0.00 0.48 1.81 0.65 0.30
12 Op-

2  
7 0.02 0.14 0.020 0.07 -0.03 0.58 0.83 0.87 0.28

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95t C.I.

Op-i 26 0.48 1.81 0.084 0.65 0.31
Op-2 7 0.60 0.83 0.119 0.89 0.30



Analysis of- Variance for EMT for 1324 - Mazzaella flaccida

Stations = 4, 5, 6, 8, 9, 10, 12 level-.3 ft MLLW

Data transformed using log baselO0 x + 1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 0.43 0.5130
SEASON 1 176.000 0.72 0.3978
STATION 6 176.000 43.22 0.0000
PERIOD-SEASON 1 176.000 0.00 0.9804
STATION-PERIOD 6 176.000 1.43 0.2064
STATION*SEASON 6 176.000 5.41 0.0000
PERIOD-STATION-SEASON 6 176.000 0.86 0.5290

Results'for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter power Power Change

PERIOD 0.43 0.00 0.1714 0.7564
STATION-PERIOD 8.57 2.47 0.6724 0.2676 0.8309

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.3612 0.1552 -2.327 .0211
Period in PC 0.2230 0.1426 1.564 .1196
Period in PC-S 0.4510 0.1856 2.430 .0161
Period in FC-W -0.0050 0.2165 -0.023 .9817
Period in DC-S -0.5944 0.2072 -2.869 .0046
Period in DC-W -0.1260 0.2311 -0.554 .5805

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.816 0.0146 56.09 .0000 0.6426 0.7943
Period Op-2 0.838 0.0263 31.63 .0000 0.6817 0.7946
Op-l-04 0.722 0.0434 16.62 .0000 0.7941 0.6504
Op-2-04 0.594 0.0774 7.66 .0000 0.7216 0.4655
op-1-05 0.868 0.0434 19.98 .0000 0.9400 0.7963
Op-2-05 0.773 0.0683 11.32 .0000 0.8861 0.6603
Op-1-06 0.330 0.0351 9.40 .0000 0.3876 0.2716
0p-2-06 0.330 0.0683 4.84 .0000 0.4432 0.2174
Op-1-08 0.937 0.0351 26.72 .0000 0.9951 0.8791
0p-2-06 1.043 0.0683 19.27 .0000 l.1S55 0.9296
0p-1-09 0.994 0.0411 24.19 .0000 1.0619 0.9260
Op-2-09 1.043 0.0683 15.27 .0000 1.1555 0.9296
Op-1-10 0.940 0.0358 26.2S .0000 0.9990 0.8806
Op-2-10 1.043 0.0683 15.27 .0000 1.1555 0.9296
Op-1-12 0.938 0.0351 26.75 .0000 0.9962 0.8802
0p-2-12 1.043 0.0683 15.27 .0000 1.1555 0.9296

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.0197 0.0301 -0.656 .5130 0.0300 -0.0695

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95t Lower 95%

Station 04 0.1288 0.0888 1.45 .1488 0.2756 -0.0181
Station 05 0.0950 0.0809 1.17 .2421 0.2288 -0.0388
Station 06 -0.0007 0.0768 -0.01 .9924 0,1262 -0.1277
Station 08 -0.1095 0.0766 -1.37 .1713 0.0215 -0.2324
Station 09 -0.0486 0.0797 -0.61 .5429 0.0832 -0.1804
Station 10 -0.1028 0.0771 -1.33" .1842 0.0247 -0.2303
Station 12 -0.1043 0.0768 -1.36 .1759 0.0226 -0.2313

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 951 c.i. Delta Range 95% Cli. 95% C.I.

04 0p-1 17 1.22 5.56 0.433 2.14 0.30 7.94 8.19 9.19 6.70
04 Op-2 6 3.66 6.67 1.136 6.68 0.74 8.56 10.49 12.17 4.96
05 Op-1 17 0.35 1.11 0.094 0.59 0.15 8.82 12.43 10.43 7.20
05 Op-2 7 1.60 6.04 0.846 3.67 -0.47 9.53 11.46 13.62 5.44
06 Op-1 26 3.94 10.83 0.623 5.22 2.65 4.56 8.51 5.51 3.62
06 Op-2 7 5.67 10.07 1.331 8.93 2.42 5.46 6.04 7.87 3.05
08 OP-1 26 0.00 0.07 0.003 0.01 -0.00 6.S0 15.35 10.05 6.95
08 Op-2 7 0.00 0.00 0.000 11.13 10.94 14.89 7.37
09 Op-1 19 0.00 0.07 0.004 0.01 -0.00 9.43 13.47 11.19 7.66
09 op-2 7 0.00 0.00 0.000 11.13 10.94 14.89 7.37
10 Op-1 25 0.00 0.00 0.000 8.60 15.35 10.20 6.99
10 Op-2 7 0.00 0.00 0.000 11.13 10.94 14.89 7.37
12 Op-1 26 0.00 0.00 0.000 .50 15.35 10.05 6.95
12 Op-2 7 0.00 0.00 0.000 11.13 10.94 14.89 7.37

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

OP-1 26 8.50 15.3S 0.752 10.05 6.95
Op-2 7 11.13 10.94 1.536 14.89 7.37



Analysis of Variance for HST for 0059 - non-coralline crust

Stations = 4, 5, 6, 8, 9, 10, 12 level .3 ft MLLW

Data transformed using arcain.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 27.27 0.0000
SEASON 1 176.000 1.09 0.2985
STATION 6 176.000 4B.55 0.0000
PERIOD-SEASON 1 176.000 7.24 0.0078
STATION-PERIOD 6 176.000 3.95 0.0010
STATION-SEASON 6 176.000 6.66 0.0000
PERIOD- STATION*SEASON 6 176.000 0.06 0.9993

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change.

PERIOD 27.27 25.96 0.9996 0.9997 1.0000
STATION*PERIOD 23.72 17.45 0.9850 0.9385 0.9916

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 16.0843 3.3786 4.761 .0000
Period in PC 7.8767 3.1041 2.538 .0120
Period in FC-S 13.5226 4.0402 3.347 .0010
Period in FC-W 2.2309 4.7136 0.473 .6366
Period in DC-S 22.7812 4.5099 5.051 .0000
Period in DC-W 9.3873 5.0320 1.866 .0638

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-l 2.561 0.3177 8.06 .0000 3.0861 2.0354
Period Op-2 -0.862 0.5733 -1.50 .1344 0.0858 -1.8102
Op-1-04 2.856 0,9459 3.02 .0029 4.4203 1.2921
Op-2-04 -1.457 1.6858 -0.86 .3885 1.3303 -4.2450
Op-i-0S 7.918 0.9459 8.37 .0000 9.4819 6.3538
Op-2-05 3.565 1.4868 2.40 .0175 6.0237 1.1068
Op-1-06 -0.452 0.7635 -0.59 .5543 0.8102 -1.7149
Op-2-06 0.337 1.4868 0.23 .8209 2.7958 -2.1214
Op-i-O8 12.803 0.7635 16.77 .0000 14.0656 11.5405
Op-2-08 7.284 1.4868 4.90 .0000 9.7424 4.8255
Op-1-09 -2.775 0.8944 -3.10 .0022 -1.2962 -4.2541
Op-2-09 -4.781 1.4868 -3.22 .0016 -2.3221 -7.2390
Op-i-lO -8.019 0.7793 -10.29 .0000 -6.7301 -9.3073
Op-2-10 -7.852 1.4868 -5.28 .0000 -5.3936 -10.3105
Op-1-12 5.595 0.7635 7.33 .0000 6.8571 4.3320
Op-2-12 -3.132 1.4868 -2.11 .0366 -0.6734 -5.5903

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 3.4230' 0.6554 0.222 .0000 4.5068 2.3392

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 4.3136 1.9331 2.23 .0269 7.5100 1.1171
Station 05 4.3526 1.7622 2.47 .0145 7.2664 1.4388
Station 06 -0.7894 1.6714 -0.47 .6373 1.9743 -3.5531
Station 08 5.5191 1.6714 3.30 .0012 8.2828 2.7554
Station 09 2.0054 1.7351 1.16 .2493 4.8744 -0.8637
Station 10 -0.1666 - 1.6786 -0.10 .9210 2.6091 -2.9423
Station 12 8,7265 1.6714 5.22 .0000 11.4902 5.9628

Station-period means and deltas from original data where control n.2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95t Cli. 95% C.I.

04 Op-i 17 16.92 15.35 1.253 19.58 14.27 3.75 8.96 5.21 2.28
04 Op-2 6 18.47 17.15 2.433 24.73 12.22 -2.34 9.65 1.42 -6.11
05 Op-i 17 10.78 14.17 0.897 12.68 8.88 9.89 16.94 12.32 7.47
05 Op-2 7 13.23 9.24 1.179 16.12 10.35 4.30 12.43 8.73 -0.14
06 Op-1 26 22.17 35.49 2.068 26.43 17.91 -1.29 21.46 1.36 -3.94
06 Op-2 7 17.23 24.72 3.744 26.39 8.07 0.30 12.22 4.00 -3.41
08 Op-i 26 6.73 17.92 0.969 8.72 4.73 14.15 22.08 16.27 12.03
08 Op-2 7 9.26 8.13 1.122 12.00 6.51 8.27 14.86 13.40 3.15
09 Op-i 19 25.15 28.54 1.660 28.63 21.66 -4.24 23.72 -1.46 -7.03
09 Op-2 7 24.48 18.06 2.525 30.66 18.31 -6.95 16.60 -1.56 -12.35
10 Op-i 25 33.13 45.35 2.607 38.51 27.75 -12.50 41.11 -8.14 -16.85
10 Op-2 7 28.74 32.36 4.913 40.76 16.72 -11.21 19.55 -4.77 -17.65
12 Op-i 26 13.64 19.79 0.882 15.45 11.82 7.24 18.85 9.24 S.25
12 Op-2 7 22.09 12.99 1.532 25.84 18.34 -4.56 13.96 0.27 -9.39

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 26 20.88 18.02 1.051 23.04 18.71
Op-2 7 17.53 15.28 2.722 24.19 10.87



Analysis of Variance for HST for 0034 - Pelvetia compressa'

Stations - 4, 5, 6, 8, 9, 10. 12 level -3 ft MLLW

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 89.83 0.0000
SEASON 1 176.000 0.37 0.5415
STATION 6 176.000 3.41 0.0033
PERIOD-SEASON 1 176.000 0.06 0.8204
STATION-PERIOD 6 176.000 2.09 0.0569
STATION-SEASON 6 176.000 0.06 0.9991
PERIOD*STATION*SEASON 6 176.000 0.06 0.9991

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 89.83 87.81 1.0000 1.0000 00.460
STATIONePURIOD 12.52 6.38 0.8352 0.5448 0.1918

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -15.9262 1.7108 -9.309 .0000
Period in FC -6.0929 1.5718 -3.876 .0001
Period in FC-S -5.9696 2.0458 -2.918 .0040
Period in PC-W -6.2162 2.3867 -2.604 .0100
Period in DC-S -16.6076 2.2836 -7.273 .0000
Period in DC-W -15.2448 2.5479 -5.983 .O0000

Least square means 6 confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-l 4.044 0.1609 25.14 .0000 4.3104 3.7784
Period Op-2 7.190 0.2903 24.77 .0000 7.6700 6.7100
Op-1-04 4.893 0.4790 10.22 .0000 5.6847 4.1007
Op-2-04 7.075 0.8536 8.29 .0000 8.4862 5.6631
0p-l-0S 3.927 0.4790 8.20 .0000 4.7187 3.1348
Op-

2
-

0 5  
4.826 0.7528 6.41 .0000 6.0712 3.5816

Op-
1

-
0 6  

3.080 0.3866 7.97 .0000 3.7189 2.4403
0p-2-06 6.091 0.7528 8.09 .0000 7.3357 4,8460
Op-l-08 3.769 0.3866 9.75 .0000 4.4080 3.1294
Op-2-08 8.084 0.7528 10.74 .0000 9.3293 6.8397
Op-1-09 4.487 0.4529 9.91 .0000 5.2363 3.7386
Op-2-0

9  
8.084 0.7528 10.74 .0000 9.3293 6.8397

Op-1-10 4.673 0.3946 11.84 .0000 5.3252 4.0202
Op-

2
-

1 0  
8.084 0.7528 10.74 .0000 9.3293 6.8397

Op-1-12 3.483 0.3866 9.01 .0000 4.1222 2.8436
Op-

2
-

1 2  
8.084 0.7528 10.74 .0000 9.3293 6.8397

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -3.1456 0.3319 -9.478 .0000 -2.5968 -3.6944

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -2.1820 0.9788 -2.23 .0271 -0.5634 -3.8005
Station 05 -0.8996 0.8923 -1.01 .3147 0.5758 -2.3751
Station 06 -3.0113 0.8463 -3.56 .0005 -1.6119 -4.4107
Station 08 -4.3158 0.8463 -5.10 .0000 -2.9164 -5.7152
Station 09 -3.5970 0.8786 -4.09 .0001 -2.1443 -5.0498
Station 10 -3.4118 0.8500 -4.01 .0001 -2.0063 -4.8173
Station 12 -4.6016 0.8463 -5.44 .0000 -3.2022 -6.0010

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-I 17 0.27 0.62 0.052 0.38 0.16 4.89 6.49 5.86 3.92
04 Op-

2  
6 0.98 1.04 0.165 1.41 0.56 7.13 3.78 8.57 5.69

05 Op-i 17 1.23 2.01 0.119 1.49 0.98 3.92 6.22 4.83 3.01
05 Op-2 7 3.32 3.68 0.496 4.54 2.11 4.79 6.22 6.50 3.08
06 Op-i 26 1.56 6.60 0.260 2.10 1.03 3.08 6.46 3.63 2.53
06 Op-2 7 1.96 2.29 0.338 2.79 1.14 6.15 3.16 7.09 5.21
08 Op-i 26 0.87 3.12 0.201 1.29 0.46 3.77 8.75 4.73 2.81
08 Op-

2  
7 0.00 0.00 0.000 9.11 2.88 9.02 7.20

09 Op-i 19 0.53 3.61 0.261 1.08 -0.02 4.48 8.85 5.68 3.28
09 Op-2 7 0.00 0.00 0.000 8.11 2.88 9.02 7.20
10 Op-i 25 0.00 0.00 0.000 4.67 6.56 5.40 3.95
10 Op-2 7 0.00 0.00 0.000 8.11 2.88 9.02 7.20
12 Op-i 26 1.16 2.71 0.176 1.52 0.80 3.48 8.37 4.47 2.49
12 Op-2 7 0.00 0.00 0.000 8.11 2.88 9.02 7.20

Period means and deltas from original control data where n.2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-l 26 4.64 6.56 0.339 5.34 3.94
Op-2 7 8.11 2.88 0.373 9.02 7.20



Analysis of variance for NET for 0135 - Phyllospadix spp.

Stations = 4, 5, 6, 8, 9, 10, 12 level .3 ft MLLK

Data transformed using log basel0(x + .5)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PRRIOD 1 176.000 6.88 0.0095
SRASON 1 176.000 0.96 0.3286
STATION 6 176.000 53.45 0.0000
PURIOD*SEASON 1 176.000 0.32 0.5716
STATION-PERIOD 6 176.000 4.50 0.0003
STATION*SEASON 6 176.000 0.13 0.9932
PERIOD- STATION-SEASON 6 176.000 0.10 0.9966

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PURIOD 6.88 5.80 0.8334 0.7747 0.5462

STATION-PERIOD 27.00 20.70 0.9932 0.9698 0.8629

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.2705 0.0720 -3.756 .0002
Period in PC 0.0140 0.0662 0.211 .8329
Period in FC-S 0.0146 0.0861 0.170 .8654
Period in FC-W 0.0133 0.1005 0.133 .6945
Period in DC-S -0.2157 0.0962 -2.244 .0261
Period in DC-W -0.3253 0.1073 -3.033 .0028

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 951

Period Dp-I 0.038 0.0068 5.68 .0000 0.0497 0.0273
Period 0p-2 0.075 0.0122 6.15 .0000 0.0953 0.0549
0p-1-04 -0.200 0.0202 -9.92 .0000 -0.1667 -0.2334
Dp-2-04 -0.358 0.0359 -9.97 .0000 -0.2988 -0.4177
Op-I-05 0.070 0.0202 3.45 .0007 0.1028 0.0362
Op-2-05 0.147 0.0317 4.65 .0000 0.1998 0.0949
Op-l-06 0.081 0.0163 4.97 .0000 0.1079 0.0540
Op-2-06 0.147 0.0317 4.65 .0000 0.1998 0.0949
Op-1-O8 0.081 0.0163 4.97 .0000 0.1079 0.0540
0p-2-08 0.147 0.0317 4.65 .0000 0,1998 0.0949
Op-I-09 0.079 0.0191 4.13 .0001 0.1103 0.0472
0p-2-09 0.147 0.0317 4.65 .0000 0.1998 0.0949
Op-i-l0 0.078 0.0166 4.71 .0000 0.1057 0.0507
Op-2-10 0.147 0.0317 4.65 .0000 0.1998 0.0949
Op-l-12 0.081 0.0163 4.97 .0000 0.1079 0.0540
Op-2-12 0.147 0.0317 4.65 .0000 0.1998 0.0949

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.0367 0.0140 -2.623 .0095 -0.0135 -0.0598

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 0.1582 0.0412 3.84 .0002 0.2264 0.0901
Station 05 -0.0778 0.0376 -2.07 .0397 -0.0187 -0.1400
Station 06 -0.0664 0.0356 -1.86 .0641 -0.0075 -0.1253
Station 08 -0.0664 0.0356 -1.86 .0641. -0.0075 -0.1253
Station 09 -0.0686 0.0370 -1.85 .0655 -0.0074 -0.1297
Station 10 -0.0692 0.0356 -1.93 .0549 -0.0100 -0.1283
Station 12 -0.0664 0.0356 -1.86 .0641 -0.0075 -0.1253

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 951 Cli. 95% C.I.

04 Op-I 17 0.54 1.18 0.093 0.73 0.34 -0.42 1.35 -0.21 -0.63
04 Op-2 6 1.10 1.53 0.201 1.62 0.58 -0.91 1.42 -0.43 -1.40
05 Op-l 17 0.02 0.28 0.017 0.06 -0.01 0.09 0.52 0.15 0.03
05 Op-2 7 0.00 0.00 0.000 0.20 0.24 0.29 0.12
06 Op-l 26 0.00 0.00 0.000 0.11 0.28 0.14 0.08
06 Op-2 7 0.00 0.00 0.000 0.20 0.24 0.29 0.12
08 Op-i 26 0.00 0.00 0.000 0.11 0.28 0.14 0.08
08 Op-2 7 0.00 0.00 0.000 0.20 0.24 0.29 0.12
09 Op-i 19 0.00 0.00 0.000 .. 0.10 0.28 0.14 0.07
09 Op-2 7 0.00 0.00 0.000 0.20 0.24 0.29 0.12
10 Op-i 25 0.00 0.00 0.000 0.10 0.28 0.13 0.07
10 Op-2 7 0.00 0.00 0.000 0.20 0.24 0.29 0.12
12 Op-i 26 0.00 0.00 0.000 0.11 0.28 0.14 0.08
12 Op-2 7 0.00 0.00 0.000 0.20 0.24 0.29 0.12

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 26 0.11 0.28 0.015 0.14 0.08
Op-2 7 0.20 0.24 0.034 0.29 0.12



Analysis of Variance for NET for 0099 - Porphyra spp.

Stations . 4, 5, 6, 8, 9, 10, 12 level -3 ft MLLW

Data transformed using log basel0(x - .1)

Results for Analysis of Variance

Source Source df Error dt F-value Prob.

PERIOD 1 176.000 7.96 0.0053
SEASON 1 176.000 93.58 0.0000
STATION 6 176.000 4.66 0.0002
PERIOD-SEASON 1 176.000 17.64 0.0000
STATION-PERIOD 6 176.000 1.15 0.3375
STATION-SEASON 6 176.000 4.70 0.0002
PERIOD*STATION*SEASON 6 176.000 1.16 0.3296

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 7.96 6.87 0.8780 0.8328 0.5736

STATION-PERIOD 6.68 0.80 0.5761 0.1504 0.1739

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.6671 0.2760 -3.142 .0020
Period in PC -0.1899 0.2S35 -0.749 .4550
Period in PC-S -0.6174 0.3300 -1.871 .0630
Period in FC-W 0.2377 0.3850 0.617 .5378
Period in DC-S -2.0137 0.3684 -5.467 .0000
Period in DC-W 0.2794 0.4110 0.680 .4976

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.220 0.0259 8.49 .0000 0.2633 0.1775
Period Op-2 0.371 0.0468 7.93 .0000 0.4488 0.2939
Op-1-04 0.238 0.0773 3.09 .0024 0.3661 0.1106
Op-2-04 0.173 0.1377 1.26 .2097 0.4010 -0.0543
Op-i-

0 5  
-0.015 0.0773 -0.20 .8425 0.1124 -0.1431

Op-2-05 0.154 0.1214 1.27 .2061 0.3549 -0.0467
Op-i-06 0.15S 0.0624 2.49 .0138 0.2582 0.0520
Op-2-06 0.240 0.1214 1.98 .0492 0.4413 0.0397
Op-•1-08 0.251 0.0624 4.02 .0001 0.3539 0.1476
Op-2-08 0.338 0.1214 2.78 .0060 0.5386 0.1370
Op-1-09 0.138 0.0731 1.89 .0609 0.2586 0.0170
Op-2-09 0.590 0.1214 4.86 .0000 0.7907 0.3691
Op-l-10 0.339 0.0636 5.32 .0000 0.4441 0.2336
Op-2-10 0.514 0.1214 4.23 .0000 0.7148 0.3132
Op-l-12 0.437 0.0624 7.01 .0000 0.5403 0.3341
Op-2-12 0.590 0.1214 4.86 .0000 0.7907 0.3691

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 9S%

Period -0.1510 0.0535 -2.821 .0053 -0.0625 -0.2395

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95t Lower 95%

Station 04 0.0650 0.1579 0.41 .6809 0.3261 -0.1960
Station 05 -0.1695 0.1439 -1.16 .2405 0.0685 -0.4075
Station 06 -0.0854 0.1365 -0.63 .5324 0.1403 -0.32111
Station 08 -0.0871 0.1365 -0.64 .5244 0.1387 -0.3128
Station 09 -0.4521 0.1417 -3.19 .0017 -0.2178 -0.6865
Station 10 -0.1752 0.1371 -1.28 .2029 0.0515 -0.4019
Station 12 -0.1527 0.1365 -1.12 .2648 0.0730 -0.3785

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-i 17 0.12 1.04 0.061 0.25 -0.01 0.20 1.53 0.39 0.01
04 Op-2 6 0.39 0.76 0.131 0.73 0.06 1.36 7.78 4.51 -1.79
05 Op-i 17 0.47 2.57 0.183 0.65 0.08 -0.15 2.76 0.16 -0.46
05 Op-2 7 0.55 1.94 0.292 1.26 -0.17 0.96 7.92 3.36 -1.45
06 Op-i 26 0.16 0.56 0.040 0.24 0.07 0.17 1.22 0.30 0.04
06 Op-2 7 0.30 1.32 0.177 0.73 -0.14 1.21 8.33 3.91 -1.49
08 Op-i 26 0.20 2.22 0.111 0.43 -0.03 0.13 2.64 0.34 -0.08
08 Op-2 7 0.67 6.04 0.861 2.98 -1.23 0.63 1.07 1.33 -0.07
09 Op-i 19 0.37 2.57 0.168 0.72 0.02 -0.01 3.23 0.30 -0.33
09 Op-2 7 0.00 0.00 0.000 . 1.50 7.92 4.17 -1.16
10 Op-i 25 0.04 0.28 0.016 0.07 0.01 0.30 1.42 0.47 0.13
10 Op-2 7 0.03 0.14 0.021 0.08 -0.02 1.47 7.92 4.15 -1.20
12 Op-1 26 0.00 0.00 0.000 0.33 1.42 0.50 0.16
12 Op-2 7 0.00 0.00 0.000 1.50 7.92 4.17 -1.16

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 26 0.33 1.42 0.082 0.50 0.16
Op-2 7 1.50 7.92 1.088 4.17 -1.16



Analysis of Variance for HBT for 0106 - Prionitis app.

Stations - 4, 5, 6,. 8, 9, 10, 12 level +3 ft MLLW

Data transformed using log baselO(x + .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 3.68 0.0566
SEASON 1 176.000 28.50 0.0000
STATION 6 176.000 135.93 0.0000
PERIOD*SEASON 1 176.000 0.67 0.4137
STATION*PERIOD 6 176.000 1.52 0.1749
STATION-SEASON 6 176.000 1.20 0.3106
PERIOD-STATION*SEASON 6 176.000 0.69 0.6555

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 3.68 2.64 0.6053 0.4900 0.9918
STATIONWPERIOD 9.10 3.00 0.6997 0.3067 0.9189

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob,

Period in DC 0.4813 0.1745 2.758 .0064
Period in PC -0.0266 0.1604 -0.166 .8687
Period in FC-S -0.0109 0.2087 -0.052 .9585
Period in PC-W -0.0422 ' 0.2435 -0.173 .8625
Period in DC-S 0.6598 0.2330 2.832 .0052
Period in DC-W 0.3028 0.2599 1.165 .2456

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-l -0.087 0.0164 -5.29 .0000 -0.0596 -0.1139
Period Op-2 -0.152 0.0296 -5.12 .0000 -0.1028 -0.2007
Op-i-0

4  
0.131 0.0489 2.69 .0079 0.2121 0.0505

Op-2-04 0.066 0.0871 0.76 .4474 0.2103 -0.0777
Op-l-05 0.074 0.0489 1.52 .1311 0.1549 -0.0067
Op-2-05 0.056 0.0768 0.73 .4664 0.1831 -0.0709
Op-l-06 -0.115 0.0394 -2.91 .0041 -0.0494 -0.1798
Op-2-06 -0.005 0.0768 -0.06 .9485 0.1220 -0.1320
Op-i-0 0.249 0.0394 6.31 .0000 0.3141 0.1837
Op-2-08 0.033 0.0768 0.42 .6714 0.1596 -0.0944
Op-i-09 0.040 0.0462. 0.86 .3895 0.1163 -0.0365
Op-2-09 0.014 0.0768 0.18 .5578 0.1408 -0.1132
Op-I-10 -1.174 0.0403 -29.17 .0000 -1.1078 -1.2409
Op-2-10 -1.345 0.0768 -17.51 .0000 -1.2181 -1.4721
Op-1-12 0.187 0.0394 4.75 .0000 0.2525 0.1220
Op-2-12 0.119 0.0768 1.55 .1228 0.2461 -0.0079

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0650 0.0339 1.919 .0566 0.1210 0.0090

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 0.0650 0.0999 0.65 .5159 0.2301 -0.1001
Station 05 0.0181 0.0910 0.20 .8430 0.1686 -0.1325
Station 06 -0.1096 0.0863 -1.27 .2059 0.0332 -0.2524
Station 08 0.2163 0.0863 2.51 .0132 0.3591 0.0735
Station 09 0.0261 0.0896 0.29 .7714 0.1743 -0.1221
Station 10 0.1708 0.0867 1.97 .0505 0.3142 0.0274
Station 12 0.0682 0.0863 0.79 .4308 0.2109 -0.0746

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-l 17 0.04 0.14 0.010 0.06 0.02 0.05 0.24 0.09 0.02
04 Op-2 6 0.05 0.14 0.023 0.11 -0.01 -0.00 0.21 0.07 -0.07
05 Op-l 17 0.07 0.28 0.020 0.11 0.03 0.02 0.38 0.08 -0.03
05 Op-

2  
7 0.04 0.14 0.021 0.09 -0.01 0.01 0.21 0.08 -0.05

05 Op-1 26 0.15 0.42 0.021 0.19 0.11 -0.07 0.52 -0.01 -0.12
06 Op-2 7 0.06 0.07 0.010 0.08 0.04 -0.00 0.10 0.03 -0.04
08 Op-i 26 0.00 0.00 0.000 0.09 0.24 0.11 0.06
08 Op-2 7 0.09 0.49 0.067 0.25 -0.08 -0.03 0.52 0.13 -0.20
09 Op-

1  
19 0.09 0.35 0.025 0.14 0.04 0.00 0.45 0.05 -0.05

09 Op-2 7 0.07 0.28 0.040 0.17 -0.03 -0.01 0.28 0.08 -0.11
10 Op-i 25 2.96 6.74 0.315 3.61 2.31 -2.88 6.77 -2.23 -3.53
10 Op-2 7 3.59 3.54 0.462 4.72 2.46 -3.54 3.65 -2.39 -4.69
12 Op-i 26 0.02 0.07 0.006 0.03 0.01 0.07 0.28 0.08 0.04
12 Op-2 7 0.02 0.07 0.013 0.05 -0.01 0.03 0.17 0.08 -0.01

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95t C.I. 95% C.I.

Op-i 26 0.09 0.24 0.011 0.11 0.06
Op-2 7 0.05 0.10 0.015 0.09 0.02



Analysis of Variance for NET for aspp - Spp. Algae

Stations = 4. 5, 6, 8, 9, 10, 12 level +3 ft MLLW

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 1.49 0.2241
SEASON 1 176.000 25.25 0.0000
STATION 6 176.000 61.23 0.0000
PERIOD-SEASON 1 176.000 1.24 0.2660
STATION-PERIOD 6 176.000 4.25 0.0005
STATION-SEASON 6 176.000 1.22 0.2981
PERIOD-STATION-SEASON 6 176.000 0.43 0,8603

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 1.49 0.47 0.3359 0.1782 1.0000
STATION-PERIOD 25.51 19.22 0.9903 0.9580 0.9998

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.8858 1.2322 0.719 .4732
Period in PC 1.IS56 1.1321 1.021 .3088
Period in FC-S 1.3067 1.473S 0.887 .3764
Period in PC-W 1.0045 1.7191 0.584 .5598
Period in DC-S 2.6017 1.6448 1.582 .1155
Period in DC-W -0.8301 1.8352 -0.452 .6516

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 2.883 0.1159 24.88 .0000 3.0743 2.6911
Period Op-2 2.591 0.2091 12.39 .0000 2.9368 2.2453
Op-i-04 1.977 0.3450 5.73 .0000 2.5479 1.4070
Op-2-04 0.825 0.6148 1.34 .1814 1.8417 -0.1917
Op-1-05 2.741 0.3450 7.95 .0000 3.3118 2.1709
Op-

2
-

0 5  
2.388 0.5422 4.40 .0000 3.2841 1.4909

Op-i-
0 6  

-0.067 0.2785 -0.24 .8093 0.3932 -0.5278
Op-

2
-

0 6  
0.283 0.5422 0.52 .6020 1.1800 -0.6133

Op-i-08 3.960 0.2785 14.22 .0000 4.4201 3.4992
Op-

2
-

0 8  
3.146 0.5422 5.80 .0000 4.0425 2.2492

Op-l-09 3.828 0.3262 11.73 .0000 4.3672 3.2884
Op-

2
-

0 9  
5.008 0.5422 9.24 .0o00 5.9050 4.1117

Op-l-10 1.477 0.2842 5.20 .0000 1.9466 1.0066
Op-2-10 -0.888 0.5422 -1.64 .1035 0.0091 -1.7841
Op-1-12 6.263 0.2785 22.49 .0000 6.7239 5.8030
Op-2-12 7.375 0.5422 13.60 .0000 8.2716 6.4784

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.2916 0.2390 1.220 .2241 0.6869 -0.1036

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 1.1S24 0.7050 1.63 .1039 2,3182 -0.0133
Station 05 0.3538 0.6427 0.55 .5826 1.4165 -0.7089
Station 06 -0.3506 0.6096 -0.58 .5659 0.6573 -1.3586
Station 08 0.8138 0.6096 1.34 .1836 1.8217 -0.1942
Station 09 -1.1806 0.6328 -1.87 .0638 -0.1342 -2.2269
Station 10 2.3641 0.6122 3.86 .0002 3.3764 1.3518
Station 12 -1.1115 0.6096 -1.82 .0699 -0.1036 -2.1195

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-I 17 8.35 5.00 0.340 9.07 7.63 2.03 4.60 2.76 1.30
04 Op-2 6 9.93 4.20 0.616 11.52 8.35 0.34 6.35 2.64 -1.96
05 Op-i 17 7.57 4.30 0.283 8.17 6.97 2.81 5.05 3.54 2.07
05 Op-2 7 8.03 3.60 0.472 9.18 6.87 2.29 5.15 3.98 0.61
06 Op-i 26 9.99 2.70 0.156 10.31 9.67 -0.07 3.40 0.33 -0.47
06 Op-2 7 10.04 1.90 0,236 10.62 9.47 0.28 2.46 1.07 -0.52
08 Op-i 26 5.97 6.80 0.333 6.65 5.28 3.96 5.50 4.57 3.35
08 Op-2 7 7.26 2.40 0,281 7.94 6.57 3.06 2.45 3.96 2.17
09 Op-i 19 6.42 4.80 0.360 7.17 5.66 3.84 6.20 4.66 3.03
09 Op-2 7 5.44 2.30 0.302 6.18 4.70 4.88 3.45 5.99 3.77
10 Op-i 25 8.49 10.30 0.586 9.70 7.28 1.47 8.30 2.37 0.58
10 Op-2 7 11.31 2.80 0.349 12.17 10.46 -0.99 2.80 0.13 -2.11
12 Op-1 26 3.66 2.90 0.133 3.94 3.39 6.26 4.75 6.75 5.77
12 Op-2 7 3.06 3.10 0.405 4.05 2.07 7.26 4.35 8.63 5.90

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 26 9.93 3.80 0.223 10.38 9.47
Op-2 7 10.32 2.45 0.288 11.03 9.62



Analysis of Variance for HBT for 1173 - Ulva/Enteromorpha spp.

Stations = 4, 5, 6, 8, 9, 10. 12 level .3 ft MLLW

Data transformed using log basel0(x . .1)

Satterthwaite s Adjustment for Degrees
of Freedom used in Analysis of Variance.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 4.60 0.0333
SEASON 1 176.000 26.40 0.0000
STATION 6 176.000 13.80 0.0000
PERIOD*SEASON 1 176.000 4.78 0.0302
STATION*PERIOD 6 176.000 0.94 0.4651
STATION-SEASON 6 176.000 10.65 0.0000
PERIOD- STATIOE*SRASON 6 176.000 0.84 0.5409

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 4.60 3.55 0.6890 0.5922 0.1502
STATION*PERIO0 5.66 0.00 0.4974 0.1368

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 1.0057 0.3886 2.588 .0105
Period in FC 0.1267 0.3571 0.355 .7231
Period in FC-S 0.2535 0.4647 0.545 .5862
Period in FC-W 0.0000 0.5422 0.000 1.000
Period in DC-S 2.0323 0.5188 3.917 .0001
Period in DC-W -0.0208 0.5788 -0.036 .9714

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-I -0.138 0.0365 -3.76 .0002 -0.0772 -0.1980
Period Op-2 -0.299 0.0659 -4.84 .0000 -0.1903 -0.4084
Op-1-04 0.047 0.1088 0.43 .6693 0.2265 -0.1334
Op-2-04 -0.000 0.1939 -0.00 1.000 0.3207 -0.3207
Op-i-05 0.047 0.1088 0.43 .6693 0.2265 -0.1334
Op-2-05 -0.000 0.1710 -0.00 1.000 0.2828 -0.2828
Op-1-O6 0.034 0.0878 0.39 .7023 0.1789 -0.1116
Op-2-06 -0.000 0.1710 -0.00 1.000 0.2828 -0.2828
OP-1-08 -0.050 0.0878 -0.56 .5733 0.0957 -0.1948
Op-2-08 -0-202 0.1710 -1.18 .2392 0.0808 -0.4848
Op-1-09 -0.506 0.1029 -4.92 .0000 -0.3359 -0.6762
Op-2-09 -0.786 0.1710 -4,60 .0000 -0.5031 -1.0687
Op-l-10 -0.568 0.0896 -6.34 .0000 -0.4196 -0.7161
Op-2-10 -1.108 0.1710 -6.48 .0000 -0.8249 -1.3905
Op-1-12 0.034 0.0878 0.38 .7023 0.1789 -0.1116
Op-2-12 -0.000 0.1710 -0.00 1.000 0.2828 -0.2828

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.1618 0.0754 2.146 .0333 0.2864 0.0371

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95t Lower 95%

Station 04 0.0466 0.2224 0.2i .8344 0.4142 -0.3211
Station 0S 0.0466 0,2027 0.23 .8186 0.3817 -0.2886
Station 06 0.0336 0.1923 0.17 .8614 0.3515 -0.2843.
Station 08 0.1524 0.1923 0.79 .4290 0.4703 -0.1655
Station 09 0.2799 0.1996 1.40 .1626 0.6099 -0.0502
Station 10 0.5398 0.1931 2.80 .0058 0.8591 0.2206
Station 12 0.0336 0.1923 0.17 .8614 0.3515 -0.2843

Station-period means and deltas from original data where control n.2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cii. 95% C.I.

04 Op-1 17 0.00 0.00 0,000 0.02 0.31 0.06 -0.02
04 Op-2 6 0.00 0.00 0.000 0.00 0.00
05 Op-i 17 0.00 0.00 0.000 0.02 0.31 0.06 -0.02
05 Op-2 7 0.00 0.00 0.000 0.00 0.00
06 Op-1 26 0.00 0.00 0.000 0.01 0.31 0.04 -0.01
06 Op-2 7 0.00 0.00 0.000 0.00 0.00
08 Op-i 26 0.15 3.75 0.144 0.45 -0.14 -0.14 4.06 0.16 -0.44
08 Op-2 7 0.58 4.03 0.575 1.98 -0.83 -0.58 4.03 0.83 -1.98
09 Op-i 19 3.41 31.32 1.888 7.38 -0.55 -3.40 31.63 0.58 -7.37
09 Op-2 7 3.57 14.24 2.014 8.50 -1.36 -3.57 14.24 1.36 -8.50
10 Op-i 25 4.04 29.31 1.565 7.27 0.81 -4.02 29.31 -0.80 -7.25
10 Op-2 7 7.44 22.08 3.251 15.40 -0.52 -7.44 22.08 0.52 -15.40
12 Op-i 26 0.00 0.00 0.000 0.01 0.31 0.04 -0.01
12 Op-2 7 0.00 0.00 0.000 0.00 0.00

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95t C.I. 95% C.I.

Op-l 26 0.01 0.31 0.012 0.04 -0.01
Op-2 7 0.00 0.00 0.000



Analysis of Variance for HBT for acov - Algal Cover

Stations - 4, 5, 6. 8, 9, 10, 12 level .1 ft MLLW

Data not transformed.

Results for Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIOD*SRASON
STATION-PERIOD
STATION-SEASON
PERIOD* STATION5SEASON

Results for Power Analysis
Power at alpha - .1

Source df Error df F-value

1 174.000 9.34
1 174.000 0.19
6 174.000 33.28
1 174.000 3.46
6 174.000 2.65
6 174.000 3.71
6 174.000 2.11

Prob.

0.0026
0.6627
0.0000
0.0645
0.0175
0.0017
0.0541

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 9.34 8.23 0.9192 0.8875 1.0000

STATION-PERIOD 15.90 9.71 0.9148 0.7284 0.9697

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 12.8810 14,3156 0.900 .3695
Period in FC 46.6652 13.2242 3.530 .0005
Period in FC-S 49.8994 17.1192 2.915 .0040
Period in PC-W 43.4710 20.1608 2.156 .0324
Period in DC-S -26.5908 19.1094 -1.391 .1659
Period in DC-W 52.3528 21.3214 2.455 .0151

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95t Lower 95%

Period Op-1 36.682 1.3604 26.96 .0000 38.9313 34.4321
Period Op-2 28.172 2.4292 11.60 .0000 32.1892 24.1552
Op-l-04 20.908 4.1241 5.07 .0000 27.7279 14.0882
Op-2-04 -2.244 7.1432 -0.31 .7538 9.5686 -14.0562
Op-i-05 26.927 4.1241 6.53 .0000 33.7468 20.1070
Op-2-05 13.266 6.2997 2.11 .0367 23.6832 2.8491
Op-1-06 16.660 3.2352 5.15 .0000 22.0104 11.3105
Op-2-06 6.768 6.2997 1.06 .2827 17.2059 -3.6292
Op-i-08 38.657 3.7898 10.20 .0000 44.9238 32.3897
Op-2-00 23.058 6.2997 3.66 .0003 33.4756 12.6407
Op-i-09 46.568 3.2352 14.39 .0000 51.9177 41.2178
Op-2-09 61.647 6.2997 . 9.79 .0000 72.0648 51.2297
Op-l-10 39.449 3.3019 11.95 .0000 44.9091 33.9685
Op-2-10 31.906 6.2997 5.06 .0000 42.3239 21.4888
Op-1-12 67.603 3.2352 20.90 .0000 72.9530 62.2531
Op-2-12 62.703 6.2997 9.97 .0000 73.2010 52.3660

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 8.9095 2.7842 3.056 .0026 13.1135 3.9054

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 23.1519 6.2482 2.81 .0056 36.7916 9.5121
Station 05 13.6613 7.5296 1.61 .0713 26.1126 1.2099
Station 06 9.8720 7.0819 1.39 .1651 21.5830 -1.8369
Station 08 15.5986 7,3518 2.12 .0353 27.7559 3.4412
Station 09 -19,0795 7.0819 -2.13 .0346 -3.3685 -26.7905
Station 10 7.5424 7.1126 1.06 .2904 19.3042 -4.2194
Station 12 4.8195 7.0819 0.68 .4971 16.5309 -6.8914

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-i 16 81.86 90.58 7.108 97.01 66.71 20.91 57.77 29.82 11.99
04 Op-2 6 116.64 98.69 15.637 158.84 78.44 -6.24 55.77 13.52 -25.99
05 Op-I 16 75.84 62.07 5.571 87.72 63.97 26.93 33.22 32.07 21.78
05 Op-2 7 99.32 65.41 11.265 122.93 67.71 12.66 31.41 23.66 1.65
06 Op-i 26 84.24 68.29 4.073 92.63 75.85 16.66 32.22 20.92 12.60
06 Op-2 7 101.59 65.59 10.637 127.62 75.57 6.38 20.23 14.89 -2.12
06 Op-i 19 63.25 93.74 6.499 76.90 49.59 38.81 67.11 48.37 29.26
08 Op-2 7 83.32 67.18 8.440 103.97 62.67 24.65 65.52 47.46 1.84
09 Op-i 26 54.33 84.33 4.849 64.32 44.34 46.57 72.35 53.64 39.50
09 Op-2 7 42.95 55.11 7.799 62.03 23.86 65.03 89.60 98.45 31.61
10 Op-i 25 62.06 96,28 5.480 73.37 50.75 39.34 74.03 47.02 31.66
10 Op-2 7 75.64 60.76 9.199 98.15 53.13 32.34 32.29 42.19 22.52
12 Op-i 26 33.30 76.48 3.914 41.36 25.23 67.60 69.00 75.39 59.82
12 Op-2 7 44.67 58.49' 8.968 66.62 22.73 63.30 50.04 77.71 48.90

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-l 26 100.90 48.00 3.294 107.68 94.11
Op-2 7 107.98 56.07 9.518 131.26 84.69



Analysis of Variance for HBT for adiv - Algal Diversity

Stations - 4, 5, 6. 8, 9. 10, 12 level +1 ft MLLW

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value Prob,

PERIOD 1 174.000 0.35 0.5565
SEASON 1 174,000 16.34 0.0001
STATION 6 174.000 107.06 0.0000
PERIOD*SRASON 1 174.000 1.28 0.2588
STATION-PERIOD 6 174.000 2.68 0.0162
STATION-SEASON 6 174.000 1.14 0.3412
PERIOD-STATION-SEASON 6 174.000 0.37 0.9002

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 501

Source Parameter Parameter Power Power Change

PERIOD 0.35 0.00 0.1579 1.0000
STATIONO'PERIOD 16.10 9.92 0.9184 0.7377 1.0000

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.2262 0.2492 -0.908 .3653
Period in VC 0.0263 0.2302 0.114 .9092
Period in FC-S -0.1412 0.2980 -0.474 .6363
Period in FC-W 0.1937 0.3509 0.552 .5816
Period in DC-S -0.4431 0.3326 -1.332 .1846
Period in DC-W -0.0093 0.3711 -0.025 .9801

Least square means a confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 9S%

Period Op-i 0.177 0.0237 7.47 .0000 0.2160 0.1377
Period Op-2 0.205 0.0423 4.86 .0000 0.2754 0.1355
Op-1-0

4  
-0.345 0.0718 -4.80 .0000 -0.2262 -0.4636

Op-2-04 -0.527 0.1243 -4.24 .0000 -0.3212 -0.7324
Op-i-05 -0.293 0,0718 -4.08 .0001 -0.1740 -0.411S
0p-2-05 -0.149 0.1097 -1.36 .175 0.0323 -0.3304
0p-1-06 -0.018 0.0563 -0.32 .7473 0.0750 -0.1113
Dp-2-06 -0.006 0.1097 -0.06 .9548 0.1751 -0.1976
0p-1-08 0.001 0.0660 0.02 .9958 0.1103 -0.1079
0p-2-08 0.029 0.1097 0.26 .7931 0.2101 -0.1525
Op-l-09 0.092 0.0563 1.63 .1040 0.1852 -0.0011
Dp-2-09 0.519 0.1097 4.73 .0000 0,7002 0.3375
Op-1-10 0.180 0.0575 3.13 .0020 0.2751 0.0850
Op-2-10 0.041 0.1097 0.37 .7105 0.2221 -0.1406
Op-1-12 1.621 0.0563 28.78 .0000 1.7139 1.5276
Op-2-12 1.532 0.1097 13.97 .0000" 1.7131 1.3504

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 955 Lower 95V

Period -0.0286 0.0485 -0.589 .5565 0.0510 -0.1087

Paired cormparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 955 Lower 95%

Station 04 0.1819 0.1436 1.27 .2068 0.4194 -0.05SS
Station 05 -0.1437 0.1311 -1.10 .2744 0.0730 -0.3604
Station 06 -0.0119 0.1233 -0.10 .9229 0.1919 -0.2158
Station 08 -0.0276 0.1280 -0.22 .8293 0.1840 -0.2393
Station 09 -0.4268 0.1233 -3.46 .0007 -0.2230 -0.6307
Station 10 0.1393 0.1238 1.13 .2621 0.3440 -0.0654
Station 12 0.0890 0.1233 0.72 .4714 0.2928 -0.1149

Station-period seans and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 951 c.i. 95% c.i. Delta Range 95% Cli. 95t C.I.

04 Op-I 16 2.69 0.47 0.036 2.76 2.61 -0.34 0.68 -0.23 -0.46
04 0p-2 6 2.97 0.40 0.052 3.11 2.84 -0.54 0.45 -0.37 -0.72
05 op-i 16 2.64 0.42 0.036 2.71 2.56 -0.29 0.91 -0.13 -0.45
05 Op-2 7 2.62 -0.60 0.077 2.81 2.43 -0.18 0.83 0.07 -0.43
06 Op-i 26 2.36 0.75 0.036 2.44 2.29 -0,02 1.06 0.08 -0.12
06 Op-2 7 2.46 0.33 0.048 2.57 2.34 -0.01 0.48 0.13 . -0.15
08 Op-i 19 2.37 0.74 0.045 2.47 2.28 0.01 1.02 0.14 -0.12
08 Op-2 7 2.42 0.57 0.083 2.62 2.21 0.02 0.83 0.30 -0.25
09 Op-i 26 2.25 1.34 0.074 2.41 2.10 0.09 1.55 0.25 -0.07
09 Op-2 7 1.93 0.62 0.080 2.13 1.74 0.51 0.86 0.76 0.26
10 Op-i 25 2.16 1.13 0.058 2.28 2.04 0.18 1.11 0.30 0.05
10 Op-2 7 2.43 0.91 0.104 2.68 2.18 0.01 1.05 0.33 -0.30
12 Op-i 26 0.72 1.52 0.087 0.90 0.55 1.62 1.47 1.78 1.47
12 OP-2 7 0.90 0.82 0.100 1.15 0.66 1.54 0.76 1.80 1.28

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 951 C.I. 95% C.I.

Op-i 26 2.35 0.75 0.041 2.43 2.26
Op-2 7 2.44 0.26 0.040 2.54 2.34



Analysis of Variance for SBT. for 0003 - bare rock

Stations = 4, 5, 6, 8, 9, 10, 12 level +1 ft MLLM

Data transformed using log baselo (x - .1)

Results for Analysis of Variance

Source Source df Error df

PERIOD 1 174.000
SEASON 1 174.000
STATION 6 174.000
PERIOD-SEASON 1 174.000
STATION*PERIOD 6 174.000
STATION*SEASON 6 174.000
PERIOD'STATIONrSEASON 6 174.000

Results for Power Analysis
Power at alpha = .1

F-value

0.83
0.33

10.58
0.99
0.99
0.99
0.82

Prob.

0.3647
0.8668
0.0000
0.3219
0.4340
0.4303
0.5577

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50s
Parameter Parameter Power Power ChangeSource

PERIOD 0.83 0.00 0.2352 1.0000
STATION-PERIOD 5.94 0.00 0.5156 0.1006

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.1308 0.2656 -0.493 .6230
Period in PC -0.1978 0.2454 -0.806 .4212
Period in PC-S -0.1888 0.3177 -0.594 .5530
Period in FC-W -0.2068 0.3741 -0.553 .5811
Period in DC-S 0.2195 0.3546 0.619 .S368
Period in DC-W -0.4811 0.3956 -1.216 .22S6

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 958 Lower 958

Period Op-i -0.460 0.0252 -18.20 .0000 -0.4178 -0.5013
Period Op-2 -0.413 0.0451 -9.15 .0000 -0.3380 -0.4871
Op-l-04 -0.238 0.0765 -3.11 .0022 -0.1112 -0.3643
Op-2-04 -0.199 0.1326 -1.50 .1355 0.0204 -0.4180
Op-l-os -0.477 0.0765 -6.24 .0000 -0.3507 -0.6038
Op-2-oS -0.328 0.1169 -2.81 .0056 -0.1348 -0.5214
Op-I-06 -0.107 0.0600 -1.79 .0754 -0.0081 -0.2066
Op-2-06 -0.098 0.1169 -0.84 .4048 0.0957 -0.2909
Op-l-08 -0.592 0.0703 -8.41 .0000 - -0.4753 -0.7078
Op-2-08 -0.479 0.1169 -4.10 .0001 -0.2860 -0.6726
Op-1-09 -0.546 0.0600 -9.09 .0000 -0.4465 -0.6450
Op-2-09 -0.746 0.1169 -6.38 .0000 -0.5529 -0.9395
Op-I-10 -0.445 0.0613 -7.27 .0000 -0.3442 -0.5468
Op-2-10 -0.433 0.1169 -3.71 .0003 -0.2399 -0.6265
Op-1-12 -0.811 0.0600 -13.52 .0000 -0.7121 -0.9107
Op-2-12 -0.605 0.1169 -5.17 .0000 -0.4113 -0.7979

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 958

Period -0.0470 0.0517 -0.909 .3647 0.0385 -0.1324

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 958

Station 04 -0.0390 0.1531 -0.25 .7992 0.2141 -0.2921
Station 05 -0.1491 0.1397 -1.07 .2874 0.0820 -0.3801
Station 06 -0.0097 0.1314 -0.07 .9410 0.2076 -0.2271
Station 08 -0.1122 0.1364 -0.82 .4118 0.1134 -0.3378
Station 09 0.2005 0.1314 1.53 .1290 0.4178 -0.0169
Station 10 -0.0123 0.1320 -0.09 .9258 0.2060 -0.2306
Station 12 -0.2068 0.1314 -1.57 .1175 0.0106 -0.4241

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 958 c.i. Delta Range 958 CIi. 958 C.I.

04 Op-l 16 5.99 7.99 0.505 7.07 4.91 -2.53 5.80 -1.74 -3.31
04 Op-2 6 5.78 6.74 1.010 8.37 3.18 -2.26 8.26 0.83 -5.36
05 Op-l 16 10.50 12.99 0.935 12.50 8.51 -7.04 11.56 -5.14 -8.94
05 Op-2 7 7.87 5.83 0.768 9.75 5.99 -4.22 6.94 -1.97 -6.47
06 Op-i 26 4.74 12.08 0.556 5.88 3.59 -1.42 11.70 -0.31 -2.54
06 Op-2 7 5.27 8.47 1.289 8.42 2.11 -1.62 10.97 1.81 -5.05
08 Op-i 19 15.52 28.19 2.028 19.78 11.25 -11.99 27.67 -7.88 -16.10
08 Op-2 7 13.24 21.25 3.158 20.97 5.52 -9.59 23.47 -1.43 -17.76
09 Op-i 26 12.68 22.85 1.289 15.34 10.03 -9.37 22.50 -6.67 -12.07
09 Op-2 7 28.85 54.24 7.852 48.06 9.64 -25.20 55.28 -5.30 -45.10
10 Op-i 25 11.69 29.03 1.691 15.18 8.20 -8.46 27.74 -4.94 -11.98
10 Op-2 7 11.29 17.71 2.581 17.61 4.97 -7.64 16.67 -1.44 -13.84
12 Op-1 26 21.90 30.97 1.715 25.43 18.37 -18.59 33.44 -14.93 -22.25
12 Op-2 7 15.33 12.43 1.991 20.20 10.46 -11.68 15.00 -6.29 -17.06

Period means and deltas from original control data where n=2

Period

Op-1
Op-2

Station Standard Upper Lower
N Mean Range Error 95% C.I. 95% C.I.

26 3.31 5.21 0.259 3.85 2.78
7 3.65 2.92 0.409 4.65 2.65



Analysis of Variance for HBT for 0049 - Calliarthron/Bossiella app.-co•mplex

Stations - 4, 5, 6, 8, 9, 10, 12 level +1 ft MLLW

Data transformed using log baselO(x + .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 0.25 0.6209
SEASON 1 174.000 3.56 0.0607
STATION 6 174.000 102.58 0.0000
PERIOD-SEASON 1 174.000 0.96 0.3298
STATION-PERIOD 6 174.000 1.45 0.1991
STATION-SEASON 6 174.000 1.10 0.3642
PERIOD STATION-SEASON 6 174.000 0.51 0.8001

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.25 0.00 0.1410 0.9996
STATION-PERIOD 8.69 2.59 0.6784 0.2761 0.7507

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.2873 0.2784 1.032 .3035
Period in PC -0.0995 0.2572 -0.387 .6993
Period in FC-S -0.0919 0.3329 -0.276 .7829
Period in FC-W -0.1071 0.3921 -0.273 .7850
Period in DC-S 0.6501 0.3717 1.749 .0820
Period in DC-W -0.0755 0.4147 -0.182 .8557

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.115 0.0265 4.34 .0000 0.1586 0.0711
Period Op-

2  
0.086 0.0472 1.86 .0642 0.1661 0.0099

Op-1-04 -0.249 0.0802 -3.11 .0022 -0.1164 -0.3817
Op-2-04 -0.306 0.1389 -2.20 .0291 -0.0760 -0.5355
Op-1-05 -0.688 0.0802 -8.57 .0000 -0.5551 -0.8204
Op-2-05 -0.601 0.1225 -4.91 .0000 -0.3988 -0.8040
Op-1-06 -0.563 0.0629 -8.95 .0000 -0.4593 -0.6674
Op-2-06 -0.493 0.1225 -4.03 .0001 -0.2909 -0.6961
Op-i-0o 0.386 0.0737 5.24 .0000 0.5079 0.2641
Op-2-08 0.175 0.1225 1.43 .1557 0.3773 -0.0279
Op-1-09 -0.078 0.0629 -1.25 .2141 0.0256 -0.1825
.Op-2-09 -0.356 0.1225 -2.90 .0042 -0.1531 -0.5583
Op-i-10 0.974 0.0642 15.16 .0000 1.0800 0.8676
Op-2-10 0.983 0.1225 8.03 .0000 1.1859 0.7806
Op-l-12 1.023 0.0629 16.25 .0000 1.1266 0.9185
Op-2-12 1.214 0.1225 9.91 .0000 1.4170 1.0118

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0268 0.0541 0.495 .6209 0.1164 -0.0627

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 0.0567 0.1604 0.35 .7241 0.3220 -0.2086
Station 05 -0.0864 0.1464 -0.59 .5562 0.1558 -0.3285
Station 06 -0.0699 0.1377 -0.51 .6125 0.1579 -0.2976
Station 08 0.2113 0.1430 1.48 .1413 0.4477 -0.0252
Station 09 0.2773 0.1377 2.01 .0456 0.5001 0.0495
Station 10 -0.0094 0.1383 -0.07 .9459 0.2193 -0.2382
Station 12 -0.1919 0.1377 -1.39 .1654 0.0359 -0.4196

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

04 Op-i 16 2.20 4.44 0.342 2.93 1.47 -0.97 2.99 -0.46 -1.47
04 Op-2 6 3.65 3.89 0.698 5.44 1.85 -1.89 4.03 -0.32 -3.45
05 Op-i 16 5.71 10.76 0.628 7.05 4.37 -4.47 9.90 -3.21 -5.74
09 Op-2 7 6.53 6.60 0.766 8.40 4.65 -4.85 4.62 -3.28 -6.42
06 Op-1 26 4.19 5.42 0.278 4.76 3.62 -2.98 5.42 -2.48 -3.49
06 Op-2 7 5.14 4.65 0.637 6.70 3.58 -3.46 3.40 -2.48 -4.44
08 Op-i 19 0.67 2.78 0.177 1.05 0.30 0.66 3.96 1.11 0.21
08 Op-2 7 1.45 5.07 0.657 3.06 -0.16 0.23 3.61 1.30 -0.83
09 Op-i 26 2.76 12.78 0.703 4.21 1.32 -1.56 10.90 -0.36 -2.76
09 Op-2 7 7.92 22.01 3.736 17.06 -1.23 -6.24 22.78 2.66 -15.13
10 Op-1 25 0.03 0.28 0.013 0.06 0.00 1.18 3.30 1.52 0.84
10 Op-2 7 0.13 0.49 0.072 0.30 -0.05 1.55 2.78 2.52 0.59
12 Op-i 26 0.01 0.28 0.011 0.03 -0.01 1.19 3.30 1.53 0.86
12 Op-2 7 0.00 0.00 0.000 1.68 2.71 2.59 0.78

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 26 1.20 3.30 0.161 1.54 0.87
Op-2 7 1.68 2.71 0.370 2.59 0.78



Analysis of Variance for HET for 0077 - Chondracanthus canaliculatus

Stations = 4, 5, 6, 8, 9, 10, 12 level .1 ft MLLW

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 0.03 0.8627
SEASON 1 174.000 18.88 0.0000
STATION 6 174.000 16.64 0.0000
PERIOD*SEASON 1 174.000 5.68 0.0183
STATION-PERIOD 6 174.000 4.88 0.0001
STATION*SEASON 6 174.000 0.89 0.5018
PERIOD*STATION*SEASON 6 174.000 0.85 0.5355

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50S

Source Parameter Parameter Power Power Change

PERIOD 0.03 0.00 0.1i0S0 . 0.9677
STATION*PERIOD 29.28 22.94 0.9962 0.9820 0.6393

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -8.0525 3.9502 -2.038 .0430
Period in PC 7.1208 3.6490 1.951 .0526
Period in FC-S 2.2049 4.7238 0.467 .6413
Period in FC-W 12.0368 5.5630 2.164 .0319
Period in DC-S -15.9503 5.2729 -3.025 .0029
Period in DC-W -0.1548 5.8833 -0.026 .9790

Least square means r confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-l 11.259 0.3754 29.99 .0000 11.8801 10.6386
Period Op-2 11.392 0.6703 17.00 .0000 12.5008 10.2840
Op-1-04 14.078 1.1380 12.37 .0000 15.9595 12.1959
Op-2-04 6.228 1.9710 3.16 .0019 9.4877 2.9689
Op-1-05 13.761 1.1380 12.09 .0000 15.6427 11.8790
Op-2-05 14.512 1.7383 8.35 .0000 17.3870 11.6379
Op-1-06 12.762 0.8927 14.30 .0000 14.2380 11.2855
Op-2-0

6  
12.739 1.7383 7.33 .0000 15.6133 9.8642

Op-1-08 7-720 1.0457 7.38 .0000 9.4490 5.9904
Op-2-08 7.901 1.7383 4.55 .0000 10.7753 5.0262
Op-i-O9 10.954 0.8927 12.27 .0000 12.4298 9.4773
Op-2-09 17.337 1.7383 9.97 .0000 20.2111 14.4620
Op-l-10 5.917 0.9111 6.49 .0000 7.4238 4.4105
Op-2-10 3.100 1.7383 1.78 .0762 5.9750 0.2259
Op-I-12 13.624 0.8927 15.26 .0000 15.1007 12.1482
Op-2-12 17.930 1.7383 10.31 .0000 20.8042 15.0551

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.1331 0.7682 -0.173 .8627 1.1373 -1.4035

Paired comparisons of least square means among stations between periods

Source Difference Std. Err.. T-value Prob. Upper 95t Lower 95%

Station 04 7.8494 2.2760 3.4S .0007 11.6131 4.0857
Station 05 -0.7516 2.0777 -0.36 .7180 2.6842 -4.1873
Station 06 0.0230 1.9541 0.01 .9906 3.2S45 -3.2084
Station 08 -0.1810 2.0286 -0.09 .9290 3.1736 -3.5357
Station 09 -6.3830 1.9541 -3.27 .0013 -3.1SIS -9.6145
Station 10 2.8167 1.9626 1.44 .1530 6.0622 -0.4288
Station 12 -4.3052 1.9541 -2.20 .0289 -1.0738 -7.5367

Station-period means and deltas from original data where control n.2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 55% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-i 16 2.05 8.47 0.579 3.28 0.81 14.08 14.06 16.24 11.i91
04 Op-2 6 13.92 14.86 2.432 20.18 7.67 6.05 10.14 10.18 1.92
05 Op-i 16 2.37 4.31 0.340 3.09 1.64 13.76 17.50 15.82 11.70
OS Op-2 7 4.81 6.53 0.874 6.95 2.67 14.93 14.48 19.03 10.83
06 Op-i 26 1.51 4.72 0.236 2.00 1.03 12.76 15.73 14.21 11.31
06 Op-2 7 6.28 6.39 0.853 8.37 4.19 13.46 18.02 19.50 7.43
08 Op-i 19 7.56 21.60 1.558 10.84 4.29 7.71 15.42 9.93 0.49
08 Op-2 7 11.72 15.21 2.049 16.73 6.70 8.03 13.68 12.28 3.78
09 Op-i 26 3.32 11.67 0.675 4.71 1.93 10.90 12.74 12.14 9.77
09 0p-2 7 1.91 2.15 -0.317 2.69 1.14 17.83 14.48 22.55 13.11
10 Op-i 25 8.51 27.29 1.794 12.22 4.81 5.97 23.92 8.61 3.33
10 Op-2 7 16.31 23.75 3.128 23.96 8.66 3.43 28.78 12.S5 -5.72
12 Op-i 26 0.65 6.46 04.88 1.24 0.06 13.62 15.24 15.09 12.16
12 Op-2 7 1.24 2.71 0.349 2.09 0.39 18.50 15.80 23.40 13.60

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 26 14.27 18.02 0.836 15.99 12.55
Op-2 7 19.74 15.10 2.010 24.66 14.82



Analysis of Variance for HBT for 1302 - Chrysophyta unid.

Stations = 4. 5, 6, 8. 9, 10, 12 level .1 ft MLLW

Data transformed using log baselO (x - .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 24.53 0.0000
SEASON 1 174.000 0.33 0.5643
STATION G 174.000 6.93 0.0000
PERIOD-SEASON 1 174.000 0.01 0.9340
STATION-PERIOD 6 174.000 3.99 0.0009
STAION*SEASON 6 174.000 1.77 0.1074
PERIOD-STATION*SEASON 6 174.000 2.24 0.0417

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 24.53 23.25 0.9995 0.9992 0.1427
STATION- PERIOD 23.91 17.64 0.9857 0.9408 0.1043

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 1.7976 0.3323 5.410 .0000
Period in PC 0.4429 0.3069 1.443 .1508
Period in PC-S 0.6689 0.3973 1.683 .0941
Period in PC-W 0.2168 0.4679 0.463 .6436
Period in DC-S 1.5341 0.4435 3.459 .0007
Period in DC-W 2.0612 0.4949 4.165 .0000

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 951 Lower 95%

Period Op-a -0.057 0.0316 -1.79 .0750 -0.0043 -0.1088
Period Op-2 -0.377 0.0564 -6.68 .0000 -0.2634 -0.4699
Op-1-04 -0.001 0.0957 -0.01 .9903 0.1571 -0.1595
Op-2-04 -0.029 0.1658 -0.17 .8631 0.2455 -0.3028
Op-i-05 0.013 0.0957 0.14 .8909 0.1714 -0.1451
Op-2-05 -0.272 0.1462 -1.86 .0641 -0.0307 -0.5142
Op-1-06 -0.048 0.0751 -0.64 .5203 0.0758 -0.1725
Op-

2
-0

6  
-0.178 0.1462 -1.22 .2246 0.0636 -0.4200

Op-i-08 -0106 0.0880 -1.21 .2294 0.0394 -0.2516
Op-2-08 -0.539 0.1462 -3.69 .0003 -0.2971 -0.7806
Op-i-09 -0.147 0.0751 -1.96 .0513 -0.0232 -0.2715
Up-2-09 -1.114 0.1462 -7.62 .0000 -0.8725 -1.3561
Op-1-10 -0.097 0.0766 -1.26 .2095 0.0302 -0.2233
Op-2-10 -0.504 0.1462 -3.45 .0007 -0.2622 -0.7458
Op-1-12 -0.010 0.0751 -0.13 .8992 0.1146 -0.1337
Op-2-12 -0.000 0.1462 -0.00 1.000 0.2418 -0.2418

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.3201 0.0646 4.953 .0000 0.4269 0.2132

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 0.0275 0.19i4 0.14 .8861 0.3440 -0.2891
Station 05 0.2856 0.1748 1.63 .1040 0.5746 -0.0034
Station 06 0.1298 0.1644 0.79 .4307 0.4016 -0.1420
Station 08 0.4328 0.1706 2.54 .0121 0.7149 0.1506
Station 09 0.9670 0.1644 5.88 .0000 1.2388 0.6952
Station 10 0.4074 0.1651 2.47 .0145 0.6804 0.1345
Station 12 -0.0095 0.1644 -0.06 .9538 0.2623 -0.2813

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-i 16 0.01 0.07 0.006 0.02 -0.00 -0.00 0.17 0.02 -0.02
04 Op-2 6 0.01 0.07 0.012 0.04 -0.02 -0.01 0.07 0.02 -0.04
05 Op-1 16 0.00 0.07 0.004 0.01 -0.00 0.00 0.17 0.02 -0.01
05 Op-2 7 0.22 1.11 0.156 0.60 -0.16 -0.22 1.11 0.16 -0.60
06 Op-i 26 0.03 0.35 0.015 0.06 -0.00 -0.02 0.45 0.01 -0.06
06 Op-2 7 0.14 0.76 0.108 0.40 -0.13 -0.14 0.76 0.13 -0.40
08 op-1 29 0.13 1.25 0.085 0.31 -0.05 -0.12 1.35 0.06 -0.30
08 Op-2 7 2.67 17.99 2.554 8.92 -3.58 -2.67 17.99 3.58 -8.92
09 Op-i 26 0.47 9.44 0.370 1.24 -0.29 -0.47 9.55 0.30 -1.23
09 Op-2 7 4.63 14.79 2.435 10.59 -1.33 -4.63 14.79 1.33 -10.59
10 Op-i 25 0.11 1.04 0.060 0.23 -0.02 -0.10 1.15 0.02 -0.23
10 Op-2 7 1.94 10.35 1.467 5.53 -1.65 -1.94 10.35 1.65 -5.53
12 Op-l 26 0.02 0.56 0.021 0.07 -0.02 -0.01 0.49 0.02 -0.05
12 Op-2 7 0.00 0.00 0.000 0.00 0.00

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 26 0.01 0.10 0.004 0.02 -0.00
Op-2 7 0.00 0.00 0.000



Analysis of Variance for HST for 0055 - Corallina officinalis

Stations = 4. 5, 6, 8, 9. 10, 12 level .1 ft MLLW

Data transformed using log basel0(x + .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 7.77 0.0059
SEASON 1 174.000 21.90 0.0000
STATION 6 174.000 1.55 0.1647
PERIODS3EASON 1 174.000 3.81 0.0S26
STATION-PERIOD 6 174.000 2.14 0.0514
STATION*SEASON 6 174.000 0.S0 0.8082
PEEIOD-STATION-SEASON 6 174.000 0.64 0.6973

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 7.77 6.68 0.8710 0.8236 0.1446
STATION-PERIOD 12.82 6.68 0.8441 0.5633 0.1228

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.0296 0.177S 0.167 .8679
Period in PC 0.6437 0.1639 3.927 .0001
Period in FC-S 0.4098 0.2122 1.931 .0551
Period in PC-W 0.8776 0.2499 3.512 .0006
Period in DC-S -0.2081 0.2369 -0.878 .3810
Period in DC-W 0.2672 0.2643 1.011 .3134

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 9S%

Period Op-I 0.162 0.0169 9.60 .0000 0.1898 0.1340
Period Op-2 0.066 0.0301 2.18 .0305 0.1155 0.0159
Op-1-04 0.206 0.0511 4.04 .0001 0.2910 0.1219
Op-2-04 -0.163 0.0880 -1.84 .0671 -0.0167 -0.3096
Op-l-05 0.128 0.0511 2.51 .0131 0.2128 0.0437
Op-2-OS -0.039 0.0781 -0.49 .6219 0.0906 -0.1677
Op-l-06 0.182 0.0401 4.54 .0000 0.2485 0.1159
Op-2-06 0.075 0.0781 0.96 .3388 0.2040 -0.0542
Op-1-08 0.157 0.0470 3.34 .0010 0.2344 0.0790
0p-2-08 0.118 0.0761 1.51 .1324 0.2472 -0.0111
Op-1-09 0.083 0.0401 2.07 .0399 0.1493 0.0167
Op-2-09 0.156 0.0781 2.00 .0470 0.2854 0.0271
Op-1-10 0.194 0.0409 4.75 .0000 0.2621 0.1267
Op-2-10 0.156 0.0781 2.00 .0470 0.2854 0.0271
Op-1-12 0.182 0.0401 4.54 .0000 0.2485 0.1159
Op-2-12 0.1S6 0.0781 2.00 .0470 0.2854 0.0271

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0962 "0.0345 2.787 .0059 0.1533 0.0391

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 0.3697 0.1022 3.62 .0004 0.5387 0.2006
Station 05 0.1668 0.0933 1.79 .0757 0.3212 0.0125
Station 06 0.1073 0.0878 1.22 .2234 0.2525 -0.0379
Station 05 0.0386 0.0911 0.42 .6721 0.1893 -0.1121
Station 09 -0.0732 0.0878 -0.63 .4065 0.0720 -0.2184
Station 10 0.0382 0.0882 0.43 .6656 0.1840 -0.1076
Station 12 0.0260 0.0878 0.30 .7678 0.1711 -0.1192

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-1 16 0.00 0.07 0.004 0.01 -0.00 0.06 0.24 0.13 0.04
04 Op-2 6 0.17 0.56 0.093 0.41 -0.06 -0.13 0.52 0.10 -0.36
aS Op-i 16 0.06 0.49 0.039 0.14 -0.03 0.03 0.66 0.11 -0.0s
05 Op-2 7 0.09 0.49 0.067 0.25 -0.08 -0.04 0.49 0.11 -0.20
06 Op-1 26 0.00 0.00 0.000 . 0.07 0.31 0.11 0.03
06 Op-2 7 0.05 0.35 0.050 0.17 -0.07 -0.00 0.45 0.14 -0.1S
08 OP-1 19 0.01 0.21 0.011 0.04 -0.01 0.06 0.52 0.12 0.01
08 Op-2 7 0.01 0.07 0.010 0.03 -0.01 0.03 0.07 0.06 0.01
09 Op-1 26 0.0S 0.42 0.021 0.09 0.00 0.02 0.69 0.08 -0.03
09 Op-2 7 0.00 0.00 0.000 0.04 0.10 0.08 0.01
10 Op-1 25 0.00 0.00 0.000 0.07 0.31 0.11 0.04
10 Op-2 7 0.00 0.00 0.000 0.04 0.10 0.08 0.01
12 Op-i 26 0.00 0.00 0.000 0.07 0.31 0.11 0.03
12 Op-2 7 0.00 0.00 0.000 0.04 0.10 0.08 0.01

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 9S% C.I. 95% C.I.

Op-i 26 0.07 0.31 0.018 0.11 0.03
Op-2 7 0.04 0.10 0.015 0.08 0.01



Analysis of Variance for NET for. 0056 - Corallina vancouveriensis

Stations = 4, 5, 6, 8, 9, 10. 12 level ÷1 ft MLLW

Data transformed using log baselO(x + 1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 0.31 0.5769
SEASON 1 174.000 3.22 0.0746
STATION 6 174.000 82.25 0.0000
PERIOD-SEASON 1 174.000 0.00 0.9828
STATION-PERIOD 6 174.000 0.44 0.8482
STATION-SEASON 6 174.000 3.SS 0.0012
PERIOD*STATION*SEASON 6 174.000 1.19 0.3151

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.31 0.00 0.1521 1.0000

STATION-PERIOD 2.67 0.00 0.2821 0.9446

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.0231 0.1603 -0.144 .8855
Period in PC 0.1451 0.1481 0.980 .3285
Period in PC-S 0.1371 0.1917 0.715 .4753
Period in PC-W 0.1530 0.2257 0.678 .4987
Period in DC-S -0.0105 0.2140 -0.049 .9611
Period in DC-N -0.0358 0.2387 -0.150 .8811

Least square means & confidence intervals from analysis of variance

Source LS Mean Std- Err. T-value Prob. Upper 95V Lower 95V

Period Op-I -0.063 0.0152 -4.11 .0001 -0.0374 -0.0878
Period Op-2 -0.080 0.0272 -2.94 .0037 -0.0350 -0.12S0
Op-1-04 -0.428 0.0462 -9.28 .0000 -0.3521 -0.5049
Op-2-04 -0.438 0.0800 -5.47 .0000 -0.3055 -0.5700
Op-1-05 -0.613 0.0462 -13.28 .0000 -0.5367 -0.6895
Op-2-05 -0.708 0.0705 -10.04 .0000 -0.5916 -0.8248
Op-1-06 -0.116 0.0362 -3.22 .0016 -0.0566 -0.1764
Op-2-06 -0.157 0.0705 -2.23 .0272 -0.0405 -0.2738
(p-1-08 0.080 0.0424 1.88 .0624 0.1497 0.0094
op-2-08 0.158 0.0705 2.25 .0260 0.2750 0.0417
Op-l-09 -0.061 0.0362 -1.68 .0939 -0.0011 -0.1209
Op-2-09 -0.071 0.0705 -1.00 .3170 0.0459 -0.1874
Op-l-10 0.342 0.0370 9.24 .0000 0.4028 0.2805
Op-2-10 0.286 0.0705 4.06 .0001 0.4026 0.1694
Op-

1
-

1 2  
0.360 0.0362 9.94 .0000 0.4198 0.3000

Op-2-1
2  

0.370 0.0705 5.24 .0000 0.4862 0.2530

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95t Lower 95%

Period 0.0174 -0.0312 0.559 .5769 0.0690 -0.0341

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95W Lower 9St

Station 04 0.0093 0.0923 0.10 .9200 0.1620 -0.1434
Station 05 0.0951 0.0843 1.13 .2608 0.2345 -0.0443
Station 06 0.0407 0.0793 0.51 .6087 0.1718 -0.0905
Station 08 -0.0788 0.0823 -0.96 .3396 0.0573 -0.2149
Station 09 0.0098 0.0793 0.12 .9020 0.1409 -0.1213
Station 10 0.0557 0.0796 0.70 .4856 0.1873 -0.0760
Station 12 -0.0097 0.0793 -0.12 .9025 0.1214 -0.1408

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 951 c.i. Delta Range 95V Cli. 95% C.I.

04 Op-i 16 5.46 9.86 0.666 6.88 4.04 -4.15 9.69 -2.85 -5.45
04 Op-2 6 5.30 7.15 1.081 8.08 2.52 -4.04 6.81 -1.41 -6.67
05 Op-I 16 8.45 9.37 0.638 9.81 7.10 -7.14 8.54 -5.98 -8.31
05 Op-2 7 11.22 9.17 1.191 14.13 8.31 -9.83 8.37 -7.25 -12.41
06 Op-1 26 2.26 4.51 0.239 2.75 1.77 -0.69 3.96 -0.31 -1.08
06 Op-2 7 2.64 3.75 0.637 4.20 1.08 -1.25 4.13 0.19 -2.69
08 Op-I 19 1.39 5.28 0.3S3 2.13 0.65 0.25 5.66 0.95 -0.45
08 Op-2 7 1.05 4.72 0.645 2.63 -0.53 0.34 6.18 2.22 -1.55
09 Op-i 26 2.39 12.43 0.540 3.50 1.28 -0.82 12.33 0.20 -1.84
09 Op-2 7 2.70 12.15 1.613 6.64 -1.25 -1.31 11.35 2.31 -4.93
10 Op-i 25 0.06 0.97 0.039 0.14 -0.02 1.41 5.90 1.90 0.92
10 Op-2 7 0.37 2.08 0.287 1.07 -0.33 1.02 3.47 2.12 -0.08
12 Op-1 26 0.02 0.21 0.010 0.04 0.00 1.54 5.24 2.04 1.05
12 Op-2 7 0.02 0.07 0.013 0.05 -0.01 1.37 1.56 1.96 0.77

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 955 C.I. 95% C.I.

Op-1 26 1.57 5.24 0.242 2.07 1.07
Op-2 7 1.39 1.56 0.243 1.98 0.79



Analysis of Variance for BET for 0057 - coralline crust

Stations = 4, 5, .6, 8, 9, 10, 12 level ÷1 ft MLIW

Data transformed using log baselO (x . 1

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 1.04 0.3096
SEASON 1 174.000 6.16 0.0140
STATION 6 174.000 65.38 0.0000
PERIOD-SEASON 1 174.000 4.56 0.0340
STATION-PERIOD 6 174.000 3.00 0.0081
STATION-SEASON 6 174.000 1.36 0.2327
PERIOD*STATION*SHASON 6 174.000 0.79 0.50820

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 1.04 0.03 0.2683 0.1044 1.0000
STATION-PERIOD 18.02 11.81 0.94S4 0.8119 0.8738

Estimates for contrasts on combinations of interaction term

Source Difference Std. Err. T-value Prob.

Period in DC 0.2276 0.1406 1.618 .1074
Period in PC -0.4226 0.1299 -3.254 .0014
Period in FC-S -0.3376 0.1681 -2.008 .0462
Period in PC-W -0.5076 0.1980 -2.563 .0112
Period in DC-S 0.5516 0.1877 2.939 .0037
Period in DC-W -0.0964 0.2094 -0.460 .6457

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.214 0.0134 16.00 .0000 0.2358 0.1917
Period Op-2 0.242 0.0239 10.13 .0000 0.2811 0.2022
Op-1-0

4  
-0.074 0.040S -1.84 .0681 -0.0074 -0.1414

Op-2-0
4  

0.081 0.0702 1.15 .2518 0.1967 -0.0353
Op-l-05 -0.063 0.0405 -1.55 .1231 0.0042 -0.1297
OP-

2
-

0 5  
0.109 0.0619 1.77 .0786 0.2118 0.0071

Op-l-06 0.032 0.0318 1.01 .3151 0.0846 -0.0205
Op-

2
-

0 6  
0.127 0.0619 2.06 .0410 0.2297 0.0250

Op-l-08 0.360 0.0372 9.68 .0000 0.4219 0.2988
Op-2-08 0.168 0.0619 2.72 .0073 0.2704 0.0657
Op-l-09 0.020 0.0318 0.61 .5398 0.0721 -0.0330
Op-2-09 -0.033 0.0619 -0.54 .5932 0.0692 -0.1354
Op-l-10 0.496 0.0324 1S.30 .0000 0.5499 0.4426
Op-2-10 0.516 0.0619. 8.34 .0000 0.6184 0.4137
Op-l-12 0.725 0.0318 22.82 .0000 0.7777 0.6726
Op-2-12 0.723 0.0619 11.68 .0000 0.8251 0.6205

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.0279 0.0273 -1.019 .3096 0.0174 -0.0731

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95t

Station 04 -0.1550 0.0810 -1.91 .0573 -0.0211 -0.2890
Station 05 -0.1722 0.0740 -2.33 .0210 -0.0499 -0.2945
Station 06 -0.0954 0.0696 -1.37 .1722 0.0197 -0.2104
Station 08 0.1923 0.0722 2.66 .0085 0.3117 0.0729
Station 09 0.0526 0.0696 0.76 .4502 0.1677 -0.0624
Station 10 -0.0198 0.0699 -0.26 .7773 0.0957 -0.1353
Station 12 0.0024 0.0696 0.03 .9725 0.1174 -0.1126

Station-period means and deltas fros original data where control n02

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-i 16 8.98 11.04 0.990 11.09 6.87 -1.83 14.97 0.43 -4.09
04 Op-2 6 7.62 16.74 2.519 14.09 1.14 1.15 8.65 4.32 -2.01
05 Op-i 16 8.67 11.04 0.950 10.69 6.64 -1.51 18.66 0.88 -3.90
05 Op-2 7 6.50 7.22 1.070 9.12 3.88 2.17 3.75 3.40 0.95
06 Op-1 26 6.20 7.43 0,440 7.10 5.29 0.60 10.49 1.60 -0.40
06 Op-2 7 6.14 6.04 0.797 9.09 4.19 2.53 5.76 4.59 0.47
08 Op-i 19 3.09 10.62 0.629 4.41 1.77 4.08 9.44 5.19 2.97
08 Op-2 7 5.91 10.83 1.292 9.07 2.75 2.76 7.01 4.92 0.60
09 Op-1 26 6.80 14.31 0.673 8.18 5.41 0.00 12.15 1.20 -1.20
09 Op-2 7 9.50 8.26 1.241 12.54 6.47 -0.83 10.56 2.67 -4.34
10 Op-1 25 1.56 4.96 0.230 2.03 1.08 5.24 9.37 6.17 4.31
10 Op-2 7 2.15 4.10 0.570 3.85 0.76 6.52 8.12 9.45 3.58
12 Op-i 26 0.43 1.11 0.067 0.57 0.29 6.36 9.97 7.38 5.35
12 Op-2 7 0.80 1.46 0.198 1.29 0.32 7.87 8.68 10.58 5.15

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-l 26 6.80 10.73 0.514 7.86 5.74
Op-2 7 8.67 9.86 1.275 11.79 5.55



Analysis of Variance for MET for 0115 - Cryptopleura violacea

Stations = 4, S. 6, 8. 9, 10, 12 level .1 ft MLLW

Data transformed using log baselO(x - 1)

Results for Analysis of Variance

Source Source df Error df ?-value Prob.

PERIOD 1 174.000 4.12 0,0438
SEASON 1 174.000 1.75 0.1871
STATION 6 174.000 35.32 0.0000
PERIOD*SEASON 1 174.000 0.10 0.7497
STATION-PERIOD 6 174.000 1.52 0.1741
STATION-SEASON 6 174.000 0.16 0.9859
PERIOD*STATION-SEASON 6 174.000 0.30 0.9359

Results for Power Analysis
Power at alpha - .1

Won- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 4.12 3.08 0.6475 0.5412 1.0000
STATION-PERIOD 9.12 3.02 0.7003 0.3077 0.6529

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.4690 0.2068 -2,268 .0246
Period in PC -0.1028 0.1910 -0.538 .5912
Period in FC-S -0.0791 0.2473 -0,320 .7495
Period in FC-W -0.1265 0.2912 -0.434 .6645
Period in DC-S -0.4027 0.2761 -1.459 .1464
Period in DC-W -0.5353 0.3080 -1.738 .0840

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0.101 0.0197 -5.13 .0000 -0.0684 -0.1334
Period Op-2 -0.019 0.0351 -0.55 .5853 0.0388 -0.0772
Op-1-04 -0.245 0.0596 -4.11 .0001 -0.1464 -0.3435
Op-2-04 -0.265 0.1032 -2.57 .0111 -0.0943 -0.4356
OP-i-05 -0.202 0.0596 -3.39 .0009 -0.1036 -0.3007
Op-2-05 -0.175 0.0910 -1.92 .0560 -0.0246 -0.3256
Op-l-0

6  
-0.156 0.0467 -3.33 .0010 -0.0785 -0.2331

Op-2-06 -0.060 0.0910 -0.66 .5103 0.0905 -0.2105
Op-i-08 -0.004 0.0547 -0.06 .9487 0.0870 -0.0941
Op-2-08 0.131 0.0910 1.44 .1528 0.2812 -0.0198
Op-i-09 0.060 0.0467 1.28 .2035 0.1369 -0.0176
Op-2-09 0.401 0.0910 4.41 .0000 0.5519 0.2509
Op-i-10 -0.541 0.0477 -11.35 .0000 -0.4625 -0.6203
Op-2-10 -0.530 0.0910 -5.82 .0U00 -0.3793 -0.6803
Op-i-12 0.382 0.0467 8.18 .0000 0,4594 0.3048
Op-2-12 0.364 0.0910 3.99 .0001 0.5140 0.2130

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95t

Period -0.0817 0.0402 -2.031 .0438 -0.0152 -0.1482

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 0.0201 0.1192 0.17 .8666 0.2171 -0.1770
Station OS -0.0271 0.1088 -0.25 .8037 0.1528 -0.2069
Station 06 -0.0958 0.1023 -0.94 .3504 0.0734 -0.2650
Station 08 -0.1342 0.1062 -1.26 .2080 0.0414 -0.3098
Station 09 -0.3418 0.1023 -3.34 .0010 -0.1726 -0.5109
Station 10 -0.0116 0.1028 -0.11 .9105 0.1583 -0.1815
Station 12 0.0186 0.1023 0.18 .8562 0.1877 -0.1506

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 90% Cli. 95% C.I.

04 Op-i 16 4.31 9.72 0.716 5.84 2.79 -2.52 8.12 -1.22 -3.82
04 Op-2 6 5.73 6.67 1.106 8.57 2.89 -3.39 7.64 -0.28 -6.49
05 Op-i 16 3.49 8.89 0.475 4.50 2.47 -1.69 5.94 -1.00 -2.38
05 Op-2 7 3.87 6,18 0.791 5.80 1.93 -1.79 5.21 -0.07 -3.52
06 Op-I 26 2.86 6.81 0.329 3.53 2.18 -1.28 6.56 -0.64 -1.91
06 Op-2 7 2.56 4.03 0.582 3.98 1.14 -0.48 3.40 0.62 -1.58
08 Op-i 19 1.92 5.14 0.338 2.63 1.21 -0.13 5.07 0.56 -0.82
08 Op-2 7 1.36 2.50 0.386 2.30 0.42 0.72 3.40 2.03 -0.59
09 Op-i 26 1.41 4.51 0.261 1.95 0.87 0.17 5.94 0.75 -0.41
09 Op-2 7 0.20 1.32 0.187 0.66 -0.26 1.88 3.33 3.06 0.70
10 Op-i 25 9.41 31.87 1.564 12.64 6.19 -7.84 28.26 -4.84 -10.83
10 Op-2 7 10.61 17.99 2.555 16.86 4.35 -8.53 15.97 -2.50 -14.55
12 Op-i 26 0.00 0.07 0.003 0.01 -0.00 1.58 4.86 1.99 1.16
12 Op-2 7 0.59 4.10 0.585 2.02 -0.85 1.49 6.11 3.41 -0.43

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 26 1.58 4.86 0.202 2.00 1.16
Op-2 7 2.00 2.99 0.390 3.03 1.12



Analysis of Variance for HBT for 0069 - Cryptosiphonia woodii

Stations = 4, 5, 6, 8, 9, 10, 12 level +1 ft MLLW

Data transformed using log baselO(a * .1)

Results for Analysis of Variance

Source Source df Error df F-value

PERIOD 1 174.000 8.45
SEASON 1 174.000 5.16
STATION 6 174.000 19.24
PERIOD*SRASON 1 174.000 16.65
STATION-PERIOD 6 174.000 4.40
STATION*SEASON 6 174.000 2.09
PERIOD' STATIONISSASON 6 174.000 1.74

Results for Power Analysis
Power at alpha = .1

Prob.

0.0041
0.0243
0.0000
0.0001
0.0004
0.0573
0.1137

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 8.45 7.35 0.8944 0.8545 0.9201

STATION-PERIOD 26.40 20.10 0.9922 0.9654 0.8179

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.1825 0.1802 1.013 .3125
Period in PC -0.8954 0.1664 -5.380 .0000
Period in FC-S -1.6760 0.2154 -7.780 .0000
Period in FC-N -0.1148 0.2537 -0.452 .6516
Period in DC-S -0.0376 0.2405 -0.156 .8759
Period in DC-W 0.4026 0.2683 1.501 .1353

Least square means 6 confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 -0.220 0.0171 -22.85 .0000 -0.1918 -0.2484
Period Op-2 -0.118 0.0306 -3.87 .0002 -0.0677 -0.1688
Op-l-04 -0.696 0.0519 -23.41 .0000 -0.6104 -0.7820
Op-2-04 -0.248 0.0899 -2.76 .0065 -0.0991 -0.3965
Op-1-0S -0.477 0.0519 -9.20 .0000 -0.3916 -0.5633
Op-2-0S -0.214 0.0793 -2.70 .0076 -0.0829 -0.3451
Op-l-06 -0.430 0.0407 -10.57 .0000 -0.3631 -0.4978
op-2-06 -0.247 0.0793 -3.12 .0021 -0.1159 -0.3781
0P-1-08 0.024 0.0477 0.51 .6088 0.1033 -0.0544
Op-2-08 0.000 0.0793 0.00 1.000 0.1311 -0.1311
0p-1-09 0.019 0.0407 0.46 .6447 0.0861 -0.0485
Op-2-09 0.000 0.0793 0.00 1.000 0.1311 -0.1311
Op-1-10 0.002 0.0416 0.04 .9700 0.0703 -0.0671
Op-2-10 -0.119 0.0793 -1.50 .2356 0.0122 -0.2500
Op-1-12 0.019 0.0407 0.46 .6447 0.0861 -0.0485
0P-2-12 -0.000 0.0793 -0.00 1.000 0.1311 -0.1311

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period -0.1018 0,0350 -2.907 .0041 -0.0439

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95W

Station 04 -0.4484 0.2038 -4.32 .0000 -0.2768
Station 05 -0.2635 0.0948 -2.78 .0060 -0.1068
Station 06 -0,1835 0.0891 -2.06 .0410 -0.0361
Station 08 0.0245 0.0925 0.26 .7919 0.1774
Station 09 0.0188 0.0891 0.22 .8331 0.1662
Station 10 0.1204 0.0895 1.35 .1802 0.2685
Station 12 0.0188 0.0891 0.21 .8331 0.1662

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta

04 Op-i 26 0.62 1.87 0.144 0.92 , 0.31 -0.60
04 Op-2 6 0.12 0.49 0.077 0.31 -0.08 -0.12
05 Op-i 26 0.43 2.50 0.158 0.76 0.09 -0.41
05 Op-2 7 0.11 0.42 D,064 0.27 -0.05 -0.11
06 Op-i 26 0.23 0.83 0.040 0.31 0.15 -0.22
06 Op-2 7 0.11 0.42 0.058 0.25 -0.03 -0.11
08 Op-i 19 0.00 0.00 0.000 0.01
08 Op-2 7 0.00 0.00 0.000 0.00
09 Op-i 26 0.00 0.00 0.000 0.01
09 Op-2 7 0.00 0.00 0.000 0.00
10 Op-1 25 0.01 0.21 0.008 0.03 -0.01 0.00
10 Op-2 7 0.06 0.42 0.060 0.21 -0.09 -0.06
12 Op-i 26 o.0o 0.00 0.000 0.01
12 Op-2 7 0.00 0.00 0.000 0.00

Period means and deltas from original control data where n-2

Lower 95%

-0.1598

Lower 95%

-0.6201
-0.4202
-0.3309
-0.1285
-0.1286
-0.0276
-0.1286

Delta
Range

1.94
0.49
2.71
0.42
0.83
0.42
0.21
0.00
0.21
0.00
0.42
0.42
0.21
0.00

Upper Lower
951 Cli. 95% C.I.

-0.29 -0.92
0.08 -0.31

-0.07 -0.76
0.05 -0.27

-0.15 -0.30
0.03 . -0.25
0.03 -0.01

0.02 -0.01

0.02 -0.02
0.09 -0.21
0.02 -0.01

Period

Op-i
OP-2

Station Standard Upper Lower
N Mean Range Error 95% C.I. 95% C.I.

26 0.01 0.21 0.008 0.02 -0.01
7 0.00 0.00 0.000



Analysis of Variance for HEST for 0031 - Egregia menziesii

Stations . 4, 5, 6, 8, 9. 10, 12 level .1 ft MLLW

Data transformed using log baselO(x I

Results for Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIOD-SEASON
STATION-PERIOD
STATION*SESON
PERIOD*STATION SEASON

Results for Power Analysis
Power at alpha - .1

Source df Error df F-value

1 174.000 4.37
1 174.000 36.40
6 174.000 32.61
1 174.000 22.15
6 174.000 10.52
6 174.000 2.97
6 174.000 1.79

Prob.

0.0379
0..)000
0.1000
0.0000
0. 0OO0
0.0088
0.1029

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Param~eter Power Power Change

PERIOD 4.37 3.32 0.6696 0.5682 0.1818
STATION*PERIOD 63.15 56.42 1.0000 1.0000 0.1422

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -2.6729 0.3865 -6.916 .0000
Period in PC 1.5725 0.3570 4.405 .0000
Period in FC-S 1.3178 0.4621 2.852 .0049
Period in PC-W 1.8273 0.5442 3.357 .0010
Period in DC-S -4.8940 0.5159 -9.487 .0000
Period in DC-W -0.4517 0.5756 -0.785 .4337

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95t

Period Op-i -0.047 0.0367 -1.28 .2040 0.0139 -0.1076
Period Op-2 0.110 0.0656 1.68 .0942 0.2188 0.0019
Op-1-0

4  
-0.339 0.1113 -3.05 .0027 -0.1553 -0.5235

Op-2-04 -1.251 0.1928 -6.49 .0000 -0.9320 -1.5697
op-

1
-

0
5 -0.398 0.1113 -3.57 .0005 -0.2137 -0.5819

Op-2-05 -0.810 0.1701 -4.76 .0000 -0.5284 -1.0908
Op-1-06 -0.199 0.0873 -2.28 .0237 -0.0549 -0.3437
Op-2-06 -0.449 0.1701 -2.64 .0091 -0.1674 -0.7298
Op-1-08 0.195 0.1023 1.91 .0582 0.3643 0.0259
Op-2-08 0.836 0.1701 4.91 .0000 1.1169 0.554S
op-l-09 0.139 0.0873 1.59 .1141 0.2831 -0.0057
Op-2-09 0.775 0.1701 4.55 .0000 1.0558 0.4933
Op-l-iD 0.136 0.0891 1.53 .1280 0.2837 -0.0111
Op-2-10 0.836 0.1701 4.91 .0000 1.1169 0.5545
Op-1-12 0.139 0.0873 1.59 .1141 0.2831 -0.0057
Op-2-12 0.836 0.1701 4.91 .0000 1.1169 0.5548

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95*

Period -0.1572 0.0752 -2.091 .0379 -0.0329 -0.2815

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 0.9114 0.2227 4.09 .0001 1.2796 0.5432
Station 05 0.4118 0.2033 2.03 .0443 0.7479 0.0757
Station 06 0.2493 0.1912 1.30 .1939 0.5655 -0.0668
Station 05 -0.6406 0.1985 -3.23 .0015 -0.3124 -0;9688
Station 09 -0.6359 0.1912 -3.33 .0011 -0.3197 -0.9520
Station 10 -0.6994 0.1920 -3.64 .0004 -0.3819 -1.0169
Station 12 -0.6970 0.1912 -3.65 .0004 -0.3809 -1.0131

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95t c.i. 95% c.i. Delta Range 95k Cli. 95% C.I.

04 Op-l 16 4.75 33.54 2.439 9.95 -0.45 -4.59 32.71 0.460 -9.65
04 Op-2 6 24.12 51.11 7.691 43.89 4.35 -21.24 46.84 -3.90 -38.57
05 Op-i 16 2.20 17.99 1.160 4.67 -0.27 -2.05 17.05 0.28 -4.38
05 Op-2 7 10.72 27.85 3.780 19.97 1.47 -8.25 23.51 0.15 -16.65
06 Op-i 26 1.12 18.26 0.713 2.59 -0.35 -1.02 17.33 0.36 -2.40
06 Op-2 7 6.24 19.86 2.599 12.60 -0.12 -3.76 11.22 -0.01 - -7.52
08 Op-1 19 0.00 0.00 0.000 0.13 1.01 0.27 -0.01
08 Op-2 7 0.00 0.00 0.000 2.48 9.72 5.53 -0.58
09 Op-1 26 0.00 0.00 0.000 0.10 1.01 0.20 -0.01
09 Op-2 7 0.03 0.21 0.030 0.10 -0.04 2.45 8.72 5.49 -0.60
10 Op-1 25 0.00 0.00 0.000 0.10 1.01 0.20 -0.01
10 Op-2 7 0.00 0.00 0.000 2.48 8.72 5.53 -0.58
12 Op-1 26 0.00 0.00 0.000 0.10 1.01 0.20 -0.01
12 Op-2 7 0.00 0.00 0.000 2.48 8.72 5.53 -0.58

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95V C.I.

Op-i .26 0.10 1.01 0.050 0.20 -0.01
Op-2 7 2.48 8.72 1.250 5.53 -0.58



Analysis of Variance for HET for 0070 - Endocladia muricata

Stations - 4, 5, 6, 8, 9, 10, 12 level .1 ft MLIM

Data transformed using log basel0(x - .5)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 7.80 0.0058
SEASON 1 174.000 11.95 0.0007
STATION 6 174.000 341.12 0.0000
PERIOD-SEASON 1 174.000 26.92 0.0000
STATION-PERIOD 6 174.000 4.48 0.0003
STATION-SEASON 6 174.000 0.55 0.7733
PERIOD-STATION9SEASON 6 174.000 0.68 0.6688

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect S0%

Source Parameter Parameter Power Power Change

PERIOD 7.80 6.71 0.8723 0.8252 1.0000
STATION-PERIOD 26.87 20.56 0.9930 0.9688 1.0000

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.5421 0.1074 5.045 .0000
Period in PC -0,1336 0.0993 -1.346 .1801
Period in PC-S -0.5837 0.1285 -4.543 .0000
Period in PC-W 0.3166 0.1513 2.092 .0379
Period in DC-S 0.2334 0.1434 1.627 .1055
Period in DC-W 0.8508 0.1600 5.316 .0000

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 0.051 0.0102 5.03 .0000 0.0682 0.0345
Period Op-2 -0.007 0.0182 -0.38 .7011 0.0231 -0.0372
Op-1-04 -0.637 0.0310 -20.58 .0000 -0.5857 -0.6881
Op-

2
-

0 4  
-0.589 0,0536 -10.99 .0000 -0.5008 -0.6781

Op-l-05 -0.740 0.0310 -23.91 .0000 -0.6889 -0.7913
Op-2-05 -0,793 0.0473 -16.78 .0000 -0.7153 -0.8716
Op-l-06 -0.104 0.0243 -4.27 .0000 -0.0636 -0.1439
Op-2-06 0.036 0,0473 0.75 .4519 0.1138 -0.0425
Op-1-08 0.248 0.0284 8.70 .0000 0.2946 0.2006
0p-2-08 0.123 0.0473 2.60 .0100 0.2013 0.0449
Op-1-09 0.540 0.0243 22.24 .0000 0.5802 0.4999
Op-2-09 0.343 0.0473 7.26 .0000 0.4217 0.2653
Op-i-

1 0  
0.551 0.0248 22.23 .0000 0.5919 0.5099

Op-2-10 0.444 0.0473 9.38 .0000 0.5218 0.3654
Op-1-12 0.502 0.0243 20.66 .0000 0.5418 0.4615
Op-2-1

2  
0,388 0.0473 8.21 .0000 0.4662 0.3098

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0584 0.0209 2.793 .0058 0.0929 0.0238

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.0475 0.0619 -0.77 .4440 0.0549 -0.1499
Station 05 0.0533 0.0565 0.94 .3466 0.1468 -0.0401
Station 06 -0.1394 0.0532 -2.62 .0095 -0.0515 -0.2273
Station 08 0.1245 0.0552 2.26 .0253 0.2158 0.0333
Station 09 0.1966 0.0532 3.70 .0003 0.2845 0.1087
Station 10 0.1074 0.0534 2.01 .0459 0.1956 0.0191
Station 12 0.1136 0.0532 2.14 .0339 0.2015 0.0257

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95t c.i. 95k c.i. Delta Range 95% CIi. 95% C.I.

04 Op-l 16 8.12 5.83 0.455 9.09 7.15 -6.64 6.32 -5.68 -7.60
04 Op-2 6 4.79 4.17 0.653 6.47 3.11 -3.83 3.99 -2.15 -5.52
05 Op-i 16 10.30 4.65 0.327 10.99 9.60 -8.82 5.42 -8.10 -9.53
05 Op-2 7 8.22 3.47 0.475 9.39 7.06 -7.27 3.61 -6.02 -8.51
06 Op-i 26 2.21 S.07 0,208 2.64 1.78 -0.68 4.34 -0.28 -1.08
06 Op-2 7 0.79 0.90 0.131 1.11 0.47 0.16 1.46 0.67 -0.34
08 Op-i 19 0.70 1.67 0.107 0.92 0.47 0.83 2.50 1.16 0.49
08 Op-2 7 0.59 0.76 0.109 0.85 0.32 0.37 1.15 0.74 0.01
09 Op-i 26 0.09 0.49 0.026 0.14 0.04 1.44 1.35 1.59 1.29
09 Op-2 7 0.14 0.28 0.050 0.26 0.02 0.82 0.97 1.14 0.50
10 Op-I 25 0.07 0.42 0.021 0.11 0.03 1.45 1.08 1.57 1.33
10 Op-2 7 0.00 0.00 0.000 0.96 0.80 1.24 0.67
12 Op-i 26 0.15 0.56 0.029 0.21 0.09 1.38 0.90 1.51 1.26
12 Op-2 7 0.08 0.21 0.038 0.17 -0.01 0.88 0.94 1.17 0.59

Period means and deltas from original control data where n.2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 26 1.53 1.08 0.060 1.66 1.41
Op-2 7 0.96 0.80 0.117 1.24 0.67



Analysis of Variance for HBT for 1300 - filamentous red algae-complex

Stations . 4. 5, 6, 8, 9, 10, 12 level +1 ft MLLW

Data transformed using log baselotx + .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 2.89 0.0908
SEASON 1 174.000 5.47 0.0205
STATION 6 174.000 28.82 0.0000
PERIOD*SEASON 1 174.000 4.05 0.0458
STATION-PERIOD 6 174.000 3.07 0.0071
STATIO00 SEASON 6 174.000 0.93 0.4763
PERIOD- STATION-SEASON 6 174.000 0.48 0.8252

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 2.89 1.86 0.5200 0.3885 0.2685
STATION-PERIOD 18.39 12.18 0.9496 0.8242 0.1711

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 1.2847 0.4875 2.635 .0092
Period in PC -0.1560 0.4503 -0.346 .7295
Period in FC-S 0.6393 0.5830 1.097 .2744
Period in FC-W -0.9512 0.6866 -1.385 .1677
Period in DC-S 1.8248 0.6508 2.804 .0056
Period in DC-W 0.7446 0.7261 1.028 .3066

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-I 0.198 0.0463 4.27 .0000 0.2746 0.1214
Period Op-2 0.037 0.0827 0.44 .6574 0.1735 -0.1000
Op-1-04 0.667 0.1404 4.75 .0000 0.8993 0.4348
Op-2-0

4  
0.702 0.2433 2.89 .0044 1.1047 0.3002

Op-l-05 0.622 0.1404 4.43 .0000 0.8544 0.3899
Op-2-OS 0.826 0.2145 3.85 .0002 1.1811 0.4716
op-1-06 0.475 0.1102 4.31 .0000 0.6572 0.2928
Op-2-06 0.391 0.2145 1.82 .0698 0.7462 0.0367
Op-l-08 -0.665 0.1291 -5.16 .0000 -0.4520 -0.8789
Op-2-06 -1.144 0.2145 -5.33 .0000 -0.7891 -1.4986
Op-i-09 -0.208 0.1102 -1.89 .0606 -0.0259 -0.3902
Op-2-09 -0.614 0.2145 -2.86 .0047 -0.2595 -0.9690
Op-1-l0 0.006 0.1124 0.05 .9572 0.1920 -0.1799
Op-2-10 -0.812 0.2145 -3.79 .0002 -0.4S77 -1.1672
Op-1-12 0.489 0.1102 4.44 .0000 0.6714 0.3070
Op-2-12 0.908 0.2145 4.23 .0000 1.2624 0.5529

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.1612 0.0948 1.701 .0908 0.3180 0.0045

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.0354 0.2809 -0.13 .8999 0.4291 -0.4999
Station 05 -0.2042 0.2564 -0.80 .4270 0.2199 -0.6282
Station 06 0.0836 0.2412 0.35 .7294 0.4824 -0.3152
Station 00 0.4784 0.2504 1.91 .0577 0.8924 0.0644
Station 09 0.4062 0.2412 1.68 .0939 0.80SO 0.0074
Station 10 0.81S5 0.2422 3.38 .0009 1.2190 0.4180
Station 12 -0.4185 0.2412 -1.74 .0845 -0.0196 -0.8173

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95* c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-i 16 0.00 0.00 0.000 0.54 1.77 0.80 0.27
04 Op-2 6 0.05 0.14 0.029 0.12 -0,03 0.60 1.35 1.19 0.02
05 Op-i 16 0.02 0.21 0.013 0.05 -0.01 0.52 1.77 0.78 0.26
0S Op-2 7 0.05 0.35 0.050 0.17 -0.07 0.82 1.98 1.54 0.11
06 Op-i 26 0.02 0.28 0.012 0.05 -0.00 0.36 1.94 0.55 0.17
06 Op-2 7 0.62 2.50 0.348 1.47 -0.24 0.26 3.30 1.36 -0.84
08 Op-i 19 6.69 20.62 1.573 9.99 3.38 -6.22 20.00 -3.00 -9.40
08 Op-2 7 14.92 20.42 2.866 21.93 7.91 -14.05 21.08 -6.97 -21.13
09 Op-i 26 3.69 21.87 1.325 6.42 0.96 -3.31 21.39 -0.71 -5.92
09 Op-2 7 7.23 26.81 3.536 15.88 -1.42 -6.36 27.36 2.45 -15.17
10 Op-i 25 3.15 21.32 1.290 5.81 0.49 -2.76 21.15 -0.21 -5.31
10 Op-2 7 9.30 26.94 3.510 17.89 0.71 -8.42 26.77 0.31 -17.15
12 Op-i 26 0.02 0.56 0.021 0.07 -0.02 0.36 1.70 0.53 0.18
12 Op-2 7 0.00 0.00 0.000 0.87 1.98 1.58 0.16

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 26 0.38 1.77 0.087 0.56 0.20
Op-2 7 0.87 1.98 0.289 1.58 0.16



Analysis of Variance for HBT for 0032 - Fucus gardneri

Stations - 4, 5, 6, 8, 9, 10, 12 level .1 ft PLLW

Data transformed using log baselO(x + 1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 0.80 0.3726
SEASON 1 174.000 0.80 0.3726
STATION 6 174.000 0.10 0.9965
PERIOD*SEASON 1 174.000 0.80 0.3726
STATION*PERIOD 6 174.000 0.10 0.9965
STATION-SEASON 6 174.000 0.10 0.9965
PERIOD*STATION'SEASON 6 174.000 0.10 0.9965

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.80 0.00 0.2309 0.1000

STATION-PERIOD 0.59 0.00 0.1366 . Y.1000

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC D.0017 0.0019 0.913 .3626
Period in FC 0.0006 0.0017 0.329 .7423
Period in FC-S 0.0011 0.0022 0.509 .6115
Period in FC-W 0.0000 0.0026 0.000 1.000
Period in DC-S 0.0034 0.0025 1.368 .1732
Period in DC-W 0.0000 0.0028 0.000 1.000

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.000 0.0002 1.83 .0690 0.0006 0.0000
Period Op-2 -0.000 0.0003 -0.00 1.000 0.0005 -0.0005
Op-l-04 0.000 0.0005 0.00 1.000 0.0009 -0.0009
Op-

2
-

0 4  
-0.000 0.0009 -0.00 1.000 0.0015 -0.0015

Op-i-05 -0.000 0.0005 -0.00 1.000 0.0009 -0.0009
Op-2-05 -0.000 0.0008 -0.00 1.000 0.0014 -0.0014
Op-l-06 0.001 0.0004 1.35 .1800 0.0013 -0.0001
Op-

2
-

0 6  
-0.000 0.0008 -0.00 1.000 0.0014 -0.0014

Op-i-08 0.000 0.0005 0.00 1.000 0.0008 -0.0008
Op-2-08 -0.000 0.0008 -0.00 1.000 0.0014 -0.0014
Op-l-09 0.001 0.0004 1.35 .1800 0.0013 -0.0001
Op-2-09 -0.000 0.0008 -0.00 1.000 0.0014 -0.0014
Op-i-10 0.001 0.0004 1.32 .1889 0.0013 -0.0001
Op-2-10 -0.000 0.0008 -0.00 1.000 0.0014 -0.0014
Op-l-12 0.001 0.0004 1.35 .1800 0.0013 -0.0001
Op-2-12 -0.000 0.0008 -0.00 1.000 0.0014 -0.0014

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0003 0.0004 0.894 .3726 0.0009 -0.0003

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 0.0000 0.0011 0.00 1.000 0.0018 -0.0018
Station 05 0.0000 0.0010 0.00 1.000 0.0016 -0.0016
Station 06 0.0006 0.0009 0.62 .5393 0.0021 -0.0010
Station 08 0.0000 0.0010 0.00 1.000 0.0016 -0.0016
Station 09 0.0006 0.0009 0.62 .5393 0.0021 -0.0010
Station 10 0.0006 0.0009 0.61 .5411 0.0021 -0.0010
Station 12 0.0006 0.0009 0.62 .5393 0.0021 -0.0010

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-i 16 0.00 0.00 0.000 0.00 0.00
04 Op-2 6 0.00 0.00 0.000 0.00 0.00
05 Op-1 16 0.00 0.00 0.000 0.00 0.00
05 Op-2 7 0.00 0.00 0.000 0.00 0.00
06 Op-1 26 0.00 0.00 0.000 0.00 0.03 0.00 -0500
06 Op-2 7 0.00 0.00 0.000 0.00 0.00
08 Op-1 19 0.00 0.00 0.000 0.00 0.00
08 Op-2 7 0.00 0.00 0.000 0.00 0.00
09 Op-1 26 0.00 0.00 0.000 0.00 0.03 0.00 -0.00
09 Op-2 7 0.00 0.00 0.000 0.00 0.00
10 Op-i 25 0.00 0.00 0.000 0.00 0.03 0.00 -0.00
10 Op-2 7 0.00 0.00 0.000 0.00 0.00
12 Op-i 26 0.00 0.00 0.000 0.00 0.03 0.00 -0.00
12 Op-2 7 0.00 0.00 0.000 0.00 0.00

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 26 0.00 0.03 0.001 0.00 -0.00
Op-2 7 0.00 0.00 0.000



Analysis of Variance for HBT for 0072 - Gastroclonium subarticulatum

Stations - 4, 5, 6, 8, 9, 10, 12 level .1 ft MLLW

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 2.02 0.1566
SEASON 1 174.000 65.81 0.0000
STATION 6 174.000 27.34 0.0000
PERIOD-SEASON 1 174.000 0.46 0.4982
STATIOWPERIOD 6 174.000 5.57 0.0000
STATION-SEASON 6 174.000 1.02 0.4126
PRRIOD-STATION-SEASON 6 174.000 0.67 0.6710

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 2.02 1.00 0.4110 0.2625 1.0000
STATION-PERIOD 33.40 27.02 0.9987 0.9933 0.9604

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -6.6409 4.0113 -1.656 .0996
Period in PC -1.1277 3.7055 -0.304 .7612
Period in FC-S 4.4878 4.7968 0.936 .3508
Period in FC-W -6.7432 5.6491 -1.194 .2342
Period in DC-S -8.5497 S.3545 -1.597 .1121
Period in DC-W -4.7321 5.9743 -0.792 .4294

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.904 0.3812 2.37 .0188 1.5346 0.2739
Period Op-2 2.014 0.6807 2.96 .0035 3.1397 0.8885
Op-1-04 -1.287 1.1556 -1.11 .2670 0.6240 -3.1978
Op-2-04 -1.766 2.0015 -0.88 .3787 1.5434 -5.0763
Op-1-0S 3.683 1.1556 3.19 .0017 5.5937 1.7718
0p-2-05 S.025 1.7652 2.95 .0050 7.9436 2.1056
Op-i-06 -6.954 0.9065 -7.67 .0000 -5.4547 -8.4529
Op-2-06 -6.688 1.7652 -3.79 .0002 -3.7694 -9.6074
Op-I-08 -0.575 1.0619 -0.54 .5891 1.1814 -2.3307
Op-2-08 -4.191 1.7652 -2.37 .0187 -1.2722 -7.1103
OP-l-09 -0.365 0.9065 -0.40 .6880 1.1345 -1.8636
Op-2-09 10.230 1.7652 5.80 .0000 13.1490 7.3110
Op-i-lO 4.545 0.9252 4.91 .0000 6.0749 3.0150
Op-2-10 1.622 1.7652 0.92 .3595 4.5408 -1.2972
Op-1-12 7.282 0.9065 8.03 .0000 8.7814 5.7833
Op-2-12 9.868 1.7652 5.59 .0000 12.7874 6.9493

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -1.1098 0.7801 -1.423 .1566 0.1803 -2.3999

Paired comparisons of least square means among stations between periods

Source Difference Std: Err. T-value Prob. Upper 95% Lower 95%

Station 04 0.4796 2.3112 0.21 .8359 4.3015 -3.3423
Station 05 -1.3419 2.1098 -0.64 .5256 2.1470 -4.8308
Station 06 -0.2654 1.9844 -0.13 .8937 3.0160 -3.5469
Station 08 3.6166 2.0600 1.76 .0809 7.0231 0.2101
Station 09 -10.5946 1.9844 -5.34 .0000 -7.3132 -13.8761
Station 10 2.9231 1.9930 1.47 .1443 6.2188 -0.3726
Station 12 -2.5860 1.9844 -1.30 .1942 0.69S4 -5.8675

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 9S% Cli. 95% C.I.

04 Op-l 16 9.87 14.44 0.947 11.89 7.86 -1.29 17.47 1.10 -3.67
04 Op-2 6 15.17 10.21 1.674 19.48 10.87 -3.30 19.13 4.57 -11.18
05 Op-

1  
16 4.90 9.86 0.592 6.17 3.64 3.68 9.72 5.15 2.22

05 Op-2 7 6.61 6.18 0.779 8.51 4.70 4.61 13.99 8.90 0.31
06 Op-i 26 14,69 21.74 1.087 16.93 12.45 -6.95 17.01 -5.22 -8.69
06 Op-2 7 18.56 13.33 1.626 22.54 14.58 -7.35 16.77 -1.82 -12.88
08 Op-i 19 8.81 26.53 1.604 12.18 5.44 -0.28 24.72 3.19 -3.75
08 Op-2 7 16.03 23.40 3.198 23.86 8.21 -4.82 34.37 5.79 -15.42
09 Op-I 26 8.10 19.72 1.035 10.24 5.97 -0.36 24.83 2.42 -3.15
09 Op-2 7 1.29 2.SO 0.365 2.18 0.40 9.93 13.47 14.28 5.57
10 Op-i 25 3.18 15.76 0.934 5.11 1.26 4.43 18.06 6.21 2.66
10 Op-2 7 10.16 17.43 2.389 16.00 4.31 1.06 22.26 9.16 -7.05
12 Op-I 26 0.46 3.75 0.211 0.89 0.02 7.28 10.56 8.43 6.13
12 Op-2 7 1.55 4.79 0.666 3.18 -0.08 9.67 13.54 13.99 5.34

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.!. 95% C.I.

Op-1 26 7.74 11.94 0.599 8.97 6.51
Op-2 7 11.22 12.33 1.587 IS.10 7.33



Analysis of Variance for NET for 0073 - Gelidium cOulteri

Station$s - 4, 5, 6, 8, 9, 10, 12 level +1 ft MLLW

Data transformed using log baselo0x . 1)

Results for Analysis of Variance

Source Source df Error df ?-value

PERIOD
SEASON
STATION
PERIOD-SEASON
STATION-PERIOD
STATION SEASON
PERIOD- STATIOWSEASON

Results for Power Analysis
Power at alpha = .1

Non-
Central:

Source Paramet,

PERIOD 0.99
STATION PERIOD 31.52

1
1
6
1
6
6
6

174.000 0.99
174.000 105.42
174.000 41.45
174.000 0.37
174.000 5.25
174.000 3.66
174.000 1.09

Prob.

0.3219
0.0000
0.0000
0.5436
0.0001
0.0019
0.3695

Adjusted non- Power to
ity Centrality Adjusted Detect 50%
er Parameter Power Power Change

0.00 0.2603 1.0000
25.16 0.9978 0.9894 0.6228

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.5652
Period in PC 0.3350
Period in PC-S 0.5139
Period in FC-N 0.1561
Period in DC-S -0.6031
Period in DC-W -0.5272

0.1702
0.1572
0.2035
0.2397
0.2272
0.2534

-3.321 .0011
2.131 .0345
2.526 .0124
0.651 .5157

-2.655 .0087
-2.080 .0390

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95%

Period Op-l -0.069 0.0162 -4.27 .0000 -0.0423
Period Op-2 -0.036 0.0289 -1.25 .2115 0.0115
Op-l-04 -0.224 0.0490 -4.56 .0000 -0.1425
Op-2-04 -0.277 0.0849 -3.26 .0013 -0.1362
Op-l-05 -0.267 0.0490 -5.45 .0000 -0.1861
Op-2-05 -0.380 0.0749 -5.08 .0000 -0,2564
Op-1-06 -0.086 0.0385 -2.22 .0274 -0.0220
Op-2-06 -0.254 0.0749 -3.40 .0008 -0.1306
Op-1-08 0.048 0.0450 1.06 .2913 0.1222
Op-2-0S 0.279 0.0749 3.73 .0003 0.4033
Op-i-09 -0.309 0.0385 -8.04 .0000 -0.2457
Op-2-09 -0.064 0.0749 -0.85 .3967 0.0602
Op-l-10 -0.191 0.0393 -4.86 .0000 -0.1258
Op-2-10 0.049 0.0749 0.65 .515S 0.1726
Op-1-12 0.545 0.0385 14.17 .0000 0.6086
Op-2-12 0.393 0.0749 5,20 .0000 0.5170

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period -0.0329 0.0331 -0.993 .3219 0.0219

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Station 04 0.0531 0.0980 0.54 .5889 0.2152
Station 05 0.1131 0.0895 1.26 .2081 0.2611
Station o6 0.1688 0,0842 2.01 .0464 0.3081
Station 08 -0.2318 0.0874 -2.65 .0087 -0.0873
Station 09 -0.2457 0.0842 -2.92 .0040 -0.1065
Station 10 -0.2395 0.0845 -2.83 .00S2 -0.0997
Station 12 0.1518 0.0842 1.80 .0730 0.2911

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta

04 Op-i 16 8.45 15.69 1.164 10.93 5.97 -4.26
04 Op-2 6 8.38 13.12 1.957 13.41 3.35 -5.47
05 Op-1 16 9.77 18.33 1.465 12.89 6.65 -5.59
05 Op-2 7 11.97 19.86 3.216 19.84 4.11 -9.12
06 Op-i 26 6.61 14.72 0.811 8.28 4.94 -2.16
06 Op-2 7 6.91 10.42 1.422 10.40 3.43 -4.06
08 Op-I 19 4.92 16.25 1.068 7.16 2.68 -0.58
08 Op-2 7 1.35 3.33 0.469 2.50 0.20 1.51
09 Op-i 26 13.05 29.31 1.859 16.88 9.22 -8.61
09 Op-2 7 4.63 10.14 1.435 8.15 1.12 -1.78
10 Op-1 25 10.06 24.17 1.502 13.16 6.96 -5.68
10 Op-2 7 4.14 13.19 1.797 8.53 -0.26 -1.28
12 Op-i 26 0.59 2.01 0.112 0.82 0.36 3.85
12 Op-2 7 0.57 1.25 0.152 0.94 0.19 2.29

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-I 26 4.44 6.04 0.263 4.99 3.90
Op-2 7 2.86 3.44 0.424 3.89 1.82

Lower 95%

-0.0958
-0.0840
-0.3046
-0.4170
-0.3482
-0.5041
-0.1491
-0.3782
-0.0268
0.1556

-0.3729
-0.1875
-0.2556
-0.0750

0.4814
0.2693

Lower 95%

-0.0876

Lower 95%

-0.1091
-0.0349
0.0296

-0.3763
-0.3649
-0.3793
0,0126

Delta Upper Lower
Range 95% CIi. 95% C.I.

13.99 -2.01 -6.52
11.08 -1.13 -9.81
16.46 -2.71 -8.46
17.81 -1.80 -16.44
16.32 -0.58 -3.74

8.26 -0.99 -7.12
16.91 1.53 -2.70

4.69 3.05 -0.04
30.94 -4.83 -12.38

9.58 1.45 -5.00
23.99 -2.76 -8.59
11.53 2.46 -5.02

6.32 4.48 3.23
3.02 3.23 1.35



Analysis of Variance for HBT for 0109 - Grateloupia doryphora

Stations = 4. 5, 6, 8, 9. 10, 12 level .1 ft MLLW

Data transformed using log baael0(x - .1)

Satterthwaite's Adjustment for Degrees
of Freedom used in Analysis of Variance.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 0.70 0.4033
SEASON 1 174.000 1.04 0.3104
STATION 6 174.000 3.69 0.0018
PERIODSEASON 1 174.000 1.45 0.2298
STATION-PERIOD 6 174.000 0.22 0.9693
STATION- SEASON 6 174.000 2.80 0.0125
PERIOD- STATION-SEASON 6 174.000 0.40 0.8802

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.70 0.00 0.2155 0.1571
STATIONPERIOD 1.33 0.00 0.1864 0.1440

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.0457 0.2453 -0.186 .8525
Period in PC -0.2341 0.2266 -1.033 .3030
Period in FC-S -0.4162 0.2933 -1.418 .1578
Period in FC-W -0.0521 0.3455 -0.151 .8804
Period in DC-S -0.2660 0.3274 -0.813 .4176
Period in DC-W 0.1747 0.3653 0.476 .6332

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. . T-value Prob. Upper 95% Lower 95%

Period Op-i -0.021 0.0233 -0.91 .3654 0.0174 -0.0597
Period Op-2 0.019 0.0416 0.45 .6518 0.0876 -0.0500
Op-l-04 0.047 0.0707 0.66 .5109 0,1634 -.0.0703
Op-

2
-

0 4  
0.110 0.1224 0.90 .3703 0.3123 -0.092S

Op-1-05 0.047 0.0707 0.66 .5109 0.1634 -0.0703
Op-2-05 0.110 0.1079 1.02 .3098 0.2884 -0.0686
Op-1-06 0.003 0.0554 0.05 .9624 0.0943 -0.0691
Op-

2
-06 0.110 0.1079 1.02 .3098 0.2884 -0.0686

Op-1-08 -0.135 0.0649 -2.08 .0394 -0.0274 -0.2422
Op-2-08 -0.137 0.1079 -1.27 .2054 0.0413 -0.3157
Op-l-09 0.034 0.0554 0.61 .5449 0.1253 -0.0580
Op-2-09 0.072 0.1079 0.66 .5070 0.2503 -0.1067
Op-l-10 -0.176 0.0566 -3.12 .0021 -0.0827 -0.2698
Op-2-10 -0.243 0.1079 -2.25 .0259 -0.0641 -0.4211
Up-l-12 0.034 0.0554 0.61 .5449 0.1253 -0.0580
Op-2-12 0.110 0.1079 1.02 .3098 0.2884 -0.0686

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 955 Lower 955%

Period -0.0400 0.0477 -0.638 .4033 0.0389 -0.1189

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 955 Lower 95%

Station 04 -0.0634 0.1413 -0.45 .6543 0.1703 -0.2971
Station 05 -0.0634 0.1290 -0.49 .6238 0.1500 -0.2767
Station 06 -0.1073 0.1213 -0.88 .3777 0.0933 -0.3080
Station 08 0.0024 0.1260 0.02 .9847 0.2107 -0.2059
Station 09 -0.0381 0.1213 -0.31 .7536 0.1625 -0.2388
Station 10 0.0664 0.1219 0.54 .5868 0.2679 -0.1352
Station 12 -0.0763 0.1213 -0.63 .5302 0.1243 -0.2770

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 955 c.i. Delta Range 95% Cli. 95% C.I.

04 Op-i 16 0.00 0.00 0.000 0.02 0.31 0.06 -0.02
04 Op-2 6 0.00 0.00 0.0D0 0.07 0.35 0.22 -0.08
05 Op-1 16 0.00 0.00 0.000 0.02 0.31 0.06 -0.02
05 Op-2 7 0.00 0.00 0.000 0.06 0.35 0.18 -0.06
06 Op-i 26 0.01 0.28 0.011 0.04 -0.01 0.00 0.56 0.03 -0.03
06 Op-2 7 0.00 0.00 0.000 0.06 0.35 0.18 -0.06
08 Op-i 19 0.10 0.56 0.041 0.18 0.01 -0.07 0.87 0.02 -0.17
08 Op-2 7 0.32 2.01 0.284 1.01 -0.38 -0.26 2.29 0.45 -0.96
09 Op-i 26 0.00 0.00 0.000 0.01 0.31 0.04 -0.01
09 Op-2 7 0.01 0.07 0.010 0.03 -0.01 0.05 0.42 0.18 -0.06
10 Op-I 25 0.20 2.85 0.116 0.44 -0.04 -0.19 3.16 0.06 -0.43
10 Op-2 7 0.96 5.69 0.802 2.93 -1.00 -0.90 6.04 1.09 -2.89
12 Op-1 26 0.00 0.00 0.000 0.01 0.31 0.04 -0.01
12 Op-

2  
7 0.00 0.00 0.000 0.06 0.35 0.18 -0.06

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95t C.!. 955 C.I.

Op-1 26 0.01 0.31 0.012 0.04 -0.01
Op-2 7 0.06 0.35 0.049 0.18 -0.06



Analysis of Variance for HBT for 0167 - juv. articulated coralline algae

Stations = 4, S," 6, 8, 9. 10, 12 level ÷1 ft MLLW

Data transformed using log basel0 (x + 1)

Results for Analysis of Variance

Source Source df Error df 1-value Prob.

PERIOD 1 174.000 3.01 0.0846
SWASON 1 174.000 0.87 0.3519
STATION 6 174.000 10.08 0.0000
PERIOD-SEASON 1 174.000 1.45 0.2297
STATION-PERIOD 6 174.000 0.95 0.4601
STATION*SEASP.N 6 174.000 1.89 0.0857
PERIOD*STATION*SEASON 6 174.000 1.64 0.1382

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50s

Source Parameter Parameter Power Power Change

PERIOD 3.01 1.97 0.5334 0.4042 0,9829

STATION*PERIOD 5.71 0.00 0.5002 0.5911

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.0431 0.1282 0.336 .7373
Period in FC 0.2597 0.1185 2.192 .0297
Period in PC-S -0.01S4 0.1534 -0.100 .9204
Period in FC-W 0.5348 0.1806 2.961 .0035
Period in DC-S 0.1077 0.1712 0.629 .5300
Period in DC-W -0.0216 0.1910 -0.113 .9103

Least square means 6 confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 -0.033 0.0122 -2.67 .0083 -0.0124 -0.0527
Period Op-2 -0.076 0.0218 -3.48 .0006 -0.0398 -0.1118
Op-1-0

4  
-0.169 0.0369 -4.57 .0000 -0.1076 -0.2298

Op-2-04 -0.187 0.0640 -2.92 .0040 -0.0810 -0.2926
Op-1-05 -0.114 0.0369 -3.09 .0023 -0.0531 -0.1753
Op-2-05 -0.247 0.0564 -4.38 .0000 -0.1540 -0.3406
Op-l-06 -0.045 0.0290 -1.56 .1201 0.0027 -0.0932
Op-2-06 -0.154 0.0564 -2.73 .0071 -0.0605 -0.2471
Op-1-08 0.024 0,0340 0.72 .4741 0.0805 -0.0318
Op-2-08 -0.042 0.0564 -0.75 .4559 0.0512 -0.1355
Op-l-

0 9  
-0.152 0.0290 -5.25 .0000 -0.1042 -0.2001

Op-2-09 -0.188 0.0564 -3.32 .0011 -0.0942 -0.2808
Op-

1
-
10  

0.113 0.0296 3.82 .0002 0.1621 0.0642
Op-2-10 0.139 0.0564 2.46 .01 47 0.2324 0.0457
Op-l-12 0.115 0.0290 3.97 .0001 0.1630 0.0671
Op-2-12 0.148 0.0564 2.62 .0095 0.2412 0.0546

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0433 0.0249 1.734 .0846 0.0845 0.0020

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95V Lower 95%

Station 04 0.0181 0.0739 0.25 .8065 0.1403 -0.1041
Station 05 0.1331 0.0675 1.97 .0501 0.2446 0.0215
Station 06 0.1085 0.0634 1.71 .0889 0.2134 0.0036
Station 08 0.0665 0.0659 1.01 .3138 0.1764 -0.0424
Station 09 0.0354 0.0634 0.56 .5780 0.1403 -0.0696
Station 10 -0.0259 0.0637 -0.41 .6845 0.0794 -0.1313
Station 12 -0.0329 0.0634 -0.52 .6050 0.0720 -0.1378

Station-period means and deltas froie original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-i 16 1.22 4.79 0.273 1.80 0.64 -0.73 4.13 -0.25 -1.21
04 Op-2 6 1.10 1.16 0.204 1.62 0.58 -0.68 1.22 -0.17 -1.20
as Op-1 16 0.94 2.43 0.195 1.36 0.53 -0.45 2.95 -0.03 -0.88
05 Op-2 7 1.69 3.33 0.514 2.94 0.43 -1.24 2.95 -0.19 -2.28
06 Op-l 26 0.52 1.53 0.087 0.70 0.34 -0.13 2.86 0.12 -0.39
06 Op-2 7 1.16 3.12 0.434 2.22 0.10 -0.71 2.64 0.19 -1.61
08 Op-l 19 0.37 1.74 0.108 0.60 0.14 0.10 2.99 0.44 -0.23
08 Op-2 7 0.69 1.67 0.283 1.39 0.00 -0.24 1.98 0.42 -0.90
09 OP-l 26 1.07 2.78 0.184 1.45 0.69 -0.68 2.64 -0.39 -0.97
09 Op-2 7 1.59 4.03 0.544 2.92 0.26 -1.14 4.72 0.36 -2.63
10 OP-I 25 0.02 0.14 0.008 0.03 0.00 0.37 2.57 0.61 0.13
10 Op-2 7 0.00 0.21 0.033 0.13 -0.03 0.40 0.80 0.66 0.15
12 Op-l 26 0.01 0.14 0.007 0.03 -0.00 0.38 2.43 0.60 0.16
12 Op-2 7 0.03 0.14 0.021 0.08 -0.02 0.42 0.94 0.72 0.12

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-l 26 0.39 2.50 0.111 0.62 0.16
Op-2 7 0.45 0.80 0.109 0.72 0.18



Analysis of Variance for HBT for 0076 - Mastocarpus jardinii

Stations - 4 S, .6, 8, 9, 10, 12 level .1 Et MLLW

Data transformed using log basel0(x . 1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 I.S7 0.2123
SEASON 1 174.000 11.20 0.0010
STATION 6 174.000 134.63 0,0000
PERIOD-SEASON 1 174.000 8.49 0.0040
STATION-PERIOD 6 174.000 2.50 0,0239
STATION-SEASON 6 174.000 1.48 0.1872
PERIOD-STATION-SEASON 6 174.000 0.62 0.7144

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- " Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 1.57 0.55 0.3472 0.1908 1.0000

STATION*PERIOD 15.02 8.84 0.8902 0.6865 0.9999

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.2080 0.0832 -2.500 .0134
Period in PC 0.0662 0.0769 0.861 .3903
Period in PC-S -0.0986 0.0995 -0.991 .3229
Period in FC-W 0.2310 0.1172 1.972 .0502
Period in DC-S -0.3733 0.1111 -3.361 .0010
Period in DC-W -0.0427 0.1239 -0.345 .7308

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 954 Lower 95%

Period Op-i 0.162 0.0079 20.50 .0000 0.1752 0.1490
Period Op-2 0.182 0.0141 12.92 .0000 0.2057 0.1590
Op-

1
-

0 4  
0.138 0.0240 5.75 .0000 0.1775 0.0982

Op-2-0
4  

0.102 0.0418 2.47 .0146 0.1711 0.0338
Op-l-0s 0.089 0.0240 3.70 .0003 0.1283 0.0490
Op-

2
-05 0.136 0.0366 3.70 .0003 0.1961 0.0750

Op-1-06 -0.283 0.0188 -15.05 .0000 -0.2520 -0.3142
Op-2-06 -0.361 0,0366 -9.88 .0000 -0.3003 -0.4214
Op-l-0S 0.311 0.0220 14.12 .0000 0.3474 0.2746
Op-2-08 0.348 0.0366 9.51 .0000 0.4087 0.2876
Op-

1
-

0 9  
0.213 0.0188 11.33 .0000 0.2441 0.1819

Op-2-09 0.344 0.0366 9.41 .0000 0.4050 0.2839
Op-i-10 0.323 0.0192 16.84 .0000 0.3548 0.2914
Op-2-10 0.355 0.0366 9.70 .0000 0.4157 0.2946
Op-1-12 0.344 0.0188 18.31 .0000 0.3753 0.3132
Op-2-12 0.352 0.0366 9.60 .0000 0.4121 0.2910

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.0203 0.0162 -1.252 .2123 0.0065 -0.0470

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 0.0354 0.0479 0.74 .4616 0.1147 -0.0439
Station 05 -0.0469 0.0438 -1.07 .2853 0.0255 -0.1193
Station 06 0.0777 0.0412 1.89 .0606 0.1458 0.0097
Station 08 -0.0371 0.0427 -0.87 .3861 0.0335 -0.1078
Station 09 -0.1315 0.0412 -3.19 .0017 -0.0634 -0.1956
Station 10 -0.0321 0.0413 -0.78 .4390 0.0363 -0.1004
Station 12 -0.0073 0.0412 -0.18 .8597 0.0600 -0.0754

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

04 Op-I 16 0.50 0.63 0.048 0.61 0.40 0.56 1.25 0.70 0.41
04 Op-2 6 0.71 0.83 0.121 1.02 0.40 0.63 1.25 1.17 0.09
05 Op-i 16 0.70 1.11 0.089 0.89 0.51 0.36 1.49 0.57 0.15
05 Op-2 7 0.73 1.25 0.155 1.11 0.35 0.62 0.90 0.96 0.27
06 Op-i 26 3.44 5.28 0.249 3.96 2.93 -2.19 5.52 -1.70 -2.68
06 Op-2 7 4.38 3.47 0.475 5.55 3.22 -3.04 2.74 -2.12 -3.96
08 Op-1 19 0.03 0.14 0.012 0.05 0.00 1.09 0.97 1.22 0.96
08 Op-2 7 0.02 0.14 0.020 0.07 -0.03 1.33 0.97 1.70 0.96
09 Op-1 26 0.42 1.81 0.094 0.62 0.23 0.83 2.36 1.08 0.58
09 Op-2 7 0.03 0.14 0.021 0.08 -0.02 1.32 0,97 1.69 0.95
10 Op-l 25 0.07 1.11 0.045 0.16 -0.03 1.19 1.67 1.38 1.01
10 Op-2 7 0.00 0.00 0.000 1.38 1.11 1.74 0.95
12 Op-i 26 0.01 0.07 0.004 0.01 -0.00 1.28 1.32 1.41 1.09
12 Op-2 7 0.01 0.07 0.010 0.03 -0.01 1.34 1.11 1.73 0.95

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-l 26 1.25 1.32 0.078 1.41 1.09
Op-2 7 1.38 1.11 0.161 1.74 0.95



Analysis of Variance for HBT for 0082 - Mastocarpus papillatus

Stations - 4, 5, 6, 8, 9, 10, 12 level .1 ft MLLW

Data transformed using log baselO(x + .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 18.66 0.0000
SEASON 1 174.000 3.40 0.0668
STATION 6 174.000 24.41 0.0000
PERIOD-SEASON 1 174.000 0.01 0.9112
STATION-PERIOD 6 174.000 7.34 0.0000
STATION-SHASON 6 174.000 1.05 0.3972
PERIOD-STATIONO S•ASON 6 174.000 0.55 0.7714

Results for Power Analysis
Power at alpha = .I

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 18.66 17.45 0.9961 0.9941 1.0000
STATION-PERIOD 44.01 37.50 0.9999 0.9996 0.1031

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -1.9474 0.3704 -5.257 .0000
Period in PC -0.2313 0.3422 -0.676 .5000
Period in FC-S -0.1084 0.4430 -0.245 .8070
Period in FC-W -0.3542 0.5217 -0.679 .4981
Period in DC-S -2.1266 0.4945 -4.301 .0000
Period in DC-W -1.7682 0.5517 -3.209 .0016

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-l -0.122 0.0352 -3.46 .0007 -0.0635 -0.1799
Period Op-2 0.190 0.0629 3.01 .0030 0.2934 0.0856
0P-1-04 -0.177 0.1067 -1.66 .0989 -0.0006 -0.3535
Op-2-04 -0.143 0.1848 -0.77 .4406 0.1628 -0.4485
0P-1-05 -0.069 0.1067 -0.64 .5204 0.1077 -0.2452
Op-2-05 0.107 0.1630 0.66 .5120 0.3767 -0.1625
0p-1-06 0.007 0.0837 0.08 .9356 0.1452 -0.1317
0O-2-06 0.028 0.1630 0.17 .8636 0.2976 -0.2415
OP-i-08 -0.204 0.0981 -2.08 .0394 -0.0414 -0.3657
Op-2-08 0.288 0.1630 1.77 .0785 0.5580 0.0189
0p-1-09 0.313 0.0837 3.74 .0003 0.4512 0.1743
0P-2-09 0.882 0.1630 5.41 .0000 1.1520 0.6129
Op-i-10 -0.106 0.0854 -1.23 .2185 0.0358 -0.2468
Op-2-10 1.111 0.1630 6.82 .0000 1.3806 0.6414
Op-1-12 -0.617 0.0837 -7.37 .0000 -0.4785 -0.7553
OP-2-12 -0.948 0.1630 -5.81 .0000 -0.6781 -1.2172

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.3112 0.0720 -4.320 .0000 -0.1921 -0.4304

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.0342 0.2134 -0.16 .8729 0.3188 -0.3071
Station 05 -0.1758 0.1948 -0.90 .3681 0.1464 -0.4980
Station 06 -0.0213 0.1832 -0.12 .9078 0.2818 -0.3243
Station 08 -0.4920 0.1902 -2.59 .0105 -0.1774 -0.8066
Station 09 -0.5697 0.1832 -3.11 .0022 -0.2666 -0.8727
Station 10 -1.2165 0.1840 -6.61 .0000 -0.9122 -1.5208
Station 12 0.3308 0.1832 1.80 .0728 0.6338 - 0.0277

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 0p-1 16 6.87 7.78 0.670 8.30 5.44 -1.94 12.26 -0.20 -3.67
04 Op-2 6 4.49 4.58 0.741 6.40 2.59 -0.86 4.76 1.06 -2.79
05 Op-i 16 6.28 11.53 1.078 8.58 3.99 -1.35 18.23 0.96 -3.66
05 Op-2 7 4.04 7.05 1.114 6.76 1.31 -0.21 7.12 1.98 -2.41
06 OP-i 26 6.20 12.57 0.606 7.45 4.95 0.25 16.39 1.90 -1.40
06 Op-2 7 4.01 6.74 0.989 6.43 1.59 -0.18 6.22 1.73 -2.10
08 OP-i 19 12.15 28.19 2.141 16.64 7.65 -6.55 27.67 -2.05 -11.05
08 Op-2 7 3.05 7.36 1.007 5.51 0.58 0.78 9.34 3.55 -1.99
09 Op-i 26 4.75 13.82 0.876 6.55 2.94 1.70 21.32 3.61 -0.22
09 Op-2 7 0.72 2.78 0.378 1.65 -0.20 3.10 5.17 4.94 1.26
10 Op-i 25 15.07 46.87 2.701 20.64 9.49 -8.66 43.30 -3.52 -13.80
10 Op-2 7 0.65 3.96 0.502 2.01 -0.70 3.17 5.66 5.09 1.25
12 Op-i 26 28.21 53.82 3.073 34.54 21.88 -21.77 62.60 -14.93 -28.60
12 Op-2 7 37.42 46.74 7.877 56.70 18.15 -33.60 44.27 -15.00 -52.20

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 26 6.44 15.14 0.756 6.00 4.89
OP-2 7 3.82 5.07 0.651 5.42 2.23



Analysis of Variance for HBT ror 0102 - Mazzaella affinis

Stations - 4, 5, 6, 6. 9. 10, 12 level .1 ft MLLW

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 31. 6.3 0.0000
SEASON 1 174.000 0.79 0.3756
STATION 6 174.000 3.03 0.0076
PERIOD-SEASON 1 174.000 0.23 0.6322
STATION-PERIOD 6 174.000 0.19 0.9787
STATION*SEASON 6 174.000 0.21 0.9737
PERIOD-STATION-SEASON 6 174.000 0.24 0.9633

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 31.83 30.46 1.0000 0.9999 0.8512
STATION-PER1OD 1.15 0.00 0.1741 0.2361

Estimates for contrasts on combinations of interaction terms

Source Difference Std, Err. T-value Prob.

Period in DC 7.1297 1.6318 4.369 .0000
Period in PC 5.4031 1.5073 3.585 .0004
Period in FC-S 4.7576 1.9513 2.438 .0158
Period in FC-W 6.0486 2.2980 2.632 .0092
Period in DC-S 6.7101 2.1781 3.081 .0024
Period in DC-W 7.5492 2.4303 3,106 .0022

Least square means & confidence intervals from analysis of variance

Source. LS Mean Std. Err. T-value Prob. Upper 95t Lower 95%

Period Op-1 4.780 0.1551 30.83 .0000 5.0366 4.5238
Period Op-2 2.990 0.2769 10.80 .0000 3.4477 2.5320
Op-1-04 4.599 0.4701 9.78 .0000 5.3759 3.8212
Op-2-04 2.370 0.8142 2.91 .0041 3.7162 1.0234
Op-1-05 4.785 0.4701 10.18 .0000 5.5625 4.0078
Op-2-05 3.353 0.7181 4,71 .0000 4.5699 2.1951
Op-1-06 5.337 0.3688 14.47 .0000 5.9463 4.7267
Op-2-06 3.565 0.7181 4,96 .0000 4.7522 2.3774
Op-2-08 3.414 0.4320 7.90 .0000 4.1283 2.6996
Op-2-08 1.565 0.7181 2.18 .0306 2.7528 0.3780
Op-1-09 5.027 0.3688 13.63 .0000 5.6365 4.4169
Op-2-09 3.796 0.7181 S.29 .0000 4.9837 2.6089
Op-1-10 4.694 0.3764 12.47 .0000 5.3168 4.0720
Op-2-10 2.827 0.7181 3.94 .0001 4.0144 1.6396
Op-1-12 5.606 0.3688 15.20 .0000 6.2161 4.9965
Op-2-12 3.423 0.7181 4.77 .0000 4.6104 2.2356

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95t Lower 95%

Period 1.7904 0.3173 5.642 .0000 2.3152 1.2656

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 951 Lower 95%

Station 04 2.2287 0.9402 2.37 .0189 3.7834 0.6740
Station 05 1.4026 0.8582 1.63 .1040 2.8219 -0.0166
Station 06 1.7717 0.8072 2.19 .0295 3.1066 0.4369
Station 08 1.8486 0.8380 2.21 .0287 3.2343 0.4629
Station 09 1.2304 0.8072 1,52 .2293 2.5653 -0.1044
Station 10 1.8674 0.8107 2.30 .0224 3.2081 0.5268
Station 12 2.1833 0.8072 2.70 .0075 3.5181 0.-8484

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean . Delta Upper Lower
Station-Period N Mean Range Error 95% •.i. 95% c.i. Delta Range 95t CIi. 95% C.I.

04 Op-l 16 1.36 2.15 0.167 1.71 1.00 4.60 5.73 5.55 3.65
04 Op-2 6 2.06 2.50 0.370 3.01 1.11 2.45 5.17 4.24 0.67
05 Op-i 16 1,17 2.57 0.187 1.57 0.77 4.79 6.08 5.75 3.62
05 Op-2 7 0.93 1.04 0.161 1.33 0.54 3.40 3.44 4.41 2.40
06 Op-l 26 0.65 1.39 0.064 0.78 0.52 5.34 5.45 6.02 4.66
06 Op-2 7 0.74 1.67 0.195 1.22 0.27 3.59 3.65 4.63 2.56
08 Op-1 19 2.45 5.83 0.434 3.36 1.54 3.43 9.41 4.69 2.18
O0 Op-2 7 2.74 3.47 0.502 3.97 1.51 1.60 5.38 3.53 -0.34
09 Op-i 26 0.96 2.92 0.155 1.28 0.64 5.03 6.11 5.76 4.30
09 Op-2 7 0.48 1.87 0.247 1.08 -0.13 3.86 5.59 5.57 2.15
10 Op-i 25 1.30 2.92 0.168 1.64 0.95 4.?0 6.22 5.40 3.99
10 Op-2 7 1.46 2.50 0.353 2.32 0.60 2.88 4.62 4.35 1.41
12 Op-I 26 0.38 2.43 0.120 0.63 0.13 5.61 6.35 6.36 4.86
12 Op-2 7 0.92 2.29 0.343 1.76 0.08 3.41 5.87 5.06 1.77

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 26 5.99 5.66 0.326 6.66 5.31
Op-2 7 4.34 3.72 0.487 5.53 3.14



Analysis of Variance for HBT for 1324 - Mazzaella flaccida

Stations - 4, 5, 6, 8, 9. 10, 12 level .1 ft MLLW

Data transformed using log basel0 (x + 1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 6.86 0.0097
SEASON 1 174.000 30.54 0.0000
STATION 6 174.000 446.66 0.0000
PERIOD-SEASON 1 174.000 8.88 0.0033
STATION-PERIOD 6 174.000 1.19 0.3113
STATIONSRASON 6 174.000 27.43 0.0000
PRRIOD-STATIONSE0ASON 6 174.000 0.31 0.9321

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 6.84 8.76 0.8314 0.7720 1.0000
STATION*PERIOD 7.17 1.09 0.5936 0.1695 1.0000

Estimates for contrasts on 'combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.3908 0.1104 3.539 .0005
Period in PC 0.0022 0.1020 0.022 .9825
Period in FC-S -0.1467 0.1320 .-1.111 .2683
Period in FC-W 0.1511 0.1555 0.972 .3324
Period in DC-S 0.0919 0.1474 0.623 .5339
Period in DC-W 0.6898 0.1645 4.194 .0000

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-I 1.057 0.0105 100.78 .0000 1.0748 1.0401
Period Op-2 1.001 0.0187 53.44 .0000 1.0323 0.9703
Op-i-04 0.450 0.0318 14.16 .0000 0.5029 0.3977
Op-2-04 0.462 0.0551 8.36 .0000 0.5528 0.3706
Op-1-05 0.630 0.0318 19.81 .0000 0.6827 0.5775
Op-2-05 0.658 0.0486 13.54 .0000 0.7384 0.5777
Op-1-06 0.160 0.0250 6.42 .0000 0.2016 0.1190
Op-2-06 0.119 0.0486 2.44 .0156 0.1990 0.0383
Op-i-08 1.567 0.0292 53.60 .0000 1.6153 1.5186
Op-2-08 1.445 0.0486 29.74 .0000 1.5252 1.3645
Op-i-09 1.482 0.0250 59.40 .0000 1.5236 1.4410
Op-2-09 1.445 0.0486 29.74 .0000 1.5252 1.3645
Op-i-10 1.574 0.0255 61.81 .0000 1.6164 1.5322
Op-2-10 1.449 0.0486 29.81 .0000 1.5289 1.3682
Op-1-12 1.538 0.0250 61.63 .0000 1.5792 1.4967
Op-2-12 1.432 0.0486 29.48 .0000 1.5127 1.3520

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0562 0.0215 2.615 .0097 0.0911 0.0206

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.0114 0.0636 -0.16 .8579 0.0938 -0.1166
Station 05 -0.0280 0.0581 -0.48 .6308 0.0681 -0.1240
Station 06 0.0416 0.OS46 0.76 .4472 0.1319 -0.0487
Station 08 0.1221 0.0567 2.15 .0327 0.2158 0.0283
station 09 0.0374 0.0546 0.68 .4943 0.1277 -0.0529
Station 10 0.1257 0.0549 2.29 .0231 0.2165 0.0350
Station 12 0.1056 0.0546 1.93 .0548 0.1959 0.0193

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-i 16 17.83 37.78 3.509 25.31 10.35 22.20 24.79 25.95 18.45
04 Op-2 6 14.21 22.08 3.531 23.29 5.14 21.53 17.57 29.73 13.32
a5 Op-1 16 10.69 21.74 2.020 14.99 6.38 29.35 31.35 34.25 24.44
05 Op-2 7 8.36 17.01 2.527 14.55 2.18 24.63 23.13 33.85 15.41
06 Op-I 26 28.54 40.69 2.682 34.06 . 23.02 11.32 26.25 14.20 8.43
06 Op-2 7 25.09 36.04 5.192 37.79 12.39 7.91 16.53 14.20 1.61
08 Op-i 19 0.02 0.14 0.009 0.04 -0.00 38.96 47.99 46.55 31.37
08 Op-2 7 0.01 0.07 0.010 0.03 -0.01 32.99 35.35 47.95 18.03
09 Op-1 26 0.80 5.00 0.257 1.03 -0.03 39.36 48.40 45.49 33.23
09 Op-2 7 0.01 0.07 0.010 0.03 -0.01 32.99 35.35 47.95 18.03
10 Op-1 25 0.01 0.14 0.006 0.02 -0.00 40.40 48.47 46.7S 34.0S
10 Op-2 7 0.00 0.00 0.000 33.00 35.42 47.97 18.03
12 Op-I 26 0.13 1.53 0.063 0.26 -0.00 39.73 48.47 45.91 33.56
12 Op-2 7 0.05 0.35 0.050 0.17 -0.07 32.95 35.42 47.88 19.01

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 26 39.86 48.47 3.010 46.06 33.66
Op-2 7 33.00 35,42 6.118 47.97 18.03



Analysis of Variance for NET for 0090 - Mazzaella heterocarpa

Stations = 4. 5, 6, 8, 9, 10, 12 level +1 ft MLLM

Data transformed using log baselO(x . .5)

Results for Analysis of Variance

Source Source df Error df F-va:lue

PERIOD
SEASON
STATION
PERIOD- SEASON
STATION-PERIOD
STATION-SPASW
PERIOD*STATION-SEASON

Results for Power Analysis
Power at alpha - .1

1
1
6
1
6
6
6

174.000 1.34
174.000 2.16
174.000 11.00
174.000 20.01
174.000 2.51
174.000 3.98
174.000 1.68

Prob.

0.2482
0.1431
0.0000
0.0000
0.0233
0.0009
0.1284

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 1.34 0.33 0.3144 0.1546 0.9892
STATION-PERIOD 15.09 8.91 0.8996 0.6901 0.5493

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.4902 0.1686 2.907 .0041
Period in PC -0.2241 0.1558 -1.439 .1520
Period in FC-S -0.9450 0,2017 -4.686 .0000
Period in FC-W 0.4967 0.2375 2.092 .0379
Period in DC-S 0.1842 0.2251 0.818 .4143
Period in DC-W 0.7961 0.2512 3.170 .0018

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-l 0.281 0.0160 17.55 .0000 0.3077 0.2547
Period Op-

2  
0.243 0.0286 8.50 .0000 0.2905 0.1959

Op-1-0
4  

0.092 0.0486 1.90 .0590 0.1727 0.0120
Op-

2
-

0 4  
0.252 0.0841 2.99 .0032 0.3911 0.1128

Op-1-05 0.197 0.0486 4.05 .0001 0.2770 0.1163
Op-2-05 0.109 0.0742 1.47 .1425 0.2320 -0.0134
Op-1-06 -0.036 0.0381 -0.94 .3470 0.0271 -0.0990
Op-

2
-

0 6  
0.116 0.0742 1.56 .1199 0.2387 -0.0067

Op-i-08 0.487 0.0446 10.92 .0000 0.5611 0.4135
Op-2-08 0.292 0.0742 3.93 .0001 0.4143 0.1688
Op-

1
-

0 9  
0.440 0.0381 11.54 .0000 0.5027 0.3767

Op-2-09 0.354 0.0742 4.77 .0000 0.4765 0.2311
Op-i-10 0.377 0.0389 9.69 .0000 0.4414 0.3128
Op-2-10 0.227 0,0742 3.06 .0020 0.3501 0.1047
Op-I-12 0.411 0.0381 10.79 .0000 0.4742 0.3482
Op-

2
-

1 2  
0.352 0.0742 4.75 .0000 0.4750 0.2296

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0380 0.0328 1.159 .2482 0.0922 -0.0162

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.1S96 0.0972 -1.64 .1023 0.0011 -0.3203
Station 05 0.0873 0.0887 0.98 .3261 0.2340 -0.0593
Station 06 -0.1519 0.0834 -1.82 .0703 -0.0140 -0.2899
Station 08 0.1957 0.0866 2.26 .0250 0.3389 0.0525
Station 09 0.0859 0.0834 1.03 .3045 0.2239 -0.0520
Station 10 0.1496 0.0838 1.79 .0758 0.2882 0.0111
Station 12 0.0589 0.0834 0.71 .4814 0.1968 -0.0791

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95t c.i. Delta Range 95t Cli. 95% C.I.

04 Op-i 16 1.64 5.35 0,451 2.61 0.68 -0.27 0.49 0.60 -1.14
04 Op-2 6 0.19 0.42 0.061 0.34 0.03 0.75 1.49 1.38 0.12
05 Op-i 16 0.94 3.19 0.266 1.51 0.38 0.43 2.36 0.89 -0.02
05 Op-2 7 0.53 1.11 0.136 0.86 0.19 0.37 1.74 0.93 -0.20
06 Op-i 26 1.73 3.75 0.262 2.27 1.19 -0.39 3.37 0.02 -0.80
06 Op-2 7 0.53 1.11 0.168 0.94 0.11 0.37 2.74 1.23 -0.50
08 Op-l 19 0.12 1.25 0.068 0.27 -0.02 1.27 2.64 1.59 0.95
08 Op-2 7 0.12 0.49 0.072 0.30 -0.06 0.77 1.98 1.46 0.08
09 Op-i 26 0.16 1.04 0.054 0.27 0.05 1.18 2.08 1.40 0.97
09 Op-2 7 0.04 0.21 0.030 0.11 -0.03 0.85 1.91 1.49 0.22
10 Op-i 25 0.31 1.53 0.090 0.49 0.12 1.03 2.01 1.2S 0.82
10 Op-2 7 0.93 2.92 0.413 1.54 -0.48 0.37 2.29 1.01 -0.27
12 Op-1 26 0.23 1.53 0.076 0.39 0.07 1.12 2.01 1.34 0.90
12 Op-2 7 0.04 0.14 0.021 0.09 -0.01 0.85 1.84 1.46 0.25

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 26 1.35 2.71 0.128 1.61 1.08
Op-2 7 0.89 1.91 0.247 1.50 0.29



Analysis of Variance for HBT for 0081 - Mazzaella leptorhynchos

Stations = 4. 5, 6, 6, 9, 10, 12 level .1 ft MLLW

Data transformed using log bassle0x . .5)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 0.72 0.3981
SEASON 1 174.000 27.53 0.0000
STATION 6 174.000 3.70 0.0017
PERIOD-SEASON 1 174.000 12.93 0.0004
STATION-PERIOD 6 174.000 2.42 0.0287
STATION-SEASON 6 174.000 0.53 0.7821
PERIOD-STATION*SEASON 6 174.000 0.65 0.5338

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.72 0.00 0.2179 0.8269
STATION-PERIOD 14.50 8.34 0.8872 0.6601 0.2773

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.1600 0.1597 -1.002 .3176
Period in FC -0.0241 0.1475 -0.163 .8705
Period in FC-S -0.4594 0.1909 -2.406 .0172
Period in FC-N 0.4113 0.2249 1.829 .0691
Period in DC-S -0.5063 0.2131 -2.375 .0186
Period in DC-W 0.1862 0.2378 0.783 .4346

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-l 0.160 0.0152 10.58 .0000 0.1856 0.1354
Period Op-2 0.187 0.0271 6.89 .0000 0.2316 0.1420
Op-l-04 0.129 0.0460 2.80 .0056 0.2050 0.0529
Op-

2
-

0 4  
0.196 0.0797 2.46 .0150 0.3274 0.0639

Op-1-05 0.232 0.0460 5.05 .0000 0.3083 0.1562
Op-2-05 0.249 0.0703 3.55 .0005 0.3656 0.1332
Op-l-06 0.124 0.0361 3.43 .0007 0.1836 0.0642
Op-2-06 0.064 0.0703 0.91 .3626 0.1803 -0.0521
Op-1-08 -0.003 0.0423 -0.07 .9467 0.0671 -0.0727
Op-

2
-

0 8  
0.148 0.0703 2.10 .0372 0.2637 0.0313

Op-i-09 0.292 0.0361 8.09 .0000 0.3512 0.2319
Op-

2
-

0 9  
0.293 0.0703 4.16 .0000 0.4087 0.1763

Op-i-10 0.102 0.0368 2.78 .0060 0.1633 0.0415
Op-2-10 0.289 0.0703 4.11 .0001 0.4048 0.1724
Op-

1
-

1 2  
0.247 0.0361 6.86 .0000 0.3070 0.1877

Op-2-12 0.070 0.0703 0.99 .3220 0.1860 -0.0464

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.0263 0.0311 -0.847 .3981 0.0250 -0.0777

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.0667 0.0920 -0.73 .4694 0.0854 -0.2188
Station 05 -0.0171 0.0840 -0.20 .8385 0.1217 -0.1560
Station 06 0.0598 0.0790 0.76 .4503 0.1904 -0.0709
Station 08 -0.1504 0.0820 -1.83 .0684 -0.0148 -0.2859
Station 09 -0.0010 0.0790 -0.01 .9900 0.1296 -0.1316
Station 10 -0.1863 0.0793 -2.35 .0200 -0.0551 -0.3174
Station 12 0.1776 0.0790 2.25 .0258 0.3082 0.0470

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-i 16 0.23 1.11 0.079 0.40 0.06 0.21 1.42 0.42 0.01
04 Op-2 6 0.10 0.21 0.030 0.18 0.03 0.67 2.78 1.75 -0.41
05 Op-i 16 0.04 0.14 0.013 0.07 0.01 0.40 1.04 0.53 0.27
05 Op-2 7 0.07 0.14 0.021 0.12 0.02 0.65 2.57 1.48 -0.17
06 Op-i 26 0.32 0.83 0.051 0.43 0.22 0.32 2.22 0.51 0.12
06 Op-2 7 0.52 2.08 0.277 1.19 -0.16 0.21 0.97 0.57 -0.15
08 Op-i 19 0.52 1.46 0.097 0.72 0.32 -0.05 1.77 0.16 -0.25
08 Op-2 7 0.22 0.62 0.086 0.43 0.01 0.51 2.92 1.43 -0.42
09 Op-i 26 0.04 0.21 0.010 0.06 0.02 0.60 1.77 0.81 0.39
09 Op-2 7 0.01 0.07 0.010 0.03 -0.01 0.71 2.64 1.57 -0.15
10 Op-i 25 0.38 1.87 0.088 0.56 0.20 0.23 3.06 0.51 -0.05
10 Op-2 7 0.02 0.14 0.020 0.07 -0.03 0.70 2.64 1.56 -0.16
12 Op-i 26 0.11 0.90 0.040 0.20 0.03 0.52 2.29 0.75 0.30
12 Op-2 7 0.40 0.69 0.107 0.66 0.14 0.33 2.29 1.05 -0.39

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

OP-I
Op- 2

26 0.64 1.77 0.102 0.85 0.43
7 0.72 2.64 0.350 1.58 -0.13



Analysis of Variance for TBT for 0147 - Mazzaella lilacina

Stations = 4, 5. 6, 8, 9, 10, 12 level +1 ft MLLW

Data transformed using log baselo(x + .1)

Satterthwaite's Adjustment for Degrees
of Freedom used in Analysis of Variance.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 1.50 0.2230
SEASON 1 174.000 77.91 0.0000
STATION 6 174.000 4.41 0.0004
PERIOD-SEASON 1 174.000 0.12 0.7244
STATIOr*PERIOD 6 174.000 1.30 0.2598
STATION*SEASON 6 174.000 2.71 0.0102
PERIOD-STATION-SEASON 6 174.000 1.66 0.1332

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 501

Source Parameter Parameter Power Power Change

PERIOD 1.50 0.48 0.3369 0.1793 0.1349

STATION-PERIOD 7.80 1.71 0.6304 0.2127 0.1160

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.2429 0.2714 -0.895 .3720
Period in PC 0.6947 0.2007 2.771 .0062
Period in PC-S 1.1642 0.3245 3.587 .0004
Period in FC-W 0.2252 0.3822 0.589 .5065
Period in DC-S -0.8429 0.3622 -2.327 .0211
Period in DC-W 0.3571 0.4042 0.883 .3782

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 951 Lower 951

Period Op-i 0.285 0.0258 11.05 .0000 0.3276 0.2423
Period Op-2 0.220 0.0460 4.79 .0000 0.2966 0.1443
Op-1-04 0.248 0.0782 3.17 .0018 0.3768 0.1183
Op-2-04 -0.082 0.1354 -0.61 .5457 0.1419 -0.3059
Op-1-05 0.124 0.0782 1.59 .1132 0.2537 -0.0049
Op-2-05 -0.098 0.2194 -0.82 .4139 0.0997 -0.2953
Op-1-06 0.296 0.0613 4.83 .0000 0.3975 0.1947
Op-2-06 0.153 0.1194 1.28 .2012 0.3507 -0.0443
Op-i-08 0.318 0.0718 4.42 .0000 0.4364 0.1988
Op-

2
-

0 8  
0.392 0.1194 3.29 .0012 0.5999 0.1949

Op-I-09 0.338 0.0613 5.51 .0000 0.4394 0.2366
Op-2-09 0.392 0.1194 3.29 .0012 0.5999 0,1949
Op-l-10 0.333 0.0626 5.32 .0000 0.4365 0.2295
Op-2-10 0.392 0.1194 3.29 .0012 0.5899 0.1949
Op-

1
-

1 2  
0.338 0.0613 5.51 .0000 0.4394 0.2366

Op-2-12 0.392 0.1194 3.29 .0012 0.5899 0.1949

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 951 Lower 98%

Period 0.0645 0.0528 1.223 .2230 0.1518 -0.0227

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95 Lower 95%

Station 04 0.3295 0.1564 2.11 .0365 0.5881 0.0710
Station 05 0.2222 0.1427 1.56 .1213 0.4583 -0.0138
Station 06 0.1429 0.1342 1.06 .2886 0.3649 -0.0791
Station 08 -0.0748 0.1394 -0.54 .5924 0.1057 -0.3052
Station 09 -0.0544 0.1342 -0.40 .6860 0.1676 -0.2764
Station 10 -0.0594 0.1349 -0.44 .6600 0.1635 -0.2824
Station 12 -0.0044 0.1342 -0.40 .6860 0.1676 -0.2764

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% ci. Delta Range 95% Cli. 95% C.I.

04 Op-i 16 0.11 1.74 0.109 0.34 -0.12 0.11 1.60 0.29 -0.08
04 Op-2 6 1.32 5.69 0.917 3.68 -1.04 -0.84 6.87 1.72 -3,41
05 0p-1 16 0.14 1.11 0.075 0.30 -0.02 0.08 0.66 0.17 -0.01
05 Op-2 7 0.68 2.22 0.341 1.52 -0.15 -0.28 1.77 0.29 -0.85
06 Op-i 26 0.03 0.63 0.024 0.08 -0.02 0.17 1.18 0.29 0.06
06 Op-2 7 0.26 1.60 0.224 0.81 -0.29 0.15 2.05 0.79 -0.49
08 Op-l 19 0.01 0.14 0.009 0.03 -0.00 0.21 0.87 0.35 0.07
08 Op-2 7 0.00 0.00 0.000 0.41 1.22 0.89 -0.08
09 Op-i 26 0.00 0.00 0.000 0.20 0.94 0.31 0.09
09 Op-2 7 0.00 0.00 0.000 0.41 1.22 0.89 -0.08
10 Op-i 25 0.00 0.07 0.003 0.01 -0.00 0.21 0.94 0.32 0.10
10 Op-2 7 0.00 0.00 0.000 0.41 1.22 0.89 -0.08
12 Op-1 26 0.00 0.00 0.000 0.20 0.94 0.31 0.09
12 Op-2 7 0.00 0.00 0.000 0.41 1.22 0.89 -0.08

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-l 26 0.20 0.94 0.052 0.31 0.09
Op-2 7 0.41 1.22 0.199 0.89 -0.08



Analysis of Variance for HOT for 0103 - Neorhodomela larix

Stations - 4, 5, 6, 8, 9, 10, 12 level .1 ft MLLu

Data transformed using log basel0o(x +

Results for Analysis of Variance

Source Source df Error df F-value

PERIOD 1 174.000 2.20
SEASON . 174.000 2.20
STATION 6 174,000 0.02
PERIOD-SEASON 1 174.000 2.20
STATION-PERIOD 6 174.000 0.02
STATION-SEASON 6 174.000 0.02
PER IOD *STATION- SEASON 6 174.000 0.02

Results for Power Analysis
Power at alpha = .1

Prob.

0.1396
0.1396
1.0000
0.1396
1.0000
1.0000
1.0000

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%
Parameter Parameter Power Power ChangeSource

PERIOD
STATION-PERIOD

2.20
0.11

1.18 0.4347 0.2895 0.1000
0.00 0.1067 0.1000

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.0025 0.0025 1.033 .3032
Period in PC 0.0024 0.0023 1.069 .2866
Period in PC-S 0.0048 0.0029 1,652 .1004
Period in PC-W -0.0000 0.0035 -0.000 1.000
Period in DC-S 0.0051 0.0033 1.547 .1236
Period in DC-N -0.0000 0.0037 -0.000 1.000

Least square means a confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95%

Period Op-1 0.001 0.0002 3.04 .0028 0.0011
Period Op-2 0.000 0.0004 0.00 1.000 0.0007
Op-1-04 0.001 0.0007 1.31 .1917 0.0021
Op-2-0

4  
0.000 0.0012 0.00 1.000 0.0020

Op-i-OS 0.001 0.0007 1.31 .1917 0.0021
Op-2-OS 0.000 0.0011 0.00 1.000 0.0018
Op-1-06 0.001 0.0006 1.03 .30S3 0.0015
Op-2-06 0.000 0.0011 0.00 1.000 0.0018
Op-i-08 0.001 0.0006 1.27 .2066 0.0019
Op-2-08 -0.000 0.0011 -0.00 1.000 0.0018
Op-1-09 0.001 0.0006 1.03 .3053 0.0015
Op-2-09 0.000 0.0011 0.00 1.000 0.0018
Op-l-lO 0.001 0.0006 1.01 .3152 0.0015
Op-2-10 0.000 0.0011 0.00 1.000 0.0018
Op-i-12 0.001 0.0006 1.03 .3053 0.0015
Op-2-12 -0.000 0.0011 -0.00 1.000 0.0018

Paired comparisons of least square means between periods

Source Difference, Std. Err. T-value Prob. Upper 95%

Period 0.0007 0.0005 1.484 .1396 0.0015

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 9S%

Station 04 0.0009 0.0014 0.66 .S131 0.0033
Station 05 0.0009 0.0013 0.72 .4738 0.0031
Station 06 0.0006 0.0012 0.47 .6392 0.0026
Station 08 0.0008 0.0013 0.65 .5143 0.0029
Station 09 0.0006 0,0012 0.47 .6392 0.0026
Station 10 0.0006 0.0012 0.47 .6406 0.0026
Station 12 0.0006 0.0012 0.47 .6392 0.0026

Station-period means and deltas from original data where control n.2

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta

04 Op-1 16 0.00 0.00 0.000 0.00
04 Op-2 6 0.00 0.00 0.000 0.00
aS Op-1 16 0.00 0.00 0.000 0.00
05 Op-2 7 0.00 0.00 0.000 0.00
06 Op-i 26 0.00 0.00 0.000 0.00
06 Op-2 7 0.00 0.00 0.000 0.00
08 Op-1 19 0.00 0.00 0.000 0.00
08 Op-2 7 0.00 0.00 0.000 .0.00
09 Op-i 26 0.00 0.00 0.000 0.00
09 Op-2 7 0.00 0.00 0.000 0.00
10 Op-1 25 0.00 0.00 0.000 0.00
10 Op-2 7 0.00 0.00 0.000 0.00
12 Op-1 26 0.00 0.00 0.000 0.00
12 Op-2 7 0.00 0.00 0.000 0.00

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 26 0.00 0.03 0.001 0.00 -0.00
Op-2 7 0.00 0.00 0.000

Lower 95%

0.0003
-0.0007
-0.0002
-0.0020
-0.0002
-0.0018
-0.0003
-0.0018
-0.0003
-0.0018
-0.0003
-0.0018
-0.0004
-0.0016
-0.0003
-0.0018

Lower 95%

-0.0001

Lower 95%

-0.0014
-0.0012
-0.0014
-0.0013
-0.0014
-0.0014
-0.0014

Delta
Range

0.03
0.00
0.03
0.00
0.03
0.00
0.03
0.00
0.03
0.00
0.03
0.00
0.03
0.00

Upper Lower
98% Cli 95% C.I.

0.01 -o.o0

0.01 -0.00

0.00 -0.00

0.01 -0.00

0.00 -0.00

0.00 -0.00

0.00 -0.00



Analysis of Variance for EaT for 0059 - non-coralline crust

Stations = 4, 5, 6, 8, 9. 10, 12 level +1 ft MLLW

Data transformed using log baselo{x * I)

Results. for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 3.05 0.0827
SEASON 1 174.000 9.08 0.0030
STATION 6 174.000 11.04 0.0000
PERIODOSEASON 1 174.000 0.81 0.3687
STATION*PERIOD 6 174.000 5.17 0.0001
STATION*SEASON 6 174.000 0.93 0.4748
PERIOD- STATION-SEASON 6 174.000 0.43 0.8605

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 3.05 2.01 0.5377 0.4093 1.0000
STATIONRPERIOD 31.00 24.64 0.9975 0.9880 0.1038

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.0711 0.1246 -0.571 .5688
Period in PC -0.2249 0.1151 -1.954 .0523
Period in FC-S -0.3841 0.1490 -2.578 .0108
Period in FC-W -0.0657 0.1755 -0,374 .7085
Period in DC-S -0.0648 0.1663 -0.390 .6973
Period in DC-W -0.0775 0.1856 -0.418 .6768

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 951 Lower 951

Period Op-i -0.275 0.0118 -23.25 .0000 -0.2557 -0.2949
Period Op-2 -0.233 0.0211 -11.02 .0000 -0.1980 -0.2680
Op-1-04 -0.381 0.0359 -10.62 .0000 -0.3213 -0.4400
Op-2-04 -0.253 0.0622 -4.08 .0001 -0.1505 -0.3561
Op-l-05 -0.278 0.0359 -7.74 .0000 -0.2186 -0.3373
Op-

2
-
0 5  

-0.230 0.0548 -4.19 .0000 -0.1390 -0.3203
Op-1-06 -0.314 0.0282 -11.14 .0000 -0.2671 -0.3602
Op-2-06 -0.264 0.0548 -4.82 .0000 -0.1736 -0.3550
Op-I-08 -0.200 0.0330 -6.05 .0000 -0.1450 -0.2641
Op-2-08 -0.196 0.0548 -3.57 .0005 -0.1051 -0.2865
Op-i-09 -0.374 0.0282 -13.28 .0000 -0.3273 -0.4204
Op-2-09 -0.347 0.0548 -6.34 .0000 -0.2567 -0.43'80
Op-l-10 -0.178 0.0287 -6.18 .0000 -0.1301 -0.2251
Op-2-10 0.078 0.0548 1.41 .1591 0.1682 -0.0131
0p-I-12 -0.204 0.0282 -7.24 .0000 -0.1572 -0.2503
Op-2-12 -0.418 0.0548 -7.63 .0000 -0.3274 -0.8087

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 951 Lower 951

Period -0.0423 0.0242 -1.745 .0827 -0.0022 -0.0824

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95s Lower 951

Station 04 -0.1273 0.0718 -1.77 .0779 -0.0066 -0.2460
Station 05 -0.0482 0.0655 -0.74 .4625 0.0601 -0.1566
Station 06 -0.0493 0.0616 -0.8Q .4245 0.0526 -0.1512
Station 08 -0.0038 0.0640 -0.06 .9529 0.1020 -0.1096
Station 09 -0.0265 0.0616 -0.43 .6674 0.0754 -0.1284
Station 10 -0.2552 0.0619 -4.12 .0001 -0.1528 -0.3575
Station 12 0.2143 0.0616 3.48 .0006 0.3163 0.1124

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 951 C.I.

04 Op-l 16 31.44 37.64 2.727 37.25 25.63 -19.02 31.81 -14.73 -23.30
04 Op-2 6 17.05 19.36 3.459 25.94 6.16 -7.82 12.60 -2.50 -13.14
05 Op-1 16 25.22 28.19 2.543 30.64 19.80 -12.80 22.36 -8.93 -16.66
05 Op-2 7 18.32 24.88 3.990 28.09 8.56 -8.39 16.84 -1.67 -15.11
06 Op-1 26 30.32 32.85 2.017 34.47 26.16 -16.04 25.69 -13.06 -19.01
06 Op-2 7 19.86 27.99 4.237 30.23 9.49 -9.93 19.62 -3.01 -16.85
08 Op-1 19 25.69 45.07 3.338 32.70 18.68 -11.87 35.00 -7.08 -16.65
08 Op-2 7 16.29 19.17 2.946 23.50 9.08 -6.36 10.80 -2.45 -10.26
09 Op-1 26 36.21 47.85 2.647 41.66 30.76 -21.93 39.48 -17.56 -26.30
09 Op-2 7 23.54 27.29 3.988 33.30 13.78 -13.61 23.99 -5.81 -21.42
10 Op-I 25 24.65 50.28 3.044 30.93 - 18.37 -10.72 37.50 -6.08 -15.36
10 Op-2 7 8.24 9.51 1.581 12.11 4.38 1.69 4.20 3.00 0.37
12 Op-i 26 23.03 30.42 1.545 26.21 19.85 -8.75 35.21 -5.36 -12.13
12 Op-2 7 27.26 26.39 3.919 36.85 17.67 -17.33 18.02 -11.15 -23.51

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 951 CI. 95% C.I.

Op-i 26 14.28 18.61 1.103 16.55 12.01
Op-2 7 9.93 10.17 1.574 13.78 6.08



Analysis of Variance for HBT for 0135 - Phyllospadix spp.

Stations = 4, 5, 6, 8, 9, 10, 12 level .1 ft MLLW

Data transformed using arcsin.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 113.18 0.0000
SEASON 1 174.000 9.07 0.0030
STATION 6 174.000 152.14 0.0000
PERIOD-SEASON 1 174.000 0.87 0.3518
STATION-PERIOD 6 174.000 12.23 0.0000
STATION'SRASON 6 174.000 2.52 0.0231
PERIOD- STATION-SEASON 6 174.000 0.35 0.9111

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 501

Source Parameter Parameter Power Power Change

PERIOD 113.18 110.88 1.0000 1.0000 1.0000
STATIONPERIOD 73.37 66.53 1.0000 1.0000 0.9958

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -28.6734 2.4743 -11.59 .0000
Period in FC -7.1620 2.2856 -3.134 .0020
Period in FC-S -7.1502 2.9588 -2.417 .0167
Period in FC-W -7.1738 3.4845 -2.059 .0410
Period in DC-S -31.8299 3.3028 -9.637 .0000
Period in DC-W -25.5169 3.6851 -6.924 .0000

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 8.056 0.2351 34.26 .0000 8.4451 7.6675
Period Op-

2  
13.176 0.4198 31.38 .0000 13.8699 12.4814

op-l-04 5.059 0.7128 7.10 .0000 6.2375 3.8801
Op-2-04 8.630 1.2346 6.99 .0000 10.6713 6.5882
op-l-05 5.018 0.7128 7.04 .0000 6.1971 3.8397
Op-2-05 7.001 1.0888 6.43 .0000 8.8017 5.2007
Op-l-06 4.227 0.5592 7.56 .0000 5.1520 3.3027
Op-2-06 5.836 1.0888 5.36 .0000 7.6362 4.0352
Op-i-08 0.185 0.6550 0.28 .7780 1.2681 -0.8982
Op-2-08 1.504 1.0888 1.38 .1690 3.3042 -0.2968
Op-1-09 9.810 0.5892 17.54 .0000 10.7348 8.8855
Op-2-0

9  
23.086 1.0888 21.20 .0000 24.8869 21.2859

Op-i-10 16.072 0.5707 28.16 .0000 17.0157 15.1283
Op-2-10 23.086 1.0888 21.20 .0000 24.8869 21.2859
Op-1-12 16.022 0.5592 28.65 .0000 16.9469 15.0976
Op-2-12 23.086 1.0888 21.20 .0000 24.8869 21.2859

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -5.1193 0.4812 -10.64 .0000 -4.3236 -5.9151

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -3.S709 1.4256 -2.00 .0132 -1.2135 -5.9283
Station 05 -1.9828 1.3014 -1.52 .1294 0.1692 -4.1348
Station 06 -1.6083 1.2240 -1.31 .1906 0.4158 -3.6323
Station 08 -1.3187 1.2706 -1.04 .3008 0.7825 -3.4199
Station 09 -13.2762 1.2240 -10.85 .0000 -11.2521 -15.3002
Station 10 -7.0144 1.2293 -0.71 .0000 -4.9816 -9.0472
Station 12 -7.0641 1.2240 -5.77 .0000 -5.0401 -9.0882

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 951 Cli. 90% C.I.

04 Op-1 16 3.99 5.35 0.389 4.82 3.16 4.10 5.03 4.76 3.43
04 Op-2 6 6.54 4.72 0.823 8.66 4.42 9.05 3.54 10.39 7.71
05 Op-I 16 4.06 5.07 0.432 4.98 3.14 4.03 5.38 4.87 3.20
05 Op-2 7 7.97 6.11 0.811 9.95 5.98 7.51 5.66 9.34 5.69
06 Op-1 26 4.38 7.99 0.406 5.21 3.54 3.35 5.80 4.01 2.69
06 Op-2 7 9.15 6.67 0.963 11.50 6.79 6.33 6.28 8.45 4.22
08 0p-I 19 8.17 19.51 1.077 10.44 5.91 -0.02 22.08 2.57 -2.61
08 Op-2 7 14.45 14.86 1.916 19.14 9.77 1.03 10.80 4.85 -2.80
09 Op-i 26 1.66 11.25 0.517 2.72 0.59 6.07 15.14 7.48 4.66
09 Op-2 7 0.00 0.00 0.000 15.48 4.06 16.63 14.33
10 0p-I 25 0.00 0.00 0.000 7.76 7.95 8.61 6.91
10 Op-2 7 0.00 0.00 0.000 15.48 4.06 16.63 14.33
12 Op-1 26 0.00 0.00 0.000 7.73 7.95 8.54 6.91
12 Op-2 7 0.00 0.00 0.000 15.48 4.06 16.63 14.33

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 26 7.73 7.95 0.396 8.54 6.91
Op-2 7 15.48 4.06 0.470 16.63 14.33



Analysis of Variance for H3T for 0099 - Porphyra spp.

Stations - 4, 5, 6, 8, 9. 10, 12 level +1 ft MLLW

Data transformed using log baselO(x . .1)

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD 1 174.000 5.82 0.0169
SEASON 1 174.000 7,45 0.0070
STATION 6 174.000 3.73 0.0016
PERIOD-SEASON 1 174.000 1.18 0.2793
STATION-PERIOD 6 174.000 0.52 0.7953
STATION*SEASON 6 174.000 4.05 0.0008
PERIOD*STATIcSOSEASON 6 174.000 0.45 0.8414

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 5.82 4.75 0.7757 0.7007 0.2972
STATION*PERIOD 3.10 0.00 0.3136 0.1208

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.3316 0.4365 0.760 .4484
Period in PC 1.1015 0.4032 2.732 .0069
Period in PC-S 1.8175 0.5219 3.482 .0006
Period in FC-W 0.3856 0.6147 0.627 .5313
Period in DC-S 0.2608 0.5826 0.447 .6552
Period in DC-W 0.4027 0.6501 0.619 .5365

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-I 0.275 0.0415 6.62 .0000 0.3431 0.2060
Period Op-2 0.070 0.0741 0.94 .3472 0.1923 -0.0527
Op-i-04 0.100 0.1257 0.80 .4261 0.3082 -0.1076
Op-2-04 -0.297 0.2178 -1.37 .1739 0.0628 -0.6575
Op-1-05 0.074 0.1257 0.59 .5592 0.2815 -0.1344
Op-2-05 -0.279 0.1921 -1.45 .1477 0.0363 -0.5970
Op-I-06 0.213 0.0986 2.16 .0325 0.3757 0.0495
Op-2-06 -0.138 0.1921 -0.72 .4722 0.1792 -0.4560
Op-i-O8 0.274 0.1155 2.37 .0187 0.4653 0.0832
Op-2-08 0.279 0.1921 1.45 .1475 0.5971 -0.0382
Op-I-09 0.338 0.0986 3.43 .0008 0.5015 0.1753
Op-2-09 0.308 0.1921 1.60 .1105 0.6257 -0.0095
Op-1-1a 0.466 0.1007 4.63 .0000 0.6324 0,2994
Op-2-10 0.308 0.1921 1.60 .1105 0.6257 -0.0095
Op-1-12 0.457 0.0986 4.63 .0000 0.6199 0.2937
Op-2-12 0.308 0.1921 1.60 .1105 0.6257 -0.0095

Paired comparisons of least square means between periods

Source Difference' Std. Err. T-value Prob. Upper 95t Lower 95%

Period 0.2047 0.0849 2.412 .0169 0.3451 0.0644

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 0.3977 0.2515 1.58 .1156 0.8135 -0.0182
Station 05 0.3529 0.2296 1.54 .1260 0.7325 -0.0267
Station 06 0.3S10 0.2159 1.63 .1059 0.7080 -0.0061
Station 08 -0.0052 0.2241 -0.02 .9814 0.3654 -0.3759
Station 09 0.0303 0.2159 0.14 .8884 0.3874 -0.3267
Station 10 0.1578 0.2169 0.73 .4878 0.5164 -0.2008
Station 12 0.1487 0.2159 0.69 .4918 0.5058 -0.2083

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-i 16 0.96 10.00 0.646 2.34 -0.41 -0.47 11.87 0.87 -1.82
04 Op-2 6 1.76 5.62 0.988 4.30 -0.78 -1.22 7.12 1.42 -3.86
05 Op-I 16 0.50 3.96 0.253 1.04 -0.04 -0.01 5.14 0.53 -0.54
05 Op-2 7 1.34 4.24 0,720 3.10 -0.42 -0.88 5.52 0.87 -2.62
06 Op-i 26 0.24 1.32 0.082 0.41 0.07 0.34 3.06 0.66 0.02
06 Op-2 7 0.60 2.85 0.388 1.54 -0.35 -0.13 4.20 1.09 - -1.35
08 Op-1 19 0.18 1.60 0.090 0.36 -0.01 0.37 3.47 0.79 -0.06
08 0p-2 7 0.01 0.07 0.010 0.03 -0.01 0.45 1.84 1.19 -0.29
09 Op-1 26 0.28 4.31 0.180 0.65 -0.10 0.31 6.70 0.80 -0.18
09 Op-

2  
7 0.00 0.00 0.000 0.46 1.77 1.19 -0.27

10 Op-i 25 0.02 0.28 0.012 0.05 -0.00 0.58 2.64 0.92 0.24
10 0p-2 7 0.00 0.00 0.000 0.46 1.77 1.19 -0.27
12 Op-l 26 0.05 0.83 0.035 0.12 -0.02 0.53 3.33 0.88 0.19
12 Op-2 7 0.00 0.00 0.000 0.46 1.77 1.19 -0.27

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-l 26 0.58 2,92 0.165 0.92 0.24
Op-2 7 0.46 1.77 0.300 1.19 -0.27



Analysis of Variance for HBT for 0106 - Prionitis spp.

Stations - 4, 5, 6. 8, 9, 10, 12 level .1 ft MLLW

Data transformed using arcain.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PEIOD 1 174.000 7.03 0.0088
SEASON 1 174.000 5.39 0.0214
STATION 6 174.000 29.97 0.0000
PERIODOSRASON 1 174.000 0.72 0.3976
STATION-PERIOD 6 174.000 4.83 0.0001
STATION-SEASON 6 174.000 1.27 0.2749
PRRIODSTATION*SEASON 6 174.000 0.24 0.9645

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50W

Source Parameter Parameter Power Power Change

PERIOD 7.03 5.95 0.8404 0.7837 0.9997
STATION- PERIOD 29.00 22.67 0.9959 0.9808 0.8624

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -11.2093 2.8744 -3.900 .0001
Period in PC 0.8345 2.6552 0.314 .7537
Period in FC-S 0.4835 3.4373 0.141 .8883
Period in FC-W 1.1856 4.0480 0.293 .7700
Period in DC-S -14.1766 3.8369 -3.695 .0003
Period in DC-W -8.2419 4.2810 -1.925 .0558

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 9S%

Period Op-i -2.272 0.2731 -8.32 .0000 -1.8199 -2.7233
Period Op-2 -0.789 0.4877 -1.62 .1073 0.0171 -1.5961
OP-1-04 2.755 0.8281 3.33 .0011 4.1239 1.3853'
Op-2-04 0.193 1.4343 0.13 .8930 2.5650 -2.1786
Op-1-05 -l.856 0.8281 -2.24 .0263 -0.4863 -3.2249
Op-2-05 -1.915 1.2649 -1.51 .1319 0.1769 -4.0065
Op-i-06 -1.845 0.6496 -2.84 .0050 -0.7710 -2.9194
Op-2-06 -0.059 1.2649 -0.05 .9628 2.0326 -2.1508
Op-l-08 -2.077 0.7609 -2.73 .0070 -0.8186 -3.3353
Op-2-08 -3.358 1.2649 -2.66 .0087 -1.2666 -5.4500
Op-i-09 -7.549 0.6496 -11.62 .0000 -6.4750 -8.6234
Op-2-09 -0.363 1.2649 -0.29 .7743 1.7283 -2.4551
Op-i-10 -9.412 0.6630 -14.20 .0000 -8.3161 -10.5088
Op-2-10 -5.667 1.2649 -4.48 .0000 -3.5748 -7.7582
Op-1-12 4.084 0.6496 6.29 .0000 5.1578 3.0094
Op-2-12 5.643 1.2649 4.46 .0000 7.7342 3.5508

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -1.482i 0.5590" -2.651 .0088 -0.5577 -2.4065

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 2.S614 1.6561 1.55 .1238 5.3001 -0.1773
Elation 05 0.0592 1.5118 0.04 .9688 2.5593 -2.4408
Station 06 -1.7861 1.4219 -1.26 .2108 0.5653 -4.1375
Station 08 1.2814 1.4761 0.87 .3866 3.7224 -1.1596
Station 09 -7.1858 1.4219 -5.05 .0000 -4.8344 -9.5372
Station 10 -3.7459 1.4281 -2.62 .0095 -1.3843 -6.1075
Station 12 -I.5589 ,1.4219 -1.10. .2744 0.7925 -3.9103

Station-period means and deltas frost original data where control n.2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% ci.. Delta Range 95% CIi. 90% C.I.

04 Op-l 16 0.22 0.76 0.067 0.36 0.08 0.59 1.74 0.84 0.34
04 Op-2 6 1.02 1.18 0.174 1.46 0.57 0.09 0.52 0.29 -0.11
05 Op-i 16 1.40 2.01 0.142 1.71 1.10 -0.59 1.77 -0.27 -0.90
05 Op-2 7 2.01 2.99 0.405 3.01 1.02 -0.89 2.57 -0.09 -1.69
06 Op-I 26 1.15 2.85 0.118 1.40 0.91 -0.52 3.12 -0.20 -0.85
06 Op-2 7 1.14 1.60 0.198 1.63 0.66 -0.02 1.11 0.32 -0.36
08 op-i 19 1.67 5.56 0.354 2.42 0.93 -0.90 5.59 -0.25 -1.54
08 Op-2 7 2.71 3.75 0.447 3.80 1.61 -1.59 3.61 -0.42 -2,76
09 op-i 26 4.33 7.36 0.387 5.13 3.54 -3.70 7.71 -2.90 -4.51
09 op-2 7 1.67 3.96 0.580 3.09 0.25 -0.55 5.00 1.11 -2.20
10 Op-i 25 6.54 15.21 0.973 8.55 4.54 -5.90 15.94 -3.80 -8.00
i0 Op-2 7 4.43 6.81 0.849 6.51 2.36 -3.31 6.67 -1.33 -5.30
12 Op-l 26 0.00 0.07 0.003 0.01 -0.00 0.63 2.22 0.85 0.40
12 op-2 7 0.03 0.21 0.030 0.10 -0.04 1.09 1.60 1.57 0.61

Period means and deltas from original control data where nf2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

op-1
Op-2

26 0.63 2.29 0.112 0.86 0.40
7 1.12 1.39 0.169 1.53 0.71



Analysis of Variance for HET for 0110 - Smithora naiadum

Stations - 4. 5, 6, 8, 9, 10, 12 level .1 ft MLLW

Data transformed using log baselo(x . .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 1.87 0.1737
SEASON 1 174.000 10.44 0.0015
STATION 6 174.000 4.58 0.0002
PERIODeSEASON 1 174.000 1.75 0.1871
STATION-PERIOD 6 174.000 0.77 0.5973
STATION

5
SEASON 6 174.000 4.44 0.0003

PERIODSTATION-SEASON 6 174.000 0.81 0.5604

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 1.87 0.84 0.3895 0.2381 0.2338
STATION-PERIOD 4.60 0.00 0.4231 0.1655

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.1829 0.3118 -0.586 .5583
Period in PC -0.3870 0.2880 -1.378 .1699
Period in PC-S -0.7764 0.3729 -2.002 .0388
Period in PC-W -0.0176 0.4391 -0.040 .9680
Period in DC-S -0.3657 0.4162 -0.879 .3808
Period in DC-W -0.0000 0.4644 -0.000 1.000

Least square means & confidenceintervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.05S 0.0296 1.87 .0637 0.1043 0.0063
Period Op-2 0.138 0.0529 2.61 .0098 0.2256 0.0506
Op-l-0

4  
-0.068 0.0898 -0.76 .4472 0.0801 -0.2170

Op-2-04 0.089 0.1556 0.57 .5688 0.3461 -0.1685
Op-1-05 -0.206 .0.0898 -2.29 .0233 -0.0571 -0.3542
Op-2-05 0.144 0.1372 1.05 .2956 0.3708 -0.0830
Op-1-06 -0.135 0.0705 -1.92 .0571 -0.0184 -0.2515
Op-

2
-O6 -0.245 0.1372 -1.78 .0762 -0.0178 -0.4717

op-i-0
8  

0.187 0.0825 2.27 .0246 0.3236 0.0506
Op-2-08 0.245 0.1372 1.78 .0762 0.4716 0.0178
Op-i-09 0.203 0.0705 2.88 .0045 0.3195 0.0864
OP-2-09 0.245 0.1372 1.78 .0762 0.4716 0.0178
Op-i-10 0.203 0.0719 2.82 .0053 0.3219 0.0840
Op-2-10 0.245 0.1372 1.78 .0762 0.4716 0.0178
Op-1-1

2  
0.203 0.0705 2.88 .0045 0.3195 0.0864

Op-2-12 0.245 0.1372 1.78 .0762 0.4716 0.0178

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.0828 0.0606 -1.366 .1737 0.0174 -0.1831

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.1573 0.1797 -0.88 .3826 0.1398 -0.4543
Station 05 -0.3495 0.1640 -2.13 .0345 -0.0783 -0.6207
Station 06 0.1098 0.1542 0.71 .4775 0.3649 -0.1453
Station 0a -0.0576 0.1601 -0.36 .7196 0.2072 -0.3224
Station 09 -0.0418 0.1542 -0.27 .7869 0.2133 -0.2968
Station 10 -0.0418 0.1549 -0.27 .7878 .0.2144 -0.2979
Station 12 -0.0418 0.1542 -0.27 .7869 0.2133 -0.2968

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

04 Op-i 16 0.20 2.22 0.137 0.49 -0.09 -0.09 3.23 0.24 -0.42
04 Op-2 6 0.28 1.67 0.278 0.99 -0.44 -0.03 2.64 0.86 -0.93
05 Op-i 16 0.37 2.92 0.187 0.77 -0.03 -0.26 3.09 0.13 -0.65
05 Op-2 7 0.05 0.28 0.039 0.15 -0.05 0.16 1.18 0.53 -0.21
06 op-i 26 0.42 4.31 0.184 0.60 0.04 -0.24 4.65 0.11 -0.59
06 Op-2 7 1.53 6.60 1.004 3.98 -0.93 -1.32 6.56 1.00 -3.64
08 op-i 19 0.01 0.14 0.007 0.02 -0.01 0.16 1.35 0.36 -0.03
06 Op-2 7 0.00 0.00 0.000 0.21 1.08 0.57 -0.16
09 Op-i 26 0.00 0.00 0.000 0.18 1.49 0.36 0.01
09 Op-2 7 0.00 0,00 0.000 0.21 1.08 0.S7 -0.16
10 Op-i 25 0.00 0.00 0.000 0:19 1.49 0.37 0.01
10 Op-2 7 0.00 0.00 0.000 0.21 1.08 0.S7 -0.16
12 OP-i 26 0.00 0.00 0.000 0.18 1.49 0.36 0.01
12 Op-2 7 0.00 0.00 0.000 0.21 1.08 0.57 -0.16

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 26 0.18 1.49 0.086 0.36 0.01
Op-2 7 0.21 1.08 0.150 0.57 -0.16



Analysis of Variance for HBT for aspp - Spp. Algae

Stations = 4, 5. 6. 8, 9, 10, 12 level .1 ft M4LLW

Data not transformed.

Results for Analysis of Variance

Source Source df Error dIf F-value

PERIOD
SEASON
STATION
PERIOD-SEASON
STATION-PERIOD
STATION SEASON
PERIOD STATIONE'SASON

Results for Power Analysis
Power at alpha - .1

1
1
6
1
6
6
6

174.000 0.42
174.000 0.61
174.000 .66.32
174.000 0.41
174.000 5.14
174.000 1.74
174.000 0.74

Prob.

0.5185
0.4343
0.0000
0.5208
0.0001
0.1136
0.6183

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.42 0.00 0.1696 1.0000
STATION-PERIMD 30.83 24.48 0.9974 0.9875 1.0000

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -1.7471 1.4583 -1.198 .2325
Period in PC 3.0314 1.3471 2.250 .0257
Period in FC-S 3.6596 1.7439 2.099 .0373
Period in FC-W 2.4032 2.0537 1.170 .2435
Period in DC-S -1.0979 1.9466 -0.564 .5735
Period in DC-W -2.3963 2.1720 -1.103 .2714

Least square meains & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95W Lower 95%

Period Op-i 3.511 0.1386 25.33 .0000 3.7400 3.2817
Period Op-2 3.327 0.2475 13.45 .0000 3.7366 2.9182
Op-1-04 1.441 0.4201 3.43 .0008 2.1354 0.7459
Op-2-04 -1.100 0.7277 -1.51 .1324 0.1033 -2.3033
Op-1-05 2.009 0.4201 4.78 .0000 2.7041 1.3146
Op-2-05 1.383 0.6417 2.16 .0325 2.4445 0.3222
Op-1-06 0.848 0.3296 2.57 .0109 1.3931 0.3031
Op-2-06 0.983 0.6417 1.53 .1273 2.0445 -0.0779
Op-1-08 2.795 0.3861 7.24 .0000 3.4331 2.1563
Op-2-08 3.021 0.6417 4.71 .0000 4.0820 1.9596
Op-i-0 3.344 0.3296 10.15 .0000 3.8892 2.7992
Op-2-09 6.438 0.6417 10.03 .0000 7.4987 5.3763
Op-1-10 4.533 0.3364 13.48 .0000 5.0694 3.9769
Op-2-10 3.992 0.6417 6.22 .0000 5.0529 2.9305
Op-1-12 9.606 0.3296 29.15 .0000 10.1508 9.0608
Op-2-12 8.575 0.6417 13.36 .0000 9.6362 7.5138

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.1835 0.2836 0.647 .5185 0.6525 -0.2855

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 2.5406 0.8402 3.02 .0029 3.9301 1.1512
Station 05 0.6260 0.7670 0.82 .4155 1.8944 -0.6423
Station 06 -0.1353 0.7214 - -0.19 .8515 1.0577 -1.3282
Station 08 -0.2261 0.7489 -0.30 .7631 1.0123 -1.4646
Station 09 -3.0933 0.7214 -4.29 .0000 -1.9003 -4.2862
Station 10 0.5415 0.7245 0.75 .4558 1.7397 -0.6566
Station 12 1.0308 0.7214 1.43 .1548 2.2237 -0.1622

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-i 16 13.93 8.20 0.456 14.90 12.96 1.44 6.35 2.37 0.51
04 Op-2 6 16.95 5.10 0.800 19.01 14.89 -1.39 5.15 0.62 -3.41
05 Op-1 16 13.36 7.40 0.476 14.38 12.35 2.01 4.70 2.79 1.23
05 Op-2 7 14.17 5.40 0.691 15.86 12.48 1.25 4.80 2.60 -0.10
06 Op-l 26 14.34 4.60 0.174 14.70 13.98 0.85 4.75 1.37 0.33
06 Op-2 7 14.47 3.30 0.425 15.51 13.43 0.95 2.70 1.74 0.16
08 Op-i 19 12.72 5.20 0.303 13.36 12.09 2.79 5.85 3.59 1.98
08 Op-2 7 12.39 3.00 0.388 13.34 11.44 3.04 3.15 4.32 1.75
09 Op-l 26 11.84 8.60 0.465 12.80 10.88 3.34 8.70 4.19 2.50
09 Op-2 7 8.89 5.80 0.744 10.71 7.07 6.54 8.05 8.94 4.13
10 Op-i 25 10.53 9.20 0.399 11.35 9.70 4.57 8.85 5.40 3.74
10 Op-2 7 11.46 4.40 0.595 12.91 10.00 3.96 3.70 5.34 2.59
12 Op-l 26 5.58 6.40 0.350 6.30 4.86 9.61 5.10 10.23 8.98
12 Op-2 7 6.84 3.60 0.500 8.07 5.62 8,58 4.60 10.20 6.95

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 26 15.19 4.65 0.254 15.71 14.66
Op-2 7 15.42 2.45 0.347 16.27 14.57



Analysis of Variance for 90T for 1173 - Ulva/Enterwomrpha spp.

Stations = 4, 5, 6. 8, 9, 10. 12 level +1 ft ?LLW

Data transformed using log baselO(x . .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 84.15 0.0000
SEASON 1 174.000 15.20 0.0001
STATION 6 174.000 7.97 0.0000
PERIODOSEASON 1 174.000 0.00 0.9749
STATION'PERIOD 6 174.000 0.56 0.7630
STATION-SEASON 6 174.000 1.22 0.2989
PERIOD*STATION'SEASON 6 174.000 0.93 0.4736

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 84.15 82,18 1.0000 1.0000 0.2922

STATION*PERIOD 3.35 0.00 0.3323 0.1469

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 3.4595 0.5306 6.520 .0000
Period in PC 3.1669 0.4902 6.461 .0000
Period in FC-S 3.4807 0.6345 5.486 .0000
Period in FC-N 2.8530 0.7473 3.818 .0002
Period in DC-S 3.1685 0.7083 4.473 .0000
Period in DC-W 3.7504 0.7903 4.746 .0000

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T~value Prob. Upper 95% Lower 95%

Period Op-1 0.487 0.0504 9.66 .0000 0.5704 0.4036
Period Op-2 -0.460 0.0900 . -5.11 .0000 -0.3108 -0.6085
Op-1-0

4  
0.823 0.1529 5.38 .0000 1.0754 0.5698

Op-2-04 -0.482 0.2648 -1.52 .070S -0.0440 -0.9197
Op-l-OS 0.945 0.1529 6.18 .0000 1.1982 0.6926
Op-2-05 -0.058 0.2335 -0.25 .8034 0.3279 -0.4444
Op-I-06 0.739 0.1199 6.17 .0000 0.9376 0.5410
Op-2-06 -0.119 0.2335 -0.51 .6095 0.2666 -0.5056
Op-i-08 0.037 0.1405 0.26 .7919 0.2694 -0.1952
Op-2-08 -0.765 0.2335 -3.27 .0013 -0.3785 -1.1507
Op-l-09 -0.029 0.1199 -0.24 .8081 0.1691 -0.2275
Op-2-09 -0.901 0.2335 -3.86 .0002 -0.5151 -1.2874
Op-i-10 0.245 0.1224 2.00 .0468 0.4475 0.0427
Op-2-10 -0.867 0.2335 -3.72 .0003 -0.4813 -1.2536
Op-l-12 0.649 0.1199 5.41 .0000 0.8469 0.4503
Op-2-12 -0.025 0.2335 -0.11 .9161 0.3615 -0.4108

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.9466 0.1032 9.173 .0000 1.1173 0.7760

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 1.3045 0.3057 4.27 .0000 1.8100 0.7989
'Station 05 1.0036 0.2791 3.60 .0004 1.4651 0.5421
Station 06 0.8588 0.2625 3.27 .0013 1.2929 0.4247
station 08 0.8017 0.2725 2.94 .0037 1.2523 0.3511
Station 09 0.8721 0.2625 3.32 .0011 1.3061 0.4380
Station 10 1.1126 0.2636 4.22 .0000 1.5485 0.6766
Station 12 0.6732 0.2625 2.56 .0112 1.1073 0.2391

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% CII.

04 Op-i 16 0.19 2.64 0.164 0.54 -0.16 1.03 5.73 1.77 0.29
04 Op-2 6 1.84 5,21 0.753 3.78 -0.10 -1.48 4.72 0.31 -3.27
05 Op-i 16 0.01 0.14 0.009 0.03 -0.01 1.21 3.47 1.79 0.63
05 Op-2 7 0.60 2.15 0.310 1.3S -0.16 -0.27 2.19 0.45 -0.99
06 Op-i 26 0.05 0.62 0.027 0.10 -0.01 0.96 3.72 1.25 0.46
06 Op-2 7 0.72 2.78 0.386 1.67 -0.22 -0.40 1.77 0.25 -1.06
08 Op-1 19 2.36 .8.68 0.663 3.76 0.97 -1.25 7.53 -0.06 -2.45
08 Op-2 7 4.60 20.62 2.827 11.52 -2.31 -4.28 19.41 2.25 -10.81
09 Op-1 26 3.72 27.43 1.278 6.35 1.09 -2.81 30.00 -0.19 -9.44
09 Op-2 7 5.92 13.96 2.161 11.21 0.64 -5.60 13.40 -0.53 -10.67
10 Op-i 25 2.29 17.29 0.915 4.18 0.41 -1.38 20.38 0.51 -3.28
10 Op-2 7 10.74 31.32 4.950 22.86 -1.37 -10.42 31.35 1.58 -22.43
12 Op-1 26 1.69 29.72 1.245 4.25 -0.88 -0.78 30.97 1.70 -3.26
12 Op-2 7 0.83 2.71 0.443 1.92 -0.25 -0.51 2.43 0.33 -1.35

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 26 0.91 3.54 0.188 1.29 0.52
Op-2 7 0.32 1.22 0.160 0.71 -0.07



APPENDIX E2 - ANOVA Test Results

Intertidal Invertebrates

(Taxa alphabetized by +3 ft. MLLW and +1 ft. MLLW elevations)



Analysis of Variance for HBT for 0287 - Acanthina spp.

Stations = 4, 5, 6, 8, 9, 10, 12 level +3 ft MLLW

Data transformed using log baselO(x * .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 0.90 0.3431
SEASON 1 176.000 1.40 0.2388
STATION 6 176.000 18.48 0.0000
PERIOD-SEASON 1 176.000 6.16 0.0244
STATION*PERIOD 6 176.000 1.31 0.2558
STATION*SEASON 6 176.000 0.58 0.7459
PERIOD*STATION-SEASON 6 176.000 1.08 0.3767

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.90 0.00 0.2474 0.9950

STATION-PERIOD 7.85 1.76 0.6335 0.2165 0.4228

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.1816 0.2783 0.653 .5149
Period in PC -0.5408 0.2557 -2.115 .0358
Period in FC-S -0.0777 0.3328 -0.234 .8156
Period in FC-W -1.0038 0.3882 -2.586 .0105
Period in DC-S 0.5767 0.3714 1.553 .1223
Period in DC-W -0.2135 0.4144 -0.515 .6070

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0.352 0.0262 -13.45 .0000 -0.3087 -0.3952
Period Op-2 -0.301 0.0472 -6.37 .0000 -0.2226 -0.3787
Op-1-04 -0.780 0.0779 -10.01 .0000 -0.6509 -0.9085
Op-2-04 -0.455 0.1388 -3.28 .0013 -0.2255 -0.6846
Op-i-05 -0.762 0.0779 -9.78 .0000 -0.6329 -0.8906
Op-2-05 -0.535 0.1224 -4.37 .0000 -0.3328 -0.7377
OP-l-

0 6  
-0.202 0.0629 -3.22 .0015 -0.0983 -0.3062

Op-2-06 -0.213 0.1224 -1.74 .0842 -0.0101 -0.4151
Op-1-08 -0.268 0.0629 -4.26 .0000 -0.1642 -0.3721
Op-2-08 -0.428 0.1224 -3.50 .0006 -0.2258 -0.6308
Op-l-09 0.158 0.0737 2.14 .0334 0.2797 0.0361
Op-2-09 0.077 0.1224 0.63 .5277 0.2800 -0.1250
Op-1-10 -0.059 0.0642 -0.91 .3626 0.0475 -0.1647
Op-2-10 -0.046 0.1224 -0.38 .7047 0.1560 -0.2490
Op-l-12 -0.551 0.0629 -8.76 .0000 -0.4472 -0.6551
Op-2-12 -0.504 0.1224 -4.12 .0001 -0.3018 -0.7067

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.0513 0.0540 -0.951 .3431 0.0379 -0.1408

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.3246 0.1592 -2.04 .0429 -0.0614 -0.5879
Station 05 -0.2265 0.1451 -1.56 .1204 0.0135 -0.4665
Station 06 0.0104 0.1377 0.08 .9400 0.2380 -0.2172
Station 08 0.1601 0.1377 1.16 .2463 0.3878 -0.067S
Station 09 0.0804 0.1429 0.56 .S743 0.3167 -0.1559
Station 10 -0.0121 0.1383 -0.09 .9304 0.2165 -0.2407
Station 12 -0.0469 0.1377 -0.34 .7337 0.1807 -0.2745

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

04 Op-1 17 0.94 2.20 0.155 1.26 0.61 -0.88 2.30 -0.54 -1.22
04 Op-2 6 0.37 0.70 0.115 0.66 0.07 -0.33 0.65 -0.09 -0.58
05 Op-1 17 0.83 1.60 0.102 1.05 0.61 -0.78 1.65 -0.55 -1.01
05 Op-2 7 0.56 1.20 0.159 0.95 0.17 -0.46 1.00 -0.16 -0.77
06 Op-I 26 0.21 0.80 0.039 0.29 0.13 -0.14 1.05 -0.05 -0.23
06 Op-2 7 0.21 0.50 0.063 0.37 0.06 -0.12 0.85 0.13 -0.37
08 Op-i 26 0.29 1.00 0.058 0.41 0.17 -0.22 1.10 -0.10 -0.33
08 Op-2 7 0.40 1.00 0.135 0.73 0.07 -0.31 0.55 -0.10 -0.52
09 Op-1 19 0.01 0.10 0.007 0.03 -0.00 0.05 0.15 0.07 0.03
09 Op-2 7 0.07 0.40 0.057 0.21 -0.07 0.02 0.70 0.22 -0.18
10 Op-1 25 0.26 2.70 0.119 0.50 0.01 -0.18 2.75 0.05 -0.42
10 Op-2 7 0.10 0.20 0.038 0.19 0.01 -0.01 0.55 0.16 -0.17
12 Op-1 26 0.62 2.80 0.108 0.84 0.39 -0.54 2.75 -0.32 -0.76
12 Op-2 7 0.51 0.80 0.116 0.80 0.23 -0.42 0.80 -0,14 -0.70

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 9S% C.I. 95% C.I.

Op-i 26 0.07 0.30 0.014 0.10 0.04
Op-2 7 0.09 0.45 0.063 0.25 -0.06



Analysis of Variance for HBT for 0264 - Anthopleura elegantissima

Stations = 4, 5, 6, 8. 9, 10, 12 level .3 ft MLLW

Data transformed using log baselO(x + .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 5.67 0.0183
SEASON 1 176.000 19.34 0.0000
STATION 6 176.000 265.28 0.0000
PERIOD-SEASON 1 176.000 5.94 0.0158
STATION-PERIOD 6 176.000 9.36 0.0000
STATION-SEASON 6 176.000 0.65 0.6886
PERIOD-STATION-SASOON 6 176.000 0.26 0.9542

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 5.67 4.60 0.7663 0.6889 1.0000

STATION-PRRIOD 56.18 49.54 1.0000 1.0000 0.7681

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 1.0808 0.2097 5.194 .0000
Period in PC -0.4028 0.1927 -2.091 .0380
Period in FC-S -0.1527 0.2508 -0.609 .5433
Period in PC-W -0.6529 0.2926 -2.232 .0269
Period in DC-S 1.5249 0.2799 5.448 .0000
Period in DC-W 0.6366 0.3123 2.038 .0430

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 951

Period Op-i -0.827 0.0197 -41.95 .0000 -0.7946 -0.8598
Period Op-2 -0.924 0.0396 -25.97 .0000 -0.8652 -0.9829
Op-1-04 -1.814 0.0587 -30.89 .0000 -1.7166 -1.9108
Op-2-04 -1.771 0.1046 -16.52 .0000 -1.5979 -1.9440
Op-i-05 -1.422 0.0587 -24.21 .0000 -1.3244 -1.5186
Op-2-05 -1.284 0,0923 -13.91 .0000 -1.1312 -1.4364
Op-i-06 -0.731 0.0474 -15.42 .0000 -0.6523 -0.8090
Op-2-06 -0,508 0,0923 -5.51 .0000 -0.3557 -0.6609
OP-1-08 -0.755 0.0474 -15.94 .0000 -0.6770 -0.8337
Op-2-08 -1.136 0.0923 -12.32 .0000 -0.9839 -1.2891
OP-

1
-

0 9  
1.246 0.05SS 22.45 .0000 1.3380 1.1544

Op-2-09 0.703 0.0923 7.62 .0000 0.8553 0.5501
Op-l-10 -1.326 0.0484 -27.42 .0000 -1.2461 -1.4061
Op-2-10 -1.110 0.0923 -12.03 .0000 -0.9575 -1.2627
Op-1-12 -0.989 0.0474 -20.87 .0000 -0.9108 -1.0676
Op-2-1

2  
-1.361 0.0923 -14.75 .0000 -1.2088 -1.5140

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95t Lower 95%

Period 0.0969 0.0407 2.381. .0183 0.1641 0.0296

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95V Lower 95%

Station 04 -0.0427 0.1200 -0.36 .7222 0.1557 -0.2411
Station 05 -0.1377 0.1094 -1.26 .2097 0.0432 -0.3185
Station 06 -0.2224 0.1037 -2.14 .0334 -0.0508 -0.3939
Station 08 0.3811 0.1037 3.67 .0003 0.5526 0.2096
Station 09 0.5435 0.1077 5.05 .0000 0.7216 0.3654
Station 10 -0.2160 0.1042 -2.07 .0396 -0.0437 -0.3883
Station 12 0.3722 0.1037 3.59 .0004 0.5437 0.2006

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95t c.i. 95t c.i. Delta Range 955 Cli. 95V C.I.

04 Op-i 17 135.85 96.20 6.137 148.86 122.84 -133.69 96.15 -120.66 -146,72
04 Op-2 6 76,67 36.00 5.391 90.52 62.81 -75.56 36.50 -61.76 -89.36
05 Op-i 17 56.67 68.60 4.010 65.17 48.17 -54.51 69.10 -46.12 -62.91
05 Op-2 7 25.64 10.10 1.361 28.97 22.31 -24.36 9.00 -21.31 -27.40
06 Op-I 26 11.79 18.50 0.876 13.59 9.98 -9.67 16.85 -8.05 -11.28
06 Op-2 7 4.60 5.80 0.765 6.47 2.73 -3.31 4.40 -1.67 -4.96
08 Op-1 26 12.51 16.10 0.850 14.26 10.76 -10.39 16.40 -8.56 -12.21
08 Op-2 7 18.29 10.70 1.728 22.51 14.06 -17.00 9.85 -13.14 -20.86
09 Op-1 19 0.03 0.40 0.022 0.08 -0.01 2.12 4.90 2.61 1.63
09 Op-2 7 0.17 0.10 0.018 0.22 0.13 1.11 1.65 1.69 0.53
10 Op-i 25 S0.56 81.50 5.694 62.31 38.80 -48.56 .81.15 -36.86 -60.26
10 Op-2 7 17.90 18.20 2.341 23.63 12.17 -16.61 16.55 -11.26 -21.97
12 Op-l 26 23.71 44.30 2.403 28.66 18.76 -21.58 44.80 -16.50 -26.67
12 Op-2 7 32.17 19.40 2.760 38.92 25.42 -30.89 19.45 -23.83 -37.94

Period means and deltas from original control data where n-2

Station standard Upper Lower
Period N Mean Range Error 95% C.I. 955 C.I.

Op-i 26 2.12 4.50 0.174 2.48 1.76
Op-2 7 1.29 1.65 0.238 1.87 0.70



Analysis of Variance for HBT for 0395 - Chthamalus fissus

Stations = 4, 5, 6, 8, 9, 10. 12 level '3 ft MLLW

Data transformed using log baselo(x + .1)

Results for Analysis of Variance

Source Source df Error df F-value

PERIOD 1 176.000 2.30
SEASON 1 176.000 0.55
STATION 6 176.000 44.31
PERIOD*SEASON 1 176.000 0.79
STATION- PERIOD 6 176.000 4.08
STATION-SEASON 6 176.000 0.22
PERIODOSTATIO0NSEASON 6 176.000 0.38

Results for Power Analysis
Power at alpha = .1

Prob.

0.1311
0.4598
0.0000
0.3756
0.0007
0.9692
0.8903

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 506

Source Parameter Parameter Power Power Change

PERIOD 2.30 1.27 0.4475 0.3042 0.9722

STATION*PERIOD 24.48 18.20 0.9875 0.9476 0.1933

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.6246 0.4446 1.405 .1618
Period in PC -1.5403 0.4085 -3.771 .0002
Period in PC-S -1.3083 0.5316 -2.461 .0148
Period in PC-W -1.7724 0.6203 -2.857 .0048
Period in DC-S 0.9288 0.5935 1.665 .1194
Period in DC-W . 0.3203 0.6622 0.484 .6291

Least square means 8 confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95W

Period Op-1 -0.403 0.0418 -9.64 .0000 -0.3340 -0.4722
Period Op-2 -0.272 0.0754 -3.61 .0004 -0.1476 -0.3970
0p-1-04 -0.146 0.1245 -1.17 .2419 0.0597 -0.3520
Op-

2
-

0 4  
0.316 0.2218 1.42 .1559 0.6829 -0.0507

Op-l-05 -0.022 0.1245 -0.18 .8572 0.1834 -0.2282
Op-2-05 0.775 0.1956 3.96 .0001 1.0982 0.4511
Op-1-06 0.431 0.1005 4.29 .0000 0.5968 0.2645
0p-2-06 0.712 0.1956 3.64 .0004 1.0351 0.3881
Op-1-08 -0.710 0.1005 -7.07 .0000 -0.5441 -0.8764
Op-2-08 -1.379 0.1956 -7.05 .0000 -1.0557 -1.7027
Op-1-09 -1.521 0.1177 -12.92 .0000 -1.3263 -1.7156
Op-2-09 -1.502 0.1956 -7.68 .0000 -1.1790 -1.8260
OP-1-10 -0.348 0.1025 -3.39 .0009 -0.1781 -0.5173
0p-2-10 -0.380 0.1956 -1.94 .0536 -0.0567 -0.7037
Op-1-12 -0.505 0.1005 -S.03 .0000 -0.3389 -0.6712
Op-2-12 -0.447 0.1956 -2.28 .0236 -0.1231 -0.7701

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 956 Lower 95W

Period -0.1308 0.0862 -1.517 .1311 0.0118 -0.2734

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 951 Lower 9S5

Station 04 -0.4623 0.2544 -1.82 .0709 -0.0417 -0.8829
Station 05 -0.7971 0.2319 -3.44 .0007 -0.4136 -1.1805
Station 06 -0.2810 0.2199 -1.28 .2031 0.0827 -0.6446
Station 08 0.6690 0.2199 3.04 .0027 1.0327 0.3054
Station 09 -0.0185 0.2283 -0.08 .9356 0.3590 -0.3960
Station 10 0.0325 0.2209 0.15 .8832 0.3977 -0.3327
Station 12 -0.0585 0.2199 -0.27 .7907 0,3052 -0.4221

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 951 c.i. 9S% c-i. Delta Range 95% Cli. 956 C.I.

04 0p-1 17 0.66 1.81 0.127 0.93 0.39 -0.26 2.60 0.06 -0.58
04 0p-2 6 0.19 0.62 0.104 0.45 -0.08 0.23 1.25 0.73 -0.28
05 Op-i 17 0.42 0.97 0.065 0.56 0.28 -0.02 2.12 0.22 -0.25
05 Op-2 7 0:00 0.00 0.000 0.69 2.29 1.43 -0.04
06 Op-i 26 0.08 0.49 0.021 0.12 0.04 0.32 2.22 0.47 0.16
06 Op-

2  
7 0.02 0.14 0.020 0.07 -0.03 0.67 2.15 1.37 -0.02

08 Op-i 20 3.93 14.10 0.698 5.37 2.49 -3.53 14.31 -2.10 -4.97
08 Op-2 7 14.91 10.42 1.573 18.76 11.06 -14.22 9.65 -10.17 -18,26
09 op-1 19 17.15 25.07 1.886 21.11 13.19 -16.74 25.00 -12.78 -20.70
09 09-2 7 19.01 10.42 1.508 22.70 15.32 -18.31 10.66 -14.83 -21.80
10 op-1 25 3.07 10.90 0.735 4.59 1.55 -2.67 12.57 -1.13 -4.21
10 op-2 7 1.96 5.21 0.645 3.54 0.39 -1.27 2.99 -0.33 -2.21
12 op-1 26 1.72 5.28 0.254 2.24 1,19 -1.32 5.56 -0.82 -1.83
12 op-2 7 1.94 5.00 0.639 3.51 0.38 -1.25 2.99 -0.19 -2.31

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95t C.I. 95W C.I.

Op-1 26 0.40 1.94 0.070 0.54 0.25
Op-2 7 0.69 2.29 0.302 1.43 -0.04



Analysis of Variance for HNT for 0298 - Cyanoplax spp.

Stations = 4, 5, 6, 8, 9, 10, 12 level .3 ft MLLM

Data transformed using log basel0(x * .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 0.06 0.8121
SEASON 1 176.000 40.41 0.0000
STATION 6 176.000 12.71 0.0000
PERIOD*SEASON 1 176.000 2.74 0,0994
STATION-PERIOD 6 176.000 1.14 0.3414
STATION-SEASON 6 176.000 0.77 0.5974
PERIOD STATIONSEASON 6 176.000 0.46 0.8390

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect S0'

Source Parameter Parameter Power Power Change

PERIOD 0.06 0.00 0.1095 0.9996

STATION-PERIOD 6.84 0.76 0.5735 0.1477 0.1861

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.3918 0.2962 1.323 .1876
Period in PC -0.4875 0.2721 -1.792 .0749
Period in FC-S -0.1310 0.3542 -0.370 .7119
Period in PC-W -0.8441 0.4132 -2.043 .0426
Period in DC-S 0.7015 0.3953 1.775 .0777
Period in DC-W 0.0820 0.4411 0.186 .8527

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95P Lower 95V

Period 0p-I -0.531 0.0278 -19.07 .0000 -0.4850 -0.5771
zPeriod Op-

2  
-0.517 0.0503 -10.29 .0000 -0.4342 -0.6004

Op-l-04 -0.707 0.0829 -8.53 .0000 -0.5699 -0.8441
Op-2-04 -0.582 0.1478 -3.94 .0001 -0.3378 -0.8265
Op-

1
-

0 5  
-0.923 0.0829 -11.13 .0000 -0.7859 -1.0601

Op-2-05 -0.657 0.1303 -6.04 .0000 -0.4413 -0.8723
Op-l-06 -0.427 0.0669 -6.38 .0000 -0.3160 -0.5374
0p-2-06 -0.330 0.1303 -2.53 .0122 -0.1147 -0.5457
Op-1-08 -0.817 0.0669 -12.20 .0000 -0.7059 -0.9272
Op-2-08 -0.969 0.1303 -7.43 .0000 -0.7534 -1.1844
OP-1-09 -0.451 0.0784 -5.75 .0000 -0.3211 -0.5804
Op-2-09 -0.546 0.1303 -4.19 .0000 -0.3301 -0.7610
Op-i-10 -0.080 0.0683 -1,17 .2451 0.0333 -0.1926
Op-2-10 -0.253 0.1303 -1.94 .0534 -0.0379 -0.4689
Op-I-12 -0.313 0.0669 -4.68 .0000 -0.2027 -0.4241
Op-2-1

2  
-0.284 0.1303 -2.18 .0305 -0.0887 -0.4997

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95W

Period -0.0137 0.0575 -0.238 .8121 0.0813 -0.1087

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95V Lower 9S5

Station 04 -0.1249 0.1694 -0.74 .4622 0.1553 -0.4050
Station 05 -0.2662 0.1545 -1.72 .0865 -0.0108 -0.5216
Station 06 -0.0965 0.1465 -0.66 .5111 0.1458 -0.3387
Station 08 0.1524 0.1465 1.04 .2997 0.3946 -0.0899
Station 09 0.0948 0.1521 0.62 .5338 0.3463 -0.1567
Station 10 0.1738 0.1471 1.18 .2393 0.4171 -0.0696
Station 12 -0.0292 0.1465 -0.20 .8424 0.2131 -0.2714

Station-period means and deltas from original data where control n.2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95V Cli. 95V C.I.

04 Op-1 17 1.25 3.90 0.291 1.87 0.64 -1415 3.65 -0.55 -1.75
04 Op-2 6 0.75 1.20 0.223 1.32 0.18 -0.68 1.20 -0.16 -1.21
05 Op-l 17 2.08 8.70 0.524 3.19 0.97 -1.98 8.45 -0.91 -3.05
05 Op-2 7 1.26 4.00 0.534 2.56 -0.05 -1.19 4.00 0.11 -2.50
06 Op-I 26 0.68 2.60 0.153 1.00 0.37 -0.57 2.60 -0.27 -0.87
06 Op-2 7 0.40 0.90 0.138 0.74 0.06 -0.34 0.75 -0.05 -0.63
08 Op-l 26 2.23 7.90 0.487 3.23 1.23 -2.12 7.90 -1.15 -3.09
08 Op-2 7 1.89 4.10 0.525 3.17 0.60 -1.82 3.90 -0.60 -3.05
09 Op-l 19 0.81 3.40 0:240 1.31 0,31 -0.70 3.15 -0.21 -1.19
09 0p-2 7 0.61 1.00 0.172 1.04 0.19 -0.55 1.00 -0.17 -0.93
10 Op-i 25 0.18 0.60 0.039 0.27 0.10 -0.07 0.85 0.00 -0.14
10 Op-2 7 0.23 0.50 0.075 0.41 0.05 -0.16 0.50 -000 -0.33
12 Op-1 26 0.43 1.70 0.093 0.62 0.24 -0.32 1.90 -0.13 -0.50
12 Op-2 7 0.36 1.10 0.156 0.74 -0.02 -0.29 1.10 0.07 -0.66

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95t C.I. 95% C.I.

Op-1 26 0.11 0.55 0.028 0,17 0.05
Op-2 7 0.06 0.20 0.030 0.14 -0.01



Analysis of Variance for HBT for 0300 - Fissurella volcano

Stations - 4, 5, 6. 8, 9, 10, 12 level .3 ft MLLW

Dats transformed using log baselo(x . .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 10.54 0.0014
SEASON 1 176.000 4.15 0.0432
STATION 6 176.000 57.61 0.0000
PERIOD-SEASON 1 176.000 0.01 0.9358
STATION-PERIOD 6 176.000 2.65 0.0114
STATION-SEASON 6 176.000 3.65 0.0019
PERIOD*STATION-SEASON 6 176.000 0.33 0.9182

Results for Power Analysis

Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 10.54 9.42 0.9440 0.9212 0.5732
STATION*PERIOD 17.07 10.88 0.9334 0.7779 0.4526

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 1.3784 0.3012 4.577 .0000
Period in PC -0.0505 0.2767 -0.182 .8554
Period in FC-S 0.1136 0.3601 0.316 .7S25
Period in PC-W -0.2147 0.4202 -0.511 .6100
Period in DC-S 1.1812 0.4020 2.938 .0037
Period in DC-W 1.5757 0.4485 3.513 .0006

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value prob. Upper 95t Lower 95%

Period Op-I -0.145 0.0283 -5.10 .0000 -0.0977 -0.1513
Period Op-

2  
-0.334 0.0511 -6.54 .0000 -0.2497 -0.4187

Op-l-04 0.194 0.0843 2.30. .0225 0.3335 0.0546
Op-

2
-

0 4  
0.160 0.1503 1.06 .2891 0.4083 -0.0887

Op-i-05 0.129 0.0843 1.53 .1286 0.2681 -0.0107
Op-

2
-

0 5  
0.181 0.1325 1.36 .1747 0.3998 -0.0385

Op-1-06 0.148 0.0681 2.17 .0312 0.2604 0.0353
Op-2-06 0.181 0.1325 1.36 .1747 0.3998 -0.0385
op-i-08 -0.092 0.0681 -0.76 .4481 0.0608 -0.1643
Op-

2
-

0 8  
-0.338 0.1325 -2.55 .0116 -0.1190 -0.5573

Op-i-09 -1.071 0.0797 -13.43 .0000 -0.9387 -1.2024
Op-2-09 -1.534 0.1325 -11.57 .0000 -1.3148 -1.7531
Op-i-10 -0.501 0.0695 -7.21 .0000 -0.3860 -0.6157
0p-2-10 -1.090 0.1325 -8.22 .0000 -0.6704 -1.3087
Op-

1
-
1 2  

0.141 0.0681 2.07 .0397 0.2536 0.0285
Op-2-12 0.101 0.1325 0.76 .4466 0.3202 -0.1180

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.1897 0.0584 3.247 .0014 0.2863 0.0931

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 0.0342 0.1723 0.20 .8427 0.3192 -0.2507
Station 05 -0.0519 0.1571 -0.33 .7413 0.2078 -0.3117
Station 06 -0.0328 0.1490 -0.22 .8261 0.2136 -0.2791
Station 08 0.2864 0.1490 1.92 .0562 0.5328 0.0400
Station 09 0.4634 0.1547 3.00 .0031 0.7191 0.2076
Station 10 0.5887 0.1496 3.93 .0001 0.8361 0.3413
Station 12 0.0400 0.1490 0.27 .7889 0.2863 -0.2064

Station-period Means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 951 c.i. Delta Range 95% Cli. 95% C.I.

04 Op-i 17 0.00 0.00 0.000 0.07 0.25 0.12 0.03
04 Op-2 6 0.03 0.10 0.021 0.09 -0.02 0.04 0.30 0.16 -0.08
05 Op-1 17 0.02 0.20 0,014 0.05 -0.01 0.05 0.25 0.09 0.01
05 op-2 7 0.00 0.00 0.000 0.06 0.20 0.14 -0.01
06 Op-1 26 0.00 0.10 0.004 0.01 -0.00 0.05 0.25 0.08 0.02
06 Op-2 7 0.00 0.00 0.000 0.06 0.20 0.14 -0.01
08 Op-1 26 0.25 2.90 0.137 0.53 -0.04 -0.19 2.90 0.09 -0.46
08 Op-2 7 0.81 2.30 0.31S 1.29 -0.26 -0.45 2.10 0.27 -1.17
09 Op-i 19 4.49 19.90 1.506 7.65 1.33 -4.42 19.65 -1.28 -7.57
09 Op-2 7 11.36 57.70 7.903 30.69 -7.98 -11.29 57.65 7.99 -30.58
10 Op-1 25 1.01 5.70 0.323 1.67 0.34 -0.95 5.75 -0.30 -1.60
10 Op-2 7 3.53 13.30 1.758 7.83 -0.77 -3.46 13.10 0.79 -7.72
12 op-1 26 0.01 0.20 0.008 0'.02 -0.01 0.05 0.35 0.08 0.02
12 Op-2 7 0.03 0.20 0.029 0.10 -0.04 0.04 0.18 0.09 -0.02

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 951 C.I.

Op-i 26 0.06 0.25 0.015 0.09 0.03
Op-2 7 0.06 0.20 0.030 0.14 -0.01



Analysis of Variance for HBT for 0484 - Haliclona Spp.

Stations - 4, 5, 6, 8, 9, 10, 12 level .3 ft MLLW

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 1.58 0,2101
SEASON - 1 176.000 13.65 0.0003
STATION 6 176.000 0.10 0.9963
PERIOD-SEASON 1 176.000 2.05 0.1540
STATION-PERIOD 6 176.000 0.08 0.9980
STATION*SEASON 6 176.000 0.07 0.9988
PERIOD*STATION-SEASON 6 176.000 0.03 0.9999

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 1.58 0.56 0.3494 0.1933 0.1061
STATION*PERIOD 0.48 0.00 0.1295 0.1156

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.0175 0.0226 0.776 .4388
Period in PC 0.0211 0.0206 1.015 .3117
Period in PC-S 0.0000 0.0270 0.000 1.000
Period in PC-W 0.0421 0.0315 1.336 . .1832
Period in DC-S -0.0053 0.0302 -0.177 .8597
Period in DC-W 0.0404 0.0337 1.201 .2315

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.010 0.0021 4.93 .0000 0.0140 0.0070
Period Op-2 0.005 0.0038 1.29 .1976 0.0113 -0.0014
Op-1-04 0.010 0.0063 1.52 .1293 0.0201 -0.0008
Op-2-04 0.000 0.0113 0.00 1.000 0.0187 -0.0187
Op-i-0S 0.010 0.0063 1.52 .1293 0.0201 -0.0008
Op-2-05 0.006 0.0099 0.58 .5615 0.0222 -0.0107
Op-1-0

6  
0.013 0.0051 2.61 .0097 0.0218 0.0049

0p-2-06 0.006 0.0099 0.58 .5615 0.0222 -0.0107
OP-1-08 0.005 0.0051 1.05 .2971 0.0138 -0.0031
Op-2-08 0.006 0.0099 0.58 .5615 0.0222 -0.0107
0P-1-09 0.010 0.0060 1.74 .0835 0.0203 0.0005
0p-2-09 0.006 0.0099 0.55 .5615 0.0222 -0.0107
OP-1-10 0.012 0.0052 2.22 .0277 0.0202 0.0030
09-2-10 0.006 0.0099 0.58 .5615 0.0222 -0.0107
0p-1-12 0.013 0.0051 2.61 .0097 0.0218 0.0049
0p-2-12 0.006 0.0099 0.58 .S615 0.0222 -0.0107

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0055 0.0044 1.258 .2101 0.0128 -0.0017

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 0.0096 0.0129 0.75 .4568 0.0310 -0.0117
Station 05 0.0039 0.0118 0.33 .7439 0.0234 -0.0156
Station 06 0.0076 0.0112 0.68 .499S 0.0261 -0.0109
Station 08 -0.0004 0,0112 -0.04 .9693 0.0180 -0.0189
Station 09 0.0046 0.0116 0.40 .6905 0.0238 -0.0146
Station 10 0.0056 0.0112 0.52 .6070 0.0244 -0.0128
Station 12 0.0076 0.0112 0.68 .4995 0.0261 -0.0109

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 09-1 17 0.00 0.00 0.000 0.01 0.10 0.03 -0.00
04 Op-2 6 0.00 0.00 0.000 0.00 0.00
05 Op-1 17 0.00 0.00 0.000 0.01 0.10 0.03 -0.00
05 Op-2 7 0.00 0.00 0.000 0.00 0.03 0.02 -0.01
06 OP-1 26 0.00 0.00 0.000 0.01 0.10 0.03 0.00
06 OP-2 7 0.00 0.00 0.000 0.00 0.03 0.02 -0.01
09 Op-1 26 0.01 0.14 0.006 0.02 -0.00 0.01 0.17 0.02 -0.01
08 Op-2 7 0.00 0.00 0.000 0.00 0.03 0.02 -0.01
09 OP-1 19 0.00 0.00 0.000 0.01 0.10 0.02 -0.00
09 09-2 7 0.00 0.00 0.000 0.00 0.03 0.02 -0.01
10 09-1 25 0.00 0.00 0.000 0.01 0.10 0.02 -0.00
10 Op-2 7 0.00 0.00 0.000 0.00 0.03 0.02 -0.01
12 09-1 26 0.00 0.00 0.000 0.01 0.10 0.03 0.00
12 0p-2 7 0.00 0.00 0.000 0.00 0.03 0.02 -0.01

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range ErrOr 95% C.I. 95% C.I.

Op-1 26 0.01 0.10 0.006 0.03 0.00
0p-2 7 0.00 0.03 0.005 0.02 -0.01



* - Analysis of Variance for NBT for 0838 - Hallotis spp.

Stations = 4, 5, 6. 8. 9. 10, 12 level .3 ft MLLW

Data transformed using log base10(x + .1)

4. Results for Analysis of Variance

Source Source df Error df ?-value Prob.

PERIOD 1 176.000 4.83 0-0292
SEASON 1 176.000 3.41 0 0666
STATION 6 176.000 15.42 0.0000
PERIOD-SEASON 1 176.000 0.09 0.7600
STATION-PERIOD 6 176.000 2.55 0.0218
STATIONOSEASON 6 176.000 0.44 0.9508
PERIOD- STATION-SEASON 6 176.000 0.71 0.6382

F Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

> PERIOD 4.83 3.78 0.7072 0.6148 0.9096
STATION*PERIOD 15.27 9.10 0,9034 0.6993 0.4450

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 1.3076 0.3083 4.242 .0000
Period in PC -0.3873 0.2832 -1.367 .1732

L. Period in FC-S -0.0727 0.3686 -0.197 .8439
Period in PC-W -0.7019 0.4301 -1.632 .1045
Period in DC-S 1.1167 0.4115 2.714 .0073
Period in DC-W 1.4985 0,4591 3.264 .0013

• . Least square means & confidence intervals from analysis of variance

-5. Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.392 0.0290 13.53 .0000 0.4402 0.3444
Period Op-2 0.261 0.0523 4.99 .0000 0.3473 0.1743
0p-l-04 -0.161 0.0863 -1.87 .0636 -0.0184 -0.3038
Dp-2-04 0.067 0.1538 0.44 .6641 0.3213 -0.1874L -1-05 -0.165 0.0863 -1.91 .0577 -0.0222 -0.3076
Op-2-05 0.020 0.1357 0.15 .8807 0.2447 -0.2039
Op-1-06 0.368 0.0697 5.28 .0000 0.4831 0.2527
Op-

2
-

0 6  
0.342 0.1357 2.52 .0126 0.5662 0.1176

Op-1-08 0.738 0.0697 10.59 .0000 0.8533 0.6229
0p-

2
-08 0.417 0.1357 3.07 .0024 0.6414 0.1928

Op-l-09 0.302 0.0816 3.70 .0003 0.4368 0.1669
Op-2-09 0.045 0.1357 0.33 .7411 0.2692 -0.1794Op-t-10 0.830 0.0711 11.67 .0000 0.9473 0.7121
Op-

2
-

1 0  
0.467 0.1357 3.44 .0=07 0.6916 0.2430Op-1-12 0.835 0.0697 11.98 .0000 0.9498 0.7194

0p-2-12 0.467 0.1357 3.44 .0007 0.6916 0.2430

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. tpper 955 Lower 95%

Period 0.1315 0.0598 2.198 .0292 0.2304 0.0326

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.2280 0.1764 -1.29 .1977 0.0636 -0.5197
Station 05 -0.1853 0.1608 -1.16 .2507 0.0806 -0.4511
Station 06 0.0260 0.1525 0.17 .8647 0.2782 -0.2261
Station 08 0.3210 0.1525 2.10 .0367 0.5731 0.0688
Station 09 0.2569 0.1583 1.62 .1064 0.5187 -0,0048
Station 10 0,3624 0.1032 2.37 .0191 0.6157 0.1091
Station 12 0.3673 0.1525 2.41 .0170 0.6195 0.1152

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95t c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-1 17 1.23 3.10 0.206 1.67 0.79 -0.53 3.00 -0.13 -0.92
04 Op-2 6 0.33 0.80 0.126 0.66 0.01 -0.07 0.55 0.18 -0.31
05 Op-l 17 1.81 4.80 0.383 2.62 0.99 -1.11 4.85 -0.37 -1.84
05 Op-2 7 0.23 0.60 0.081 0.43 0.03 0.01 0.75 0.26 -0.25
06 Op-I 26 0.29 0.90 0.048 0.39 0.19 0.41 1.45 0.55 0.27
06 Op-2 7 0.04 0.10 0.020 0.09 -0.01 0.19 0.55 0.38 0.01
08 Op-i 26 0.05 0.30 0.018 0.09 0.02 0.65 1.25 0.77 0.53
08 Op-2 7 0.01 0.10 0.014 0.05 -0.02 0.22 0.65 0.41 0.03
09 Op-I 19 0.71 3.40 0.262 1.26 0.16 -0.03 3.55 0.53 -0.60

09 Op-2 7 0.30 1.20 0.165 0.70 -0.10 -0.06 1.60 0.40 -0.53
10 Op-1 25 0.01 0.20 0.009 0.03 -0.01 0.68 1.05 0.80 0.56
10 Op-2 7 0.00 0.00 0.000 - 0.24 0.55 0.41 0.06
12 Op-l 26 0.01 0.10 0.006 0.02 -0.00 0.69 1.05 0.81 0.57
12 7p-2 7 0.00 0.00 000 0 . 0.24 0.55 0.41 0.06

Period means and deltas from original control data where n.2

Station Standard Upper Lower
Period 01 Mean Range Error 95% C.I. 95% C.I.

Op-
1  

26 0.70 1.05 0.057 0.82 0.58
Op-2 7 0,24 0.55 0.070 0.41 0.06



Analysis of Variance for EST for 0423 - Leptasterias spp.

Stations = 4, 5, 6. 8, 9, 10, 12 level .3 ft MLLM

Data transformed using log baselO(x . .1)

Results for Analysis of Variance

source Source df Error df P-value

PERIOD
SEASON
STATION
PERIOD*SEASO3
STATION-PERIOD
STATION-SEASON
PERIOD*STATION*SEASON

Results for Power Analysis
Power at alpha . .1

1
1
6

6
6
6

176.000 6.70
176.000 10.68
176.000 1.68
176.000 18.50
176.000 0.16
176.000 0.83
176.000 0.69

Prob.

0.0104
0.0013
0.1286
0.0000
0.9827
0.5457
0.6542

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 6.70 5.63 0.8248 0.7636 0.1993
STATION-PERIOD 1.06 0.00 0.1680 0.1419

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.S009 0.1973 -2.539 .0120
Period in PC -0.1926 0.1813 -1.063 .2893
Period in FC-S 0.5149 0.2359 2.182 .0304
Period in FC-I -0.9002 0.2752 -3.270 .0013
Period in DC-S -0.0560 0.2634 -0.213 .8319
Period in DC-W -0.9459 0.2938 -3.219 .0015

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 0.360 0.0186 19.38 .0000 0.3902 0.3289
Period Op-2 0.459 0.0335 13.70 .0000 0.5140 0.4033
Op-1-04 0.348 0.0552 6.31 .0000 0.4396 0.2569
Op-2-04 0.363 0.0984 3.68 .0003 0.5254 0.1999
Op-l-05 0.438 . 0.0552 7.93 .0000 0.5294 0.3467
Op-2-O5 0.501 0.0868 5.77 .0000 0.6443 0.3572
Op-1-06 0.228 0.0446 5.12 .0000 0.3020 0.1545
Op-2-06 0.344 0.0868 3.96 .0001 0.4874 0.2003
Op-i-08 0.358 0.0446 8.02 .0000 0.4313 0.2839
Op-2-08 0.501 0.0868 5.77 .0000 0.6443 0,3572
Op-i-09 0.393 0.0522 7.52 .0000 0.4791 0.3063
Op-2-09 0.501 0.0868 5.77 .0000 0.6443 0.3572
op-

1
-

1 0  
0.371 0.0455 8.15 .0000 0.4463 0.2958

Op-2-10 0.501 0.0868 5.77 .0000 0.6443 0.3572
Op-1-12 0.381 0.0446 8.54 .0000 0.4545 0.3070
Op-2-12 0.501 0.0868 5.77 .0000 0.6443 0.3572

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95&

Period -0.0991 0.0383 -2.589 .0104 -0.0358

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Station 04 -0.0143 0.1129 -0.13 .5990 0.1723
Station 05 -0.0627 0.1029 -0.61 .5430 0.1074
Station 06 -0.1156 0.0976 -1.18 .2379 0.0458
Station 08 -0.1432 0.0976 -1.47 .1442 0,0182
Station 09 -0.1081 0.1013 -1.07 .2876 0.0595
Station 10 -0.1297 0.0980 -1.32 .1876 0.0324
Station 12 -0.1200 0.0976 -1.23 .2205 0.0414

Station-period means and deltas from original data where control n.2

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta

04 Op-1 17 0.04 0.20 0.017 0.00 0.00 0.19
04 Op-2 6 0.08 0.20 0.040 0.19 -0.02 0.18
05 Op-1 17 0.01 0.10 0.006 0.02 -0.01 0.22
05 Op-2 7 0.00 0.00 0.000 0.24
06 Op-1 26 0.06 0.50 0.021 0.10 0.02 0.12
06 Op-2 7 0.07 0.20 0.036 0.16 -0.02 0.17
08 Op-1 26 0.01 0.10 0.005 0.02 -0.00 0.18
08 Op-2 7 0.00 0.00 0.000 0.24
09 Op-x 19 0.02 0.30 0.016 0.06 -0.01 0.20
09 Op-2 7 0.00 0.00 0.000 0.24
10 Op-1 25 0.00 0.10 0.004 0.01 -0.00 0.18
10 Op-2 7 0.00 0.00 0.000 0.24
12 op-i 26 0.00 0.00 0.000 0.18
12 Op-2 7 0.00 0.00 0.000 0.24

Period means and deltas from original control data where n.2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.i.

Op-i 26 0.18 0.70 0.035 0.26 0.11
Op-2 7 0.24 0.45 0.057 0.38 0.10

Lower 95%

-0.1624

Lower 95t

-0.2010
-0.2329
-0.2770
-0.3046
-0.2756
-0.2918
-0.2814

Delta Upper
Range 9S% CIi.

0.80 0.30
0.50 0.35
0.70 0.33
0.45 0.38
0.85 0.20
0.50 0.31
0.75 0.25
0.45 0.38
0.80 0.30
0.45 0.38
0.70 0.26
0.45 0.38
0.70 0.26
0.45 0.38

Lower
95% C.I.

0.08
-0.00
0.12
0.10
0.04
0.03
0.10
0.10
0.10
0.10
0.11
0.10
0.11
0.10



Analysis of Variance for EBT for 0292 - Lottia digitalis

Stations - 4, 5, 6, 8, 9, 10, 12 level '3 ft ?LLW

Data transformed using log baseio0(x + i)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 2.31 0.1304
SEASON 1 176.000 0.02 0.8896
STATION 6 176.000 46.05 0.0000
PERIOD-SEASON 1 176.000 26.38 0.0000
STATION-PERIOD 6 176.000 9.45 0.0000
STATION-SEASON 6 176.000 2.08 0.0572
PERIOD-STATION SEASON 6 176.000 1.81 0.1002

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 2.31 1.28 0.4487 0.3055 0.7590
STATION-PBRIOD 56.69 50.05 1.0000 1.0000 0.2980

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 1.1517 0.3379 3.408 .0008
Period in PC -0.4543 0.3105 -1.463 .1452
Period in PC-S 0.1943 0.4041 0.481 .6313
Period in FC-W -1.1029 0.4714 -2.339 .0204
Period in DC-S 2.8602 0.4511 6.341 .0000
Period In DC-W -0.5568 0.5033 -1.106 .2701

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 -0.320 0.0318 -10.07 .0000 -0.2676 -0.3727
Period Op-2 -0.420 0.0573 -7.32 .0000 -0.3249 -0.5146
Op-l-04 0.057 0.0946 0.60 .5492 0.2132 -0.0997
Op-2-04 0.099 0.1686 0.59 .5559 0.3783 -0.1793
Op-i-0 -0.580 0.0946 -6.13 .0000 -0.4232 -0.7361
Op-2-05 -0.318 0.1487 -2.14 .0337 -0.0723 -0.5641
Op-

1
-

0 6  
0.075 0.0764 0.98 .3264 0.2014 -0.0511

0p-2-06 0.225 0.1487 1.52 .1314 0.4713 -0.0205
Op-i-08 -0.486 0.0764 -6.36 .0000 -0.3592 -0.6118
Op-2-08 -1.165 0.1487 -7.83 .0000 -0.9186 -1,4104
Op-1-09 -0.940 0.0895 -10.50 .0000 -0.7917 -1.0876
Op-2-09. -1.951 0.1487 -13.12 .0000 -1.7049 -2.1967
Op-1-10 -0.123 0.0779 -1.57 .1177 0.0063 -0.2514
Op-2-10 0.225 0.1487 1.52 .1314 0.4713 -0.0205
Op-1-12 -0.245 0.0764 -3.21 .0016 -0.1192 -0.3717
Op-2-12 -0.055 0.1487 -0.37 .7127 0.1910 -0.3007

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0996 0.0656 1.520 .1304 0.2080 -0.0088

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.0427 0.1933 -0.22 .8255 0.2770 -0.3624
Station 05 -0.2614 0.1762 -1.48 .1398 0.0300 -0.5529
Station 06 -0.1502 0.1672 -0.90 .3701 0.1262 -0.4266
Station 08 0.6790 0.1672 4.06 .0001 0.9554 0.4026
Station 09 1.0112 0.1735 5.83 .0000 1.2982 0.7243
Station 10 -0,3479 0.1679 -2.07 .0397 -0.0703 -0.6255
Station 12 -0.1906 0.1672 -1.14 .2557 0.0858 -0.4670

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CII. 95% C.I.

04 Op-i 17 0.02 0.20 0.013 0.04 -0.01 0.01 0.35 0.05 -0.02
04 Op-2 6 0.00 0.00 0.000 0.03 0.15 0.09 -0.04
05 Op-i 17 0.50 1.00 0.082 0.67 0.33 -0.47 1.00 -0.31 -0.63
05 Op-2 7 0.63 2.10 0.346 1.47 -0.22 -0.49 1.95 0.20 -1.19
06 Op-1 26 0.00 0.10 0.004 0.01 -0.00 0.03 0.25 0.05 0.00
06 Op-2 7 0.00 0.00 0.000 0.14 0.80 0.41 -0.14
08 Op-i 26 0.58 2.40 0.140 0.87 0.310 -0.56 2.50 -0.26 -0.85
08 Op-2 7 4.44 8.20 1.197 7.37 1.51 -4.31 8.10 -1.35 -7.26
09 Op-i 19 2.75 11.70 0.755 4.34 1.17 -2.72 11.80 -1.13 -4.31
09 Op-2 7 17.27 32.50 4.375 27.98 6.57 -17.14 31.70 -6.65 -27.62
10 Op-i 25 0.38 6.90 0.277 0.95 -0.20 -0.35 7.05 0.23 -0.92
10 Op-2 7 0.00 0.00 0.000 0.14 0.80 0.41 -0,14
12 Op-i 26 0.19 0.70 0.045 0.28 0.10 -0.16 0.80 -0.06 -0.26
12 0p-2 7 0.14 0.70 0.097 0.38 -0.10 -0.01 0.20 0.05 -0.06

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 26 0.03 0.15 0.009 0.05 0.01
0p-2 7 0.14 0.80 0.113 0.41 -0.14



Analysis of Variance for HBT for 0293 - Lottia limatula

Stations - 4. 5, 6. 8, 9. 10, 12 level .3 ft MLLW

Data transformed using log baseio(x - .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 2.00 0.1589
SEASON 1 176.000 10.72 0.0013
STATION 6 176.000 15.10 0.0000
PERIODOSEASON 1 176.000 3.85 0.0514
STATION-PERIOD 6 176.000 0.81 0.5606
STATION-SEASON 6 176.000 2.41 0.0289
PERIOD*SThTION*SEASON 6 176.000 1.73 0.1167

Results for Power Analysis
Power at alpha = .I

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 2.00 0.98 0.4080 0.2591 1.0000

STATION-PESIOD 4.88 0.00 0.4434 0.1345

Estimates for contrasts on combinations of interaction te rms

Source Difference Std. Err. T-value Prob.

Period in DC 0.4884 0.3000 1.628 .1052
Period in PC 0.0878 0.2756 0.319 .7504
Period in PC-S 0.6636 0.3587 1.850 .0660
Period in FC-W -0.4880 0.4185 -1.166 .2452
Period in DC-S 0.7118 0.4004 1.778 .0772
Period in DC-W 0.2651 0.4468 0.593 .S536

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 -0.115 0.0282 -4.07 .0001 -0.0681 -0.1614
Period Op-2 -0.197 0.0509 -3.87 .0002 -0.1129 -0.2812
Op-l-04 -0.155 0.0840 -1.84 .0672 -0.0158 -0.2935
Op-

2
-

0 4  
-0.019 0.1497 -0.13 .8998 0.2286 -0.2664

Op-i-05 -0.015 0.0840 -0.18 .8554 0.1235 -0.1542
Op-2-05 -0,174 0.1320 -1.32 .1901 0.0446 -0.3919
Op-i-06 0.379 0.0678 5.59 .0000 0.4914 0.2672
Op-2-06 0.314 0.1320 2.38 .0184 0.5323 0.0957
Op-i-08 -0.386 0.0678 -5.70 .0000 -0.2741 -0.4983
Op-

2
-08 -0.668 0.1320 -5.06 .0000 -0.4502 -0.8867

Op-l-09 -0.452 0.0794 -5.70 .0000 -0.3212 -0.5838
Op-

2
-0

9  
-0.513 0.1320 -3.89 .0001 -0.2952 -0.7318

Op-i-10 -0.030 0.0692 -0.44 .6611 0.0840 -0.1448
Op-2-10 -0.218 0.1320 -1.65 .1008 0.0005 -0.4360
Op-1-12 -0.143 0.0678 -2.12 .0357 -0.0314 -0.2556
Op-2-12 -0.101 0.1320 -0.77 .4438 0.1170 -0.3196

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0823 0.0582 1.415 .1589 0.1785 -0.0139

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.1358 0.1716 -0.79 .4299 0.1450 -0.4196
Station 05 0.1583 0.1565 1.01 .3130 0.4170 -0.1004
Station 06 0.0653 0.1484 0.44 .6606 0.3106 -0.1801
Station 08 0.2822 0.1484 1.90 .0588 0.5276 0.0368
Station 09 0.0610 0.1540 0.40 .6925 0.3157 -0.1937
Station 10 0.1874 0.1490 1.26 .2103 0.4338 -0.0591
Station 12 -0.0421 0.1484 -0.28 .7768 0.2032 -0.2875

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I,

04 Op-i 17 1.95 3.10 0.229 2.44 1.47 -0.34 4.58 0.19 -0.87
04 Op-2 6 2.43 5.50 0.781 4.44 0.42 -0.73 4.55 1.14 -2.61
0S Op-1 17 1.94 6.30 0.442 2.87 1.00 -0.32 6.50 0.42 -1.06
0S Op-2 7 2.69 5.30 0.773 4.58 0.79 -I.1 5.25 0.59 -2.80
06 Op-I 26 0.72 3.20 0.136 1.00 0.44 1.02 6.30 1.63 0.41
06 Op-2 7 2.03 9.30 1.263 5.12 -1.06 -0.45 10.05 2.65 -3.55
08 Op-I 26 3.77 9.20 0.431 4.66 2.89 -2.03 14.35 -0.93 -3.13
08 Op-2 7 7.07 11.70 1.580 10.94 3.21 -5.49 12.85 -1.49 -9.50
09 Op-i 19 3.84 7.60 0.432 4.75 2.93 -2.29 9.55 -1.20 -3.39
09 Op-2 7 5.94 12.10 2.112 11.11 0.78 -4.36 16.75 0.95 -9.68
10 Op-i 25 1.81 7.00 0.319 2.47 1.15 -0.01 7.15 0.55 -0.58
10 Op-2 7 2.59 6.30 0.810 4.57 0.60 -1.01 7.95 1.40 -3.41
12 Op-i 26 2.29 6.00 0.345 3.00 1.58 -0,55 8.20 0.18 -1.29
12 Op-2 7 2.34 5.30 0.746 4.07 0.42 -0.66 6.45 1.23 -2.56

Period means and deltas from original control data where n=2"

station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 26 1.74 5.55 0.299 2.36 1.12
Op-2 7 1.58 2.85 0.356 2.45 0.71



Analysis of Variance for HHT for 0294 - Lottia pelts

Stations = 4. 5, 6, 8, 9, 10, 12 level +3 ft MLLW

Data transformed using log baselO(x *.1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 0.40 0.5284
SEASON 1 176.000 0.24 0.6227
STATION 6 176.000 8.09 0.0000
PERIOD*SEASON 1 176.000 2.96 0.0869
STATION-PERIOD 6 176.000 0.45 0.8455
STATION-SEASON 6 176.000 1.54 0.1688
PERIOD- STATION-SEAsaN 6 176.000 0.71 0.6386

Results for Power Analysis
Power at alpha I .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.40 0.00 0.1664 0.9883
STATION-PERIOD 2.69 0.00 0.2839 0.1436

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.2464 0.3661 -0.673 .9017
Period in PC -0.0676 0.3363 -0.201 .8410
Period in FC-S 0.0241 0.4378 0.055 .9562
Period in FC-W -0.1593 0.5107 -0.312 .7SSS
Period in DC-S 0.5176 0.4887 1.059 .2909
Period in DC-W -1.0105 0.5452 -1.853 .0655

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95W Lower 95W

Period Op-I -0.033 0.0344 -0.97 .3344 0.0236 -0.0902
Period Op-2 0.012 0.0621 0.19 .8528 0.1143 -0.0912
Op-1-04 0.261 0.1025 2.55 .0118 0.4304 0.0915
0p-2-04 0.226 0.1827 1.24 .2183 0.5278 -0.0763
op-i-os -0.049 0.1025 -0.48 .6331 0.1205 -0.2185
Op-2-05 0.072 0.1611 0.45 .6535 0.3388 -0.1939
Op-1-06 0.191 0,0827 2.31 .0219 0.3281 0.0545
Op-2-06 0.173 0.1611 1.07 .2852 0.4391 -0.0937
Op-i-08 -0.007 0.0827 -0.09 .9306 0.1296 -0.1440
Op-2-08 0.129 0.1611 0.80 .4244 0.3954 -0.1374
Op-1-09 -0.233 0.0969 -2.41 .0172 -0ý0728 -0.3934
Op-2-09 -0.246 0.1611 -1.53 .1278 0.0199 -0.5129
Op-1-0 . -0.435 0.0844 -5.16 .0000 -0.2957 -0.5749
Op-2-10 -0.550 0.1611 -3.41 .0008 -0.2837 -0.8164
Op-1-12 0.039 0.0827 0.47 .6369 0.1759 -0.0977
Op-2-1

2  
0.277 0.1611 1.72 .0868 0.5439 0.0111

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 9S1 Lower 9S5

Period -0.0449 0.0710 -0.632 .5284 0.0726 -0.1623

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 951 Lower 95W

Station 04 0.0352 0.2095 0.17 .8666 0.3816 -0.3111
Station 05 -0.1214 0.1909 -0.64 .5256 0.1943 -0.4372
Station 06 0.0186 0.1811 0.10 .9182 0.3181 -0.2808
Station 08 -0.1362 0.1811 -0.75 .4530 0.1633 -0.4357
Station 09 0.0134 0.1880 0.07 .9433 0.3243 -0.2975
Station 10 0.1147 0.1819 0.63 .5290 0.4155 -0.1860
Station 12 -0.2383 0.1811 -1.32 .1899 0.0611 -0.5378

Station-period means and deltas from original data where control 0.2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95V c.i. Delta Range 95W Cli. 951 C.I.

04 Op-i 17 0.21 0.50 0.045 0.31 0.12 0.18 1.05 0.31 0.04
04 Op-2 6 0.40 1.40 0.213 0.95 -0.15 0.30 1.80 0.97 -0.37
05 Op-i 17 0.51 1.30 0.088 0.69 0.32 -0.12 1.40 0.08 -0.32
05 Op-2 7 0.56 1.10 0.151 0.93 0.19 0.15 1.75 0.85 -0.55
06 Op-i 26 0.32 1.50 0.077 0.48 0.16 0.08 1.75 0.24 -0.08
06 Op-2 7 0.57 1.90 0.253 1.19 -0.05 0.14 1.80 0.70 -0.42
08 Op-i 26 0.94 7.40 0.308 1.58 0.31 -0.53 7.20 0.07 -1.14
08 Op-2 7 0.89 2.70 0.384 1.82 -0.05 -0.18 2.90 0.88 -1.23
09 Op-I 19 1.14 5.10 0.309 1.79 0.49 -0.76 4.70 -0.17 -1.35
09 Op-2 7 4.76 29.30 4.142 14.89 -5.38 -4.05 29.50 6.04 -14.14
i0 Op-i 25 1.79 7.70 0.359 2.53 1.05 -1.37 7.25 -0.66 -2.09
10 Op-2 7 2.56 4.50 0.623 4.08 1.03 -1.85 4.70 -0.47 -3.23
12 Op-l 26 0.53 2.40 0.104 0.75 0.32 -0.13 2.75 0.11 -0.37
12 Op-2 7 0.27 0.50 0.068 0.44 0.11 0.44 1.15 0.87 -0-00

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 991 C.I. 951 C.I.

Op-l 26 0.41 0.70 0.038 0.49 0.33
Op-2 7 0.71 1.35 0.187 1.16 0.25



Analysis of Variance for HBT for 0295 - Macclintockia scabra

Stations = 4, 5. 6, 8, 9, 10, 12 level .3 ft MLLW

Data transformed using log baselO(x + 1)

Results for Analysis of Variance

Source Source df Error df F-value

PERIOD 1 176.000 4.47
SEASON 1 176.000 0.83
STATION 6 176.000 35.94
PERIOD-SEASON 1 176.000 0.26
STATION-PERIOD 6 176.000 1.13
STATION'SEASON 6 176.000 0.38
PERIOD*STATION'SEASON 6 176.000 0.44

Results for Power Analysis
Power at alpha - .1

Prob.

0.0359
0.3629
0.0000
0.6100
0.3465
0.8895
0.8528

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 4.47 3.42 0.6777 0.5783 1.0000
STATION-PERIOD 6.78 0.71 0.5702 0.1442 0.1518

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.8123 0.3025 2.685 .0079
Period in PC 0.0562 0.2779 0.202 .8400
Period in PC-S 0.2225 0.3617 0.615 .5393
Period in FC-W -0.1102 0.4220 -0.261 .7944
Period in DC-S 0.8558 0.4038 2.119 .0355
Period in DC-W 0.7687 0.4505 1.706 .0897

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-
1  

-0.206 0.0284 -7.23 .0000 -0.1586 -0.2527
Period Op-2 -0.330 0.0513 -6.42 .0000 -0.2449 -0.4146
Op-1-04 -0.201 0.0847 -2.38 .0186 -0.0612 -0.3412
Op-

2
-

0 4  
-0.006 0.1509 -0.04 .9665 0.2432 -0.2559

Op-i-05 -0.204 0.0847 -2.41 .0169 -0.0642 -0.3443
Op-2-05 -0.233 0.1331 -1.75 .0818 -0.0129 -0.4531
Op-l-06 0.405 0.0684 5.93 .0000 0.5183 0.2922
Op-2-06 0.193 0.1331 1.37 .1710 0.4031 -0.0371
Op-l-08 -0.635 0.0684 -9.29 .0000 -0.5223 -0.7484
Op-2-08 -0.990 0.1331 -7.44 .0000 -0.7703 -1.2105
Op-l-09 -0.850 0.0801 -10.62 .0000 -0.7181 -0.9829
Op-2-09 -0.979 0.1331 -7.36 .0000 -0.7591 -1.1993
Op-l-10 0.263 0.0699 3.77 .0002 0.3783 0.1475
Op-2-10 0.062 0.1331 0.47 .6423 0.2821 -0.1582
Op-

1
-

1 2  
-0.217 0.0684 -3.17 .0018 -0.1036 -0.3257

Op-2-12 -0.344 0.1331 -2.59 .0105 -0.1241 -0.5643

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.1241 0.0587 2.114 .0359 0.2211 0.0270

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.1949 0.1731 -1.13 .2618 0.0913 -0.4811
Station 05 0.0288 0.1578 0.18 .8554 0.2897 -0.2321
Station 06 0.2222 0.1496 1.49 .1393 0.4697 -0.0252
Station 08 0.3551 0.1496 2.37 .0187 0.6025 0.1076
Station 09 0.1287 0.1554 0.83 .4085 0.3856 -0.1282
Station.10 0.2010 0.1503 1.34 .1829 0.449S -0.0475
Station 12 0.1275 0.1496 0.85 .3953 0.3750 -0.1199

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-i 17 21.16 53.50 3.407 28.39 13.94 -8.63 52.95 -1.30 -15.96
04 Op-2 6 6.72 12.10 2.076 12.05 1.38 -1.01 6.65 1.72 -3.74
05 Op-i 17 21.03 68.90 4.881 30.74 11.32 -8.50 82.75 1.25 -18.25
05 Op-2 7 11.13 19.70 2.518 17.29 4.97 -4.46 16.60 0.78 -9.69
06 Op-i 26 8.47 11.60 0.647 6.80 4.13 12.04 33.45 16.24 7.84
06 Op-2 7 3.60 5.30 0.739 5.41 1.79 3.07 7.15 5.73 0.41
08 Op-i 26 66.56 112.60 5.664 78.22 54.89 -49.05 130.25 -37.07 -61.03
08 Op-2 7 80.51 132.20 19.835 129.05 31.98 -73.84 126.75 -25.18 -122.51
09 Op-1 19 87.09 134.20 8.668 105.30 68.88 -73.03 119.35 -55.04 -91.02
09 Op-2 7 76.40 142.70 19.560 124.26 28.54 "-69.73 133.30 -22.66 -116.79
10 Op-i 25 25.39 156.80 8.660 43.25 7.51 -8.67 153.60 6.50 -23.84
10 Op-2 7 5.39 8.30 1.132 8.16 2.62 1.29 11.30 5.01 -2.44
12 Op-l 26 27.75 81.10 3.615 35.19 20.31 -10.24 69.10 -4.86 -15.63
12 Op-2 7 15.00 25.30 3.173 22.76 7.24 -8.33 18.05 -1.89 -14.77

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95t C.I. 95% C.I.

Op-i 26 17.51 43.00 2.340 22.33 12.69
Op-2 7 6.67 10.95 1.750 10.95 2.39



Analysis of Variance for EST for 0362 - Nuttallina californica

Stations = 4, 5, 6, 8, 9, 10, 12 level +3 ft MLLW

Data transformed using log basel0(x + 1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 34.27 0.0000
SEASON 1 176.000 1.29 0.2569
STATION 6 176.000 4.65 0.0002
PERIOD*SEASOO 1 176.000 0.66 0.4161
STATION-PERIOD 6 176.000 0.93 0.4713
STATION-SEASON 6 176.000 0.11 0.9949
PERIODOSTATION'SEASON 6 176.000 0.13 0.9920

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 34.27 32.88 1.0000 1.0000 0.8661
STATION*PERIOD 5.61 0.00 0.4938 0.4523

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.5635 0.1183 -4.934 .0000
Period in PC -0.3565 0.1087 -3.281 .0012
Period in FC-S -0.3579 0.1414 -2.531 .0123
Period in FC-W -0.3552 0.1650 -2.153 .0327
Period in DC-S -0.4513 0.1579 -2.859 .0048
Period in DC-W -0.7158 0.1761 -4.064 .0001

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95V Lower 95%

Period Op-i -0.019 0.0111 -1.70 .0913 -0.0005 -0.0373
Period Op-2 0.115 0.0201 5.75 .0000 0.1486 0.0822
Op-1-04 -0.010 0.0331 -0.31 .7553 0.0444 -0.0651
Op-2-04 0.101 0.0590 1.72 .0875 0.1990 0.0038
Op-i-05 0.009 0.0331 0.27 .7906 0.0636 -0.0459
Op-2-05 0.145 0.0520 2.79 .0058 0.2315 0.0594
Op-1-06 0.007 0.0267 0.24 .8069 0.0507 -0.0377
Op-2-06 0.115 0.0520 2.21 .0287 0.2008 0.0287
Op-i-08 -0.144 0.0267 -5.39 .0000 -0.0999 -0.1882
Op-2-08 0.070 0.0520 1.35 .1778 0.1565 -0.0156
Op-i-09 -0.144 0.0313 -4.59 .0000 -0.0920 -0.1955
Op-2-09 0.068 0.0520 1.30 .1936 0.1540 -0.0181
Op-i-10 0.071 0.0273 2.62 .0095 0.1166 0.0264
Op-2-10 0.151 0.0520 2.89 .0043 0.2366 0.0645
Op-1-12 0.079 0.0267 2.96 .0035 0.1233 0.0350
Op-2-12 0.157 0.0520 3.03 .0028 0.2435 0.0714

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.1343 0.0229 -5.854 .0000 -0.0964 -0.1722

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.1117 0.0677 -1.65 .1005 0.0002 -0.2236
Station 05 -0.1366 0.0617 -2.21 .0281 -0.0346 -0.2386
Station 06 -0.1082 0.058S -1.85 .0660 -0.0115 -0.2049
Station 0s -0.2145 0.0585 -3.67 .0003 -0.1177 -0.3112
Station 09 -0.2117 0.0607 -3.49 .0006 -0.1112 -0.3121
Station i0 -0.0791 0.0588 -1.35 .1800 0.0181 -0.1763
Station 12 -0.0783 0.0585 -1.34 .1823 0.0184 -0.1751

Station-period means and deltas from original data where control n.2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 951 C.I.

04 Op-i 17 0.31 0.90 0.082 0.49 0.14 -0.06 1.20 0.14 -0.26
04 Op-2 6 0.10 0.50 0.082 0.31 -0.11 0.31 1.05 0.70 -0.08
05 Op-i 17 0.24 0.90 0.062 0.37 0.11 0.01 1.10 0.18 -0.15
05 OP-2 7 0.03 0.10 0.018 0.07 -0.02 0.41 0.65 0.66 0.17
06 Op-i 26 0.21 1.10 0.054 0.32 0.10 -0.00 1.30 0.13 -0.13
06 Op-

2  
7 0.10 0.40 0.058 0.24 -0.04 0.34 0.50 0.51 0.18

08 Op-l 26 0.86 4.30 0.197 - 1.27 0.46 -0.65 4.50 -0.23 -1.07
08 Op-2 7 0.24 0.60 0.090 0.46 0.02 0.20 1.05 0.63 -0.23
09 Op-1 19 0.95 4.30 0.271 1.52 0.38 -0.71 4.40 -0.12 -1.31
09 Op-2 7 0.24 0.50 0.065 0.40 0.08 0.20 0.75 0.44 -0.04
10 Op-i 25 0.03 0.70 0.028 0.09 -0.03 0.18 0.90 0.26 0.11
10 Op-2 7 0.01 0.10 0.014 0.05 -0.02 0.43 0.65 0.69 0.17
12 Op-1 26 0.00 0.10 0.004 0.01 -0.00 0.21 0.50 0.26 0.15
12 Op-2 7 0.00 0.00 0.000 0.44 0.65 0.69 0.20

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 26 0.21 0.50 0.027 0.27 0.16
Op-2 7 0.44 0.65 0.100 0.69 0.20



Analysis of Variance for EST for 0528 - Ocenebra spp.

Stations - 4, 5, 6, 8, 9, 10, 12 level +3 ft tLLW

Data transformed using log baselOix . .5)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 2.84 0.0937
SEASON 1 176.000 0.70 0.4051
STATION 6 176.000 10.71 0.0000
PERIOD-SEASON 1 176.000 0.96 0.3288
STATION-PER.IO 6 176.000 0.64 0.6957
STATION*SEASON 6 176.000 0.70 0.6494
PERIOD-STATION-SEASON 6 176.000 0.61 0.7224

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 2.84 1.61 0.8141 0.3815 0.9999

STATION-PERIOD 3.86 0.00 0.3697 0.4582

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.0837 0.1710 -0.489 .6252
Period in FC -0.3077 0.1571 -1.9S9 .0517
Period in FC-S -0.1772 0.2045 -0.866 .3875
Period in FC-N -0.4383 0.2386 -1.837 .0679
Period in DC-S 0.0132 0.2283 0.058 .9540
Period in DC-W -0.1805 0.2547 -0.709 .4794

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 -0.125 0.0161 -7.75 .0000 -0.0950 -0.1511
Period Op-2 -0.069 0.0290 -2.37 .0191 -0.0207 -0.1166
Op-1-04 -0.338 0.0479 -7.06 .0000 -0.2587 -0.4170
Op-2-04 -0.154 0.0853 -1.80 .0735 -0.0126 -0.2947
Op-i-05 -0,106 0.0479 -2.21 .0282 -0.0268 -0.1851
Op-2-05 -0.014 0.0753 -0,18 .8576 0.1109 -0.1380
Op-1-06 -0.130 0.0386 -3.36 .0010 -0.0659 -0.1937
OP-2-06 -0.099 0.0753 -1.31 .1912 0.0257 -0.2232
0P-1-08 -0.082 0.0386 -2.13 .0348 -0.0183 -0.1461
Op-2-08 -0.114 0.0753 -1.51 .1318 0.0105 -0.2384
091-09 -0.325 0.0453 -7.18 .0000 -0.2500 -0.3997
Op-2-09 -0.236 0.0753 -3.13 .0020 -0.1113 -0.3601
OP-1-10 0.159 0.0394 4.03 .0001 0.2241 0.0936
Op-2-10 0.146 0.0753 1.94 .0543 0.2702 0.0214
Op-1-12 -0.050 0.0386 -1.29 .1975 0.0139 -0.1139
09-2-12 -0.011 0.0753 -0.14 .8873 0.1138 -0.1351

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.0559 0.0332 -1.686 .0937 -0.0011 -0.1108

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.1842 0.0978 -1.88 .0613 -0.0225 -0.3460
Station 05 -0.0924 0.0892 -1.04 .3016 0.0551 -0.2399
Station 06 -0.0311 0.0846 -0.37 .7135 0.1088 -0.1710
Station 08 0.0317 0,0846 0.38 .7080 0.1716 -0.1081
Station 09 -0.0892 0.0878 -1.02 .3113 0.0560 -0.2344
Station 10 0.0131 0.0850 0.15 .8779 0.1536 -0.1274
Station 12 -0.0393 0.0846 -0.46 .6427 0.1006 -0.1792

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-1 17 1.44 2.70 0.180 1.82 1.06 -1.10 2.60 -0.73 -1.47
04 OP-2 6 0.55 0.40 0.062 0.71 0.39 -0.30 0.80 0.03 -0.63
05 Op-1 17 0.62 1.80 0.102 0.84 0,41 -0.28 1.85 -0.05 -0.52
05 Op-2 7 0.31 0.80 0.116 0.60 0.03 -0.04 1.15 0.33 -0.40
06 Op-i 26 0.63 1.80 0.072 0.76 0.48 -0.31 1.90 -0.15 -0.47
06 Op-2 7 0.60 1.30 0.219 1.14 0.06 -0.32 1.55 0.29 -0.94
08 OP-i 26 0.52 1.60 0.070 0.66 0.38 -0.20 2.00 -0.03 -0.37
08 OP-2 7 0.84 0.90 0.109 0.81 0.28 -0.26 1.15 0.13 -0.66
09 Op-i 19 1.65 4.60 0.301 2.28 1.01 -1.32 4.65 -0.66 -1.97
09 Op-2 7 0.81 0.60 0.074 0.99 0.63 -0.54 0.40 -0.40 -0.65
10 Op-i 25 0.06 0.60 0.027 0.12 0.01 0.25 1.15 0.35 0.15
10 Op-2 7 0.04 0.20 0.030 0.12 -0.03 0.24 0.60 0.46 0.02
12 Op-i 26 0.47 1.70 0.080 0.63 0.30 -0.15 2.25 0.04 -0.33
12 Op-2 7 0.30 0.90 0.123 0.60 -0.00 -0.02 0.95 0.28 -0.32

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

OP-1 26 0.32 0.85 0.037 0.39 0.24
Op-2 7 0.28 0.60 0.088 0.49 0.06



Analysis of Variance for HST for 0397 - Pachygrapsus crassipes

Stations - 4, 5, 6, 8. 9, 10, 12 level .3 ft MLLW

Data transformed using log baselO(x + ,1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 3.66 0.0574
SEASON 1 176.000 22.24 0.0000
STATION 6 176.000 15.68 0.0000
PERIODSE-ASON 1 176.000 9.77 0.0021
STATION-PERIOD 6 176.000 1.44 0.2030
STATION-SE0ASO 6 176.000 1.91 0.0812
PERIOD- STATION- SEASON 6 176.000 0.42 0.8671

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

source Parameter Parameter Power Power Change

PERIOD 3.66 2.62 0.6030 0.4873 1.0000
STATION-PERIOD 8.62 2.52 0.67S3 0.2716 0.1460

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.2648 0.2974 0.890 .3745
Period in PC 0.5078 0.2733 1.858 .0648
Period in FC-S 1.0514 0.3557 2.956 .0035
Period in FC-W -0.0358 0.4150 -0.086 .9314
Period in DC-S 0.9835 0.3970 2.477 .0142
Period in DC-W -0.4538 0.4430 -1.024 .3071

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 -0.181 0.0280 -6.48 .0000 -0.1350 -0.2275
Period Op-2 -0.292 0.0505 -5.78 .0000 -0.2002 -0.3751
OP-1-04 -0.231 0,0833 -2.77 .0062 -0.0930 -0.3684
Op-2-04 -0.363 0.1484 -2.45 .0153 -0.1181 -0.6089
Op-l-0S -0.308 0.0833 -3.70 .0003 -0.1705 -0.4459
0p-2-05 -0.528 0.1309 -4.03 .0001 -0.3117 -0.7445
Op-l-06 -0.094 0.0672 -1.40 .1647 0.0174 -0.2049
0p-2-06 -0.249 0.1309 -1.90 .0589 -0.0324 -0.4653
Op-1-08 -0.250 0.0672 -3.72 .0003 -0.1389 -0.3612
Op-2-08 -0.391 0.1309 -2.99 .0032 -0.1747 -0.6075
Op-l-09 -0.506 0.0787 -6.42 .0000 -0.3756 -0.6360
Op-2-09 -0.877 0.1309 -6.70 .0000 -0.6610 -1.0939
Op-l-10 0.154 0.0686 2.24 .0264 0.2670 0.0401
Op-2-10 0.283 0.1309 2.17 .0317 0.4999 0.0670
Op-i-12 -0.034 0.0672 -0.50 .6159 0.0774 -0.1449
Op-2-12 0.084 0.1309 0.64 .5208 0.3007 -0.1322

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.1104 0.0577 1.913 .0574 0.2058 0.0150

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 0.1328 0.1702 0.78 .4361 0.4142 -0.1486
Station 05 0.2199 0.1551 1.42 .1581 0.4764 -0.0366
Station 06 0.1551 0.1471 1.05 .2933 0.3984 -0.0882
Station 08 0.1411 0.1471 0.96 .3389 0.3844 -0.1022
Station 09 0.3716 0.1527 2.43 .0160 0.6242 0.1190
Station 10 -0.1299 0.1478 -0.88 .3807 0.1145 -0.3742
Station 12 -0.1180 0.1471 -0.80 .4236 0.1253 -0.3613

Station-period means and deltas from original data where control n=2

Station Standard Upper. Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 951 c.i. Delta Range 95% Cli. 95% C.I.

04 Op-I 17 0.95 1.80 0.143 1.26 0.65 -0.47 1.95 -0.19 -0.7s
04 Op-2 6 1.13 2.00 0.300 1.90 0.36 -0.85 1.95 -0.06 -1.64
05 Op-i 17 1.21 2.70 0.196 1.62 0.79 -0.73 2.25 -0.35 -1.10
05 Op-2 7 1.39 1.60 0.204 1.88 0.89 -1.08 1.55 -0.61 -1.55
06 Op-i 26 0.63 2.10 0.097 0.83 0.43 -0.21 2.25 -0.03 -0.40
06 Op-2 7 0.83 1.50 0.198 1.31 0.34 -0.52 1.70 0.02 -1.06
08 Op-i 26 0.94 3.20 0.156 1.26 0.62 -0.53 2.70 -0.22 -0.83
08 Op-2 7 1.39 2.20 0.358 2.26 0.51 -1.08 2.15 -0.17 -1.98
09 Op-i 19 1.88 5.10 0.297 2.50 1.26 -1.44 4.60 -0.85 -2.03
09 Op-2 7 3.54 7.60 1.050 6.11 0.97 -3.24 7.60 -0.68 -5.79
10 Op-i 2S 0.34 1.10 0.067 0.48 0.20 0.09 1.75 0.23 -0.06
10 Op-2 7 0.23 0.70 0.113 0.50 -0.05 0.08 0.95 0.38 -0.23
12 Op-i 26 0.52 1.80 0.084 0.69 0.35 -0.10 2.25 0.09 -0.29
12 Op-2 7 0.40 1.50 0.195 0.88 -0.08 -0.09 1.40 0.33 -0.51

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

OP-i 26 0.42 0.90 0.055 0.53 0.30
Op-2 7 0.31 0.25 0.046 0.42 0.20



Analysis of Variance for NeT for 0398 - Pagurus spp.

Stations . 4. 5, 6. 8, 9, 10, 12 level *3 ft MLLW

Data transformed using log baselo0x - 1)

Results for Analysis of Variance

Source Source df Error df F-value

PERIOD 1 176.000 0.23
SEASON 1 176.000 1.33
STATION 6 176.000 8.51
PERIODDSEASON 1 176.000 2.80
STATION*PERIOD 6 176.000 0.95
STATION-SEASON 6 176.000 1.34
PERIOD -STATION SEASON 6 176.000 0.28

Results for Power Analysis
Power at alpha = .1

Prob.

0.6305
0.2504
0.0000
0.0958
0.4640
0.2401
0.9444

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power . Change

PERIOD 0.23 0.00 0.1388 1.0000

STATIONPERIOD 5.67 0.00 0.4980 0.1186

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.4318 0.2695 -1.602 .1108
Period in PC 0.2555 0.2476 1.032 .3035
Period in PC-S 0.3912 0.3222 1.214 .2263
Period in PC-N 0.1197 0.3759 0.319 .7505.
Period in DC-S 0.0452 0.3597 0.126 .9001
Period in DC-W -0.9088 0.4013 -2.265 .0248

Least square means & confidence intervals from analysis or variance

Source LS mean Std. Err. T-value Prob. Upper 951 Lower 95%

Period Op-i 0.047 0.0253 1.87 .0636 0.0892 0.0054
Period Op-2 0.072 0.0457 1.59 .1147 0.1481 -0.0031
Op-

1
-
0 4  

-0.241 0.0754 -3.19 .0017 -0.1162 -0.3657
0p-2-04 -0.376 0.1345 -2.80 .0057 -0.1538 -0.5984
Op-i-05 0.302 0.0754 4.00 .0001 0.4263. 0.1768
Op-2-05 0.177 0.1186 1.49 .1380 0.3727 -0.0194
Op-i-06 -0.018 0.0609 -0.29 .7697 0.0828 -0.1185
op-

2
-
0 6  

-0.013 0.1186 -0.11 .9105 0.1827 -0.2094
Op-1-08 0.222 0.0609 3.64 .0004 0.3223 0.1209
0p-2-08 0.250 0.1186 2.11 .0363 0.4463 0.0542
Op-1-09 0.061 0.0713 0.86 .3917 0.1792 -0.0567
Op-2-09 0.140 0.1186 1.18 .2393 0.3361 -0.0561
Op-i-10 0.121 0.0621 1.95 .0526 0.2240 0.0185
Op-2-10 0.387 0.1186 3.27 .0013 0.5833 0.1912
Op-l-12 -0.116 0.0609 -1.90 .0590 -0.0150 -0.2164
Op-2-12 -0.087 0.1186 -0.48 .6294 0.1389 -0.2534

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 951

Period -0.0252 0.0523 -0.482 .6305 0.0612 -0.1116

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 951 Lower 95%

Station 04 0.1351 0.1542 0.88 .3820 0.3901 -0.1198
Station 05 0.1249 0.1405 0.89 .3755 0.3572 -0.1075
Station 06 -0.0045 0.1333 -0.03 .9731 0.2159 -0.2249
Station 08 -0.0286 0.1333 -0.21 .8302 0.1918 -0.2490
Station 09 -0.0787 0.1384 -0.57 .5700 0.1501 -0.3076
Station 10 -0.2660 0.1339 -1.99 .0485 -0.0446 -0.4874
Station 12 -0.0584 0.1333 -0.44 .6617 0.1620 -0.2788

Station-period means and deltas from original data where control n.2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95s Cli. 95% C.I.

04 Op-i 17 17.63 26.20 1.693 21.22 14.04 -7.60 31.35 -3.43 -11.78
04 Op-2 6 19.43 46.50 6.737 36,75 2.12 -11.98 38.25 2.70 -26.66
05 Op-l 17 4.38 7.30 0.513 5.46 3.29 5.65 20.45 8.78 2.52
05 Op-2 7 3.94 5.20 0.693 5.64 2.25 2.95 13.40 6.96 -1.06
06 Op-i 26 8.25 12.50 0.772 9.84 6.66 0.00 21.20 2.29 -2.28
06 Op-2 7 7.04 8;50 1.317 10.27 3.82 -0.15 13.35 4.33 -4.63
08 Op-1 26 4.36 10.40 0.490 5.37 3.35 3.90 12.95 S.38 2.41
08 Op-2 7 4.50 14.40 1.817 8.98 0.05 2.39 18.95 8.20 -3.41
09 Op-1 19 9.42 40.40 2.156 13.94 4.89 0.08 34.20 4.09 -3.92
09 Op-2 7 6.57 13.00 1.996 11.46 1.69 0.32 17.50 5.73 -5.09
10 Op-i 28 6.81 20.20 0.983 8.84 4.78 1.66 28.40 5.14 -1.82
10 Op-2 7 2.81 7.00 0.932 5.09 0.83 4.08 11.10 8.09 0.06
12 Op-i 26 13.45 62.70 2.634 18.87 8.02 -5.19 59.60 -0.48 -9.91
12 Op-2 7 8.94 13.90 1.971 13.77 4.12 -2.05 12.10 2.31 -6.41

Period means and deltas from original control data where nf2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95t C.I.

Op-1 26 8.25 15.00 0.957 10.23 6.28
Op-2 7 6.89 8.60 1.450 10.44 3.35



Analysis of Variance for HBT for 0735 - Pbragmatopoma californica

Stations - 4, 5, 6, 8, 9. 10, 12 level +3 ft MLLW

Data transformed using log basel0(x + .1)

Results for Analysis of Variance

Source Source df Error df P-value

PERIOD
SEASON
STATI ON
PERIOD-SEASON
STATION PERIOD
STATION-S•ASON
PER IOD- STATION-SEASON

Results for Power Analysis
Power at alpha = .1

1

6
1
6
6
6

176.000 37.22
176.000 1.57
176.000 8.60
176.000 0.67
176.000 3.69
176.000 1.28
176.000 0.11

Prob.

0.0000
0.2124
0.0000
0.4506
0.0018
0.2672
0.9950

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 37.22 35.79 1.0000 1.0000 0.9891

STATION-PERIOD 22.12 15.87 0.9782 0.9145 0.4752

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.8504 0.2562 -3.320 .0011
Period in PC -1.2718 0.2354 -5.404 .0000
Period in FC-S -1.4469 0.3063 -4.723 .0000
Period in PC-W -1.0968 0.3574 -3.069 .0025
Period in DC-S -0.9383 0.3420 -2.744 .0067
Period in DC-W -0.7624 0.3815 -1.998 .0472

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-I -0.348 0.0241 -14.43 .0000 -0.3079 -0.3875
Period Op-

2  
-0.045 0.0435 -1.02 .3069 0.0273 -0.1164

Op-1-04 -0.760 0.0717 -10.59 .0000 -0,6410 -0.8782
Op-2-0

4  
-0.041 0.1278 -0.32 .7483 0.1703 -0.2524

Op-1-05 -0.440 0.0717 -6.13 .0000 -0.3211 -0.5583
0p-2-05 -0.122 0.1127 -1.09 .2791 0.0640 -0.3088
Op-1-06 -0.429 0.0579 -7.41 .0000 -0.3334 -0.5248
Op-2-06 -0.193 0.1127 -1.71 .0884 -0.0067 -0.3796
Op-i-08 -0.641 0.0579 -11.08 .0000 -0.5456 -0.7371
0p-2-08 -0.075 0.1127 -0.66 .5075 0.1115 -0.2613
Op-1-09 -0.210 0.0678 -3.10 .0023 -0.0978 -0.3221
Op-2-09 -0.013 0.1127 -0.11 .9110 0.1738 -0.1990
Op-2-10 -0.074 0.0591 -1.25 .2115 0.0236 -0.1718
Op-2-10 0.035 0.1127 0.31 .7589 0.2211 -0.1518
0p-1-12 0.120 0.0579 2.07 .0399 0.2156 0.0241
Op-2-12 0.098 0.1127 0.87 .3874 0.2841 -0.0887

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period . -0.3032 - 0.0497 -6.100 .0000 -0.2210 -0.3854

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95V Lower 95%

Station 04 -0.7186 0.1466 -4.90 .0000 -0.4762 -0.9609
Station 05 -0.3173 0.1336 -2.37 .0186 -0.0964 -0.5383
Station 06 -0.2360 0.1267 -1.86 .0643 -0.0264 -0.4455
Station 08 -0.5665 0.1267 -4.47 .0000 -0.3569 -0.7760
Station 09 -0.1973 0.1316 -1.50 .1355 0.0202 -0.4148
Station 10 -0.1088 0.1273 -0.85 .3940 0.1017 -0.3192
Station 12 0.0221 0.1267 0.17 .8615 0.2317 -0.1874

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 98% Cli. 95% C.I.

04 Op-i 17 0.93 2.22 0.168 1.28 0.58 -0.89 2.19 -0.56 -1.23
04 Op-2 6 0.01 0.07 0.012 0.04 -0.02 -0.01 0.10 0.03 -0.04
05 Op-I 17 0.36 1.74 0.098 0.57 0.16 -0.32 1.63 -0.12 -0.52
05 Op-2 7 0.09 0.42 0.050 0.23 -0.05 -0.05 0.24 0.03 -0.14
06 Op-i 26 0.36 1.04 0.060 0.48 0.23 -0.32 0.94 -0.20 -0.43
06 Op-2 7 0.20 1.11 0.154 0.58 -0.18 -0.16 0.94 0.14 -0.47
08 Op-i 26 0.73 2.01 0.114 0.96 0.49 -0.69 1.94 -0.46 -0.92
08 Op-2 7 0.06 0.28 0.038 0.15 -0.03 -0.02 0.42 0.09 -0.14
09 Op-i 19 0.22 0.97 0.072 0.37 0.07 -0.18 1.11 -0.03 -0.33
09 Op-2 7 0.04 0.14 0.026 0.20 -0.02 -0.00 0.35 0.10 -0.11
18 Op-1 25 0.10 0.49 0.032 0.17 0.03 -0.06 0.66 0.01 -0.13
10 Op-2 7 0.02 0.14 0.020 0.07 -0.03 0.01 0.07 0.04 -0.01
12 Op-1 26 0.00 0.00 0.000 0.04 0.24 0.06 0.02
12 Op-2 7 0.00 0.00 0.000 0.03 0.21 0.11 -0.04

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 26 0.04 0.24 0.011 0.06 0.02
Op-2 7 0.03 0.21 0.029 0.11 -0.04



Analysis of Variance for RET for 0389 - Pista app.

Stations - 4, 5, 6, 8, 9, 10, 12 level +3 ft M1LW

Data transformed using log basel0(x . .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 18.05 0.0000
SEASON 1 176.000 0.20 0.6571
STATION 6 176.000 34.57 0.0000
PERIOD*SEASON 1 176.000 0.51 0.4760
STATION-PERIOD 6 176.000 19.08 0.0000
STATION-SEASON 6 176.000 0.21 0.9736
PERIOD-STATION-SEASON 6 176.000 0.54 0.7778

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect SC%

Source Parameter Parameter Power Power Change

PERIOD 18.05 16.84 0.9952 0.9927 0.1107

STATION-PERIOD . 114.47 107.17 1.0000 1.0000 0.1268

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.8897 0.1542 5.769 .0000
Period in PC -0.0000 0.1417 -0.000 1.000
Period in FC-S -0.0000 -1" 0.1844 -0.000 1.000
Period in PC-W 0.0000 0.2152 0.000 1.000
Period in DC-S 0.7401 0.2059 3.595 .0004
Period in DC-N 1.0393 0.2297 4.525 .0000

Least square means & confidence intervals from analysis of variance

Source, LS Mean Std. Err. T-value Prob. Upper 95t Lower 95%

Period Op-i -0.022 0.0145 -1.52 .1311 0.0020 -0.0460
Period Op-2 -0.149 0.0262 -S.70 .0000 -0.1058 -0.1924
Op-1-04 -0.000 0.0432 -0.00 1.000 0.0714 -0.0714
Op-2-04 -0.000 0.0770 -0.00 1.000 0.1272 -0.1272
OP-1-0s 0.000 0.0432 0.00 1.000 0.0714 -0.0714
Op-2-05 0.000 0.0679 0.00 1.000 0.1122 -0.1122
Op-l-06 -0.000 0.0349 -0.00 1.000 0.0576 -0.0578
Op-

2
-

0 6  
-0.000 0.0679 -0.00 1.000 * 0.1122 -0.1122

Op-1-08 -0.000 0.0349 -0.00 1.000 0.0576 -0.0576
Op-2-08 -0.000 0.0679 -0.00 1.000 0.1122 -0.1122
Op-1-09 -0.000 0.0408 -0.00 1.000 0.0675 -0.0675
Op-2-09 -0.000 0.0679 -0.00 1.000 0.1122 -0.1122
Op-1-10 -0.154 0.0356 -4.33 .0000 -0.0952 -0.2128
Op-2-10 -I.044 0.0679 -15.38 .00bO -0.9315 -1.1559
Op-1-12 -0.000 0.0349 -0.00 1.000 0.0576 -0.0576
Op-2-12 0.000 0.0679 0.00 1.000 0.1122 -0.1122

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.1271 0.0299 4.248 .0000 0.17G6 0.0776

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 0.0000 0.0882 0.00 1.000 0.1459 -0.1459
Station 0S -0.0000 0.0804 -0.00 1.000 0.1330 -0.1330
Station 06 0.0000 0.0763 0.00 1.000 0.1262 -0.1262
Station 08 0.0000 0.0763 0.00 1.000 0.1262 -0.1262
Station 09 0.0000 0.0792 0.00 1.000 0.1310 -0.1310
Station 10 0.8897 0.0766 11.61 .0000 1.0164 0.7630
Station 12 -0.0000 0.0763 -0.00 1.000 0.1262 -0.1262

Station-period means and deltas from original data where Control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

04 Op-1 17 0.00 0.00 0.000 0.00 0.00
04 Op-2 6 0.00 0.00 0.000 0.00 0.00
05 Op-1 17 0.00 0.00 0.000 0.00 0.00
OS Op-2 7 0.00 0.00 0.000 0.00 0.00
06 Op-1 26 0.00 0.00 0.000 0.00 0.00
06 Op-2 7 0.00 0.00 0.000 0.00 0.00
08 Op-1 26 0.00 0.00 0.000 0.00 0.00
08 Op-2 7 0.00 0.00 0.000 0.00 0.00
09 Op-1 19 0.00 0.00 0.000 0.00 0.00
09 Op-2 7 0.00 0.00 0.000 0.00 0.00
10 op-l 2S 0.22 3.12 0.142 0.52 -0.07 -0.22 3.12 0.07 -0.52
10 Op-2 7 1.44 2.43 0.358 2.31 0.56 -1.44 2.43 -0.56 -2.31
12 Op-l 26 0.00 0.00 0.000 0.00 0.00
12 Op-2 7 0.00 0.00 0.000 0.00 0.00

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 951 C.I. 95% C.I.

Op-1 26 0.00 0.00 0.000
Op-2 7 0.00 0.00 0.000



Analysis of Variance for HET fpr 0400 - Pollicipes polymerus

Stations = 4, 5, 6, 8, 9, 10, 12 level +3 ft MLLW

Data transformed using log basel0(x + .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 54.83 0.0000
SEASON 1 176.000 0.86 0.3552
STATION 6 176.000 31.69 0.0000
PERIOD-SEASON 1 176.000 0.50 0.4783
STATION-PERIOD 6 176.000 0.42 0.8622
STATION-SEASON 6 176.000 0.22 0.9692
PERIOD*STATION*SEASON 6 176.000 0.13 0.9921

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 54.83 93.20 1.0000 1.0000 0.5325

STATION-PERIOD 2.55 0.00 0.2732 0.3769

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -2.1783 0.3759 -5.794 .0000
Period in PC -1.6019 0.3454 -4.638 .0000
Period in FC-S -1.6640 0.4496 -3.702 .0003
Period in FC-W -1.5398 0.5245 -2.936 .0038
Period in DC-S -2.4789 0.5018 -4.940 .0000
Period in DC-W -1.8776 0.5599 -3.353 .0010

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-l 0.087 0.0354 2.47 .0145 0.1457 0.0288
Period Op-2 0.627 0.0638 9.83 .0000 0.7328 0.5218
Op-1-04 0.427 0.1053 4.06 .0001 0.6012 0.2532
Op-2-04 0.954 0.1876 5.08 .0000 1.2639 0.6436
Op-i-0s -0.192 0.1053 -1.82 .0704 -0.0175 -0.3656
Op-2-05 0.294 0.1654 1.78 .0768 0.5680 0.0209
Op-1-06 0.380 0.0850 4.47 .0000 0.5202 0.2392
Op-2-06 0.969 0.1654 5.86 .0000 1.2426 0.6954
Op-1-08 0.380 0.0850 4.47 .0000 0.5202 0.2392
Op-2-08 0.969 0.1654 5.86 .0000 1.2426 0.6954
Op-1-09 0.094 0.0995 0.94 .3475 0.2583 -0.0708
Op-2-09 0.802 0.1654 4.85 .0000 1.0759 0.5288
Op-i-10 0.398 0.0867 4.59 .0000 0.5416 0.2549
Op-2-10 0.969 0.1654 5.86 .0000 1.2426 0.6954
Op-1-12 -0.876 0.0850 -10.31 .0000 -0.7356 -1.0165
Op-2-1

2  
-0.566 0.1654 -3.42 .0009 -0.2929 -0.8400

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.5400 0.0729 -7.405 .0000 -0.4194 -0.6606

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.5266 0.2151 -2.45 . .0153 -0.1709 -0.8822
Station 05 -0.4860 0.1961 -2.48 .0141 -0.1618 -0.8102
Station 06 -0.5893 0.1860 -3.17 .0018 -0.2818 -0.8969
Station 08 -0.5893 0.1860 -3.17 .0018 -0.2818 -0.8969
Station 09 -0.7086 0.1931 -3.67 .0003 -0.3893 -1.0278
Station 10 -0.5708 0.1868 -3.06 .0026 -0.2619 -0.9796
Station 12 -0.3096 0.1860 -1.66 .0976 -0.0021 -0.6171

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

04 Op-I 17 0.04 0.30 0.019 0.08 0.00 0.33 1.10 0.53 0.13
04 Op-2 6 0.00 0.00 0.000 0.81 0.70 1.10 0.52
05 Op-I 17 0.92 5.60 0.339 1.64 0.20 -0.56 6.25 0.23 -1.34
05 Op-2 7 0.56 1.40 0.207 1.06 0.05 0.29 1.50 0.86 -0.28
06 Op-1 26 0.00 0.00 0.000 0.25 1.00 0.38 0.12
06 Op-2 7 0.00 0.00 0.000 0.85 0.70 1.10 0.60
08 Op-i 26 0.00 0.00 0.000 0.25 1.00 0.38 0.12
08 Op-2 7 0.00 0.00 0.000 0.85 0.70 1.10 0.60
09 Op-i 19 0.22 0.70 0.049 0.32 0.11 0.12 1.40 0.34 -0.11
09 Op-2 7 0.07 0.40 0.057 0.21 -0.07 0.78 0.60 0.99 0.57
10 Op-i 25 0.00 0.00 0.000 0.26 1.00 0.40 0.12
10 Op-2 -7 0.00 0.00 0.000 0.89 0.70 1.10 0.60
12 Op-i 26 3.22 11.80 0.564 4.38 2.05 -2.97 11.70 -1.85 -4.09
12 Op-2 7 3.41 1.90 0.291 4.13 2.70 -2.56 1.90 -1.87 -3.26

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 26 0.25 1.00 0.064 0.38 0.12
Op-2 7 0.85 0.70 0.104 1.10 0.60



Analysis of Variance for HBT for 1120 - Spirorbidae.

Stations - 4, S. 6, 8, 9, 10, 12 level +3 ft MLLW

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 2.38 0.1247
SEASON 1 176.000 2.13 0.1465
STATION 6 176.000 0.44 0.8497
PERIOD*SEASON 1 176.000 0.85 0.3S70
STATION*PERIOD 6 176.000 0.19 0.9792
STATION-SEASON 6 176.000 0.49 0.8137
PERIOD*STATION*SEASON 6 176.000 0.31 0.9301

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 2.38 1.35 0.4578 0.3160 0.1897
STATION*PERIOD 1.14 0.00 0.1734 0.1421

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.0413 0.0259 -1.593 .1129
Period in PC -0.0130 0.0238 -0.546 .5855
Period in PC-S -0.0260 0.0310 -0.840 .4023
Period in FC-W 0.,0000 0.0362 0.000 1.000
Period in DC-S -0.0608 0.0346 -1.757 .0806
Period in DC-W o0.0218 0.0386 -0.565 .5730

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0.005 0.0024 -2.08 .0368 -0.0010 -0.0091
Period O-2 0.003 0.0044 0.61 .5424 0.0100 -0.0046
0p-1-04 -0.000 0.0073 -0.00 1.000 0.0120 -0.0120
OP-2-04 0.004 0.0129 0.34 .7378 0.0257 -0.0171
OP-1-05 -0.000 0.0073 -0.00 1.000 0.0120 -0.0120
Op-2-05 0.004 0.0114 0.38 .7042 0.0232 -0.0145
Op-1-06 0.000 0.0059 0.00 1.000 0.0097 -0.0097
Op-2-06 0.004 0.0114 0.38 .7042 0.0232 -0.0145
Op-1-08 -0.003 0.0059 -0.46 .6492 0.0070 -0.0124
Op-2-08 0.004 0.0114 0.38 .7042 0.0232 -0.0145
Op-1-09 -0.008 0.0069 -1.12 .2627 0.0036 -0.0191
0p-2-09 0.004 0.0114 0.38 .7042 0.0232 -0.0145
0p-1-10 -0.014 0.0060 -2.42 .0166 -0.0046 -0.0244
Op-2-10 0.004 0.0114 0.38 .7042 0.0232 -0.0145
Op-1-12 -0.011 0.0059 -1.82 .0701 -0.0010 -0.0204
Op-2-12 -0.007 0.0114 -0.63 .5271 0.0116 -0.0261

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.0078 0.0050 -1.543 .1247 0.0006 -0.0161

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.0043 0.0148 -0.29 .7703 0.0202 -0.0289
Station 05 -0.0043 0.0135 -0.32 .7487 0.0180 -0.0267
Station 06 -0.0043 0.0128 -0.34 .7356 0.0169 -0.0256
Station 08 -0.0070 0.0128 -0.55 .5855 0.0142 -0.0282
Station 09 -0.0121 0.0133 -0.91 .3667 0.0100 -0.0341
Station 10 -0.0188 0.0129 -1.46 .1462 0.0025 -0.0401
Station 12 -0.0034 0.0128 -0.27 .7683 0.0178 -0.0247

Station-period means and deltas from original data where control n.2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-1 17 0.00 0.00 0.000 0.00 0.00
04 Op-2 6 0.00 0.00 0.000 0.01 0.03 0.02 -0.01
05 Op-1 17 0.00 0.00 0.000 0.00 0.00
05 Op-2 7 0.00 0.00 0.000 0.00 0.03 0.02 -0.01
06 Op-1 26 0.00 0.00 0.000 0.00 0.00
06 Op-2 7 0.00 0.00 0.000 0.00 0.03 0.02 -0.01
08 Op-1 26 0.00 0.07 0.003 0.01 -0.00 -0.00 0.07 0.00 -0.01
08 Op-2 7 0.00 0.00 0.000 0.00 0.03 0.02 -0.01
09 Op-i 19 0.01 0.07 0.005 0.02 -0.00 -0.01 0.07 0.00 -0.02
09 Op-2 7 0.00 0.00 0.000 0.00 0.03 0.02 -0.01
10 op-1 25 0.01 0.35 0.014 0.04 -0.01 -0.01 0.35 0.01 -0.04
10 op-2 7 0.00 0.00 0.000 0.00 0.03 0.02 -0.01
12 OP-1 26 0.01 0.14 0.006 0-02 -0.00 -0.01 0.14 0.00 -0.02
12 Op-2 7 0.01 0.07 0.010 0.03 -0.01 -0.00 0.10 0.02 -0.03

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

OP-1
OP-2

26 0.00 0.00 0.000
7 0.00 0.03 0.005 0,02 -0.01



Analysis of Variance for NET for ispp - Spp. Inverts

Stations = 4, S, 6, 8, 9, 10, 12 level +3 ft MLLW

Data transformed using log baselO(x ÷ .5)

Results for. Analysis of Variance

Source Source df Error df F-value

PERIOD
SEASON
STATION
PERIOD'SEASON
STATION'PERIOD
STATIONSSEASON
PERIOD-STATIOWSSASOON

Results for Power Analysis
Power at alpha = .1

1 176.000 15.78
1 176.000 0.88
6 176.000 20.66
1 176.000 13.94
6 176.000 2.01
6 176.000 1.78
6 176.000 1.49

Prob.

0.0001
0.3487
0.0000
0.0003
0.0664
0.1053
0.1851

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 15.78 14.60 0.9896 0.9847 1.0000
STATION-pERIOD 12.07 5.93 0.8208 0.5156 0.1035

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.2101 0.0430 4.890 .0000
Period in FC 0.0217 0.0395 0.550 .5832
Period in FC-S 0.1251 0.0514 2.43S .0159
Period in FC-W -0.0817 0.0599 -1.363 .1745
Period in DC-S 0.3245 0.0574 5.658 .0000
Period in DC-W 0.0957 0.0640 1.495 .1366

Least square meaýs & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0.0S0 0.0040 -12.37 .0000 -0.0433 -0.0567
Period Op-2 -0.083 0.0073 -11.40 .0000 -0.0710 -0.0951
Op-1-0

4  
-0.078 0.0120 -6.48 .0000 -0.0581 -0.0979

Op-2-04 -0.099 0.0214 -4.63 .0000 -0.0637 -0.1346
Op-l-05 -0.074 0.0120 -6.14 .0000 -0.0540 -0.0939
Op-

2
-

0 5  
-0.091 0.0189 -4.94 .0000 -0.0602 -0.1228

Op-
1

-
0 6  

0.002 0.0097 0.22 .8257 0.0182 -0.0139
Op-2-0

6  
0.019 0.0189 1.02 .3102 0.0S05 -0.0120

Op-l-08 -0.056 0.0097 -5.76 .0000 -0.0399 -0.0720
Op-2-08 -0.111 0.0189 -5.85 .0000 -0.0794 -0.1419
Op-l-O5 -0.104 0.0114 -9.15 .0000 -0.0853 -0.1229
Op-2-09 -0.168 0.0189 -8.89 .0000 -0.1368 -0.1994
Op-

1
-

1 0  
-0.037 0.0099 -3.76 .0002 -0.0209 -0.0536

Op-2-10 -0.105 0.0189 -5.54 .0000 -0.0735 -0.1360
Op-1-12 -0.003 0.0097 -0.30 .7664 0.0132 -0.0169
Op-2-12 -0.027 0.0189 -1.42 .1588 0.0045 -0.0590

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95t Lower 95%

Period 0.0331 0.0083 3.973 .0001 0.0469 0.0193

Paired comparisons of least square means among stations between periods

Source Difference Std.'Err. T-value Prob. Upper 95% Lower 95%

Station 04 0.0212 0.0246 0.86 .3896 0.0619 -0.0194
Station 05 0.0176 0.0224 0.79 .4333 0.0547 -0.0195
Station 06 -0.0171 0.0213 -0.80 .4222 0.0180 -0.0522
Station 09 0.0548 0.0213 2.58 .0108 0.0899 0.0196
Station 09 0.0640 0.0221 2.90 .0042 0.1005 0.0275
Station 10 0.0675 0.0213 3.16 .0019 0.1028 0.0322
Station 12 0.0239 0.0213 1.12 .2630 0.0590 -0.0113

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-1 17 13.87 5.10 0.326 14.56 13.18 -2.37 4.50 -1.79 -2.94
04 Op-2 6 12.95 5.60 0.845 15.12 10.78 -3.03 5.85 -0.88 -5.17
05 Op-i 17 13.73 4.70 0.325 14.42 13.04 -2.23 4.45 -1.71 -2.74
05 Op-

2  
7 12.57 4.80 0.550 13.92 11.23 -2.49 3.30 -1.22 -3.75

06 Op-i 26 11.43 4.20 0.228 11.90 10.96 0.05 5.20 0.54 -0.43
06 Op-

2  
7 9.94 5.00 0.709 11.68 8.21 0.14 4.65 1.70 -1.41

08 Op-i 26 13.13 4.30 0.240 13.62 12.63 -1.64 6.70 -1.08 -2.20
08 Op-2 7 13.40 4.70 0.697 15.11 11.69 -3.31 6.25 -1.32 -5.31
05 Op-l 19 14.77 5.80 0.325 15.45 14.09 -3.28 7.95 -2.48 -4.07
09 Op-2 7 14.99 2.00 0.282 15.68 14.29 -4.90 3.50 -3.62 -6.18
10 Op-i 2S 12.57 5.70 0.335 13.26 11.88 -1.10 6.75 -0.36 -1.83
10 0p-2 7 13.19 6.10 0.7?6 15.08 11.29 -3.10 4.80 -1.60 -4.60
12 Op-

1  
26 11.58 5.40 0.248 12.09 11.07 -0.10 5.40 0.51 -0.70

12 Op-2 7 10.80 3.90 0.608 12.29 9.31 -0.71 2.45 0.14 -1.57

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 26 11.48 4.45 0.223 11.94 11.02
Op-2 7 10.09 2.45 0.368 10.99 9.19



Analysis of Variance for HNT for 0427 - Strongylocentrotus purpuratus

Stations = 4. 5, 6, 8, 9, 10, 12 level +3 ft MLLW

Data transformed using log baselC(x . .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 9.30 0.0027
SEASON 1 176.000 0.06 0.8029
STATION 6 176.000 43.99 0.0000
PERIOD-SEASON 1 176.000 1.38 0.2425
STATIONWPERIOD 6 176.000 5.86 0.0000
STATIONtSEASON 6 176.000 0.59 0.7354
PERIOD2STATION*SEASON 6 176.000 0.10 0.9961

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 9.30 8.19 0.9181 0.8861 0.9252

STATION-PERIOD 35.19 28.75. 0.9992 0.9956 0.3939

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.8847 0.2920 3.030 .0028
Period in PC 0.3244 0.2683 1.209 .2282
Period in PC-S 0.2060 0.3492 0.590 .5559
Period in FC-W 0.4428 0.4074 1.097 .2786
Period in DC-S 0.5380' 0.3898 1.380 .1693
Period in DC-W 1.2314 0.4349 2.831 .0052

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-l -0.192 0.0275 -7.01 .0000 -0.1470 -0.2378
Period Op-2 -0.365 0.0496 -7.37 .0000 -0.2832 -0.4471
Op-

1
-

0 4  
-0.686 0.0818 -8.39 .0000 -0.5512 -0.8216

0p-2-0
4  

-1.044 0.1457 -7.16 .0000 -0.8030 -1.2849
Op-

1
-

0 5  
0.241 0.0818 2.94 .0037 0.3758 0.1054

Op-2-05 0.025 0.1285 0.20 .8455 0.2376 -0.1874
Op-l-0

6  
-0.043 0.0660 -0.65 .5138 0.0659 -0.1523

Op-2-06 0.208 0,1285 1.60 .1116 0.4180 -0.0070
Op-i-08 -0.161 0.0660 -2.44 .0157 -0.0519 -0.2702
Op-2-08 -0.299 0.128S -2.32 .0213 -0.0861 -0.5111
Op-1-09 -0.667 0.0773 -8.63 .0000 -0.5392 -0.7949
Op-2-09 -1.515 0.1285 -11.79 .0000 -1.3027 -1.7277
Op-1-10 -0.218 0.0674 -3.24 .0014 -0.1070 -0.3297
Op-2-10 -0.109 0.1285 -0.85 .3959 0.1031 -0.3219
0p-i-12 0.188 0.0660 2.85 .0048 0.2975 0.0793
Op-2-12 0.180 0,1285 1.40 .1622 0.3929 -0.0321

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.1727 0.0567 3.049 .0027 0.2664 0.0791

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 0.3576 0.1671 2.14 .0337 0.6339 0.0813
Station 05 0.2155 0.1523 1.41 .1589 0.4674 -0.0364
Station 06 -0.2487 0.1445 -1.72 .0870 -0.0098 -0.4875
Station 08 0.1375 0.1445 0.95 .3424 0.3764 -0.1013
Station 09 0.8482 0.1500 5.66 .0000 1.0961 0.6002
Station 10 -0.1090 0.1451 -0.75 .4536 0.1309 -0.3489
Station 12 0.0080 0.1445 0.06 .9559 0.2469 -0.2309

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIR. 95% C.I.

04 Op-i 17 1.10 3.30 0.211 1.55 0.65 -0.99 3.20 -0.55 -1.42
04 Op-2 6 2.02 1.20 0.164 2.44 1.59 -1.90 1.50 -1.39 -2.41
05 op-i 17 0.02 0.30 0.018 0.06 -0.02 0.10 0.50 0.16 0.03
05 Op-2 7 0.11 0.40 0.059 0.26 -0.03 -0.00 0.55 0.15 -0.15
06 Op-I 26 0.15 0.90 0.046 0.24 0.05 -0.05 1.00 0.03 -0.14
06 Op-2 7 0.03 0.10 0.018 0.07 -0.02 0.09 0.40 0.20 -0.03
08 Op-i 26 0.21 0.70 0.042 0.30 0.12 -0.12 0.85 -0.03 -0.20
08 Op-2 7 0.34 0.70 0.090 0.56 0.12 -0.23 0.40 -0.08 -0.37
09 Op-i 19 2.48 24.70 1.306 5.23 -0.26 -2.38 24.85 0.36 -5.12
09 Op-2 7 8.40 20.70 2.865 15.41 1.39 -8.29 20.60 -1.35 -15.22
10 op-I 25 0.36 2.20 0.108 0.59 0.14 -0.27 2.30 -0.06 -0.48
10 Op-2 7 0.30 1.30 0.180 0.74 -0.14 -0.19 1.10 0.17 -0.54
12 op-1 26 0.01 0.10 0.006 0.02 -0.00 0.08 0.45 0.13 0.04
12 Op-2 7 0.04 0.30 0.043 0.19 -0.06 0.07 0.45 0.21 -0.06

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-l 26 0.09 0.35 0.021 0.14 0.05
Op-2 7 0.11 0.30 0.042 0.22 0.01



Analysis of Variance for NBT for 0311 - Tectura scutum

Stations = 4, 5, 6, 8, 9, 10, 12 level .3 ft NLLN

Data transformed using log basel0(x + .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 176.000 4.98 0.0268
SEASON 1 176.000 0.32 0.5705
STATION 6 176.000 9.17 0.0000
PERIOD-SEASON 1 176.000 17.13 0.0001
STATION-PERIOD 6 176.000 0.32 0.9276
STATION-SEASON 6 176.000 1.70 0.1237
PERIODISTATI0CNSEASON 6 176.000 0.78 0.5904

Results for Power Analysis
Power at alpha ý .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 4.98 3.93 0.7188 0.6292 0.9995

STATION-PERIOD 1.90 0.00 0.2266 0.1337

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.5312 0.3540 -1.501 .1352
Period in PC -0.5419 0.3252 -1.666 .0974
Period in FC-S 0.2115 0.4233 0.500 .6180
Period in PC-W -1.29S2 0.4938 -2.623 .0095
Period in DC-S 0.7048 0.4725 1.492 .1376
Period in DC-K -1.7673 0.5272 -3.352 .0010

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 951 Lower 95%

Period Op-
1  

0.091 0.0333 2.74 .0068 0.1462 0.0361
Period Op-2 0.244 0.0601 4.07 .0001 0.3430 0.1451
Op-1-04 0.103 0.0991 1.04 .3000 0.2669 -0.0609
0p-2-0

4  
0.395 0.1766 2.24 .0264 0.6875 0;1034

Op-i-05 0.091 0.0991 0.92 .3580 0.2552 -0.0725
Op-2-05 0.161 011558 1.03 .3035 0.4183 -0.0968
Op-l-06 0.560 0.0800 6.99 .0000 0.6918 0.4272
Op-2-06 0.740 0.1558 4.75 .0000 0.9971 0.4819
Op-

1
-

0 8  
-0.090 0.0800 -1.13 .2602 0.0419 -0.2226

Op-2-08 0.110 0.1858 0.71 .4804 0.3677 -0.1474
Op-1-09 -0.224 0.0937 -2.39 .0179 -0.0690 -0.3789
Op-2-09 -0.248 0.1558 -1.59 .1126 0.0092 -0.5060
Op-l-10 0.131 0.0816 1.60 .1104 0.2660 -0.0040
Op-2-10 0.354 0.1556 2.27 .0243 0.6115 0.0964
Op-1-12 0.068 0.0800 0.85 .3990 0.1999 -0.0646
Op-2-12 0.200 0.1558 1.28 .2013 0.4573 -0.0578

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.1533 0.0687 -2.233 .0268 -0.0398 -0.2668

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 950 Lower 95%

Station 04 -0.2925 0.2025 -1.44 .1505 0.0424 -0.6273
Station 05 -0.0694 0.1846 -0.38 .7074 0,2358 -0.3747
Station 06 -0.1800 0.1751 -1.03 .3054 0.1096 -0.4695
station 08 -0.2005 0.1751 -1.15 .2537 0.0890 -0.4901
Station 09 0.0244 0.1818 0.13 .8933 0.3250 -0.2762
Station 10 -0.2230 0.1759 -1.27 .2065 0.0678 -0.5138
Station 12 -0.1322 0.1751 -0,75 .4514 0.1574 -0.4217

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95W c.i. 95% c.i. Delta Range 95% CIi. 9S% C.I.

04 Op-l 17 1.24 3.80 0,248 1.77 0.72 0.17 3.40 0.68 -0.33
04 Op-2 6 0.82 1.40 0.244 1.44 0.19 0.89 3.05 2.00 -0.22
05 Op-I 17 1.41 4.20 0.308 2.07 0.76 0.00 4.35 0.56 -0.55
05 Op-2 7 1.37 2.60 0.353 2.24 0.51 0.47 1.55 0.99 -0.04
06 Op-1 26 0.51 2.60 0.118 0.75 0.27 1.16 5.55 1.67 0.65
06 Op-2 7 0.23 0.50 0.068 0.39 0,06 1.61 2.45 2.56 0.67
08 Op-1 26 2.38 7.80 0.375 3.15 1.61 -0.71 7.60 0.01 -1.43
08 Op-2 7 3.14 10.60 1.468 6.73 -0.45 -1.30 10.00 2.16 -4.76
09 Op-1 19 2.96 6.90 0.443 3.89 2.03 -1.38 6,90 -0.52 -2.23
09 Op-2 7 3.67 6.80 2.142 6.46 0.88 -1.83 6.30 O.SO -4.16
10 Op-1 25 2.22 10.70 0.567 3.39 1.05 -0.55 10.2S 0.36 -1.47
10 Op-2 7 1.16 4.30 0.586 2.59 -0.28 0.69 3.90 2.25 -0.88
12 Op-1 26 1.77 7.20 0.392 2.58 0.96 -0.10 7.70 0.63 -0.83
12 Op-2 7 1.17 2.70 0.329 1.98 0.37 0.67 4.35 2.12 -0.78

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95V C.I. 95% C.I.

Op-i 26 1.67 4.90 0.237 2.16 1.18
Op-2 7 1.84 2.45 0.413 2,85 0.83



Analysis of Variance for NBT for 0319 - Tegula brunnea

Stations = 4, 5, 6, 8, 9, 10, 12 level .3 ft MLLW

Data transformed using log basel0(x + .1)

Results for Analysis of Variance

Source Source df Error df F-value

PERIOD
SEASON
STATION
PERIOD*SEASON
STATION PERIOD
STATION-SEASON
PERIOD- S=TIZON* SEASON

Results for Power Analysis
Power at alpha = .1

1 176.000 5.16
1 176.000 0.35
6 176.000 9.93
1 176.000 0.00
6 176.000 5.96
6 176.000 1.01
6 176.000 0.90

Prob.

0.0243
0.5534
0.0000
0.9541
0.0000
0.4199
0.4952

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 5.16 4.10 0.7320 0.6456 0.2202
STATION-PERIOD 35.77 29.36 0.9993 0.9963 0.1256

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.6934 0.2344 2.958 .0035
Period in PC 0.0299 0.2154 0.139 .8896
Period in FC-S -0.1938 0.2803 -0.691 .4902
Period in FC-W 0.2537 0.3270 0.776 .4389
Period in DC-S 0.8988 0.3129 2,872 .0046
Period in DC-W 0.4880 0.3491 1.398 .1640

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95W Lower 95%

Period Op-i -0.024 0.0220 -1.09 .2752 0.0123 -0.0606
Period Op-2 -0.127 0.0398 -3.20 .0016 -0.0617 -0.1932
Op-1-04 0.011 0.0656 0.17 .8674 0.1195 -0.0976
Op-

2
-

0 4  
0.060 0.1170 0.51 .6108, 0.2531 -0.1338

Op-i-05 -0.008 0.0656 -0.12 .9050 0.1007 -0.1144
Op-2-OS 0.009 0.1032 0.09 .9270 0.1900 -0.1611
Op-1-06 0.016 0.0530 0.31 .7S72 0.1040 -0.0712
Op-2-06 -0.080 0.1032 -0.77 .4416 0.0911 -0.2501
Op-1-08 0.033 0.0530 0.62 .5368 0.1204 -0.0548
Op-2-08 -0.150 0.1032 -1.46 .1467 0.0202 -0.3210
Op-1-09 -0.141 0.0621 -2.27 .0244 -0.0383 -0.2435
Op-2-09 -0.851 0.1032 -9.25 .0000 -0.6801 -1.0213
Op-l-10 -0.143 0.0541 -2.65 .0089 -0.0036 -0.2324
Op-2-10 0.060 0.1032 0.58 .5639 0.2302 -0.1109
Op-1-12 0.063 0.0530 1.18 .2381 0.1503 -0.0249
Op-2-12 0.060 0.1032 0.58 .5639 0.2302 -0.1109

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.1033 0.0455 2.272 .0243 0.1785 0.0281

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.0487 0.1341 -0.36 .7171 0.1731 -0.2704
Station 05 -0.0173 0.1223 -0.14 .8876 0.1849 -0.2195
Station 06 0.0999 0.1160 0.83 .4093 0.2877 -0.0958
Station 08 0.1832 0.1160 1.58 .1160 0.3749 -0.0086
Station 09 0.7098 0.1204 5.90 .0000 0.9099 0.5108
Station 10 -0.2027 0.1165 -1.74 .0836 -0.0101 -0.3952
Station 12 0.0031 0.1160 0.03 .9789 0.1948 -0.1887

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 op-i 17 0.02 0.10 0.010 0.04 -0.00 0.00 0.15 0.02 -0.02
04 Op-2 6 0.00 0.00 0.000 0.03 0.20 0.12 -0.05
05 Op-i 17 0.02 0.10 0.011 0.05 0.00 -0.01 0.15 0.02 -0.03
05 Op-2 7 0.01 0.10 0.014 0.05 -0.02 0.01 0.30 0.10 -0.07
06 Op-i 26 0.02 0.10 0.007 0.03 0.00 0.00 0.25 0.02 -0.02
06 Op-2 7 0.06 0.20 0,037 0.15 -0.03 -0.03 0.40 0.10 -0.16
08 Op-i 26 0.01 0.20 0.008 0.03 -0.01 0.01 0.20 0.02 -0.01
08 Op-2 7 0.27 1.80 0.255 0.90 -0.35 -0.24 1.60 0.31 -0.80
09 Op-i 19 0.42 6.70 0.352 1.15 -0.32 -0.40 6.75 0.34 -1.14
09 Op-2 7 1.90 5.60 0.877 3.95 -0.35 -1.77 5.40 0.32 -3.87
10 Op-i 25 0.17 1.70 0.084 0.34 -0.00 -0.15 1.90 0.02 -0.32
10 Op-2 7 0.00 0.00 0.000 0.03 0.20 0.10 -0.04
12 Op-I 26 0.00 0.00 0.000 0.02 0.15 0.03 0.01
12 Op-

2  
7 0.00 0.00 0.000 0.03 0.20 0.10 -0.04

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 26 0.02 0.15 0.007 0.03 0.01
Op-2 7 0.03 0.20 0.029 0.10 -0.04



Analysis of Variance for HBT for 0320 - Tegula funebralis

Stations = 4, 5, 6. 8, 9, 10, 12 level .3 ft MLLW

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value

PERIOD 1 176.000 1.32
SEASON 1 176.000 15.28
STATION 6 176.000 11.08
PERIOD-SEASON 1 176.000 0.18
STATION-PERIOD 6 176.000 1.33
STATIONWSEASON 6 176.000 2.21
PERIOD-STATION*SEASON 6 176.000 0.90

Results for Power Analysis
Power at alpha - Ai

Non- Adjusted non-
Centrality Centrality Adjusted

Source Parameter Parameter Power Power

PERIOD 1.32 0.31 0.3113 0.1811
STATION-PERIOD 7.99 1.90 0-6414 0.2265

Estimates for contrasts on combinations of interaction terms

Prob.

0.2519
0.0001
0. 0000
0.6679
0.2452
0.0438
0.4954

Power to
Detect 50%
Change

1.0000
0.5358

Source Difference Std. Err.

Period in DC 41.6571 4S.4662
Period in PC 29.3169 41.7718
Period in FC-S 22.8596 54.3695
Period in FC-W 35,7741 63.4311
Period in DC-S 21.5808 60.6904
Period in DC-W 61.7335 67.7155

Least square means & confidence intervals

Source

Period Op-i
Period Op-2
Op-1-04
Op-2-04
Op-1-0S
Op-2-05
Op-i-06
Op-2-06
Op-i-oS
Op-2-08
Op-1-09
Op-2-09
Op-1-10
Op-2-10
Op-1-12
Op-2-12

LS Mean

-11.1.10
-21.249
-68.441
-51.594

2.317
-6.881

-21,769
-58.735"

8.565
-22.835
28.035
52.040
14.423
21.423

-40.900
-82.060

Std. Err.

4.2752
7.7149

12.7289
22.6863
12.7289
20.0074
10.2749
20.0074
10.2749
20.0074
12.0362
20.0074
10.4867
20.0074
10.2749
20.0074

T-value Prob.

0.916 .3608
0.702 .4837
0.420 .6747
0.564 .5735
0.356 .7226
0.912 .3632

from analysis of variance

T-value Prob. Upper 95%

-2.60 .0102 -4.0406
-2.75 .0065 -8.4921
-5.38 .0000 -47.3933
-2.27 .0242 -14.0807

0.18 .8558 23.3650
-0.34 .7313 26.2022
-2.12 .03S5 -4.7791
-2.94 .0038 -25.6520

0.83 .4056 25.5555
-1.15 .2532 10.1480

2.33 .0210 47.9375
2.60 .0101 85.1230
1.38 .1708 31,7638
1.07 .2857 54.5063

-3.98 .0001 -23.9099
-4.10 .0001 -48.9770

Lower 95%

-18.1793
-34.0061
-89.4893
-89.1068
-18.7310
-39.9647
-38.7593
-91.8188
-8.4247

-56.0188
8.1325

18.9S62
-2.9170

-11.6605
-57.8901

-115.1438

Lower 95%

-4.4457

Lower 95%

-59.8621
-30.0131
-0.2249
-5.6903

-62.6132
-44.3519

3.9693

Paired comparisons of least

Source Difference

Period 10.1391

Paired comparisons of least

Source Difference

Station 04 -16.8476
Station 05 9.1983
Station 06 36.9662
Station 08 31.5008
Station 09 -24.0046
Station 10 -6.9995
Station 12 41.1604

square means between periods

Std. Err. T-value Prob. Upper 95%

8.8203- 1.150 .2519 24.7240

square means among stations between periods

Std. Err. T-value Prob. Upper 95%

26.0133 -0.65 .5181 26.1670
23.7133 0.39 .6986 48.4096
22.4916 1.64 .1021 74.1573
22.4916 1.40 .1631 68.6919
23.3488 -1.03 .3053 14.6040
22.5891 -0.31 .7570 30.3529
22.4916 1.83 .0689 78.35S

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta

04 Op-i 17 156.68 148.60 11.671 181.42 131.93 -66.16
04 Op-2 6 125.82 49.20 7.431 144.92 106.71 -56.65
05 Op-1 17 87.58 94.60 6.330 100.99 74.16 2.94
05 Op-2 7 77.87 59.50 9.177 100.33 55.42 -10.80
06 Op-i 26 124.06 247.10 1l.S35 147.82 100.30 -21.77
06 Op-2 7 130.80 138.20 19.288 178.00 83.60 -63.73
08 Op-i 26 93.73 203.30 8.784 111.82 75.64 8.57
08 Op-2 7 88.33 158.60 20.436 138.33 38.32 -21.26
09 Op-i 19 67.80 143.70 10.957 90.82 44.78 28.01
09 Op-2 7 17.09 22.80 3.001 24.43 9.74 49.99
10 Op-1 2S 86.68 406.70 18.691 125.26 48.10 14.07
10 Op-2 7 42.71 153.00 21.711 95.84 -10.41 24.36
12 Op-1 26 143.19 237.80 11.910 167.72 118.66 -40.90
12 Op-2 7 155.96 102.00 14.805 192.18 119.73 -88.89

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I.. 95% C.1.

OP-I 26 102.29 123.05 6.662 116.01 88.57
Op-2 7 67.07 65.75 9.160 89.48 44.66

Delta
Range

187.75
69.55

118.70
93.50

242.20
160.40
208.00
110.45
135.60
77.35

408.20
151.95
231.60
166.10

.Upper
95% Cli.

-35.90
-31.03
22.20
19.71

6.58
-16.92
27.51
13.79
43.47
75.67
46.32
74.77

-14.57
-34.45

Lower
95% C.I.

-96.43
-82.27
-16.32
-41.31
-50.12

-110.54
-10.38
-56.30
12.55
24.30

-18.19
-26.05
-67.23

-143.32



Analysis of Variance for HBT for 0404 - Tetraclita rubescens

Stations - 4, 5, 6, 8, 9, 10. 12 level .3 ft MLLW

Data transformed using log basel0(x . .1)

Results for Analysis of Variance

Source Source df Error dt

PERIOD 1 176.000
SEASON 1 176.000
STATION 6 176.000
PERIOD'SEASON 1 176.000
STATION-PERIOD 6 176.000
STATION*SEASON 6 176.000
PERIOD'STATION*SEASON 6 176.000

Results for Power Analysis
Power at alpha - .1

P-value

1.30
11.01
51.33
5.95
1.87
0.54
0.11

Prob.

0.2559
0.0011
0.0000
0.0157
0.0882
0.7744
0.9948

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 1.30 0.28 0.3079 0.1475 0.7007
STATION-*PERIOD 11.23 5.10 0.7912 0.4587 0.3118

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.2383 0-4998 0.477 .6341
Period in PC 0.5353 0.4592 1.166 .2453
Period in FC-S 1.2721 0.5977 2.128 .0347
Period in FC-W -0.2015 0.6973 -0.289 .7729
Period in DC-S 1.1568 0.6672 1.734 .0847
Period in DC-w -0.6801 0.7444 -0.914 .3622'

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95%

Period Op-i 0.114 0.0470 2.42 .0167 0.1913
Period Op-2 0.003 0.0848 0.04 .9717 0.1433
Op-1-0

4  
0.842 0.1399 6.02 .0000 1.0734

Op-
2

-0
4  

0.613 0.2494 2.46 .0149 1.0257
Op-i-05 0.940 0.1399 6.72 .0000 1.1717
Op-2-05 0.739 0.2199 3.36 .0010 1.1028
Op-1-06 0.794 0.1130 7.03 .0000 0.9811
Op-2-06 0.689 0.2199 3.13 .0020 1.0526
Op-l-08 0.498 0.1130 4.41 .0000 0.6852
Op-2-08 0.423 0.2199 1.92 .0560 0.7868
Op-l-09 -0.733 0.1323 -5.54 .0000 -0.5144
Op-2-09 '-1.417 0.2199 -6.44 .0000 -1.0529
Op-i-10 -1.389 0.1153 -12.05 .0000 -1.1980
Op-2-10 -1.339 0.2199 -6.09 .0000 -0.9757
Op-l-12 -0.158 0.1130 -1.40 .1623 0.0283
Op-2-12 0.313 0.2199 1.42 .1569 0.6763

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period 0.1105 0.0970 1.140 .2559 0.2709

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Station 04 0.2287 0.2860 0.80 .4250 0.7015
Station 05 0.2013 0.2607 0.77 .4411 0.6323
Station 06 0.1054 0.2473 0.43 .6704 0.5142
Station 08 0.0753 0.2473 0.30 .7610 0.4842
Station 09 0.6834 0.2567 2.66 .0085 1.1079
Station 10 -0.0493 0.2483 -0.20 .8430 0.3614
Station 12 -0.4712 0.2473 -1.91 .0583 -0.0623

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean
Station-Period 0 Mean Range Error 95% c.i. 95% c.i. Delta

04 Op-i 17 0.08 0.50 0.035 0.16 0.01 1.76
04 Op-2 6 0.03 0.20 0.033 0.12 -0.05 0.79
05 Op-1 17 0.03 0.30 0.019 0.07 -0.01 1.81
05 Op-2 7 0.00 0.00 0.000 0.89
06 Op-i 26 0.01 0.20 0.008 0.03 -0.01 1.28
06 Op-2 7 0.01 0.10 0.014 0.05 -0.02 0.88
08 Op-1 26 0.25 1.80 0.087 0.43 0.07 1.04
08 Op-2 7 0.13 0.20 0.036 0.22 0.04 0.76
09 Op-i 19 9.89 31.70 2.532 15.21 4.57 -8.23
09 Op-2 7 15.94 26.80 3.194 23.76 8.13 -15.09
10 Op-I 25 35.66 132.60 7.870 51.90 19.41 -34.32
10 Op-2 7 16.51 50.00 6.98S 33.61 -0.58 -15.62
12 Op-l 26 1.30 4.70 0.256 1.82 0.77 -0.01
12 Op-2 7 0.46 2.40 0.334 1.27 -0.36 0.44

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 26 1.29 7.70 0.369 2.05 0.53
Op-2 7 0.89 4.00 0.543 2.22 -0.44

Lower 95%

0.0358
-0.1372
0.6106
0.2010
0.7090
0.3754
0.6075
0.3252
0.3117
0.0594

-0.9519
-1.7803
-1.5793
-1.7031
-0.3453
-0.0510

Lower 95%

-0.0498

Lower 95%

-0.2442
-0.2298
-0.3035
-0.3335
0.2S90

-0.4599
-0.8800

Delta Upper
Range 95% CIi.

7.70 2.85
3.80 2.34
7.70 2.91
4.00 2.22
7.80 2.04
4.00 2.21
8.15 1.78
3.80 2.05

31.20 -3.32
23.00 -8.18

132.45 -18.20
46.00 0.17
10.40 0.75

5.10 1.96

Lower
95% C.I.

0.67
-0.76

0.72
-0.44
0.52

-0.46
0.30

-0.53
-13.14
-21.92
-50.44
-31.41

-0.77
-1.08



Analysis of Variance for NET for 0264 - Anthopleura elegantissima

Stations = 4, 5, 6, 8, 9, 10, 12 level -1 ft MLLW

Data transformed using log baselO(x . .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 29.07 0.0000
SEASON 1 174.000 18.52 0.0000
STATION 6 174.000 40.84 0.0000
PERIOD*SEASON 1 174.000 1.38 0.2410
STATION-PERIOD 6 174.000 14.72 0.0000
STATION-SEASON 6 174.000 0.48 0.8203
PERIOD-STATION-SEASON 6 174.000 0.34 0.9156

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 80%

Source Parameter Parameter Power Power Change

PERIOD 29.07 27.74 0.9999 0.9998 1.0000
STATION-PERIOD 88.33 81.31 1.0000 1.0000 0.4913

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 1.5257 0.2973 S.132 .0000
Period in PC 0.6868 0.2746 2.391 .0179
Period in FC-S 0.6711 0.3555 1.888 .0607
Period in FC-W 0.6420 0.4187 1.533 .1270
Period in DC-S 1.9874 0.3968 5.008 .0000
Period in DC-W 1.0641 0.4428 2.403 .0173

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0,403 0.0283 -14.26 .0000 -0.3561 -0.4496
Period Op-2 -0.715 0.0504 -14.17 .0000 -0.6312 -0.7980
Op-l-04 -0.969 0.0856 -6.64 .0000 -0.4271 -0.7103
Op-2-04 -0.801 0.1483 -5.40 .0000 -0.5555 -1.0461
Op-l-05 -1.087 0.0856 -12.70 .0000 -0,9457 -1.2289
Op-2-05 -1.156 0.1308 -8.84 .0000 -0.9399 -1.3726
Op-l-06 -0.407 0.0672 -6.05 .0000 -0.2957 -0.5179
Op-2-06 -0.762 0.1308 -5.83 .0000 -0.5459 -0.9786
Op-l-08 -0.337 0.0787 -4.28 .0000 -0.2064 -0.4667
Op-2-08 -0.522 0.1308 -3.99 .0001 -0.3061 -0.7388
Op-1-09 1.086 0.0672 16.17 .0000 1.1976 0.9754
Op-2-09 -0.276 0.1308 -2.11 .0362 -0.0599 -0.4925
Op-i-10 -1.106 0.0686 -16.13 .0000 -0.9924 -1.2192
Op-2-10 -0.579 0.1308 -4.43 .0000 -0.3631 -0.7958
Op-l-12 -0.401 0.0672 -5.97 .0000 -0.2901 -0.5123
Op-2-12 -0.905 0.1308 -6.92 .0000 -0.6884 -1.1211

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.3118 0.0878 5.392 .0000 0.4074 0.2161

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 0.2321 0.1713 1.36 .1771 0.5154 -0.0511
Station 05 0.0689 0.1564 0.44 .6599 0.3275 -0.1897
Station 06 0.3555 0.1471 2.42 .0167 0.5987 0.1123
Station 08 0.1859 0.1527 1.22 .2250 0.4384 -0.0666
Station 09 1.3627 0.1471 9.27 .0000 1.6059 1.1195
Station 10 -0:5264 0.1477 -3.56 .0005 -0.2821 -0.7706
Station 12 0.5036 0.1471 3.42 .0008 0.7468 0.2604

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-l 16 5.48 8.40 0.466 6.47 4.49 -3.90 7.25 -2.95 -4.85
04 Op-2 6 4.22 7.10 1.052 6.92 1.51, -3.74 7.70 -0.84 -6.64
05 Op-i 16 18.54 22.10 1.639 22.03 15.04 -16.96 20.30 -13.62 -20.30
05 Op-2 7 8.91 13.20 1.742 13.18 4.65 -8.39 12.75 -4.14 -12.64
06 Op-l 26 4.25 5.70 0.259 4.78 3.71 -2.47 5.85 -1.98 -2.97
06 Op-2 7 3.53 6.20 0.818 5.53 1.53 -3.01 6.15 -1.09 -4.93
08 Op-i 19 3.72 7.40 0.513 4.79 2.64 -2.08 6.40 -1.18 -2.98
08 Op-2 7 1.83 1.00 0.136 2.16 1.50 -1.31 1.45 -0.88 -1.73
09 Op-i 26 0.06 0.40 0.022 0.10 0.01 1.72 3.40 2.08 1.35
09 Op-2 7 1.54 3.00 0.430 2.59 0.49 -1.02 3.60 0.12 -2.16
10 Op-l 25 29.72 57.60 3.658 37.27 22.17 -28.01 55.10 -20.60 -35.42
10 Op-2 7 2.30 3.40 0.425 3.34 1.26 -1.78 3.60 -0.65 -2.90
12 Op-l 26 5.67 17.20 0.946 7.61 3.72 -3.89 18.00 -1.95 -5.83
12 Op-2 7 4.61 2.80 0.3S9 5.49 3.74 -4.09 3.40 -3.07 -5.11

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-l 26 1.77 3.20 0.168 2.12 1.43
Op-2 7 0.52 0.65 0.115 0.80 0.24



Analysis of Variance for HET for 0394 - Balanus spp.

Stations - 4, 5, 6, 8, 9, 10, 12 level +1 ft MLLW

Data transformed using log baselo(x + .1)

Satterthwaite's Adjustment for Degrees
of Freedom used in Analysis of Variance.

Results for Analysis of Variance

Sox- Source df Error df F-value Prob.

PERIOD 1 174.000 4.14 0.0435
SEASON 1 174.000 0.00 0.9994
STATION 6 174.000 3.35 0.0037
PERIOD*SEASON 1 174.000 1.93 0.1669
STATION-PERIOD 6 174.000 1.57 0.1589
STATION-SEASON 6 174.000 0.55 0.7721
PERIOD*STATI0N*SEASON 6 174.000 0.54 0.7774

Results for Power Analysis
Power at alpha . .1

Mon- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 4.14 3.09 0.6489 0.5424 0.2632
STATION*PERIOD 9.41 3.30 0.7144 0.3290 0.2060

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.6524 0.2808 -2.323 .0213
Period in PC -0.1250 0.2594 -0.482 .6305
Period in FC-S -0.1626 0.3358 -0.484 .6288
Period in FC-U -0.0874 0.3955 -0.221 .8254
Period in DC-S -1.1455 0.3748 -3.056 .0026
Period in OC-W -0.1594 0.4182 -0,381 .7035

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0.149 0.0267 -5.58 .0000 -0.1048 -0.1931
Period Op-2 -0.038 0.0476 -0.80 .4277 0.0409 -0.1167
Op-1-04 0.000 0.0809 0.00 1.000 0.1338 -0.1338
Op-2-04 0.000 0.1401 0.00 1.000 0.2317 -0.2317
Op-l-0 -0.125 0.0809 -1.55 .1241 0.0088 -0.2588
0p-2-05 0.000 0.1236 0.00 1.000 0.2043 -0.2043
Op-l-0

6  
0.000 0.0635 0.00 1.000 0.1049 -0.1049

Op-2-06 0.000 0.1236 0.00 1.000 0.2043 -0.2043
Op-i-08 -0.062 0.0743 -0.83 .4063 0.0610 -0.1848
Op-2-08 0.000 0.1236 0.00 1.000 0.2043 -0.2043
Op-i-09 -0.255 0.0635 -4.02 .0601 -0.1501 -0.3600
Op-2-09 -0.186 0.1236 -1.50 .1348 0.0187 -0.3900
Op-l-10 -0.578 0.0648 -8.52 .0000 -0.4704 -0.6846
Op-2-10 -0.080 0.1236 -0.64 .5207 0.1248 -0.2839
OP-1-12 -0.023 0.0635 -0.36 .7156 0.0818 -0.1281
Op-2-12 -0.000 0.1236 -0.00 1.000 0.2043 -0.2043

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.1111 0.0546 -2.034 .0435 -0.0208 -0.2014

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 0.0000 0.1618 0.00 1.000 0.2675 -0.2675
Station 05 -0.1250 0.1477 -0.85 .3885 0.1182 -0.3692
Station 06 -0.0000 0.1389 -0.00 1.000 0.2297 -0.2297
Station 08 -0.0619 0.1442 -0.43 .6683 0.1766 -0.3004
Station 09 -0.0694 0.1389 -0.50 .6181 0.1603 -0.2991
Station 10 -0.4980 0.1395 -3.57 .0005 -0.2673 -0.7287
Station 12 -0.0232 0.1389 -0.17 .8678 0.2066 -0.2529

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-i 16 0.00 0.00 0.000 0.00 0.00
04 Op-2 6 0.00 0,00 0.000 0.00 0.00
05 Op-i 16 0.09 0.90 0.060 0.21 -0.04 -0.09 0.90 0.04 -0.21
05 Op-2 7 0.00 0100 0.000 0.00 0.00
06 OP-

1  
26 0.00 0.00 0.000 0.00 0.00

06 Op-
2  

7 0.00 0.00 0.000 0.00 0.00
08 Op-1 19 0.06 1.20 0.063 0.20 -0.07 -0.06 1.20 0.07 -0.20
08 Op-2 7 0.00 0.00 0.000 0.00 0.00
09 Op-1 26 0.22 1.40 0.078 0.38 0.05 -0.22 1.40 -0.05 -0.38
09 Op-2 7 0.17 1.20 0.171 0.59 -0.25 -0.17 1.20 0.25 -0.59
10 Op-1 25 1.52 16.60 0.747 3.06 -0.03 -1.52 16.60 0.03 -3.06
10 Op-2 7 0.03 0.20 . 0.029 0.10 -0.04 -0.03 0.20 0.04 -0.10
12 Op-1 26 0.01 0.10 0.005 0.02 -0.00 -0.01 0.10 0.00 -0.02
12 Op-2 7 0.00 0.00 0.000 0.00 0.00

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 26 0.00 0.00 0.000
Op-2 7 0.00 0.00 0.000



Analysis of Variance for HBT for 0395 - Chthamalus fissus

Stations = 4, 5, 6, 8, 9, 10, 12 level +1 ft MLLW

Data transformed using log baselO(x , 1)

Results for Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIOD-SEASON
STATION-PERIOD
STATION-SEASON
PERIOD-STATION-SEASON

Source df Error df F-value

1 174.000 5.70
1 174.000 3.03
6 174.000 8.81
1 174.000 0.44
6 174.000 1.29
6 174.000 0.84
6 174.000 0.48

Prob.

0.0180
0.0834
0.0000
0.5089
0.2630
0.5425
0.8238

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 5.70 4.64 0.7686 0.6918 0.8194

STATION*PERIOD 7;76 1.67 0.6280 0.2098 0.4248

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.6841 0.2099 -3.259 .0013
Period in PC 0.0016 0.1939 0.008 .9934
Period in FC-S -0.0145 0.2510 -0.058 .9539
Period in FC-W 0.0178 0.2956 0.060 .9522
Period in DC-S -0.8571 0.2802 -3.059 .0026
Period in DC-W -0.5111 0.3126 -1.635 .1039

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 -0.207 0.0199 -10.39 .0000 -0.1743 -0.2403
Period Op-2 -0.110 0.0356 -3.08 .0024 -0.0509 -0.1687
Op-1-04 -0.001 0.0605 -0.01 .9891 0.0992 -0.1008
Op-

2
-04 0.000 0.1047 0.00 1.000 0.1732 -0.1732

Op-i-0S -0.006 0.0605 -0.10 .9172 0.0937 -0.1063
Op-2-05 0.000 0.0924 0.00 1.000 0.1527 -0.1527
Op-1-06 0.009 0.0474 0.18 .8541 0.0872 -0.0697
Op-2-06 0.000 0.0924 0.00 1.000 0.1527 -0.1527
Op-l-08 -0.429 0.0556 -7.72 .0000 -0.3371 -0.5209
Op-2-08 -0.205 0.0924 -2.22 .0280 -0.0519 -0.3574
Op-l-09 -0.300 0.0474 -6.33 .0000 -0.2219 -0.3787
Op-

2
-09 0.000 0.0924 0.00 1.000 0.1527 -0.1527

Op-1-10 -0.355 0.0484 -7.34 .0000 -0.2754 -0.4355
Op-2-10 -0.303 0.0924 -3.28 .0012 -0.1506 -0.4561
Op-l-12 -0.368 0.0474 -7.75 .0000 -0.2894 -0.4463
Op-2-12 -0.260 0.0924 -2.82 .0054 -0.1076 -0.4131

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.0975 0.0408 -2.388 .0180 -0.0300 -0.1650

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.0008 0.1209 -0.01 .9945 0.1992 -0.2008
Station 05 -0.0063 0.1104 -0.06 .9546 0.1763 -0.1889
Station 06 0.0087 0.1038 0.08 .9331 0.1804 -0.1630
Station 08 -0.2243 0.1078 -2.08 .0389 -0.0460 -0.4026
Station 09 -0.3003 0.1038 -2.89 .0043 -0.1286 -0.4720
Station 10 -0.0521 0.1043 -0.50 .6183 0.1204 -0.2245
Station 12 -0.1075 0.1038 -1.03 .3022 0.0643 -0.2792

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cii. 95% C.I.

04 Op-i 16 0.02 0.35 0.022 0.07 -0.02 -0.00 0.42 0.04 -0.00
04 Op-2 6 0.00 0.00 0.000 0.00 0.00
05 Op-i 16 0.03 0.35 0.022 0.08 -0.01 -0.02 0.38 0.03 -0.06
05 Op-2 7 0.00 0.00 0.000 0.00 0.00
06 Op-i 26 0.01 0.21 0.008 0.03 -0.01 0.02 0.35 0.00 -0.00
06 Op-2 7 0.00 0.00 0.000 0.00 0.00
08 Op-I 19 2.70 9.51 0.686 4.14 1.26 t 2 .68 9.48 -1.25 -4.11
08 Op-2 7 0.76 1.88 0.362 1.65 -0.12 -0.76 1.88 0.12 -1.65
09 Op-i 26 1.79 7.71 0.482 2.78 0.80 -1.76 7.74 -0.76 -2.75
09 Op-2 7 0.00 0.00 0.000 0.00 0.00
10 Op-1 25 2.78 11.25 0.769 4.37 1.20 -2.76 11.28 -1.18 -4.33
10 Op-2 7 1.14 2.71 0.417 2.16 0.12 -1.14 2.71 -0.12 -2.16
12 Op-i 26 1.68 4.65 0.258 2.21 1.15 -1.65 4.51 -1.12 -2.17
12 Op-2 7 0.86 1.81 0.217 1.39 0.33 -0.86 1.81 -0.33 -1.39

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-I 26 0.03 0.28 0.012 0.06 0.01
Op-2 7 0.00 0.00 0.000



Analysis of Variance for MET for 0388 - Diopatra ornata

Stations = 4. 5. 6, 8, 9; 10, 12 level ÷1 ft MLLW

Data transformed using log baselO(x - .1)

Results for Analysis of Variance

Source Source df Error df P-value

PERIOD
SEASON
STATION
PERIOD*SEASON
STATION-PERIOD
STATION-SEASON
PERIOD* STATION*SEASON

Results for Power Analysis
Power at alpha = .1

.1
1.
6
1
6

6

174.000 11.84
174.000 0.49
174.000 3.82
174.000 2.71
174.000 1.11
174.000 0.91
174.000 1.63

Prob.

0.0007
0.4851
0.0013
0.1014
0.3581
0.4900
0.1414

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 11.84 10.71 0.9627 0.9468 0.1287
STATION*PSRIOD 6.66 0.59 0.5625 0.1364 0.1235

Estimates for-contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.3915 0.1070 3.658 .0003
Period in PC 0.1099 0.0989 1.111 .2679
Period in PC-S 0.0502 0.1280 0.393 .6951
Period in PC-W 0.1695 0.1507 1.125 .2622
Period in DC-S 0.2112 0.1429 1.478 .1411
Period in DC-W 0.5718 0.1594 3.587 .0004

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.026 0.0102 2.53 .0124 0.0425 0.0089
Period Op-2 -0.046 0.0182 -2.53 .0123 -0.0159 -0.0760
Op-1-04 0.030 0.0308 0.97 .3348 0.0808 -0.0212
Op-2-04 0.000 0.0534 0.00 1.000 0.0883 -0.0883
Op-i-05 0.030 0.0308 0.97 .3348 0.0808 -0.0212
Op-2-05 0.000 0.0471 0,00 1.000 0.0779 -0.0779
Op-1-06 0.050 0.0242 2.08 .0392 0.0902 0.0103
Op-2-06 -0.000 0.0471 -0.00 1.000 0.0779 -0.0779
Op-1-08 -0.010 0.0283 -0.34 .7354 0.0373 -0.0564
Op-2-08 -0.130 0.0471 -2.75 .0065 -0.0518 -0.2076
Op-1-09 0.050 0.0242 2.08 .0392 0.0902 0.0103
Op-2-09 -0.000 0.0471 -0.00 1.000 0.0779 -0.0779
Op-1-10 0.041 0.0247 1.65 .10S 0.0816 -0.0001
Op-2-10 0.000 0.0471 0.00 1.000 0.0779 -0.0779
Op-1-12 -0.011 0.0242 -0.47 .6389 0.0286 -0.0514
Op-2-12 -0.192 0.0471 -4.07 .0001 -0.1139 -0.2696

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0716 0.0208 3.441 .0007 0.1060 0.0372

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 0.0298 0.0617 0.48 .6293 0.1318 -0.0722
Station 05 0.0298 0.0563 0.53 .5970 0.1229 -0.0633
Station 06 0.0502 0.0529 0.95 .3439 0.1378 -0.0373
Station 08 0.1201 0.0550 2.19 .0302 0.2110 0.0292
Station 09 0.0502 0.0529 0.95 .3439 0.1378 -0.0373
Station 10 0.0408 0.0532 0.77 .4444 0.1287 -0.0472
Station 12 0.1804 0.0529 3.41 .0008 0.2679 0.0928

Station-period means and deltas from original data where control n=2

station Standard Upper Lower Mean Delta Upper bower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95W C.I.

04 Op-i 16 0.00 0.00 0.000 0.01 0.10 0.02 -0.01
04 Op-2 6 0.00 0.00 0.00o 0.00 0.00
05 Op-i 16 0.00 0.00 0.000 0.01 0.10 0.02 -0.01
05 Op-2 7 0.00 0.00 0.000 0.00 0.00
06 Op-l 26 0.00 0.00 0.000 0.02 0.10 0.03 0.00
06 Op-2 7 0.00 0.00 0.000 0.00 0.00
08 Op-1 19 0.01 0.10 0.007 0.03 -0.00 -0.00 0.20 0.02 -0.02
08 Op-2 7 0.04 0.20 0.030 0.12 -0.03 -0.04 0.20 0.03 -0.12
09 Op-i 26 0.00 0.00 0.000 0.02 0.10 0.03 0.00
09 Op-2 7 0.00 0.00 0.000 0.00 0.00
10 Op-i 25 0.00 0.10 0.004 0.01 -o.0o 0.01 0.20 0.02 -0.00
10 Op-2 7 0.00 0.00 0.000 0.00 0.00
12 op-l 26 0.03 0.40 0.016 0.06 -0.01 -0.01 0.50 0.03 -0.05
12 Op-2 7 0.09 0.40 0.055 0.22 -0.05 -0.09 0.40 0.05 -0.22

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 9S% C.I. 95% C.I.

Op-i 26 0.02 0.10 0.006 0.03 0.00
Op-2 7 0.00 0.00 0.000



Analysis of Variance for HET for 0266 - Epiactis prolifera

Stations - 4. S, 6. 8, 9. 10, 12 level .1 ft MLIM

Data transformed using log baselo(x . .1)

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD 1 174.000 7.60 0.0065
SEASON 1 174.000 0.12 0.7256
STATION 6 174.000 iS.1S 0.0000
PERIOD-SEASON 1 174.000 3.17 0.0767
STATION'PERIOD 6 174.000 0.50 0.8041
STATION

t
SEASON 6 174.000 1.24 0.2887

PERIOD*STATION*SEASON 6 174.000 0.53 0.7843

Results for Power Analysis
Power at alpha . .2

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 7.60 6.51 0.8646 0.8152 0.9512
STATIONWPSRIOD 3.03 0.00 0.3087 0.4122

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.6146 0.2704 2.273 .0242
Period in PC 0.4001 0.2498 1.602 .1110
Period in PC-S -0.0313 0.3233 -0.097 .9229
Period in PC-W 0.8315 0.3806 2.184 .0303
Period in DC-S 0.3906 0.3609 1.082 .2807
Period in DC-w 0.8387 0.4027 2.083 .0387

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 0.100 0.0257 3.88 .0001 0.1423 0.0573
Period Op-

2  
-0.045 0.0459 -0.98 .3260 0.0307 -0.1211

Op-1-04 -0.401 0.0779 -5.15 .0000 -0.2725 -0.5301
op-

2
-

0 4  
-0.539 0.1349 -3.99 .0001 -0.3157 -0.7619

Op-i-OS -0.090 0.0779 -1.15 .2515 0.0392 -0.2184
Op-2-OS -0.223 0.1190 -1.87 .0626 -0.0262 -0.4197
Op-1-06 0.121 0.0611 1.98 .0492 0.2221 0.0200
Op-2-06 -0.008 0.1190 -0.07 .9452 0.1886 -0.2049
Op-l-OS 0.204 0.0716 2.80 .0050 0.3221 0.0854
Op-2-08 -0.139 0.1190 -1.17 .2456 0.0581 -0.3354
Op-i-09 0.059 0.0611 0.97 .3355 0.1601 -0.0420
0p-2-09 0.033 0.1190 0.27 .7649 0.2293 -0.1642
OP-i-10 0.391 0.0624 6.28 .0000 0.4945 0.2882
Op-

2
-

1 0  
0.305 0.1190 2.56 .0112 0.5017 0.1082

Op-1-12 0.414 0.0611 6.78 .0000 0.5153 0.3132
Op-

2
-

1 2  
0.255 0.1190 2.14 .0336 0.4515 0.0580

Paired Comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.1480 0.0526 2.757 .0085 0.2319 0.0580

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 0.1375 0.1558 0.88 .3786 0.3951 -0.1201
Station 05 0.1334 0.1422 0.94 .3496 0.3685 -0.1018
Station 06 0.1292 0,1337 0.97 .3353 0.3504 -0.0920
Station 08 0.3424 0.1388 2.47 .0146 0.S720 0.1127
Station 09 0.0265 0.1337 0.20 .8432 0.2477 -0.1947
Station 10 0.0864 0.1343 0.64 .5211 0.3085 -0.1358
Station 12 0.1594 0.1337 1.19 .2349 0.3806 -0.0617

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cii. 95% C.I.

04 Op-i 16 0.77 1.10 0.069 0.92 0.62 -0.51 0.90 -0.37 -0.66
04 Op-

2  
6 0.72 1.10 0.170 1.15 0.28 -0.58 1.35 -0.02 -1.13

05 Op-i 16 0.38 1.00 0.070 0.53 0.23 -0.13 1.20 0.06 -0.31
05 Op-2 7 0.50 1.90 0.269 1.16 -0.16 -0.37 2.20 0.36 -1.10
06 Op-i 26 0.15 0.50 0.029 0.21 0.09 0.06 0.90 0.14 -0.02
06 Op-2 7 0.13 0.40 0.057 0.27 -0.01 -0.00 0.75 0.22 -0.22
08 Op-i 19 0.11 0.20 0.019 0.15 0.06 0.13 0.60 0.20 0.05
08 Op-2 7 0.24 0.50 0.075 0.43 0.06 -0.11 0.80 0.15 -0.38
09 Op-i 26 0.17 0.50 0.026 0.23 0.12 0.04 0.70 0.11 -0.04
09 0p-2 7 0.14 0.40 0.061 0.29 -0.01 -0.01 0.60 0.17 -0.20
10 Op-1 25 0.02 0.10 0.008 0.04 0.00 0.19 0.55 0.25 0.13
10 0p-2 7 0.00 0.00 0.000 0.13 0.40 0.2S 0.01
12 Op-i 26 0.01 0.10 0.006 0.02 -0.00 0.20 0.50 0.26 0.14
12 Op-2 7 0.01 0.10 0.014 0.05 -0.02 0.11 0.40 0.24 -0.02

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.2.

op-i 26 0.21 O.SO 0.027 0.27 0.15
Op-

2
7 0.13 0.40 0.OSO 0.25 0.01



Analysis of Variance for N5T for 0300 - Fissurella volcano

Stations - 4. 5, 6, 8, 9, 10, 12 level 41 ft MLLW

Data transformed using log baselO(x + .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 22.75 0.0000
SEASON 1 174.000 0.00 0.9467
STATION 6 174.000 32.51 0.0000
PSRIODOSSASON 1 174.000 4.53 0.0347
STATION-PERIOD 6 174.000 0.82 0.5531
STATION-SEASON 6 174.000 0.60 0.7319
PERIOD'STATION*SEASON 6 174.000 0.47 0.8293

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50S

Source Parameter Parameter Power Power Change

PERIOD 22.75 21.49 0.9991 0.9985 0.9998
STATION*PERIOD 4.94 0.00 0.4475 0.2570

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 1.6892 0.3360 5.028 .0000
Period in PC 0.4924 0.3103 1.587 .1144
Period in PC-S 0.5940 0.4017 1.479 .1411
Period in PC-W 0.3908 0.4731 0.826 .4099
Period in DC-S 2.5613 0.4484 5.712 .0000
Period in DC-W 0.8171 0.5004 1.633 .1043

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0.397 0.0319 -12.45 .0000 -0.3446 '0.4502
Period Op-2 -0.709 0.0570 -12.44 .0000 -0.6148 -0.8034
0p-1-04 -0.269 0.0968 -2.76 .0061 -0.1087 -0.4287
Op-

2
-
0 4  

-0.528 0.1676 -3.15 .0019 -0.2504 -0.8048
Op-1-05 -0.412 0.0968 -4.26 .0000 -0.2523 -0.5724
Op-2-05 -0.513 0.1478 -3.47 .0007 -0.2663 -0.7572
Op-1-06 -0.488 0.0759 -6.42 .0000 -0.3620 -0.6131
Op-2-06 -0.621 0.1478 -4.20 .0000 -0.3762 -0.8651
Op-i-08 -0.629 0.0889 -7.07 .0000 -0.4820 -0.7761
0p-2-08 -1.125 0.1478 -7.61 .0000 -0.8807 -1.3697
OP-1-09 -1.132 0.0759 -14.91 .0000 -1.0061 -1.2572
0p-2-09 -1.603 0.1478 -10.85 .0000 -1.3590 -1.8479
Op-i-10 -0.200 0.0775 -2.58 .0108 -0.0716 -0.3279
Op-2-10 -0.585 0.1478 -3.96 .0001 -0.3403- -0.8292
Op-1-12 0.347 0.0759 4.57 .0000 0.4725 0.2214
0p-2-12 0.011 0.1478 0.07 .9420 0.2552 -0.2337

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.3117 0.0653 4.770 .0000 0.4197 0.2036

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 0.2589 0.1936 1.34 .1828 0.5790 -0.0612
Station 05 0.1005 0.1767 0.57 .5704 0.3926 -0.1917
Station 06 0.1331 0.1662 0.80 .4243 0.4079 -0.1417
Station 08 0.4961 0.1725 2.88 .0045 0.7814 0.2108
Station 09 0.4718 0.1662 2.84 .0051 0.7466 0.1970
Station 10 0.3850 0.1669 2.31 .0222 0.6611 0.1090
Station 12 0.3362 0.1662 2.02 .0446 0.6110 0.0614

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cii. 95% C.I.

04 Op-i 16 1.11 2.40 0.186 1.50 0.71 -0.62 2.50 -0.23 -1.02
04 Op-2 6 1.27 3.10 0.430 2.37 0.16 -1.03 2.75 -0.08 -1.99
05 OP-1 16 1.43 2.30 0.145 1.73 1.12 -0.94 2.00 -0.63 -1.25
05 Op-2 7 1.69 5.00 0.668 3.32 0.05 -1.34 4.05 -0.02 -2.67
06 Op-i 26 1.50 5.90 0.214 1.94 1.06 -1.13 5.70 -0.70 -1.55
06 Op-2 7 1.71 3.20 0.457 2.83 0.59 -1.37 2.85 -0.45 -2.29
08 Op-i 19 4.73 33.70 1.774 8.46 1.01 -4.27 33.15 -0.59 -7.95
08 0p-2 7 6.89 25.60 3.440 15.30 -1.53 -6.54 26.05 1.82 -14.90
09 Op-i 26 12.56 51.10 3.095 18.93 6.18 -12.18 50.40 -5,87 -18.49
09 Op-2 7 16.87 35.80 4.771 28.55 5.20 -16.53 35.35 -4.94 -28.12
10 Op-i 25 1.10 6.00 0.267 1.65 0.59 -0.72 5.85 -0.21 -1.24
10 Op-2 7 2.27 6.90 1.028 4.79 -0.24 -1.93 6.50 0.47 -4.33
12 OP-1 26 0.22 1.90 0.085 0.39 0.04 0.16 2.30 0.35 -0.02
12 Op-2 7 0.31 0.90 0.122 0.61 0.01 0.03 1.35 0.43 -0.37

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 26 0.38 0.85 0.043 0.47 0.29
Op-2 7 0.34 1.00 0.134 0.67 0.01



Analysis of Variance for HBT for 0838 - Haliotis spp.

Stations = 4, 5, 6, 8, 9, 10. 12 level .1 ft MLLW

Data transformed using log baselO(x * .1)

Results for Analysis of Variance

Source Source df Error df P-value

PERIOD
SEASON
STATION
PBRIOD-SRASON
STATION PERIOD
STATION-SEASON
PERIOD* STATIONgSEASON

Results for Power Analysis
Power at alpha = .1

1 174.000 22.66
1 174.000 0.59
6 174.000 13.90
1 174.000 1.64
6 174.000 4.54
6 174.000 0.75
6 174.000 0.25

Prob.

0.0000
0.4454
0.0000
0.2015
0.0003
0.6109
0.9575

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 22.66 21.40 0.9990 0.9985 0.9661
STATION-PERIOD 27.22 20.91 0.9936 0.9712 0.6167

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.0974 0.2654 -0.367 .7141
Period in PC -1.6229 0.2452 -6.619 .0000
Period in FC-S -1.9061 0.3174 -6.005 .0000
Period in FC-W -1.3398 0.3738 -3.584 .0004
Period in DC-S -0.2776 0.3543 -0.784 .4344
Period in DC-W 0.0829 0.3953 0.210 .8342

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 -0.402 0.0252 -15.95 .0000 -0.3606 -0.4441
Period Op-2 -0.157 0.0450 -3.48 .0006 -0.0821 -0.2311
Op-i-04 -0.829 0.0765 -10.84 .0000 -0.7026 -0.9555
Op-2-04 -0.329 0.1325 -2.49 .0138 -0.1104 -0.5485
Op-l-OS -0.561 0.0765 -7.33 .0000 -0.4342 -0.6871
Op-2-05 -0.108 0.1168 -0.92 .3579 0.0855 -0.3008
Op-l-06 -0.885 0.0600 -14.75 .0000 -0.7856 -0.9840
Op-2-06 -0.214 0.1168 -1.04 '0681 -0.0213 -0.4076
Op-1-08 -0.198 0.0703 -2.82 .0054 -0.0619 -0.3143
Op-2-00 -0.153 0.1168 -1.31 .1915 0.0400 -0.3463
Op-l-09 -0.440 0.0600 -7.33 .0000 -0.3404 -D.S308
Op-2-09 -0.335 0.1168 -2.87 .0046 -0.1422 -0.5286
Op-l-10 0.046 0.0612 0.74 .4577 0.1468 -0.0S57
0p-2-10 0.022 0.1168 0.19 .8508 0.2152 -0.1712
Op-1-12 0.050 0.0600 0.94 .4034 0.1494 -0.0490
Op-2-12 0.022 0.1168 0.19 .8508 0.2152 -0.1712

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.2458 0.0516 -4.761 .0000 -0.1604 -0.3311

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.4996 0.1529 -3.27 .0013 -0.2467 -0.7525
Station 05 -0.4529 0.1396 -3.24 .0014 -0.2221 -0.6838
Station 06 -0.6704 0.1313 -5.11 .0000 -0.4532 -0.8875
Station 08 -0.0450 0.1363 -0.33 .7419 0.1805 -0.2704
Station 09 -0.1042 0.1313 -0.79 .4285 0.1129 -0.3214
Station 10 0.0236 0.1319 0.18 .8584 0.2416 -0.1945
Station 12 0.0282 0.1313 0.22 .6300 0.2454 -0.1889

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-i 16 1.06 2.60 0.222 1.53 0.58 -1.04 2.65 -0.57 -1.52
04 Op-2 6 0.20 0.O0 0.100 0.46 -0.06 -0.19 0.55 0.07 -0.46
05 Op-1i 16 0.38 0.90 0.071 0.53 0.23 -0.37 1.00 -0.21 -0.53
OS Op-

2  
7 0.04 0.20 0.030 0.12 -0.03 -0.04 0.25 0.04 -0.11

06 Op-i 26 0.84 1.60 0.076 1.00 0.68 -0.82 1.60 -0.66 -0.98
06 Op-2 7 0.10 0.20 0.038 0.19 0.01 -0.09 0.20 0.00 -0.19
08 Op-I 19 0.15 0.90 0.059 0.27 0.02 -0.13 0.95 -0.01 -0.26
08 Op-2 7 0.09 0.40 0.055 0.22 -0.06 -0.08 0.40 0.06 -0.21
09 Op-i 26 0.44 2.40 0.119 0.69 0.20 -0.43 2.35 -0.19 -0.67
09 Op-2 7 0.21 0.60 0.094 0.44 -0.01 -0.21 0.65 0.03 -0.44
10 Op-i 25 0.00 0.00 0.000 0.01 0.10 0.03 0.00
10 Op-2 7 0.00 0.00 0.000 0.01 0.05 0.02 -0.01
12 Op-1 26 0.00 0.00 0.000 0.02 0.10 0.03 0.00
12 Op-2 7 0.00 0.00 0.000 0.01 0.05 0.02 -0.01

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 26 0.02 0.10 0.006 0.03 0.00
Op-2 7 0.01 0.05 0.007 0.02 -0.01



Analysis of Variance for HBT for 0423 - Leptasterias app.

Stations = '4, 5, 6, 8, 9. 10, 12 level .1 ft MLLN

Data transformed using log baselO(x t .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 0.51 0.4741
SEASON 1 174.000 0.27 0.6045
STATION 6 174.000 35.59 0.0000
PERIOD*SEASON 1 174.000 0.46 0.4964
STATION-PERIOD 6 174.000 0.48 0.8234
STATION-SEASON 6 174.000 1.75 0.1120
PERIOD- STATION'SEASON 6 174.000 0.50 0.8106

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.51 0.00 0.1853 0.9376
STATION-PERIOD 2.87 0.00 0.2973 0.7739

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.1130 0.2340 0.483 .6297
Period in PC -0.3415 0.2161 -1.580 .1159
Period in FC-S -0.5703 0.2798 -2.038 .0431
Period in FC-W -0.1128 0.3295 -0.342 .7326
Period in DC-S 0.1247 0.3123 0.399 .6903
Period in DC-W 0.1014 0.3485 0.291 .7715

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-l 0.250 0.0222 11.23 .0000 0.2865 0.2130
Period Op-2 0.282 0.0397 7.11 .0000 0.3480 0.2167
Op-1-04 -0.112 0.0674 -1.66 .0979 -0.0007 -0.2237
Op-2-04 -0.004 0.1168 -0.03 .9740 0.1893 -0.1969
Op-1-05 -0.254 0.0674 -3.77 .0002 -0.1425 -0.3654
Op-2-05 -0.171 0.1030 -1.66 .0986 -0.0007 -0.3412
Op-l-06 -0.150 0.0529 -2.83 .0051 -0.0625 -0.2373
Op-2-06 0.000 0.1030 0.00 .9977 0.1706 -0.1700
Op-

1
-

0 8  
0.561 0.0619 9.06 .0000 0.6635 0.4586

Op-2-08 0.536 0.1030 5.22 .0000 0.7080 0.367S
Op-i-09 0.518 0.0529 9.80 .0000 0.6054 0.4305
Op-2-09 0.538 0.1030 5.22 .0000 0.7080 0.3675
Op-1-10 0.592 0.0540 10.97 .0000 0.6811 0.5026
Op-2-10 0.538 0.1030 5.22 .0000 0.7080 0.3675
Op-1-12 0.593 0.0529 11.22 .0000 0.6806 0.5057
Op-2-12 0.538 0.1030 5.22 .0000 0.7080 0.3675

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.0326 0.0455 -0.717 .4741 0.0426 -0.1079

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.1084 0.1348 -0.80 .4226 0.1146 -0.3313
Station 05 -0.0830 0.1231 -0.67 .5012 0.1206 -0.2865
Station 06 -0.1502 0.1158 -1.30 .1961 0.0412 -0.3416
Station 08 0.0233 0.1202 0.19 .8464 0.2220 -0.1754
Station 09 -0.0198 0.1158 -0.17 .8644 0.1716 -0.2112
Station 10 0.0541 0.1163 0.47 .6420 0.2464 -0.1381
Station 12 0.0554 0.1158 0.48 .6330 0.2468 -0.1360

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-i 16 0.53 1.60 0.108 0.76 0.30 -0.19 1.40 0.05 -0.43
04 Op-2 6 0.32 0.70 0.114 0.61 0.02 -0.03 0.80 0.26 -0.33
05 Op-i 16 0.72 1.90 0.131 1.00 0.45 -0.38 2.00 -0.10 -0.67
05 Op-2 7 0.66 1.80 0.227 1.21 0.10 -0.39 1.50 0.08 -0.85
06 Op-i 26 0.58 1.60 0.078 0.74 0.42 -0.23 1.65 -0.07 -0.39
06 Op-2 7 0.31 0.50 0.077 0.50 0.13 -0.04 0.65 0.18 -0.27
08 Op-1 19 0.01 0.20 0.011 0.03 -0.01 0.32 0.70 0.42 0.22
08 Op-2 7 0.00 0.00 0.000 0.27 0.35 0.40 0.14
09 Op-i 26 0.06 0.80 0.035 0.13 -0.01 0.30 1.30 0.41 0.18
09 Op-2 7 0.00 0.00 0.000 0.27 0.35 0.40 0.14
10 Op-1 25 0.00 0.10 0.004 0.01 -0.00 0.35 0.70 0.44 0.27
10 Op-2 7 0.00 0.00 0.000 0.27 0.35 0.40 0.14
12 Op-i 26 0.00 0.10 0.004 0.01 -0.00 0.35 0.75 0.44 0.26
12 Op-2 7 0.00 0.00 0.000 0.27 0.35 0.40 0.14

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 26 0.35 0.75 0.043 0.44 0.27
Op-2 7 0.27 0.35 0.053 0.40 0.14



Analysis of Variance for HOT for 0292 - Lottia digitalis

Stations . 4, 5, 6, 8, 9, 10, 12 level .1 ft MLLW

Data transformed using log baselO(x * 13

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD 1 174.000 1.32 0.2530
SEASON 1 174.000 0.75 0.3877
STATION 6 174.000 13.15 0.0000
PERIOD•SEASON 1 174.000 1.57 0.2121
STATION-PERIOD 6 174.000 1.07 0.3806
STATION*-SEASON 6 174.000 0,09 0.9971
P5RIOD*STATION+SEASON 6 174.000 0.21 0.9741

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50t

Source Parameter Parameter Power Power Change

PERIOD 1.32 0.30 0.3103 0.1501 0.2107

STATION*PERIOD 6.44 0.36 0.5482 0.1222 0.2512

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.2459 0.1283 1.916 .0570
Period in PC -0.0455 0.1185 -0.384 .7014
Period in PC-S -0.0151 0.1535 -0.098 .9218
Period in PC-W -0.0760 0.1807 -0.420 .6748
Period in DC-S 0.4343 0.1713 2.535 .0121
Period in DC-W 0.0575 0.1911 0.301 .7639

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 955 Lower 95%

Period Op-l -0,040 0.0122 -3.28 .0013 -0.0198 -0.0602
Period Op-2 -0.069 0.0218 -3.15 .0019 -0.0326 -0.1046
Op-1-04 -0.010 0.0370 -0.26 .7937 0.0515 -0.0708
Op-2-04 0.000 0.0640 0.00 1.000 0.1059 -0.1059
Op-i-05 0.001 0.0370 0.04 .9715 0.0625 -0.0598
Op-2-05 0.019 0.0565 0.34 .7371 0.1124 -0.0744
OP-1-06 0.001 0.0290 0.03 .9776 0.0488 -0.0471
Op-2-06 0.019 0.0565 0.34 .7371 0.1124 -0.0744
Op-1-08 -0.243 0.0340 -7.16 .0000 -0.1870 -0.2993
Op-2-08 -0.397 0.0565 -7.04 .0000 -0.3040 -0.4908
Op-1-09 -0.018 0.0290 -0.60 .5468 0.0305 -0.0655
Op-

2
-09 -0.092 0.0565 -1.63 .1001 0.0014 -0.1854

Op-1-10 0.001 0.0296 0.03 .9781 0.0498 -0.0481
Op-

2
-10 -0.048 0.0565 -0.85 .3066 0.0454 -0.1414

Op-1-12 -0.013 0.0290 -0.44 .6631 0.0353 -0.0606
Op-2-12 0.019 0.0565 0.34 .7371 0.1124 -0.0744

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 955 Lower 955

Period 0.0286 0.0250 1.147 .2530 0.0699 -0.0126

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.0097 0.0739 -0.13 .8960 0.1126 -0.1320
Station 05 -0.0177 0.0675 -0.26 .7938 0.0940 -0.1293
Station 06 -0.0182 0.0635 -0.29 .7750 0.0868 -0.1232
Station 08 0.1542 0.0659 2.34 .0204 0.2632 0.04S3
Station 09 0.0745 0.0635 1.17 .2422 0.179S -0.q305
Station i0 0.0488 0.0638 0.77 .4451 0.1542 -0.0566
Station 12 -0.0316 0.0635 -0.50 .6188 0.0733 -0.1366

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Kean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95t C.I.

04 Op-i 16 0.03 0.50 0.031 0.10 -0.04 .- 0.03 0.55 0.04 -0.10
04 Op-2 6 0.00 0.00 0.000 0.00 0.00
05 Op-1 16 0.00 0.00 0.000 0.00 0.05 0.01 -0.00
05 Op-2 7 0.00 0.00 0.000 0.04 0.30 0.15 -0.06
06 Op-1 26 0.00 0.00 0.000 0.00 0.05 0.01 -0.00
06 Op-2 7 0.00 0.00 0.000 0.04 0.30 0.15 -0.06
08 Op-i 19 1.46 7.10 0.544 2.60 0.31 -1.46 7.10 -0.31 -2.60
08 Op-

2  
7 3.29 10.00 1.588 7.17 -0.60 -3.24 9.70 0.57 -7.06

09 Op-1 26 0.05 0.60 0.027 0.11 -0.01 -0.05 0.65 0.01 -0.10
09 Op-2 7 0.87 3.50 0.493 1.78 -0.64 -0.53 3.50 0.69 -1.74
10 OP-1 25 0.00 0.00 0.000 0.00 0.05 0.01 -0.00
10 Op-2 7 0.21 1.00 0.149 0.58 -0.15 -0.17 1.00 0.17 -0.52
12 Op-i 26 0.04 0.60 0.027 0.09 -0.02 -0.04 0.65 0.02 -0.09
12 Op-2 7 0.00 0.00 0.000 0.04 0.30 0.15 -0.06

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I, 955 C.I.

Op-i 26 0.00 0.05 0.002 0.01 -0.00
Op-2 7 0.04 0.30 0.043 0.15 -0.06



Analysis of Variance for HBT for 0293 - Lottia limatula

Stations = 4, 5, 6, 8, 9, 10, 12 level .1 ft MLLW

Data transformed using log baselO(x - .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 0.10 0.7570
SEASON 1 174.000 0.00 0.9892
STATION 6 174.000 13.86 0.0000
PERIOD-SEASON 1 174.000 0.00 0.9712
STATION-PERIOD 6 174.000 0.66 0.6824
STATION-SEASON 6 174.000 1.25 0.2838
PERIOD*STATION*SEASON 6 174.000 1.50 0.1817

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50S

Source Parameter Parameter Power Power Change

PERIOD 0.10 0.00 0.1161 0.9989
STATION*PERIOD 3.96 0.00 0.3768 0.1472

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.0706 0.3724 0.190 .8499
Period in PC -0.2277 0.3440 -0.662 " .5089
Period in PC-S -0.2557 0.4453 -0.574 .5666
Period in FC-W -0.1998 0.5245 -0.381 .7037
Period in DC-S 0.0802 0.4971 0.161 .8720
Period in DC-W 0.0610 0.5546 0.110 .9126

Least square seans & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 9S%

Period Op-i -0.495 0.0354 -13.98 .0000 -0.4364 -0.5534
Period Op-2 -0.472 0.0632 -7.48 .0000 -0.3680 -0.5770
Op-1-04 -0,234 0.1073 -2.18 .0305 -0.0567 -0.4115
Op-2-0

4  
-0.330 0.1858 -1.78 .0772 -0.0230 -0.6376

Op-i-05 -0.421 0.1073 -3.93 .0001 -0.2437 -0.5986
Op-2-05 -0.183 0.1639 -1.12 .2645 0.0875 -0.4545
Op-i-06 -0.007 0.0842 -0.08 .9345 0.1322 -0.1461
Op-2-06 0.079 0.1639 0.48 .6288 0.3504 -0.1916
Op-1-00 -0.646 0.0986 -6.55 .0000 -0.4829 -0.8090
Op-2-08 -0.612 0.1639 -3.73 .0003 -0.3406 -0.8826
Op-1-09 -0.869 0.0842 -10.32 .0000 -0.7297 -1.0080
Op-2-09 -1.100 0.1639 -6.71 .0000 -0.8290 -1.3710
Op-i-10 -0.414 0.0859 -4.82 .0000 -0.2721 -0.5562
Op-2-10 -0.426 0.1639 -2.60 .0102 -0.1547 -0.6967
Op-1-12 -0.873 0.0842 -10.38 .0000 -0.7340 -1.0124
Op-2-12 -0.735 0.1639 -4.49 .0000 -0.4645 -1.0065

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.0224 0.0724 -0.310 .7570 0.0973 -0.1422

Paired conmarisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 0.0962 0.2146 0.45 .6543 0.4511 -0.2586
Station 05 -0.2377 0.1959 -1.21 .2266 0.0862 -0.5616
Station 06 -0.0863 0.1842 -0.47 .6401 0.2183 -0.3909
Station 08 -0.0343 0.1912 -0.18 .8578 0.2019 -0.3506
Station 09 0.2311 0.1842 1.25 .2113 0.5359 -0.0735
Station 10 0.0115 0.1850 0.06 .9504 0.3175 -0.2944
Station 12 -0.1377 0.1842 -0.75 .4557 0.1669 -0.4424

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-i 16 0.50 1.30 0.089 0.69 0.31 -0.24 1.45 -0.02 -0.46
04 Op-2 6 1.10 1.90 0.334 1.96 0.24 -0.53 1.60 0.09 -1.14
05 Op-i 16 0.91 2.40 0.191 1.31 0.50 -0.65 2.35 -0.26 -1.04
05 Op-2 7 0.90 3.20 0.431 1.95 -0.15 -0.36 4.50 0.90 -1.63
06 Op-i 26 0.30 1.20 0.063 0.43 0.17 -0.06 1.70 0.10 -0.21
06 Op-2 7 0.44 1.40 0.180 0.88 0.00 0.09 2.10 0.68 -0.49
08 Op-i 19 1.35 2.70 0.172 1.71 0.99 -1.10 2.80 -0.74 -1.46
08 Op-2 7 4.73 11.90 1.988 9.59 -0.14 -4.19 1i.40 0.41 -8.79
09 Op-i 26 2.58 0.60 0.310 3.21 1.94 -2.33 5.70 -1.68 -2.98
09 Op-2 7 9.57 22.40 3.343 17.75 1.39 -9.04 21.40 -1.15 -16.93
10 Op-i 25 0.91 2.30 0.123 1.16 0.65 -0.65 2.70 -0.39 -0.92
10 Op-2 7 1.40 3.60 0.472 2.56 0.24 -0.86 4.90 0.59 -2.32
12 Op-i 26 3.23 11_70 0.577 4.41 2.04 -2.98 11.65 -1.81 -4.15
12 Op-2 7 3.91 12.30 1.511 7.61 0.22 -3.38 12.30 0.50 -7.26

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-I 26 0.25 0.80 0.039 0.33 0.17
Op-2 7 0.54 1.70 0.229 1.10 -0.02



Analysis of Variance for fBT fpr 0294 - Lottia pelta

Stations = 4, 5, 6, 8, 9, 10, 12 level .1 ft MLLW

Data transformed using log baselo(x * .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 0.15 0.7016
SEA•ON 1 174.000 4.78 0.0301
STATION 6 174.000 13.49 0.0000
PERIOD-SEASON 1 174.000 1.63 0.2028
STATION-PERIOD 6 174.000 1.17 0.3232
STXTION.SEASON 6 174.000 0.73 0.6276
PERIOD*STATION*SEASON 6 174.000 0.31 0.9335

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.15 0.00 0.1247 0.9947

STATION*PERIOD 7.03 0.95 0.5855 0.1606 . 0.1710

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Frob.

Period in DC -0.0487 0.3609 -0.135 .6928
Period in FC 0.2373 0.3334 0.712 .4776
Period in FC-S 0.5188 0.4316 1.202 .2320
Period in FC-W -0.0443 0.5082 -0.087 .9307
Period in DC-S 0.2979 0.4817 0.618 .5371
Period in DC-W -0.3953 0.5375 -0.735 .4630

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 -0.220 0.0343 -6.42 .0000 -0.1635 -0.2769
Period Op-2 -0.247 0.0612 -4.04 .0001 -0.1459 -0.3484
Op-1-04 0.117 0.1040 1.12 .2632 0.2886 -0.0552
Op-2-04 -0.307 0.1801 -1.70 .0903 -0.0090 -0.6045
Op-1-05 0.038 0.1040 0.37 .7150 0.2100 -0.1339
Op-2-05 0.016 0.1588 0.10 .9211 0.2784 -0.2469
Op-l-06 0.070 0.0816 0.86 .3924 0.2048 -0.0649
Op-2-06 0.278 0.1588 1.75 .0814 0.5410 0.0158
Op-I-08 -0.593 0.0955 -6.21 .0000 -0.4354 -0.7513
Op-2-08 -0.972 0.1588 -3.60 .0004 -0.3098 -0.8350
Op-1-09 -0.630 0.0816 -7.72 .0000 -0.4949 -0.7646
Op-2-09 -0.752 0.1588 -4.74 .0000 -0.4897 -1.0149
Op-i-10 -0.528 0.0832 -6.34 .0000 -0.3900 -0.6653
Op-2-10 -0.346 0.1588 -2.18 .0306 -0.0836 -0.6089
Op-1-12 -0.015 0.0816 -0.19 .8508 0.1195 -0.1502
Op-2-12 -0.046 0.1588 -0.29 .7703 0.2162 -0.3091

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0269 0.0702 0.384 .7016 0.1430 -0.0891

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 0.4234 0.2079 2.04 .0432 0.7673 0.0796
Station 05 0.0223 0.1898 0.12 .9067 0.3362 -0.2916
Station 06 -0.2085 0.1785 -1.17 .2445 0.0867 -0.5037
Station 08 -0.0210 0.1853 -0.11 .9100 , 0.2855 -0.3274
Station 09 0.1226 0.1785 0.69 .4932 0.4178 -0.1726
Station 10 -0.1814 0.1793 -1.01 .3131 0.1151 -0.4779
Station 12 0.0311 0.1785 0.17 .8620 0.3263 -0.2641

Station-period mans and deltas from original data where control n=2

station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

04 Op-1 16 0.53 2.40 0.207 0.97 0.09 -0.16 2.60 0.22 -0.53
04 Op-2 6 2.53 9.40 1.450 6.26 -1.19 -1.87 8.50 1.62 -5.35
05 Op-i 16 0.37 1.10. 0.081 0.54 0.20 0.00 1.15 0.16 -0.15
05 Op-2 7 0.96 4.00. 0.535 2.27 -0.35 -0,31 4.00 0.91 -1.52
06 Op-1 26 0.43 3.80 0.147 0.73 0.12 -0.06 4.05 0.24 -0.35
06 Op-2 7 0.87 5.10 0.707 2.60 -0.86 -0.22 5.10 1.40 -1.84
08 Op-1 19 2.00 6.40 0.419 2.88 1.12 -1.64 6.35 -0.79 -2.49
08 Op-2 7 3.77 8.90 1.309 6.98 0.57 -3.12 8.55 -0.01 -6.24
09 Op-i 26 2.98 21.10 0.848 4.72 1.23 -2.61, 20.35 -0.91 -4.31
09 Op-2 7 20.09 118.10 16.539 60.56 -20.38 -19.44 117.50 20.90 -59.77
10 Op-i 25 1.93 8.20 0.396 2.75 1.11 -1.55 7.75 -0.76 -2.32
10 op-2 7 1.64 4.00 0.510 2.89 0.40 -0.99 3.60 0.12 -2.11
12 Op-i 26 0.63 3.10 0.167 0.97 0.28 -0.26 3.50 0.08 -0.60
12 Op-2 7 1.34 4.70 0.615 2.85 -0.16 -0.69 4.10 0.70 -2.09

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 26 0.37 0.95 0.056 0.48 0.25
Op-2 7 0.65 1.20 0.149 1.01 0.29



Analysis of Variance for HBT for 0295 - Macclintockia scabra

Stations - 4, 5, 6, 8, 9, 10, 12 level +1 ft MLLW

Data transformed using log baselO(x . .5)

Results for Analysis of Variance

Source Sour

PERIOD
SEASON
STATION
PERIOD*SRASON
STATION-PERIOD
STATION SEASON
PERIOD- STATION-SEASON

Results for Power Analysis
Power at alpha = .1

*ce df Error df F-value

1 174.000 20.09
1 174.000 10.53
6 174.000 30.05
1 174.000 0.87
6 174.000 1.05
6 174.000 2.75
6 174.000 0.79

Prob.

0.0000
0.0014
0.0000
0.3534
0.3965
0.0139
0.5775

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 20.09 18.96 0.9976 0.9963 0.9802
STATION-PERIOD 6.29 0.21 0.5383 0.1128 0.2584

Estimates for contrasts on combinations of interaction terms

Source Difference

Period in DC -1.9490
Period in PC -0.5576
Period in PC-S -0.5254
Period in FC-W -0.5898
Period in DC-S -1.4608
Period in DC-W -2.4371

Std. Err. T-value prob.

0.4108
0.3794
0.4912
0.5785
0.5483
0.6118

-4.745 .0000
-1.470 .1435
-1.070 .2863
-1.020 .3094
-2.664 .0084
-3.984 .0001

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95%

Period Op-i -0.729 0.0390 -18.67 .0000 -0.6643
Period Op-2 -0.371 0.0697 -5.32 .0000 -0.2555
Op-1-04 0.008 0.1183 0.07 .9444 0.2039
Op-2-04 0.054 0.2050 0.26 .7916 0.3932
Op-l-0S -0.512 0.1183 -4.33 .0000 -0.3167
Op-2-05 -0.147 0.1808 -0.81 .4186 0.1524
Op-1-06 0.113 0.0928 1.22 .2239 0.2668
Op-2-06 0.259 0.1808 1.43 .1536 0.5580
Op-i-08 -1.682 0.1087 -15.47 .0000 -1.5024
Op-2-08 -1.186 0.1808 -6.56 .0000 -0.8869
Op-l-09 -1.166 0.0928 -12.56 .0000 -1.0128
Op-2-09 -0.932 0.1808 -4.60 .0000 -0.5334
Op-l-10 -0.655 0.0947 -6.92 .0000 -0.4987
Op-2-10 -0.244 0.1808 -1.35 .1781 0.0545
Op-1-1

2  
-1.207 0.0928 -13.01 .0000 -1.0538

0p-2-12 -0.500 0.1808 -2.76 .0063 -0.2008

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 9M%

Period -0.3581 0.0799 -4.482 .0000 -0.2260

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Station 04 -0.0460 0.2367 -0.19 .8462 0.3454
Station OS -0.3658 0.2160 -1.69 .0922 -0.0086
Station 06 -0.1458 0.2032 -0.72 .4741 0.1902
Station 08 -0.4964 0.2109 -2.35 .0197 -0.1476
Station 09 -0.3340 0.2032 -1.64 .1020 0.0020
Station 10 -0.4110 0.2041 -2.01 .0456 -0.0735
Station 12 -0.7076 0.2032 -3.48 .0006 -0.3716

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 959 c.i. 95% c.i. Delta

04 Op-i 16 0.68 5.70 0.360 1.44 -0.09 -0.05
04 Op-2 6 3.43 19.00 3.116 11.44 -4.58 -2.34
05 Op-i 16 2.89 7.20 0.519 3.99 1.78 -2.27
05 Op-2 7 2.69 9.70 1.250 5.75 -0.37 -1.32
06 Op-I 26 0.93 5.20 0.301 1.95 0.31 0.21
06 Op-2 7 0.51 1.30 0.191 0.98 0.05 0.8S
08 Op-i 19 68.36 147.80 10.167 89.72 47.00 -67.41
08 Op-2 7 35.34 67.30 10.070 59.98 10.70 -33.98
09 Op-i 26 31.08 113.40 6.516 44.50 17.66 -29.94
09 Op-2 7 22.33 56.50 8.427 42.95 1.71 -20.96
10 Op-1 25 27.79 168.10 10.201 48.85 6.74 -26.77
10 Op-2 7 3.23 10.00 1.317 6.45 0.01 -1.86
12 Op-1 26 33.07 103.30 5.729 44.87 21.27 -31.93
12 Op-2 7 16.93 57.50 7.668 35.69 -1.83 -15.56

Period means and deltas from original control data where n=2

Lower 95%

-0.7934
-0.4860
-0.1874
-0.2847
-0.7080
-0.4454
-0.0402
-0.0398
-1.8620
-1.4847
-1.3198
-1.1312
-0.8121
-0.5433
-1.3608
-0.7986

Lower 95W

-0.4902

Lower 95%

-0.4373
-0.7231
-0.4818
-0.8452
-0.6700
-0.7485
-1.0436

Delta
Range

10.65
20.70

6.95
11.60
9.15
3.65

146.10
69.20

111.65
58.40

166.65
10.00

100,70
60.00

Upper Lower
95% Cli. 95% C.I.

1.03 -1.13
6.05 -10.74

-1.31 -3.22
2.36 -5.03
1.04 -0.61
2.20 - -0.50

-46.43 -88.39
-8.93 -59.03

-16.65 -43.23
0.19 -42.11

-6.11 -47.43
1.30 -5.03

-20.37 -43.49
3.54 -34.67

Period

Op-1
Op-2

Station Standard Upper Lower
N Mean Range Error 95% C.I. 95% C.I.

26 1.14 5.60 0.275 1.71 0.S8
7 1.36 2.75 0.397 2.34 0.39



Analysis of Variance for EST for 0308 - Mopalia spp.

Stations - 4, 5, 6, 8, 9, 10, 12 level ÷1 ft MLLW

Data transformed using log baselO(x + .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 15.82 0.0001
SEASON 1 174.000 0.15 0.7026
STATION 6 174.000 0.96 0.4509
PERIOD-SEASON 1 174.000 0.20 0.6517
STATION-PERIOD 6 174.000 0.95 0.4613
STATION*SEASON 6 174.000 0.55 0.7699
PERIOD- STATION-SEASON 6 174.000 0.55 0.7712

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50;

Source Parameter Parameter Power Power Change

PERIOD 15.82 14.63 0.9897 0.9848 0.5243

STATION-PERIOD 5.70 0.00 0.4995 0.1321

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -1.2410 0.3171 -3.913 .0001
Period in PC -0.4760 0.2930 -1.625 .1060
Period in FC-S -0.7922 0.3792 -2.089 .0362
Period in FC-M -0.1599 0.4466 -0.358 .7208
Period in DC-S -1.1201 0.4233 -2.646 .0089
Period in DC-W -1.3619 0.4723 -2.883 .0044

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 955 Lower 95t

Period Op-1 0.063 0.0301 2.10 .0370 0.1132 0.0135
Period Op-2 0.309 0.0538 5.74 .0000 0.3976 0.2196
Op-1-04 0.132 0.0914 1.44 .1513 0.2828 -0.0194
Op-2-04 0.159 0.1S82 1.01 .3160 0.4208 -0.1025
Op-1-05 0.154 0.0914 1.68 .0943 0.3048 0.0026
Op-2-05 0.438 0.1396 3.14 .0020 0.6688 0.2073
Op-1-06 0.086 0.0717 1.20 .2336 0.2042 -0.0329
Op-2-06 0.250 0.1396 1.79 .07S1 0.4807 0.0191
Op-1-08 -0.035 0.0840 -0.41 .6796 0.1041 -0.1736
Op-2-08 0.187 0.1396 1.34 .1811 0.4182 -0.0434
op-l-09 -0.139 0.0717 -1.94 .0545 -0.0202 -0.2573
0p-2-09 0.400 0.1396 2.87 .0046 0.6312 0.1696
09-1-1o 0.049 0.0731 0.67 .5018 0.1702 -0.0717
Op-2-10 0.363 0.1396 2.60 .0101 0.5936 0.1320
0p-1-12 0.197 0.0717 2.74 .0067 0.3152 0.0781
0p-2-12 0.363 0.1396 2.60 .0101 0.5936 0.1320

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95t Lower 955.

Period -0.2453 0.0617 -3.977 .0001 -0.1433 -0.3473

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.0275 0.1827 -0.15 .8807 0.2747 -0.3296
Station 05 -0.2843 0.1668 -1.70 .0901 -0.0085 -0.5602
Station 06 -0.1642 0.1569 -1.05 .2966 0.0952 -0.4237
Station 08 -0.2221 0.1629 -1.36 .1744 0.0472 -0.4914
Station 09 -0.5392 0.1569 -3.44 .0007 -0.2797 -0.7986
Station 10 -0.3135 0.1576 -1.99 .0482 -0.0530 -0.5741
Station 12 -0.1661 0.1569 -1.06 .2911 0.0933 -0.4256

Station-period means and deltas from original data where control n.2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 955 c.i. 95t c.i. Delta Range 95% Cli. 955 C.I.

04 Op-i 16 0.08 0.30 0.026 0.14 0.03 0.07 0.55 0.16 -0.01
04 0p-2 6 0.13 0.30 0.061 0.29 -0.02 0.08 0.55 0.29 -0.12
05 Op-i 16 0.07 0.30 0.024 0.12 0.02 0.08 0.60 0.18 -0.01
05 Op-2 7 0.00 0.00 0.000 0.21 0.55 0.39 0.04
06 0p-1 26 0.06 0.30 0.018 0.10 0.03 0.05 0.75 0.12 -0.02
06 Op-2 7 0.07 0.30 0.042 0.17 -0.03 0.14 0.60 0.32 -0.03
08 Op-1 19 0.20 1.20 0.073 0.35 0.0s -0.07 1.85 0.11 -0.24
08 OP-2 7 0.13 0.60 0.084 0.33 -0.08 0.09 0.75 0.31 -0.13
09 Op-i 26 0.34 2.40 0.117 0.58 0.10 -0.23 2.85 0.03 -0.49
09 op-2 7 0.01 0.10 0.014 0.05 -0.02 0.20 0.45 0.35 0.05
10 Op-i 25 0.10 0.50 0.029 0.15 0.04 0.02 0.70 0.09 -0.06
10 Op-2 7 0.03 0.10 0.018 0.07 -0.02 0.19 0.55 0.35 0.02
12 Op-

1  
26 0.02 0.10 0.007 0.03 0.00 0.09 0.65 0.15 0.03

12 Op-2 7 0.03 0.10 0.018 0.07 -0.02 0.19 0.55 0.35 0.02

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 9S5% C.I. 95t C.I.

op-i 26 0.11 0.55 0.028 0.17 0.05
Op-2 7 0.21 0.55 0.072 0.39 0.04



Analysis of Variance for HBT .or 0273 - Nemertea unid.

Stations = 4, 5, 6, 8, 9. 10, 12 level .1 ft MLLW

Data transformed using log baselO(x + .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 10.69 0.0013
SEASON 1 174.000 20.89 0.0000
STATION 6 174.000 15.94 0.0000
PERIOD-SEASON 1 174.000 1.46 0.2285
STATION-PERIOD 6 174.000 1.17 0.3237
STATION*SEASON 6 174.000 4.10 0.0007
PERIOD*STATION-SEASON 6 174.000 0.31 0.9306

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 10.69 9.56 0.9465 0.9245 0.6053

STATION*PERIOD 7.03 0.95 0.5852 0.1602 0.3599

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.6063 0.2672 2.269 .0245
Period in PC 0.5830 0.2469 2.362 .0193
Period in FC-S 0.2590 0.3196 0.811 .4187
Period in FC-W 0.9069 0.3764 2.410 .0170
Period in DC-S 0.4906 0.3567 1.375 .1708
Period in DC-W 0.7220 0.3980 1.814 .0714

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95 Lower 95%

Period Op-1 0.328 0.0254 12.93 .0000 0.3704 0.2864
Period Op-2 0.158 0.0453 3.49 .0006 0.2335 0.0835
0p-1-04 0.063 0.0770 0.82 .4107 0.1908 -0.0638
Op-2-04 -0.318 0.1333 -2.39 .0181 -0.0976 -0.5386
Op-1-05 0.107 0.0770 1.38 .1682 0.2338 -0.0206
Op-2-05 -0.188 0.1176 -1.60 .1115 0.0064 -0.3826
0p-1-06 -0.031 0.0604 -0.52 .6031 0.0684 -0.1313
0p-2-06 0.062 0.1176 0.53 .5999 0.2563 -0.1327
OP-1-08 0.523 0.0707 7.39 .0000 0.6396 0.4056
0p-2-08 0.414 0.1176 3.52 .0006 0.6083 0.2194
0p-1-09 0.511 0.0604 8.46 .0000 0.6107 0.4110
0p-2-09 0.350 0.1176 2.98 .0033 0.5444 0.1555
Op-1-10 0.551 0.0616 8.94 .0000 0.6S31 0.4493
Op-2-10 0.339 0.1176 2.88 .0045 0.5330 0.1441
Op-1-12 0.576 0.0604 9.53 .0000 0.6754 0.4756
Op-2-12 0.451 0.1176 3.84 .0002 0.6459 0.2570

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.1699 0.0520 3.269 .0013 0.2558 0.0840

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 0.3816 0.1540 2.48 .0142 0.6362 0.1270
Station 05 0.2946 0.1406 2.10 .0375 0.5271 0.0622
Station 06 -0.0933 0.1322 -0.71 .4815 0.1254 -0.3119
Station 08 0.1088 0.1372 0.79 .4292 0.3357 -0.1182
Station 09 0.1609 0.1322 1.22 .2252 0.3795 -0.0577
Station 10 0.2126 0.1328 1.60 .1111 0.4322 -0.0069
Station 12 0.1240 0.1322 0.94 .3494 0.3427 -0.0946

Station-period means and deltas from original-data where control n.2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 955 Cli. 95% C.I.

04 Op-1 16 0.39 2.60 0.164 0.74 0.04 -0.06 2.85 0.27 -0.38
04 Op-2 6 0.85 1.40 0.196 1.35 0.35 -0.48 1.00 -0.01 -0.94
05 Op-1 16 0.34 1.80 0.126 0.61 0.07 -0.00 2.30 0.25 -0.26
05 0P-2 7 0.80 1.80 0.296 1.52 0.08 -0.48 1.75 0.19 -1.14
06 Op-1 26 0.52 1.50 0.103 0.74 0.31 -0.13 1.85 0.06 -0.31
06 Op-2 7 0.41 1.20 0.192 0.88 -0.06 -0.09 1.25 0.27 -0.46
08 09-1 19 0.02 0.20 0.014 0.05 -0.01 0.37 1.55 0.55 0.19
08 Op-2 7 0.03 0.10 0.018 0.07 -0.02 0.29 0.55 0.50 0.09
09 OP-1 26 0.02 0.20 0.010 0.04 0.00 0.37 1.35 0.51 0.23
09 OP-2 7 0.06 0.20 0.037 0.15 -0.03 0.26 0.60 0.51 0.02
10 OP-1 25 0.00 0.10 0.004 0.01 -0.00 0.39 1.55 0.55 0.23
10 0p-2 7 0.07 0.30 0.042 0.17 -0.03 0.25 0.50 0.43 0.07
12 OP-1 26 0.00 0.00, 0.000 0.39 1.55 0.55 0.24
12 OP-2 7 0.01 0.10 0.014 0.05 -0.02 0.31 0.55 0.52 0.09

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 959 C.I.

Op-1
Op-2

26 0.39 1.55 0.074 0.55 0.24
7 0.32 0.55 0.092 0.55 0.10



Analysis of Variance for NET for 0362 - Nuttallina californica

Stations = 4, 5, 6, 8, 9, 10, 12 level +1 ft MLLW

Data transformed using log baselo(x + .1)

Results for Analysis of Variance

Source Source df Error df F-value

PERIOD 1 174.000 4.75
SEASON 1 174.000 6.20
STATION 6 174.000 73.35
PERIOD*SEASON 1 174.000 0.83
STATION-PERIOD 6 174.000 1.51
STATION'SEASON 6 174.000 1.06
PERIOD*STATION*SEASON 6 174.000 2.14

Results for Power Analysis
Power at alpha = .1

Prob.

0.0306
0.0137
0.0000
0.3624
0.1771
0.3916
0.0511

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 4.75 3.70 0.7007 0.6066 0.9967
STATION-PERIOD 9.07 2.96 0.6976 0.3037 0.6148

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.6290 0.2955 -2.129 .0347
Period in FC -0.2478 0.2730 -0.908 .3652
Period in FC-S -0.5406 0.3534 -1.530 .1279
Period in FC-W 0.0450 0.4161 0.108 .9140
Period in DC-S 0.0312 0.3944 0.079 .9371
Period in DC-W -1.2891 0.4401 -2.929 .0039

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 -0.749 0.0281 -26.69 .0000 -0.7029 -0.7958
Period Op-2 -0.624 0.0501 -12.45 .0000 -0.5412 -0.7070
Op-1-04 -1.337 0.0851 -15.70 .0000 -1.1960 -1.4775
Op-2-0

4  
-1.268 0.1474 -8.60 .0000 -1.0239 -1.5116

Op-i-O5 -1.792 0.0851 -21.06 .0000 -1.6517 -1.9332
Op-

2
-

0 5  
-1.666 0.1300 -12.82 .0000 -1.4514 -1.8815

Op-
1
-

0 6  
-0.683 0.0668 -10.23 .0000 -0.5729 -0.7938

Op-
2
-

0 6  
-0.631 0.1300 -4.85 .0000 -0.4156 -0.8407

Op-1-08 -0.559 0.0782 -7.14 .0000 -0.4293 -0.6880
Op-2-08 -0.575 0.1300 -4.42 .0000 -0.3595 -0.7895
Op-i-09 -0.929 0.0668 -13.92 .0000 -0.8189 -1.0398
Op-2-09 -0.407 0.1300 -3.13 .0020 -0.1921 -0.6221
Op-i-10 -0.004 0.0682 -0.05 .9579 0.1091 -0.1163
0p-

2
-

1 0  
0.089 0.1300 0.68 .4947 0.3040 -0.1260

Op-l-12 0.059 0.0668 0.88 .3783 0.1694 -0.0514
Op-2-12 0.089 0.1300 0.68 .4947 0.3040 -0.1260

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.12S3 0.0578 -2.180 .0306 -0.0302 -0.2203

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95%. Lower 95%

Station 04 " -0.0690 0.1703 -0.41 .6857 0.2125 -0.3506
Station 05 -0.1260 0.1554 -0.81 .4185 0.1310 -0.3831
Station 06 -0.0527 0.1462 -0.36 .7188 0.1890 -0.2945
Station 08 0.0159 0.1517 0.10 .9169 0.2668 -0.2351
Station 09 -0.5222 0.1462 -3.57 .0005 -0.2805 -0.7640
Station 10 -0.0926 0.1468 -0.63 .5291 0.1502 -0.3354
Station 12 -0.0300 0.1462 -0.21 .8376 0.2117 -0.2717

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-i 16 2.71 4.00 0.331 3.42 2.01 -2.70 4.00 -1.99 -3.40
04 Op-2 6 2.58 3.40 0.601 4.13 1.04 -2.55 3.45 -1.02 -4.08
05 Op-i 16 8.69 32.50 1.937 12.82 4.56 -8.67 32.50 -4.54 -12.80
05 Op-2 7 6.77 15.20 2.070 11.84 1.71 -6.74 18.28 -1.67 -11.82
06 Op-I 26 0.60 1.60 0.079 0.76 0.43 -0.S8 1.60 -0.41 -0.74
06 Op-2 7 0.57 1.70 0.234 1.14 -0.00 -0.54 1.80 0.04 -1.13
08 Op-1 19 0.48 2.10 0.119 0.73 0.24 -0.47 2.15 -0.22 -0.72
08 Op-2 7 0.51 1.00 0.140 0.86 0.17 -0.49 1.00 -0.15 -0.82
09 Op-i 26 1.84 7.10 0.356 2.58 1.11 -1.82 7.10 -1.09 -2.55
09 Op-2 7 0.36 0.90 0.136 0.69 0.02 -0.33 0.9S -0.00 -0.65
10 Op-i 25 0.03 0.30 0.016 0.07 -0.00 -0.01 0.40 0.03 -0.05
10 Op-2 7 0.00 0.00 0.000 0.03 0.10 0.06 -0.01
12 Op-i 26 0.00 0.10 0.004 0.01 -0.00 0.02 0.20 0.03 0.00
12 Op-2 7 0.00 0.00 0.000 0.03 0.10 0.06 -0.01

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 26 0.02 0.10 0.006 0.03 0.01
Op-

2
7 0.03 0.10 0.015 0.06 -0.01



Analysis of Variance for HBT for 0528 - Ocenebra app.

Stations - 4, 5. 6, 8, 9, 10, 12 level ÷1 ft MLLW

Data transformed using log baselO(x + .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.060 19.27 0.0000
SEASON 1 174.000 4.52 0.0349
STATION 6 174.000 7.18 0.0000
PERIOD-SEASON 1 174.000 0.31 0.5789
STATION-PERIOD 6 174.000 2.74 0.0143
STATION-SEASON 6 174.000 0.91 0.4910
PERIOD-STATION-SEASON 6 174.000 0.30 0.9347

Results for Power Analysis
Power at alpha I.

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 19.27 18.05 0.9966 0.9952 0.9966
STATION-PERIOD 16.45 10.26 0.9240 0.7524 0.2249

Estimates for contrasts on combinations of interactionterms

Source Difference Std. Err. T-value Prob.

Period in DC -1.7803 0.3185 -5.589 .0000
Period in PC -0.1233 0.2942 -0.419 .6757
Period in FC-S -0.2676 0.3809 -0.755 .4513
Period in FC-W 0.0409 0.4486 0.091 .9274
Period in DC-S -1.8872 0.4252 -4.360 .0000
Period in DC-W -1.7035 0.4744 -3.591 .0004

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. tpper 95% Lower 95t

Period Op-I -0,157 0.0303 -5.20 .0000 -0.1074 -0.2075
Period Op-2 0.115 0.0541 2.12 .0385 0.2039 0.0252
Op-l-04 -0.112 0.0918 -1.22 .2238 0.0397 -0.2638
Op-2-04 -0.329 01IS89 -2.07 .0398 -0.0664 -0.5920
Op-1-05 -0.075 0.0918 -0.82 .4156 0.0769 -0.2266
Op-2-05 0.133 0.1402 0.95 .3446 0.3646 -0.0990
Op-l-06 -0.137 0.0720 -1.90 .0591 -0.0177 -0.2558
Op-2-06 -0.004 0.1402 -0.03 .9771 0.2278 -0.2358
Op-l-08 -0.425 0.0843 -5.04 .0000 -0.2553 -0.5642
Op-2-08 0.088 0.1402 0.63 .5295 0.3201 -0.1435
Op-l-09 -0.354 0.0720 -4.92 .0000 -0.2354 -0.4735
Op-2-09 0.256 0.1402 1.83 .0696 0.4877 0.0241
Op-1-10 0.338 0.0735 4.60 .0000 0.4594 0.2164
Op-2-10 0.531 0.1402 3.79 .0002 0.7632 0.2996
Op-l-1

2  
-0.337 0.0720 -4.68 .0000 -0.2178 -0.4559

Op-2-12 0.127 0.1402 0.90 .3677 0.3584 -0.1052

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 951

Period -0.2719 0.0619 -4.390 .0000 -0.1695 -0.3744

Paired comparisons of least square means among stations between periods

source Difference Std. Err. T-value Prob. Upper 95% Lower 95W

Station 04 0.2172 0.1835 1.19 .2383 0.5206 -0.0863
Station 05 -0.2077 0.1675 -1.24 .2167 0.0693 -0.4848
Station 06 -0.1327 0.1576 -0.84 .4007 0.1278 -0.3933
Station 08 -0.5131 0.1636 -3.14 .0020 -0.2425 -0.7836
Station 09 -0.6103 0.1576 -3.87 .0002 -0.3497 -0.8709
Station 10 -0.1935 0.1583 -1.22 .2231 0.0682 -0.45S2
Station 12 -0.4635 0.1576 -2.94 .0037 -0.2029 -0.7240

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range EarOr 95% c.i. 95t c.i. Delta Range 95% Cli. 95% C.!.

04 Op-l 16 0.41 1.20 0.078 0.57 0.24 -0.14 1.60 0.06 -0.33
04 Op-2 6 0.52 0.60 0.091 0.75 0.28 -0.31 0.70 -0.04 -0.58
0S Op-l 16 0.41 1.10 0.083 0.98 0.23 -0.14 1.40 0.04 -0.32
05 Dp-2 7 0.31 1.70 0.233 0.89 -0.26 0.01 1.05 0.34 -0.32
06 Op-i 26 0.46 1.20 0.071 0.60 0.31 -0.20 1.60 -0.03 -0.36
06 Op-2 7 0.31 0.90 0.126 0.62 0.01 0.01 0.70 0.24 -0.21
08 Op-i 19 1.10 3.20 0.191 1.50 0.70 -0.83 3.00 -0.45 -1.22
08 Op-2 7 0.24 0.80 0,107 0.S0 -0.02 0.09 0.55 0.28 -0.11
09 Op-l 26 1.09 6.00 0.236 1.58 0.61 -0.83 6.25 -0.35 -1.31
09 Op-2 7 0.13 0.40 0.061 0.28 -0.02 0.20 1.00 0.50 -0.10
10 Op-i 25 0.08 0.40 0.027 0.14 0.03 0.18 0.80 0.25 0.10
10 Op-2 7 0.00 0.00 0.000 0.33 1.05 0.67 -0.01
12 Op-1 26 0.77 1.90 0.100 0.98 0.56 -0.51 1.80 -0.30 -0.72
12 0p-2 7 0.23 0.60 0.099 0.47 -0.01 0.10 0.80 0.35 -0.15

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 26 0.26 0.60 0.031 0.32 0.20
Op-2 7 0.33 1.05 0.138 0.67 -0".01



Analysis of Variance for HBT for 0397 - Pachygrapsus crassipes

Stations - 4. 5, 6, 8, 9, 10, 12 level .1 ft M0LLW

Data transformed using log baselO(x . .1)

Results for Analysis of Variance

Source Source df Error df P-value

PERIOD 1 174.000 6.10
SEASON 1 174.000 7.09
STATION 6 174.000 13.90
PERIOD-SEASON 1 174.000 7.67
STATION-PERIOD 6 174.000 1.06
STATION*SEASON 6 174.000 1.27
PERIOD- STATION*SEASON 6 174.000 0.39

Results for Power Analysis
Power at alpha . .1

Prob.

0.0144
0.0085
0.0000
0.0062
0.3865
0.2734
0.8824

Source

PERIOD
STATION*PERIOD

Non - Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%
Parameter Parameter Power Power Change

6.10 5.03 0.7929 0.7225 0.9986
6.38 0.31 0.5445 0.1186 0.2181

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

.Period in DC 0.8628 0.3176 2.716 .0073
Period in PC 0.2057 0.2934 0.701 .4842
Period in FC-S 0.6396 0.3799 1.684 .0940
Period in FC-W -0.2282 0.4473 -0.510 .6107
Period in DC-S 1,6265 0.4240 3.836 .0002
Period in DC-W 0.0991 0.4731 0.209 .8344

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95%

Period Op-i -0.471 0.0302 -15.61 .0000 -0.4212
Period Op-2 -0.624 0.0539 -11.57 .0000 -0.5346
Op-l-04 -0.737 0.0915 -8.05 .0000 -0.5854
Op-2-04 -0.839 0.1585 -5.30 .0000 -0.5773
Op-l-OS -0.681 0.0915 -7.44 .0000 -0.5292
Op-2-05 -0.770 0.1398 -5.51 .0000 -0.5393
Op-

1
-

0 6  
-0.498 0.0718 -6.94 .0000 -0.3793

Op-2-06 -0.511 0.1398 -3.66 .0003 -0.2799
Op-

1
-

0 8  
-0.499 0.0841 -5.94 .0000 -0.3604

Op-2-08 -0.724 0.1398 -5.18 .0000 -0.4928
Op-1-09 -0.662 0.0718 -9.22 .0000 -0.5432
Op-2-09 -1.097 0.1398 -7.84 .0000 -0.8654
Op-1-10 -0.055 0.0733 -0.75 .4569 0.0665
Op-2-10 -0.009 0.1398 -0.06 .9504 0.2224
Op-1-12 -0.167 0.0718 -2.32 .0215 -0.0478
Op-2-12 -0.416 0.1398 -2.98 .0033 -0.1850

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period 0.1526 0.0618 2.471 .0144 0.2548

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Station 04 0.1027 0.1830 0.56 .5755 0.4053
Station 05 0.0899 0.1671 0.54 .5911 0.3662
Station 06 0.0131 0.1571 0.08 .9337 0.2729
Station 08 0.2245 0.1631 1.36 .1705 0.4943
Station 09 0.4346 0.1571 2.77 .0063 0.6944
Station 10 -0.0459 0.1578 -0.29 .7714 0.2151
Station 12 0.2496 0.1571 1.59 .1141 0.5094

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta

04 Op-1 16 1.11 3.20 0.194 1.52 0.69 -1.00
04 op-2 6 1.10 1.40 0.219 1.66 0.84 -1.03
05 Op-1 16 1.02 2.30 0.174 1.39 0.65 -0.91
05 Op-2 7 1.19 1.90 0.272 1.85 0.52 -1.10
06 Op-1 26 0.63 2.60 0.112 0.87 0.40 -0.54
06 Op-2 7 0.69 1.30 0.183 1.13 0.24 -0.60
08 Op-i 19 0.60 1.60 0.096 0.80 0.40 -0.50
08 Op-2 7 0.93 1.60 0.209 1.44 0.42 -0.84
09 Op-i 26 1.01 2.80 0.161 1.34 0.68 -0.92
09 Op-2 7 2.41 3.30 0.531 3.71 1.11 -2.33
10 Op-1 25 0.17 0.90 0.047 0.27 0.07 -0.07
I0 Op-2 7 0.17 0.70 0.099 0.41 -0.07 -0.09
12 Op-l 26 0.24 1.20 0.058 0.36 0.12 -0.15
12 Op-2 7 0.83 2.60 0.410 1.83 -0.18 -0.74

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.1- 95% C.I.

Op-1 26 0.09 0.30 0.017 0.13 0.06
O-2 7 0.09 0.20 0.028 0.15 0.02

Lower 95%

-0.5210
-0.7129
-0.8880
-1.1015
-0.8318
-1.0016
-0.6167
-0.7422
-0.6385
-0.9551
-0.7806
-1.3277
-0.1758
-0.2399
-0.2853
-0.6473

Lower 95%

0.0505

Lower 95%

-0.2000
-0.1863
-0.2466
-0.0452
0.1747

-0.3069
-0.0103

Delta
Range

3.30
1.50
2.15
2.00
2.70
1.50
1.40
1.60
2.80
3.35
1.15
0.90
1.20
2.70

Upper Lower
95% Cii. 95% C.I.

-0.56 -1.44
-0.47 -1.60
-0.55 -1.28
-0.41 -1.79
-0.31 -0.78
-0.11 -1.09
-0.30 -0.70
-0.31 -1.37
-0.58 -1.25
-1.00 -3.66
0.03 -0.18
0.20 -0.37

-0.04 -0.26
0.27 -1.76

-r -



Analysis of Variance for HBT for 0398 - Pagurus spp.

Stations = 4. 5, 6, 8, 9, 10, 12 level ÷1 ft MLLW

Data transformed using log baselo0x . .5)

Results for Analysis of Variance

Source Source df Error df F-value

PERIOD 1 174.000 16.92
SEASON 1 174.000 9.21
STATION 6 174.000 18.51
PERIOD-SEASON 1 174.000 6.66
STATION*PERIOD 6 174.000 2.41
STATIONSEASON 6 174.000 0.70
PRRIOD-STATION0SEASO0 6 174.000 1.02

Results for Power Analysis
Power at alpha . .1

Prob.

0.0001
0.0028
0.0000
0.0107
0.0291
0.6518
0.4122

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 16.92 15.72 0.9929 0.9894 1.0000
STATION*PERIOD 14.46 8.30 0.8864 0.6580 0.1246

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -1.5479 0.2796 -5.536 .0000
Period in PC -0.0178 0.2583 -0.069 .9452
Period in FC-S 0.3496 0.3344 1.045 .2972
Period in FC-W -0.3851 0.3938 -0.978 .3294
Period in DC-S -0.9326 0.3732 -2.499 .0134
Period in DC-W -2.1632 0.4164 -5.194 .0000

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0.036 0.0266 -1.36 .1742 0.0077 -0.0802
Period Op-2 0.187 0.0474 3.95 .0001 0.2659 0.1090
Op-l-04 0.093 0.0806 1.15 .2511 0.2260 -0.0404
Op-2-0

4  
0.219 0.1395 1.57 .i185 0.4496 -0.0118

Op-i-05 -0.081 0.0806 -1.01 .3155 0.0521 -0.2143
0p-2-05 -0.121 0.1230 -0.98 .3267 0.0824 -0.3245
Op-l-06 -0.043 0.0632 -0.68 .4978 0.0616 -0.1474
OP-2-06 -0.111 0.1230 -0.91 .3667 0.0921 -0.3148
Op-1-08 0.015 0.0740 0.20 .5395 0.1374 -0.'1074
Op-2-08 0.294 0.1230 2.39 .0181 0.4971 0.0902
Op-1-09 0.396 0.0632 6.26 .0000 0.5001 0.2911
Op-2-09 0.816 0.1230 6.63 .0000 1.0197 0.6127
Op-l-10 -0.054 0.0645 -0.84 .4008 0.0523 -0.1610
OP-2-10 0.343 0.1230 2.79 .0059 0.5465 0.1396
Op-l-12 -0.579 0.0632 -9.16 .0000 -0.4744 -0.6834
Op-2-12 -0.127 0.1230 -1.04 .3016 0.0760 -0.3310

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 958

Period -0.2237 0.0544 -4.113 .0001 -0.1337 -0.3136

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95t

Station 04 -0.1261 0.1611 -0.78 .4347 0.1403 -0.3926
Station 05 0.0399 0,1471 0.27 .7863 0.2831 -0.2033
Station 06 0.0684 0.1383 0.49 .6214 0.2972 -0.1603
Station 08 -0.2786 0.1436 -1.94 .0540 -0.0412 -0.5161
Station 09 -0.4206 0.1383 -3.04 .0027 -0.1918 -0.6493
Station 10 -0.3974 0.1389 -2.86 .0048 -0.1676 -0.6271
Station 12 -0.4514 0.1383 -3.26 .0013 -0.2226 -0.6801

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 951 c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-l 16 6.46 10.70 0.835 8.24 4.68 1.22 14.40 3.53 -1.09
04 Op-2 6 5.38 14.30 2.103 10.79 -0.02 1.72 15.40 7.84 -4.41
05 Op-1 16 9.38 10.90 0.837 11.16 7.59 -1.70 12.95 0.13 -3.52
05 Op-2 7 12.29 19.40 2.546 18.52 6.05 -4.58 22.80 2.70 -11.86
06 Op-1 26 8.02 13.10 0.727 9.51 6.52 -1.02 17.45 0.75 -2.80
06 Op-2 7 11.13 18.30 2.319 16.80 5.45 -3.42 14.15 1.26 -8.10
08 Op-I 19 7.50 10.80 0.707 8.99 6.01 0.12 16.80 2.24 -2.01
08 0p-2 7 5.80 13.40 1.832 10.28 1.32 1.91 15.90 7.49 -3.67
09 Op-i 26 3.20 12.80 0.605 4.45 1.96 3.79 16.45 5.53 2.04
09 0p-2 7 0.99 2.70 0.376 1.91 0.06 6.72 6.65 8.57 4.87
10 0p-I 25 9.28 26.80 1.282 11.93 6,64 -2.27 27.65 0.59 -5.12
10 Op-2 7 7.39 31.10 4.088 17.39 -2.62 0.32 32.45 10.84 -10.20
12 Op-i 26 40.27 174.80 8.245 57.25 23.29 -33.28 171.25 -16.81 -49.74
12 Op-2 7 14.26 32.40 4.098 24.28 4.23 -6.55 29.50 3.45 -16.55

Period means and deltas from original control data where n-2

• Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 955% C.I.

Op-i 26 6.99 9.75 0.513 8.05 5.94
Op-2 7 7.71 7.55 0.961 10.06 5.36

,f



Analysis of Variance for HBT for 0735 - Phragmatopoma californica

Stations - 4, 5, 6, 8, 9, 10, 12 level .1 ft MLLW

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 4.86 0.0287
SEASON 1 174.000 0.64 0.4262
STATION 6 174.000 0.71 0.6444
PERIOD-SEASON 1 174.000 0.00 0.9870
STATION-PERIOD 6 174.000 0.61 0.7234
STATION*SEASON 6 174.000 0.09 0.9976
PERIOD-STATION-SEASON 6 174.000 0.14 0.9910

Results for Power Analysis
Power at alpha = . 1

Non- Adjusted hon- Power to
Centrality Centrality Adjusted Detect 501

Source Parameter Parameter Power Power Change

PERIOD 4.86 3.81 0.7097 0.6178 0.3119

STATION*PERIOD 3.65 0.00 0.3544 0.2763

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 1.1368 1.0603 1.072 .2851
Period in PC 2.0469 0.9795 2.090 .0381
Period in FC-S 1.8616 1.2679 1.468 .1438
Period in FC-W 2.2322 1.4932 1.495 .1367
Period in DC-S 1.3456 1.4153 0.951 .3431
Period in DC-W 0.9280 1.5792 0.588 .557S

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 981 Lower 95%

Period Op-i 0.869 0.1008 8.62 .0000 1.0352 0.7020
Period Op-2 0.414 0.1799 2.30 .0226 0.7113 0.1163
Op-l-04 1.061 0.3055 3.47 .0006 1.5663 0.5561
Op-2-04 . 0.425 0.8291 0.80 .4225 1.3002 -0.4495
Op-i-OS 1.079 0.3055 3.53 .0005 1.5837 0.5734
Op-2-0S 0.443 0.4666 0.95 .3440 1.2143 -0.3289
Op-i-06 1.218 0.2396 5.08 .0000 1.6142 0.8217
Op-2-06 0.443 0.4666 0.98 .3440 1,2143 -0.3289
Op-i-0S 0.813 0.2807 2.90 .0042 1.2774 0.3491
Op-2-08 0.431 0.4666 0.92 .3568 1.2027 -0.3404
Op-1-09 0.032 0.2396 0.13 .8937 0.4283 -0.3642
Op-2-09 0.431 0.4666 0.92 .3568 1.2027 -0.3404
Op-l-l0 0.651 0.2446 2.66 .0085 1.0556 0.2467
Op-2-10 0.281 0.4666 0.60 .5483 1.0522 -0.4909
Op-i-l2 1.226 0.2396 5.12 .0000 1.6222 0.8297
Op-2-12 0.443 0.4666 0.95 .3440 1.2143 -0.3289

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.4548 0.2062 2.206 .0287 0.7958 0.1138

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 951

Station 04 0.6359 0.6109 1.04 .2994 1.6461 -0.3744
Station 05 0.6359 0.5577 1.14 .2558 1.5581 -0.2864
Station 06 0.7752 0.5245 1.48 .1412 1.6426 -0.0921
Station 08 0.3821 0.5445 0.70 .4837 1.2826 -0.5183
Station 09 -0.3991 0.5245 -0.76 .4478 0.4683 -1.2665
Station 10 0.3705 0.5268 0.70 .4828 1.2416 -0.5007
Station 12 0.7833 0.5245 1.49 .1372 1.6506 -0.0841

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 951 c.i. Delta Range 95t Cli. 95% C.I,

04 Op-i 16 0.03 0.35 0.025 0.09 -0.02 1.06 4.41 1.77 0.35
04 Op-2 6 0.00 0.00 0.000 0.39 0.83 0.75 0.04
05 Op-1i 16 0.02 0.21 0.013 0.05 -0.01 1.08 4.41 1.79 0.37
08 Op-2 7 0.00 0.00 0.000 0.43 0.83 0.73 0.13
06 Op-i 26 0.04 0.28 0.015 0.07 0.01 1.22 4.41 1.70 0.74
06 Op-2 7 0.00 0.00 0.000 0.43 0.83 0.73 - 0.13
08 Op-I 19 - 0.29 1.74 0.112 0.53 0.06 0.81 4.10 1.30 0.32
08 Op-2 7 0.01 0.07 0.010 0.03 -0.01 0.42 0.83 0.72 0.11
09 Op-i 26 1.23 5.21 0.256 1.76 0.70 0.03 6.22 0.57 -0.50
09 Op-2 7 0.01 0.07 0.010 0.03 -0.01 0.42 0.83 0.72 0.11
10 Op-i 25 0.66 4.44 0,250 1.18 0.14 0.64 7.99 1.38 -0.09
10 Op-2 7 0.14 0.97 0.139 0.48 -0.20 0.29 1.15 0.66 -0.09
12 Op-i 26 0.03 0.42 0.019 0.07 -0.00 1.23 4.34 1.69 0.76
12 Op-2 7 0.00 0.00 0.000 0.43 0.83 0.73 0.13

Period means and deltas from original controldata where n-2

Station Standard Upper Lower
Period N Mean Range Error 9S1 C.I. 95% C.I.

Op-i 26 1.26 4.41 0.232 1.74 0.78
Op-2 7 0.43 0.83 0.122 0.73 0.13



Analysis of Variance for NET for 0389 - Pista app.

Stations - 4, 5,. 6. 8, 9, 10, 12 level .1 ft MLLW

Data transformed using log baselO(x * 1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 0.77 0.3810
SEASON 1 174.000 3.37 0.0682
STATION 6 174.000 25.94 0.0000
PERIOD-SEASON 1 174.000 0.02 0.8857
STATION*PERIOD 6 174.000 9.50 0.0000
STATION-SEASON 6 174.000 0.67 0.6734
PERIOD-STATIONWSEASON 6 174.000 0.12 0.9933

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.77 0.00 0.2266 0.2641
STATIONWPHRIOD 57.02 50.36 1.0000 1.0000 0.1668

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.0394 0.2077 -0.190 .8499
Period in PC -0.2090 0.1919 -1.089 .2775
Period in FC-S -0.2680 0.2484 -1.079 .2821
Period in FC-W -0.1500 0.2925 -0.513 .6088
Period in DC-S -0.0211 0.2773 -0.076 .9396
Period in DC-W -0.0577 0.3094 -0.187 .8522

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-l 0.225 0.0197 11.41 .0000 0.2578 0.1925
Period Op-2 0.261 0.0352 7.39 .0000 0.3189 0.2023
Op-1-04 0.310 0.0598 5.18 .0000 0.4090 0.2111
Op-2-04 0.333 0.1036 3.21 .0016 0.5043 0.1615
Op-i-05 0.338 0.0598 5.65 .0000 0.4368 0.2389
Op-2-05 0.515 0.0914 5.63 .0000 0.6657 0.3634
Op-1-06 0.240 0.0469 5.11 .0000 0.3175 0.1622
Op-2-06 0.249 0.0914 2.73 .0070 0.4005 0.0982
Op-1-08 0.140 0.0550 2.54 .0119 0.2308 0.0490
Op-2-08 0.348 0.0914 3.81 .0002 0.4994 0.1971
Op-1-09 0.273 0.0469 0.82 .0000 0.3510 0.1957
Op-2-09 0.519 0.0914 5.68 .0000 0.6706 0.3683
Op-i-10 -0.006 0.0479 -0.13 .8996 0.0732 -0.0853
Op-2-10 -0.659 0.0914 -7.21 .0000 -0.5083 -0.8106
Op-1-12 0.281 0.0469 5.99 .0000 0.3586 0.2034
Op-

2
-

1 2  
0.519 0.0914 5.68 .0000 0.6706 0.3683

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.0355 0.0404 -0.878 .3810 0.0313 -0.1023

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.0229 0.1197 -0.19 .8488 0.1751 -0.2208
Station 05 -0.1767 0.1093 -1.62 .1077 0.0040 -0.3573
Station 06 -0.0095 0.1026 -0.09 .9265 0.1604 -0,1794
Station 08 -0.2083 0.1067 -1.95 .0524 -0.0319 -0.3847
Station 09 -0.2461 0.1028 -2.39 .0177 -0.0761 -0.4160
Station 10 0.6534 0.1032 6.33 .0000 0.8241 0.4827
Station 12 -0.2384 0.1028 -2.32 .0215 -0.0685 -0.4083

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95t C.I.

04 Op-i 16 0.13 0.97 0.059 0.26 0.00 1.33 3.16 1.82 0.84
04 Op-2 6 0.42 0.83 0.118 0.72 0.11 1.68 1.53 2.29 1.06
0S Op-I 16 0.05 0.35 0.024 0.10 -0.00 1.41 3.30 1.97 0.86
05 Op-2 7 0.01 0.07 0.010 0.03 -0.01 2.35 2.57 3.21 1.48
06 Op-I 26 0.12 0.90 0.041 0.21 0.03 0.97 2.92 1.31 0.63
06 Op-2 7 0.97 1.60 0.266 1.62 0.32 1.38 2.64 2.21 0.56
09 Op-l 19 0.59 1.86 0.141 0.89 0.30 0.68 4.20 1.31 0.05
06 Op-2 7 0.75 3.75 0.506 1.99 -0.48 1.60 4.90 3.09 0.12
09 Op-1 26 0.03 0.49 0.019 0.07 -0.01 1.06 3.68 1.46 0.66
09 Op-2 7 0.00 0.00 0.000 2.36 2.64 3.24 1.48
10 Op-i 25 4.69 44.17 2.145 9.12 0.27 -3.57 43.02 0.56 -7.70
10 Op-2 7 19.70 45.14 6.009 34.41 5.00 -17.35* 43.44 -3.00 -31.70
12 Op-i 26 0.01 0.07 0.004 0.01 -0.00 1.08 3.40 1.47 0.70
12 Op-2 7 0.00 0.00 0.000 2.36 2.64 3.24 1.48

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range ErrOr 95% C.I. 9S% C.I.

Op-i 26 1.09 3.40 0.189 1.48 0.70
Op-2 7 2.36 2.64 0.360 3.24 1.48



Analysis of Variance for HBT for 0612 - Pugettla spp.

Stations = 4, 5, 6, 8, 9, 10, 12 level +1 ft MLLW

Data transformed using log baselO(x . .1)

Results for Analysis of Variance

Source Source df Error df

PERIOD 1 174.000
SEASON 1 174.000
STATION 6 174.000
PERIOD-SEASON 1 174.000
STATION*PERIOD 6 174.000
STATION-SEASON 6 174.000
PERIOD* STATION'SEASON 6 174.000

Results for Power Analysis
Power at alpha = .1

F-value

9.56
7.52
3.76
1.41
2.14
1.85
0 .81

Prob.

0.0023
0.0068
0.0015
0.2373
0.0507
0.0922
0.5621

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%
Parameter Parameter Power Power ChangeSource

PERIOD 9.56
STATION-PERIOD 12.87

8.45 0.9243 0.8944 0.6060
6.72 0.5453 0.5660 0.1445

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.0386 0.2713 0.142 .8871
Period in FC 1.1033 0.2506 4.402 .0000
Period in FC-S 1.1948 0.3244 3.682 .0003
Period in FC-W 1.0117 0.3821 2.648 .0088
Period in DC-S 0.3851 0.3622 1.063 .2891
Period in DC-W -0.3079 0.4041 -0.762 .4470

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 951

Period Op-1 0.258 0.0258 10.02 .0000 0.3010
Period Op-2 0.095 0.0460 2.07 .0399 0.1714
Op-l-04 0.320 0.0782 4.09 .0001 0.4491
Op-2-04 -0.009 0.1354 -0.66 .5130 0.1351
Op-i-05 0.254 0.0782 3.25 .0014 0.3831
Op-2-05 -0.036 0.1194 -0.31 .7606 0.1610
Op-l-06 0.217 0.0613 3.54 .0005 0.3186
Op-2-06 -0.187 0.1194 -1.57 .1189 0.0103
Op-i-08 0.210 0.0718 2.92 .0040 0.3286
Op-2-08 0.189 0.1194 1.58 .1150 0.3866
Op-l-09 0.263 0.0613 4.29 .0000 0.3645
Op-2-09 0.380 0.1194 3.18 .0018 0.5769
Op-i-10 0.137 0.0626 2.19 .0295 0.2408
Op-2-10 0.059 0.1194 0.50 .6196 0.2568
Op-1-12 0.408 0.0613 6.65 .0000 0.5091
Op-2-12 0.351 0.1194 2.94 .0037 0.5488

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period 0.1631 0.0528 3.091 .0023 0.2504

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95W

Station 04 0.4086 0.1563 2.61 .0097 0.6671
Station 05 0.2903 0.1427 2.03 .0434 0.5263
Station 06 0.4043 0.1342 3.01 .0030 0.6263
Station 08 0.0207 0.1393 0.15 .8823 0.2511
Station 09 -0.1164 0.1342 -0.87 .3869 0.1055
Station 10 0.0780 0.1348 0.58 .5638 0.3009
Station 12 0.0564 0.1342 0.42 .6749 0.2783

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta

04 Op-i 16 0.08 0.40 0.031 0.14 0.01 0.18
04 Op-2 6 0.48 1.70 0.251 1.13 -0.16 -0.18
05 op-i 16 0.09 0.30 0.022 0.13 0.04 0.17
05 Op-2 7 0.27 0.60 0.089 0.49 0.05 -0.01
06 Op-i 26 0.12 1.20 0.047 0.21 0.02 0.12
06 Op-2 7 0.50 1.00 0.138 0.84 0.16 -0.24
08 Op-i 19 0.12 0.60 0.042 0.21 0.03 0.12
08 Op-2 7 0.16 0.40 0.075 0.34 -0.03 0.11
09 op-I 26 0.10 0.90 0.040 0.19 0.01 0.14
09 Op-2 7 0.03 0.20 0.029 0.10 -0.04 0.24
10 Op-i 25 0.17 0.80 0.043 0.26 0.08 0.08
10 Op-2 7 0.43 1.30 0.223 0.97 -0.12 -0.16
12 Op-i 26 0.01 0.20 0.008 0.03 -0.01 0.23
12 Op-2 7 0.03 0.10 0.018 0.07 -0.02 0.24

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 951 C.I. 95% C.I.

Op-l 26 0.24 0.75 0.042 0.32 0.15
Op-2 7 0.26 0.60 0.096 0.50 0.03

Lower 951

0.2158
0.0192
0.1906

-0.3126
0.1246

-0.2339
0.1158

-0.3846
0.0910

-0.0083
0.1617
0.1821
0.0338

-0.1381
0.3063
0.1539

Lower 951

0.0759

Lower 95%

0.1501
0.0543
0.1824

-0.2097
-0.3384
-0.1450
-0.1656

Delta
Range

0.85
1.60
0.70
1.00
1.45
1.00
1.00
0.55
1.25
0.60
1.05
1.60
0.85
0.70

Upper Lower
95% Cli. 951 C.I.

0.29 0.07
0.40 -0.77
0.27 0.07
0.27 -0.29
0.24 0.01
0.07 -0.54
0.22 0.01
0.27 -0.05
0.25 0.03
0.44 0.03
0.17 -0.02
0.33 -0.66
0.31 0.14
0.47 0.00



Analysis of Variance for HBT for 0615 - Serpulidae unid.

Stations = 4, 5. 6, 8, 9, 10, 12 level -1 ft MLLW

Data transformed using log baselO(x . .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 6.24 0.0134
SEASON 1 174.000 0.07 0.7980
STATION 6 174.000 26.16 0.0000
PERIOD'SEASON 1 174.000 0.00 0.9479
STATION-PERIOD 6 174.000 2.29 0.0375
STATION-SEASON 6 174.000 0.81 0.5660
PERIOD*STATION*SEASON 6 174.000 1.57 0.1572

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 6.24 5.17 0.8007 0.7325 0.9567
STATION-PRRIOD 13.73 7.56 0.8690 0.6178 0.5665

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.1721 0.2600 -0.662 .5089
Period in FC -0.7123 0.2402 -2.966 .0034
Period in PC-S -0.9243 0.3109 -2.973 .0034
Period in PC-W -0.5004 0.3662 -1.367 .1735
Period in DC-S 0.0630 0.3471 0.182 .8561
Period in DC-W -0.4072 0.3873 -1.051 .2945

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-l -0.233 0.0247 -9.44 .0000 -0.1924 -0.2741
Period Op-2 -0.107 0.0441 -2.42 .0164 -0.0340 -0.1799
Op-.-

0 4  
-0.437 0.0749 -5.84 .0000 -0.3135 -0.5612

Op-2-0
4  

-0.415 0.1297 -3.20 .0017 -0.2000 -0.6291
Op-l-05 -0.497 0.0749 -6.63 .0000 -0.3728 -0.6205
Op-2-05 -0.106 0.1144 -0.93 .3540 0.0829 -0.2955
Op-1-06 -0.412 0.0588 -7.01 .0000 -0.3149 -0.5092
Op-2-06 -0.113 0.1144 -0.99 .3258 0.0765 -0.3020
Op-1-08 0.131 0.0688 1.90 .0587 0.2446 0.0172
Op-2-08 0.012 0.1144 0.10 .9179 0.2010 -0.1774
Op-1-09 -0.611 0.0588 -10.40 .0000 -0.5137 -0.7080
Op-2-09 -0.727 0.1144 -6.36 .0000 -0.5381 -0.9165
Op-1-10 0.063 0.0600 1.05 .2936 0.1623 -0.0360
Op-2-10 0.245 0.1144 2.15 .0333 0.4347 0.0562
Op-1-12 0.130 0.0588 2.21 .0285 0.2270 0.0326
Op-2-12 0.355 0.1144 3.10 .0022 0.5440 0.1661

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.1263 0.0506 -2.499 .0134 -0.0427 -0.2100

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 .- 0.0228 0.1498 -0.15 .8795 0.2250 -0.2705
Station 05 -0.3903 0.1368 -2.85 .0048 -0.1641 -0.6164
Station 06 -0.2993 0.1286 -2.33 .0211 -0.0866 -0.5120
Station 08 0.1192 0.1335 0.89 .3733 0.3400 -0.1016
station 09 0.1164 0.1266 0.91 .3665 0.3292 -0.0963
Station 10 -0.1823 0.1292 -1.41 .1600 0.0313 -0.3959
Station 12 -0.2254 0.1286 -1.75 .0814 -0.0127 -0.4382

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-i 16 0.35 0.90 0.062 0.48 0.22 -0.30 0.95 -0.16 -0.43
04 Op-2 6 0;57 2.00 0.327 1.41 -0.27 -0.46 1.85 0.31 -1.23
05 Op-1 16 0.54 2.70 0.161 0.88 0.19 -0.48 2.80 -0.14. -0.83
05 Op-2 7 0.50 2.50 0.348 1.35 -0.35 -0.36 2.30 0.41 -1.14
06 Op-i 26 0.37 1.00 0.060 0.50 0.25 -0.32 1.05 -0.20 -0.44
06 Op-2 7 0.31 1.00 0.135 0.65 -0.02 -0.18 0.85 0.11 -0.47
08 Op-i 19 0.01 0.10 0.007 0.03 -0.00 0.04 0.25 0.08 0.01
08 Op-2 ? 7 0.17 0.50 0.078 0.36 -0.02 -0.04 0.35 0.08 -0.15
09 Op-i 26 0.63 1.80 0.089 0.81 0.45 -0.58 1.85 -0.40 -0.76
09 Op-2 7 1.27 2.20 0.278 1.95 0.59 ,1.14 2.20 -0.46 -1.81
10 Op-1 25 0.05 0.60 0.031 0.12 -0.01 0.00 0.75 0.07 -0.07
10 Op-2 7 0.04 0.20 0.030 0.12 -0.03 0:09 0.35 0.20 -0.01
12 Op-1 26 0.01 0.10 0.005 0.02 -0.00 0.04 0.25 0.07 0.02
12 Op-2 7 0.00 0.00 0.000 0.14 0.25 0.23 0.04

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 26 0.05 0.15 0.011 0.08 0.03
Op-2 7 0.14 0.25 0.037 0.23 0.04



Analysis of Variance for tIT for 0318 - Serpulorbis squamigerus

Stations . 4. 5, 6, 8, 9, 10, 12 level .1 ft MLLW

Data transformed using log basel0(x + .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 0.86 0.3545
SEASON 1 174.000 3.52 0.0622
STATION 6 174.000 63.65 0.0000
FERIOD-SEASON 1 174.000 3.18 0.0763
STATION*PERIOD 6 174.000 1.86 0.0905
STATION*SEASON 6 174.000 0.99 0.4328
PERIOD*STATION-SEASON 6 174.000 0.39 0.8833

Results for Power Analysis
Power at alpha .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.86 0.00 0.2408 0.9897
STATION-PERIOD 11.15 5.02 0.7881 0.4531 0.7864

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.3249 0.2510 1.294 .1972
Period in PC -0.0077 0.2319 -0.033 .9736
Period in FC-S -0.3374 0.3001 -1.124 .2626
Period in PC-W 0.3220 0.3535 0.911 .3636
Period in DC-S 0.0451 0.3350 0.135 .8930
Period in DC-W 0.6046 0.3738 1.617 .1076

Least square means & confidence intervals froem analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 9S%

Period Op-i -0.443 0.0239 -18.56 .0000 -0.4032 -0.4821
Period Op-2 -0.488 0.0426 -11.46 .0000 -0.4175 -0.5584
Op-1-04 -0.625 0.0723 -8.64 .0000 -0.5053 -0.7444
Op-

2
-

0 4  
-0.886 0.1252 -7.07 .0000 -0.6778 -1.0920

Op-1-05 -1.016 0.0723 -14.05 .0000 -0.8963 -1.1355
Op-2-05 -0.990 0.1105 -8.96 .0000 -0.8069 -1.1722
Op-1-06 -1.302 0.0567 -22.96 .0000 -1.2086 -1.3962
Op-2-0

6  
-1.061 0.1105 -9.61 .0000 -0.8784 -1.2437

Op-i-0 0.103 0.0664 1.56 .1217 0.2132 -0.0065
Op-2-08 0.000 0.1105 0.00 1.000 0.1826 -0.1826
Op-i-09 -0.026 0.0567 -0.46 .6473 0.0678 -0.1198
Op-2-

0 9  
-0.038 0.1105 -0.34 .7338 0.1450 -0.2203

Op-i-10 -0.313 0.0579 -5.40 .0000 -0.2171 -0.4086
Op-

2
-

1 0  
-0.276 0.1105 -2.50 .0134 -0.0933 -0.4586

Op-1-12 0.080 0.0561 1.41 .1S93 0.1740 -0.0136
Op-

2
-

1 2  
-0.167 .0.1105 -1.51 .1331 0.0160 -0 3493

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0453 0.0488 0.928 .354S 0.1260 -0.0354

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 0,2601 0.1446 1.80 .0738 0.4992 0.0209
Station 05 -0.0264 0.1320 -0.20 .8417 0.1919 -0.2447
Station 06 -0.2414 0.1242 -1.94 .0535 -0.0360 -0.4467
Station 08 0.1033 0.1289 0.80 .4238 0.3165 -0.1098
Station 09 0.0116 0.1242 0.09- .9255 0.2170 -0.1937
Station 10 -0.0369 0.1247 -0.30 .7675 0.1693 -0.2432
Station 12 0.2468 0.1242 1.99 .0484 0.4522 0.0415

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 9s5% C.I.

04 Op-i 16 0.52 1.00 0.071 0.67 0.37 -0.48 1.15 -0.31 -0.64
04 Op-2 6 0.77 1,70 0.258 1.43 0.10 -0.77 1.70 -0.10 -1.43
05 Op-i 16 1.59 3.10 0.234 2.09 1.09 -1.54 3.10 -1.05 -2.04
05 Op-2 7 1.39 4.80 0.640 2.95 -0.18 -1.39 4.80 0.18 -2.9S
06 Op-i 26 2.87 9.30 0.380 3.66 2.09 -2.84 9.30 -2.05 -3.62
06 Op-2 7 1.69 4.10 0.558 3.05 0.32 -1.69 4.10 -0.32 . -3.05
08 Op-i 19 0.00 0.00 0.000 0.04 0.30 0.08 0.00
08 Op-2 7 0.00 0.00 0.000 0.00 0.00
09 Op-i 26 0.04 0.20 0.013 0.07 0.02 -0.01 0.40 0.03 -0.05
09 Op-2 7 0.01 0.10 0.014 0.05 -0.02 -0.01 0.10 0.02 -0.05
10 Op-1 25 0.22 0.80 0.047 0.32 0.13 -0.19 0.90 -0.10 -0.28
10 Op-2 7 0.10 0.30 0.038 0.19 0.01 -0.10 0.30 -0.01 -0.19
12 Op-1 26 0.00 0.10 0.004 0.01 -0.00 0.03 0.40 0.06 -0.00
12 Op-2 7 0.07 0.40 0.057 0.21 -0.07 -0.07 0.40 0.07 -0.21

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 26 0.03 0.30 0.014 0.06 0.01
Op-2 7 0.00 0.00 0.000



Analysis of Variance for HBT for ispp - Spp. Inverts

Stations - 4, 5, 6, 8. 9, 10, 12 level .1 ft MLLW

Data transformed using log baBel0(x . .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 3.86 0.0509
SEASON 1 174.000 29.85 0.0000
STATION 6 174.000 17.91 0.0000
PERIOD-SZASON 1 174.000 4.76 0.0305
STATION-PERIOD 6 174.000 4.05 0.0008
STATION*SEKSON 6 174.000 1.09 0,3715
PERIOD-STATION-SEASON 6 174.000 1.79 0.1047

Results for Power Analysis
Power at alpha .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 3.86 2.82 0.6232 0.5116 1.0000

STATION*PERIOD 24.29 18.01 0.9869 0.9454 0,1002

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.1420 0.0545 -2.606 .0099
Period in PC -0.0038 0.0503 -0.076 .9398
Period in PC-S -0.0412 0.0651 -0.633 .S278
Period in FC-W 0.0336 0.0767 0.438 .6619
Period in DC-S 0.0572 0.0727 0.786 .4327
Period in DC-W -0.3411 0.0811 -4.205 .0000

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 955

Period Op-i -0.033 0.0052 -6.33 .0000 -0.0242 -0.0413
Period Op-2 -0.012 0.0092 -1.29 .1979 0.0033 -0.0272
Op-l-04 -0.068 0.0157 -4.33 .0000 -0.0420 -0.0939
Op-2-04 -0.128 0.0272 -4.70 .0000 -0.0828 -0.1727
Op-1-05 -0.095 0.0157 -6.08 .0000 -0.0694 -0.1213
Op-2-05 -0.065 0.0240 -2.73 .0071 -0.0257 -0.1050
Op-1-06 -0.073 0.0123 -5.95 .0000 -0.0529 -0.0936
Op-2-06 -0.040 0.0240 -1.65 .1001 0.0000 -0.0793
Op-1-08 -0.002 0.0144 -0.16 .8742 0.0216 -0.0261
Op-2-08 0.001 0.0240 0.06 .9509 0.0411 -0.0382
Op-1-09 -0.074 0.0123 -6.04 .0000 -0.0539 -0.0947
Op-2-09 0.027 0.0240 1.13 .2613 0.0666 -0.0126
Op-i-10 0.021 0.0126 1.66 .0992 0.0416 0.0000
Op-2-10 0.094 0.0240 3.91 .0001 0.1334 0.0541
Op-1-12 0.063 0.0123 5.11 .0000 0.0833 0.0426
Op-2-1

2  
0.027 0.0240 1.12 .2634 0.0665 -0.0127

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95V Lower 95%

Period -0.0208 0.0106 -1.966 .0509 -0.0033 -0.0383

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 955 Lower 95%

Station 04 0.0598 • 0.0314 1.91 .0582 0.1117 0.0079
Station 05 -0.0300 0.0286 -1.05 .2962 0.0174 -0.0774
Station 06 -0.0336 0.0269 -1.25 .2138 0.0109 -0.0762
Station 08 -0.0038 0.0280 -0.13 .8931 0.0425 -0.0500
Station 09 -0.1013 0.0269 -3.76 .0002 -0.0568 -0.1459
Station 10 -0.0729 0.0271 -2.69 .0077 -0.0282 -0.1176
Station 12 0.0360 0.0269 1.34 .1631 0.0806 -0.0085

Station-period means and deltas from original data where control n.2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-I 16 17.00 6.40 0.536 18.14 15.86 -2.55 9.65 -1.12 -3.99
04 Op-2 6 18.00 9.20 1.379 21.54 14.46 -4.68 9.25 -0.79 -8.56
05 Op-i 16 18.12 9.90 0.607 19.41 16.82 -3.67 8.65 -2.30 -5.05
05 Op-2 7 15.93 9.10 1.129 18.69 13.17 -2.34 8.40 0.31 -5.00
06 Op-I 26 16.83 10.60 0.394 17.65 16.02 -2.67 10.05 -1.76 -3.58
06 Op-2 7 15.01 4.90 0.712 16.76 13.27 -1.43 4.30 0.02 -2.88
08 OP-i 19 14.67 5.30 0.357 15.42 13.92 -0.07 6.15 0.71 -0.85
08 Op-2 7 13.86 5.00 0.675 15.51 12.20 -0.27 8.45 2.54 -3.09
09 Op-i 26 16.63 5.90 0.307 17.46 16.20 -2.66 6.25 -1.97 -3.36
09 Op-2 7 13.01 4.90 0.689 14.70 11.33 0.57 7.35 2.84 -1.69
10 Op-i 25 13.59 9.30 0.407 14.43 12.75 0.56 9.05 1.46 -0.33
10 Op-2 7 11.39 7.10 0.912 13.62 9.15 2.20 8.45 5.39 -0.99
12 Op-I 26 12.25 5.20 0.248 12.77 11.74 1.91 7.25 2.56 1.27
12 Op-2 7 12.96 4.60 0.665 14.58 11.33 0.63 6.10 2.52 -1.26

Period means and deltas from original control data where n=2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 955 C.I.

Op-i 26 14.17 4.10 0.256 14.70 13.64
Op-2 7 13.59 5.00 0.704 15.31 11.86



Analysis of Variance for HST for 0427 - Strongylocentrotus purpuratus

Stations - 4, 5, 6, 8, 9, 10, 12 level .1 ft MLLW

Data transformed using log baselO(x + .1)

Results for Analysis of Variance

Source Source df Error df F-value

PERID 1 174.000 28.32
SEASON 1 174.000 0.56
STATION 6 174.000 41.07
PERIOD*SEASON 1 174.000 0.29
STATION*PERIOD 6 174.000 2.08
STATION5SEASON 6 174.000 0.14
PERIOD- STATION*SEASON 6 174.000 0.21

Results for Power Analysis
Power at alpha = .1

Prob.

0.0000
0.4566
0.0000
0.5889
0.0580
0.9914
0.9748

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect Sot

Source Parameter Parameter Power Power Change

PERIOD 28.32 26.99 0.9999 0.9998 0.9816

STATION-PERIOD 12.47 6.33 0.8335 0.0412 0.2292

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 2,0123 0.4563 4.410 .0000
Period in PC 1.2933 0.4215 3.068 .0025
Period in FC-S 1.2337 0.5456 2.261 .0280
Period in FC-W 1.3529 0.6426 2.105 .0367
Period in DC-S 2.4082 0.6091 3.954 .0001
Period in DC-W 1.6163 0.6796 2.378 .0185

Least square means & confidence intervals from analysis of variance

Source IS Mean Std. Err. T-value Prob. Upper 95% Lower

Period Op-i -1.174 0.0434 -27.08 .0000 -1.1027 -1.2
Period Op-2 -1.647 0.0774 -21.27 .0000 -1.5186 -1.7
Op-1-04 -1.448 0.1314 -11.02 .0000 -1.2306 -1.6
Op-2-04 -1.739 0.2277 -7.64 .0000 -1.3629 -2.1
Op-2-05 -1.998 0.1314 -15.20 .0000 -1.7802 -2.2
Op-

2
-05 -2.280 0.2008 -11.36 .0000 -1.9492 -2.6

Op-1-06 -1.654 0.1031 -16.04 .0000 -1.4839 -1.8
Op-2-06 -2.374 0.2008 -11.82 .0000 -2.0416 -2.7
Op-1-08 -1.081 0.1208 -8.95 .0000 -0.8812 -1.2
Op-2-08 -1.808 0.2008 -9.01 .0000 -1.4761 -2.1
Op-2-09 -1.499 0.1031 -14.54 .0000 -1.3284 -1.6
Op-2-09 -2.279 0.2008 -11.35 .0000 -1.9469 -2.6
Op-1-10 -0.505 0.1052 -4.80 .0000 -0.3308 -0,6
Op-2-10 -0.390 0.2008 -1.94 .0539 -0.0576 -0.7
Op-i-12 -0.036 0.1031 -0.35 .7282 0.1346 -0.2
Op-

2
-

1 2  
-0.656 0.2008 -3.27 .0013 -0.3241 -0.9

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower

Period 0.4722 0.0887 S,321 .0000 0.6190 0.3

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower

Station 04 0.2914 0.2629 1.11 .2692 0.7262 -0.1
Station 05 0.2826 0.2400 1.18 .2405 0.6795 -0.1
Station 06 0.7192 0.2257 3.19 .0017 1.0925 0.3
Station 08 0.7272 0.2343 3.10 .0022 1.1147 0.3
Station 09 0.7800 0.2257 3.46 .0007 1.1533 0.4
Station 10 -0.1152 0.2267 -0.51 .6121 0.2597 -0.4
Station 12 0.6203 0.2257 2.75 .0066 0.9935 0.2

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range

04 Op-i 16 5.58 16.30 1.082 7.88 3.27 -5.52 16.35
04 Op-2 6 6.10 6.30 0.879 8.36 3.84 -6.09 6.35
05 Op-i 16 17.49 51.30 2.893 23.65 11.32 -17.43 51.30
05 Op-2 7 20.86 27.40 3.423 29.23 12.48 -20.85 27.45
06 OP-1 26 16.92 90.90 5.188 27.60 6.23 -16.87 90.75
06 Op-2 7 30.09 56.30 8.083 49.86 10.31 -30.08 56.30
08 Op-i 19 3.13 9.00 0.605 4.40 1.86 -3.07 9.10
08 Op-2 7 8.19 15.00 1.921 12.89 3.48 -8.18 15.00
09 Op-i 26 14.43 143.20 5.612 25.99 2.88 -14.39 143.25
09 Op-2 7 29.01 82.00 10.752 55.32 2.71 -29.01 82.05
10 Op-i 28 0.64 2.40 0.146 0.95 0.34 -0.59 2.SO
10 Op-2 7 0.40 2.00 0.273 1.07 -0.27 -0.39 2.05
12 Op-i 26 0.14 2.20 0.086 0.32 -0.04 -0.09 2.20
12 Op-2 7 0.66 1.50 0.221 1.20 0.12 -0.65 1.50

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 26 0.05 0.20 0.012 0.07 0.02
Op-2 7 0.01 0.05 0.007 0.02 -0.01

95%

461
746
654
159
150
123
249
057
807
402
694
110
789
217
064
882

95S

255

95%

433
142
460
397
067
901
470

Upper Lower
9S% Cli. 95% C.I.

-3.22 -7.82
-3.82 -8.36

-11.26 -23.60
-12.47 -29.23
-6.19 -27.55

-10.30 -49.86
-1.80 -4.34
-3.47 -12.89
-2.83 -25.95
-2.69 -55.32
-0.30 -0.89

0.28 -1.06
0.08 -0.27

.- 0.11 -1.19



Analysis of Variance for MET for 0311 - Tectura scutum

Stations - 4. 5, 6, 8, 9, 10, 12 level *1 ft MLL-W

Data transformed using log baselO(x . .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 0.82 0.3668
SEASON 1 174.000 0.26 0.6128
STATION 6 174.000 9.69 0.0000
PERIOD-SEASON 1 174.000 4.16 0.0430
STATIONPERIOD 6 174.000 1.76 0.1095
STATION-SEASON 6 174.000 0.37 0.8979
PgRIOD-STATION-SEASOM 6 174.000 0.76 0.6011

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.82 0.00 0.2340 0.9964
STATION-PERIOD 10.57 4.4S 0.7655 0.4126 0.1247

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.3528 0.3857 0.915 .3616
Period in PC 0.1223 0.3563 0.343 .7318
Period in FC-S 0.6799 0.4612 1.474 .1423
Period in PC-W -0.4353 0.5432 -0.801 .4240
Period in DC-S 0.6657 0.5148 1.682 .0945
Period in DC-W -0.1602 0.5744 -0.279 .7807

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 956

Period Op-I -0.201 0.0367 -5.49 .0000 -0.1407 -0.2619
Period Op-2 -0.269 0.0654 -4.11 .0001 -0.1609 -0.3774
Op-

1
-

0 4  
-0.080 0.1111 -0.72 .4742 0.1040 -0.2634

Op-
2

-
0 4  

0.022 0.1924 0.11 .9096 0.3401 -0.2963
Op-1-05 -0.125 0.1111 -1.12 .2629 0.0589 -0.3085
Op-2-05 -0.023 0.1697 -0.14 .8915 0.2575 -0.3039
Op-l-06 0.174 0.0872 2.00 .0472 0.3183 0.0300
Op-2-06 -0.151 0.1697 -0.89 .3738 0.1293 -0.4320
Op-1-08 -0.318 0.1021 -3.12 .0021 -0.1493 -0.4870
Op-2-08 -0.542 0.1697 -3.19 .0017 -0.2615 -0.8228
Op-1-09 -0.588 0.0872 -6.75 .0000 -0.4443 -0.7326
Op-

2
-

0 9  
-0.760 0.1697 -4.48 .0000 -0.4792 -1.0406

Op-i-lO -0.097 0.0890 -1.10 .2748 0.0497 -0.2446
Op-2-10 0.259 0.1697 1.53 .1287 0.5397 -0.0216
Op-l-12 -0.374 0.0872 -4.30 .0000 -0.2303 -0.5186
Op-2-12 -0.688 0.1697 -4.06 .0001 -0.4076 -0.9689

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0679 0.0750 0.905 .3668 0.1919 -0.0562

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -0.1016 0.2222 -0.46 .6481 0.2659 -0.4691
Station 05 -0.1016 0.2029 -0.50 .6170 0.2338 -0.4371
Station 06 0.3255 0.1908 1.71 .0898 0.6410 0.0100
Station 08 0.2240 0.1981 1.13 .2596 0.5516 -0.1035
Station 09 0.1715 0.1908 0.90 .3701 0.4870 -0.1440
Station 10 -0.3565 0.1916 -1.86 .0645 -0.0397 -0.6734
Station 12 0.3138 0.1908 1.64 .1018 0.6293 -0.0017

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 951 c.i. Delta Range 95% CIi. 959 C.I.

04 Op-i 16 0.72 2.20 0.150 1.04 0.40 -0.15 2.90 0.22 -0.53
04 Op-2 6 0.35 0.70 0.116 0.65 0.05 0.02 1.00 0,43 -0.39
05 Op-i 16 1.00 3.60 0.231 1.49 0.51 -0.43 4.20 0.06 -0.92
05 Op-2 7 0.47 1.20 0.152 0.84 0.10 -0.04 1.00 0.27 -0.34
06 Op-i 26 0.49 2.30 0.110 0.72 0.26 0.19 2.50 0.44 -0.06
06 Op-2 7 0.61 1.10 0.152 0.99 0.24 -0.18 1.10 0.22 -0.58
08 Op-i 19 1.77 6.60 0.408 2.63 0.92 -1.23 5.55 -0.50 -1.96
08 Op-2 7 1.83 3.30 0.506 3.07 0.59 -1.39 2.65 -0.33 -2.46
09 Op-i 26 3.38 12.00 0.630 4.67 2.08 -2.70 11.05 -1.53 -3.87
09 Op-2 7 7.17 29.60 3.967 16.88 -2.54 -6.74 29.00 2.81 -16.28
10 Op-i 25 1.07 3.80 0.204 1.49 0.65 -0.37 4.45 0.05 -0.79
I0 Op-2 7 0.26 1.10 0.148 0.62 -0.10 0.18 1.70 0.67 -0.32
12 Op-i 26 2.68 19.70 0.836 4.40 0.96 -2.00 21.45 -0.31 -3.69
12 Op-2 7 4.39 15.70 2.033 9.36 -0.59 -3.95 15.45 1.09 -8.99

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95t C.I. 95% C.I.

0p-i0p-2
26 0.68 3.90 0.149 0.98 0.37

7 0.44 0.85 0.119 0.73 0.14



Analysis of Variance for HMT for 0319 - Tegula brunnea

Stations = 4, 5, .6, 8, 9. I0, 12 level +1 ft MLLW

Data transformed using log baselOlx . .5)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 0.03 0.8732
SEASON 1 174.000 3.84 0.0515
STATION 6 174.000 23.13 0.0000
PERIOD*SEASON 1 174.000 4.24 0.0411
STATION-PERIOD 6 174.000 1.41 0.2-113
STATION-SEASON 6 174.000 0.79 0.5776
PERIOD*STATIONrSEASON 6 174.000 0.29 0.9410

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 501

Source Parameter Parameter Power Power Change

PERIOD 0.03 0.00 0.1043 0.9836
STATION-PERIOD 8.49 2.39 0.6682 0.2620 0.3228

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.4351 0.3147 -1.383 .1685
Period in PC 0.3666 0.2907 1.261 .2090
Period in PC-S 0.5867 0.3763 1.559 .1208
Period in FC-W 0.1465 0.4432 0.331 .7413
Period in DC-S 0.2266 0.4200 0.539 .5903
Period in DC-W -1.0967 0.4687 -2.340 .0204

Least square means a confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.311 0.0299 10.41 .0000 0.3606 0.2617
Period Op-2 0.321 0.0534 6.01 .0000 0.4093 0.2327
Op-

1
-

0 4  
'0.021 0.0907 0.23 .8212 0.1704 -0.1294

Op-2-04 -0.191 0.1570 -1.21 .2264 0.0690 -0.4503
Op-1-05 0.075 0,0907 0.92 .4106 0.2247 -0.0751
Op-2-05 0.066 0.1385 0.48 .6344 0.2949 -0.1630
Op-1-06 -0.126 0.0711 -1.78 .0775 -0.0067 -0.2439
Op-2-06 -0.273 0.1385 -1.97 .0503 -0.0439 -0.5019
Op-l-08 0.473 0.0833 5.67 .0000 0.6104 0.3349
Op-2-08 0.394 0.1365 2.85 .0050 0.6230 0.1650
Op-l-09 0.432 0.0711 6.08 .0000 0.5499 0.3147
Op-2-09 0.640 0.1385 4.62 .0000 0.8691 0.4111
Op-i-10 0.518 0.0726 7.14 .0000 0.6383 0.3963
Op-2-10 0.843 0.1385 6.09 .0000 1.0720 0.6140
Op-i-12 0.786 0.0711 11.05 .0000 0.9037 0.6685
Op-2-12 0.767 0.1365 5.54 .0000 0.9963 0.5383

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.0096 0.0612 -0.160 .8732 0.0914 -0.1110

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 0.2111 0.1613 1.16 .2458 0.5110 -0.0687
Station 05 0.0068 0.1655 0.05 .9576 0.282S -0.2649
Station 06 0.1466 0.1557 0.94 .3475 0.4040 -0.1108
Station 08 0.0786 0.1616 0.49 .6273 0.3458 -0.1886
Station 09 -0.2079 0.1557 -1.34 .1835 0.0496 -0.4653
Station 10 -0.3247 0.1563 -2.08 .0393 -o0.0661 -0.5832
Station 12 0.0188 0.1557 0.12 .9039 0.2762 -0.2386

Station-period means and deltas from original data where control n-2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CII. 95% C.I,

04 Op-i 16 4.19 9.50 0.765 5.86 2.51 -0.36 14.10 1.76 -2.50
04 Op-2 6 5.57 7.30 1.053 6.27 2.66 -2.85 6.25 0.06 -5.16
05 Op-1 16 3.66 8.10 0.666 5.08 2.23 0.17 10.75 1.95 -1.63
05 Op-2 7 3.43 10.40 1.423 6.91 -0.05 -0.43 9.40 2.73 -3.59
06 Op-l 26 6.41 19.80 1.035 6.54 4.28 -2.74 19.35 -0.57 -4.91
06 Op-2 7 7.00 9.20 1.463 10.58 3.42 -4.00 9.30 -0.74 -7.26
08 Op-i 19 1.33 6.70 0.423 2.22 0.44 2.46 9.50 3.82 1.10
08 Op-2 7 1.20 3.10 0.414 2.21 0.19 1.80 4.55 3.21 0.39
09 Op-l 26 1.55 7.00 0.370 2.32 0.79 2.12 10.15 3.17 1.07
09 Op-2 7 0.41 1.10 0.187 0.87 -0.04 2.59 2.55 3.29 1.88
10 Op-l 25 1.36 6.30 0.393 2.17 0.55 2.40 8.90 3.35 1.45
I0 Op-2 7 0.00 0.00 0.000 3.00 1.75 3.60 2.40
12 Op-l 26 0.24 3.20 0.134 0.51 -0.04 3.43 6.60 4.22 2.65
12 Op-2 7 0.11 0.50 0.077 0.30 -0.07 2.89 1.25 3.31 2.46

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 26 3.67 6.20 0.360 4.41 2.93
Op-2 7 3.00 1.75 0.245 3.60 2.40



Analysis of Variance for HBT for 0320 - Tegula funebralia

Stations - 4, 5, 6. 8, 9, 10, 12 level +1 ft MLLW

Data transformed using log baselOix + 1)

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD 1 174.000 24.90 0.0000
SEASON 1 174.000 2.27 0.1335
STATION 6 174.000 13.72 0.0000
PERIOD-SSASON 1 174.000 0.01 0.9150
STATION-PERIOD 6 174.000 2.10 0.0554
STATION-SEASON 6 174.000 0.91 0.4871
PERIOD-STATION? SEASON 6 174.000 0.52 O.7939

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted, Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 24.90 23.62 0.9996 0.9993 0.9513
STATION*PERIOD 12.61 6.46 0.8376 0.5498 0.1287

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -1.5310 0.5245 -2.919 .0040
Period in PC -2.0321 0.4845 -4.194 .0000
Period in FC-S -2.2478 0.6272 -3.584 .0004
Period in PC-H -1.8163 0.7386 -2.459 .0149
Period in DC-S -1.3916 0.7001 -1.988 .0484
Period in DC-H -1.6705 0.7811 -2.139 .0339

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-l -0.205 0.0498 -4.12 .0001 -0.1229 -0.2877
Period Op-2 0,304 0.0890 3.41 .0008 0.4509 0.1565
0p-i-0

4  
-0.365 0.1511 -2.41 .0169 -0.1147 -0.6144

Op-2-04 0.697 0.2617 2.66 .0085 1.1295 0.2639
Op-i-05 -0.550 0.1511 -3.64 .0004 -0.3001 -0.7998
Op-

2
-

0 5  
-0.271 0.2308 -1.17 .2421 0.1105 -0.6525

Op-1-06 -0.439 0.1185 -3,71 .0003 -0.2433 -0.6353
Op-

2
-0

6  
0.252 0,2308 1.09 .2757 0.6340 -0.1293

Op-1-08 0.168 0.1388 1.21 .2285 0.3974 -0.0618
Op-2-08 0.785 0,2308 3.40 .0008 1.1663 0.4030
Op-1-09 0.226 0.1185 1.90 .0586 0.4217 0.0297
Op-2-09 0.995 0.2308 4.31 .0000 1.3763 0.6130
Op-1-10 0.186 0.1210 1.53 .1267 0.3857 -0.0144
0p-2-10 0.467 0.2308 2.02 .0445 0.8488 0.0854
Op-1-12 -0.662 0.1185 -5.59 .0000 -0.4664 -0.8584
Op-2-12 -0.799 0.2308 -3.46 .0007 -0.4170 -1.1803

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.5090 0.1020 -4.990 .0000 -0.3403 -0.6777

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 -1.0613 0.3022 -3.51 .0006 -0.5616 -1.5610
Station 05 -0.2791 . 0.2759 -1.01 .3130 0.1771 -0.7353
Station 06 -0.6917 0.2595 -2.67 .0064 -0.2626 -1.1207
Station 08 -0.6169 0.2693 -2.29 .0232 -0.1715 -1.0623
Station 09 -0.7690 0.2595 -2.96 .0035 -0.3399 -1.1980
Station 10 -0.2815 0.2606 -1.08 .2816 0.1494 -0.7124
Station 12 0.1363 0.2595 0.53 .6001 0.5653 -0.2928

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 9S% Cli, 95% C.I.

04 Op-l 16 64.78 146.40 12.936 92.35 37.21 -50.05 151.95 -24.01 -76.08
04 Op-2 6 1.23 2.40 0.445 2.38 0.09 12.45 29.95 26.21 -1.31
05 Op-1 16 62.86 132.50 10.394 85.01 40.70 -48.12 116.55 -27.82 -68.42
05 Op-2 7 24.24 52.00 7.825 43.39 5.10 -10.24 46.90 5.63 -26.10
06 Op-i 26 64.48 151.60 8.023 81.00 47.95 -45.23 152.80 -31.14 -59.31
06 Op-2 7 9.07 28.80 4.485 20.05 -1.90 4.94 34.88 17.18 -7.30
08 Op-i 19 26.92 99.80 7.606 42.90 10.94 -8.63 82.75 2.53 -19.78
08 Op-2 7 1.30 7.40 1.041 3.85 -1.28 12.71 30.35 23.39 2.03
09 Op-1 26 32.12 163.00 8.405 49.43 14.80 -12.86 165.45 4.33 -30.05
09 Op-2 7 0.04 0.20 0.030 0.12 -0.03 13.96 31.75 25.71 2.22
10 Op-i 25 49.93 190.90 12.680 76.10 23.76 -32.17 193.15 -8.02 -56.32
10 Op-2 7 12.13 43.90 7.835 31.30 -7.04 1.88 61.05 20.76 -17.00
12 Op-i 26 124.53 245.70 16.2S7 158.01 91.05 -105.28 240.00 -73.11 -137.44
12 Op-2 7 112.18 244.20 31.894 190.23 34.14 -98.18 213.55 -29.12 -167.23

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-l 26 19.25 59.90 3.017 25.46 13.04
Op-2 7 14.01 31.95 4.812 25.78 2.23



Analysis of Variance for HBT for 0404 - Tetraclita rubescens

Stations = 4, 5, 6, 8, 9, 10, 12 level 41 ft MLLW

Data transformed using log baselo(x - 1)

Results for Analysis of Variance

Source Source df Error df F-value

PERIOD 1 174.000 1.40
SEASON 1 174.000 23.67
STATION 6 174.000 14.21
PERIOD-SEASON 1 174.000 2.17
STATION*PERIOD 6 174.000 3.42
STATION-SEASON 6 174.000 0.76
PERIOD- STATION-SEASON 6 174.000 0.48

Results for Power Analysis
Power at alpha = .1

Prob.

0.2379
0.0000
0.0000
0.1426
0.0032
0.6037
0.8209

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 1.40 0.39 0.3233 0.1643 0.9965

STATION-PERIOD 20.51 14.28 0.9685 0.8821 0.1553

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.1322 0.3862 0.342 .7325
Period in PC -0.7548 0.3568 -2.116 .0358
Period in FC-S -0.8406 0.4618 -1.820 .0705
Period in FC-W -0.6691 0.5439 -1.230 .2203
Period in DC-S 0.9923 0.5155 1.925 .0559
Period in DC-W -0.7279 0.5752 -1.265 .2074

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95%

Period Op-1 -0.042 0.0367 -1.13 .2596 0.0192
Period Op-

2  
0.047 0.0655 0.72 .4700 0.1558

Op-l-04 0.045 0.1113 0.41 .6856 0.2291
Op-

2
-

0 4  
0.357 0.1927 1.85 .0659 0.6753

Op-1-05 0.201 0.1113 1.80 .0729 0.3847
Op-2-05 0.461 0.1699 2.71 .0074 0.7416
Op-1-06 0.317 0.0073 3.63 .0004 0.4609
Op-2-06 0.500 0.1699 2.94 .0037 0.7811
Op-

1
-
0 8  

-0.138 0.1022 -1.35 .1782 0.0309
Op-2-08 -0.408 0.1699 -2.40 .0174 -0.1270
Op-1-09 -0.301 0,0873 -3.45 .0007 -0.1569
Op-

2
-09 -0,737 0.1699 -4.34 .0000 -0.4557

Op-i-lO -0.632 0.0891 -7.10 .0000 -0.4848
Op-2-10 -0.023 0.1699 -0.14 .8911 0.2577
Op-1-12 0.219 0.0873 2.50 .0132 0.3629
Op-2-12 0.183 0.1699 1.08 .2833 0.4639

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period -0.0889 0.0751 -1.184 .2379 0.0353

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Station 04 -0.3115 0.2225 -1.40 .1633 0.0564
Station 05 -0.2598 0.2031 -1.28 .2026 0.0761
Station 06 -0.1835 0.1910 -0.96 .3381 0.1324
Station 08 0.2698 0.1983 1.36 .1754 0.5978
Station 09 0.4355 0.1910 2.28 .0238 0.7514
Station 10 -0.6088 0.1919 -3.17 .0018 -0.2915
Station 12 0.0357 0.1910 0.19 .8520 0.3516

Station-period means and deltas from original data where control n=2

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta

04 Op-l 16 16.57 62.90 4.391 25.93 7.21 -1.33
04 Op-2 6 4.92 13.90 2.089 10.29 -0.45 9.84
05 Op-i 16 11.58 79.00 4.909 22.04 1.12 3.65
05 Op-2 7 3.60 12.20 1.613 7.55 -0.35 11.75
06 Op-l 26 13.56 111.70 4.988 23.83 3.29 -2.17
06 Op-2 7 3.74 12.60 1.806 8.16 -0.68 11.61
08 Op-i 19 22.75 56.90 4.597 32.41 13.10 -8.67
08 Op-2 7 32.06 40.50 6.792 48.68 15.44 -16.71
09 Op-i 26 40.68 182.30 10.433 62.17 19.19 -29.30
09 Op-2 7 69.74 116.90 16.402 109.88 29.61 -54.39
10 Op-1 25 60.76 184.00 10.913 83.28 38.23 -49.24
10 Op-2 7 13.56 43.00 5.694 27.49 -0.37 1.79
12 Op-l 26 8.93 40.20 2.126 13.31 4.56 2.45
12 Op-

2  
7 7.31 14.10 2.156 12.59 2.04 8.04

Period means and deltas from original control data where n-2

Lower 951

-0.1022
-0.0609
-0.1389
0.0380
0.0167
0.1795
0.1723
0.2190

-0.3073
-0.6890
-0.4456
-1.0178
-0.7794
-0.3043
0.0743

-0.0981

Lower 95%

-0.2132

Lower 95%

-0.6795
-0.5957
-0.4994
-0.0581
0.1196

-0.9261
-0.2802

Delta
Range

46.40
49.80
57.40
46.00
90.10
44.80
66.15
52.80

190.30
130.15
190.10

20.00
28.40
46.25

Upper Lower
95% Cli. 95% C.I.

5.61 -8.28
28.64 -8.96
10.87 -3.56
26.70 -3.20

4.70 -9.05
26.41 -3.20
-0.05 -17.28
2.83 -36.25

-9.80 -48.79
-11.93 -96.86
-27.84 -70.65

9.60 -6.01
4.93 -0.03

23.07 -7.00

Period

Op-1
Op-2

Station Standard Upper Lower
N Mean Range Error 95% C.I. 95% C.I.

26 11.38 42.95 2.150 15.81 6.96
7 15.35 56.90 7.684 34.15 -3.45



Analysis of Variance for NET for 0480 - tunicates, colonial/social unid.

Stations - 4, 5,6, 8. 9, 10, 12 level ÷1 ft MLLW

Data transformed using arcsin.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 174.000 4.27 0.0402
SEASON 1 174.000 1.21 0.2732
STATION 6 174.000 2.83 0.0118
PERIOD*SEASON 1 174.000 0.08 0.7801
STATION-PERIOD 6 174.000 0.99 0.4345
STATION*SRASON 6 174.000 0.89 0.506S
PERIOD STATION-SPASON 6 174.000 0.42 0.8648

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50S

Source Parameter Parameter Power Power Change

PERIOD 4.27 3.22 0.6606 0.5572 0.1110
STATION-PERIOD 5.93 0.00 0.5153 . 0.1053

Estimates for contrasts on combinations of interaction terns

Source Difference Std. Err. T-value Prob.

Period in DC -3.4310 1.2926 -2.654 .0087
Period in PC -0.2056 1.1940 -0.172 .8635
Period in FC-S 0.7487 1.5457 0.484 .6287
Period in FC-W -1.1598 1.8203 -0.637 .5248
Period in DC-S -3.8933 1.7254 -2.256 .0253
Period in DC-W -2.9688 1.9251 -1.542 .1249

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 0.779 0.1228 6.34 .0000 0.9818 0.5756
Period Op-2 1.298 0.2193 5.92 .0000 1.6609 0.9355
Op-1-0

4  
0.493 0.3724 1.32 .187S 1.1084 -0.1231

Op-2-04 -0.313 0.6449 -0.49 .6281 0.7536 -1.3795
Op-1-05 0.337 0.3724 0.90 .3669 0.9526 -0.2789
0p-2-05 0.230 0.5688 0.40 .6863 1.1707 -0.7105
Op-l-06 0.716 0.2921 2.45 .0152 1.1992 0.2331
Op-

2
-

0 6  
1.834 0.5688 3.22 .0015 2.7747 0.8935

Op-l-08 0.995 0.3422 2.91 .0041 1.5604 0.4287
Op-2-08 1.834 0.5688 3.22 .0015 2.7747 0.8935
Op-l-09 0.976 0.2921 3.34 .0010 1.4587 0.4927
Op-2-09 1.834 0.5688 3.22 .001S 2.7747 0.8935
Op-1-10 0.959 0.2981 3.22 .0015 1.4524 0.4664
Op-2-10 1.834 0.5688 3.22 .0015 2.7747 0.8935
Op-i-1

2  
0.976 0.2921 3.34 .0010 1.4587 0.4927

Op-2-12 1.834 0.5688 3.22 .0015 2.7747 0.8935

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.5195 0.2514 -2.067 .0402 -0.1038 -0.9352

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04 0.8056 0.7447 1.08 .2808 2.0371 -0.42S9
Station 05 0.1067 0.6798 0.16 .8758 1.2309 -1.0175
Station 06 -1.1179 0.6394 -1.75 .0822 -0.060S -2.1753
Station 08 -0.8396 0.6638 -1.26 .2076 0.2581 -1.9372
Station 09 -0.8584 0.6394 -1.34 .1812 0.1990 -1.9158
Station 10 -0.8747 0.6422 -1.36 .1750 0.1873 -1.9366
Station 12 -0.8584 0.6394 -1.34 .1812 0.1990 -1.9158

Station-period means and deltas from original data where control n-2

Station standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

04 Op-l 16 0.02 0.14 0.010 0.04 -0.00 0.03 0.24 0.06 -0.01
04 Op-2 6 0.35 1.32 0.211 0.89 -0.19 -0.12 0.76 0.17 -0.40
OS Op-l 16 0.04 0.35 0.024 0.09 -0.01 0.00 0.45 0.06 -0.05
05 Op-2 7 0.13 0.21 0.035 0.22 0.04 0.11 1.08 0.47 -0.24
06 Op-l 26 0.03 0.83 0.032 0.10 -0.03 0.03 1.11 0.10 -0.05
06 Op-2 7 0.00 0.00 0.000 0.24 1.08 0.61 -0.12
08 Op-1 19 0.00 0.00 0.000 0.05 0.17 0.09 0.02
08 Op-2 7 0.00 0.0O 0.000 0.24 1.08 0.61 -0.12
09 Op-l 26 0.00 0.00 0.000 0.06 0.35 0.09 0.03
09 Op-2 7 0.00 0.00 0.000 0.24 1.08 0.61 -0.12
10 Op-l 25 0.00 0.00 0.000 0.06 0.35 0.10 0.03
10 Op-2 7 0.00 0,00 0.000 0.24 1.08 0.61 -0.12
12 Op-1 26 0.00 0.00 0.000 0.06 0.35 0.09 0.03
12 Op-2 7 0.00 0.00 0.000 0.24 1.08 0.61 -0.12

Period means and deltas from original control data where n-2

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-l 26 0.06 0.35 0.016 0.09 0.03
Op-2 7 0.24 1.08 0.148 0.61 -0.12



APPENDIX E3 - ANOVA Test Results

Subtidal Algae



Analysis of Variance for SLC for 0981 - Ahnfeltiopsis linearis

Stations = 2210, 0611, 0910. 0915, 1015, 1210

Data transformed using log baselO(x . .5)

Results for Analysis of Variance

Source Source df Error df F-val ue

PERIOD
SEASON
STATION
PERIOD*SEASON
STATION-PERIOD
STATION*SRASON
PERIOD- STATI ON SEASON

Results for Power Analysis
Power at alpha = .1

1 102.000 1.69
1 102.000 3.50
5 102.000 1.55
1 102.000 2.24
5 102.000 1.46
5 102.000 1.74
5 102.000 0.91

Prob.

0.1961
0.0643
0.1811
0.1374
0.2081
0.1320
0.4772

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 1.69 0.66 0.3640 0.2082 0.5632
STATION-PERIOD 7.32 2.18 0.6270 0.2584 0.2078

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.9080 0.4659 -1.949 .0541
Period in FC 0.2428 0.2104 1.154 .2513
Period in PC-S 0.0274 0.2151 0.127 .8990
Period in FC-W 0.4581 0.3617 1.267 .2082
Period in DC-S 0.0728 0.4588 0.159 .0742
Period in DC-W -1.8889 0.8111 -2.329 .0218

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 -0.220 0.0365 -6.04 .0000 -0.1598 -0.2808
Period Op-2 -0.109 0.0770 -1.42 .1583 0.0184 -0.2373
Op-1 0611 -0.060 0.0815 -0.73 .4646 0.0754 -0.1951
0p-2 0611 0.000 0.1906 0.00 1.000 0.3165 -0.3165
Op-1 0910 -0.206 0.0869 -2.37 .0196 -0.0618 -0.3503
Op-2 0910 0.091 0.1846 0.49 .6236 0.3973 -0.2155
Op-1 0915 -0.269 0.0977 -2.76 .0069 -0.1072 -0.4314
Op-2 0915 -0.209 0.1906 -1.10 .2750 0.1072 -0.5257
Op-1 1015 -0.242 0.0977 -2.47 .0151 -0.0794 -0.4037
Op-2 1015 -0.230 0.1906 -1.21 .2304 0.0864 -0.5465
Op-1 1210 -0.589 0.0815 -7.23 .0000 -0.4538 .-0.7243
Dp-2 1210 -0.109 0.1846 -0.59 .5548 0.1970 -0.4158
Op-i 2210 0.044 0.0890 0.49 .6240 0.1916 -0.1040
Op-2 2210 -0.199 0.1906 -1.04 .2991 0.1175 -0.5154

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.1109 0.0852 -1.301 .1961 0.0306 -0.2523

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.0598 0.2073 -0.29 .7735 0.2843 -0.4040
Station 0910 -0.2969 0.2040 -1.46 .1486 0.0417 -0.6356
Station 0915 -0.0601 0.2142 -0.28 .7796 0.2955 -0.4157
Station 1015 -0.0115 0.2142 -0.05 .9573 0.3441 -0.3671
Station 1210 -0.4797 0.2018 -2.38 .0193 -0.1448 -0.8146
Station 2210 0.2428 0.2104 1.15 .2513 0.5920 -0.1065

Station-period means and deltas from original data where control n-1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-l 19 0.24 1.50 0.096 0.44 0.03 -0.13 2.00 0.11 -0.37
0611 Op-2 4 1.00 3.50 0.842 3.68 -1.68 -0.75 4.00 2.26 -3.76
0910 Op-i 18 0.64 2.00 0.150 0.96 0.32 -0.53 3.00 -0.15 -0.90
0910 Op-2 5 0.40 1.00 0.187 0.92 -0.12 -0.10 1.50 0.71 -0.91
0915 Op-1 14 0.93 3.50 0.286 1.55 0.31 -0.79 4.50 -0.10 -1.47
0915 Op-2" 4 1.13 2.00 0.473 2.63 -0.38 -0.88 2.50 0.89 -2.64
1015 Op-i 14 0.82 4.00 0.354 1.59 0.06 -0.68 5.00 0.12 -1.48
1015 Op-2 4 0.75 1.50 0.323 1.78 -0.28 -0.50 1.SO 0.63 -1.63
1210 Op-i 19 2.47 7.50 0.452 3.42 1.52 -2.37 7.80 -1.42 -3.32
1210 Op-2 5 2.40 7.00 1.317 6.06 -1.26 -2.10 7.50 1.86 -6.06
2210 Op-i 16 0.00 0.00 0.000 0.06 0.50 0.15 -0.03
2210 Op-2 4 0.63 2.00 0.473 2.13 -0.88 -0.38 1.50 0.82 -i.57

Period means and deltas from original control data where n=l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 19 0.11 1.00 0.061 0.23 -0.02
Op-2 S 0.30 0.50 0.122 0.64 -0.04



Analysis of Variance for SLC for 0003 - bare rock

Stations - 2210, 0611. 0910, 0915, 1015, 1210

Data transformed using log baself (- *.5)

Results for Analysis of Variance

Source Source df Error df F-value

PERIOD
SEASON
STATION
PERIODSEEASON
STATION*PERIOD
STATIONESEASON
PERIOD-STATION*SEASON

Results for Power Analysis
Power at alpha . .1

1
1
5
1
8
5
5

102.000 7.26
102.000 0.02
102.000 4.39
102.000 0.99
102.000 1.20
102.000 1.36
102.000 1.79

Prob.

0.0082
0.8775
0.0012
0.3224
0.3138
0.2448
0.1213

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 7.26 6.12 0.8489 0.7917 0.7726
STATION-PERIOD 6.01 0.89 0.5439 0.1614 0.1321

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 1.9319 0.6343 3.046 .0030
Period in PC -0.0567 0.2864 -0.198 .8435
Period in FC-S 0.1610 0.2928 0.050 .5836
Period in FC-W -0.2744 0.4924 -0.557 .5786
Period in DC-S 1.0222 0.6246 1.637 .1048
Period in DC-W 2.8415 1.1041 2.574 .0115

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0.012 0.0496 -0.25 .8052 0.0701 -0.0946
Period Op-2 -0.325 0.1048 -3.10 .0025 -0.1508 -0.4988
Op-1 0611 -0.520 0.1109 -4.69 .0000 -0.3359 -0.7042
Op-

2 
0611 -0.538 0.2595 -2.07 .0407 -0.1072 -0.9687

Op-i 0910 -0.170 0.1183 -1.44 .1525 0.0258 -0.3668
Op-2 0910 -0.774 0.2813 -3.08 .0027 -0.3568 -1.1910
Op-i 0915 0.116 0.1330 0.88 .3831 0.3372 -0.1042
Op-2 0918 -0.296 0.2595 -1.14 .2561 0.1344 -0.7271
Op-i 1015 0.306 0.1330 2.30 .0234 0.5266 0.0852
Op-2 1015 0.100 0.2595 0.39 .6998 0.5311 -0.3304
Op-1 1210 0.117 0.1109 1.05 .2945 0.3010 -0.0673
Op-2 1210 -0.575 0.2513 -2.29 .0241 -0.1582 -0.9924
Op-1 2210 0.078 0.1212 0.64 .5231 0.2789 -0.1235
Op-2 2210 0.134 0.2595 0.52 .6050 0.5651 -0.2964

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.3125 0.1160 2.694 .0082 0.5051 0.1200

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.0179 0.2822 0.06 .9496 0.4864 -0.4506
Station 0910 0.6034 0.2777 2.17 .0321 1.0644 0.1425
Station 0915 0.4128 0.2916 1.42 .1599 0.8969 -0.0712
Station 1015 0.2056 0.2916 0.70 .4824 0.6896 -0.278S
Station 1210 0.6921 0.2747 2,52 .0133 1,1481 0.2362
Station 2210 -0.0567 0.2864 -0.20 .8435 0.4188 -0.5321

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-i 19 8.84 23.00 1.770 12.56 5.12 -6.92 30.50 -2.74 -11.11
0611 Op-2 4 3.50 8.00 1.848 9.38 -2.38 -2.75 9.00 3.95 -9.45
0910 Op-I 18 2.61 17.00 0.924 4.56 0.66 -0.86 25.50 1.48 -3.20
0910 Op-2 5 8.40 16.00 3.385 17.80 -1.00 -7.70 15.00 1.11 -16.51
0915 Op-1 14 2.25 17.00 1.191 4.82 -0.32 -0.11 5.50 0.92 -1.13
0915 Op-2 4 4.88 14.00 3.275 15.30 -5.55 -4.13 13.50 5.90 -14.15
1018 Op-I 14 0.96 3.50 0.285 1.58 0.35 1.18 16.00 3.34 -0.98
1015 Op-2 4 1.50 5.50 1.339 5.76 -2.76 -0.75 4.50 2.72 -4.22
1210 Op-l 19 1.24 5.50 0.325 1.92 0.55 0.68 11.50 1.88 -0.51
1210 Op-2 5 3.00 9.50 1.673 7.65 -1.65 -2.30 9.00 2.38 -6.98
2210 Op-i 16 1.16 4.00 0.328 1.86 0.46 0.66 15.00 2.49 -1.18
2210 Op-2 4 0.78 2.00 0.479 2.27 -0.77 0.00 3.50 2.34 -2.34

Period means and deltas from original control data where n=1

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

op-i 19 1.92 14.00 0.721 3.44 0.41
Op-2 5 0.70 1.50 0.255 1.41 -0.01



Analysis of Variance for SLC for 0049 - Calliarthron/Sossiella spp.-complex

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 102.000 11.37 0.0011
SEASON 1 102.000 1.50 0.2237
STATION 5 102.000 40.43 0.0000
PERIOD-SEASON 1 102.000 0.60 0,4404
STATION-PERIOD 5 102.000 4.91 0.0005
STATION-SEASON 5 102.000 0.64 0.6726
PERIOD* STATION*SEASON 5 102.000 0.32 0.9025

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non-
Centrality Centrality

Source Parameter Parameter Power

PERIOD 11.37 10.1S 0.9559
STATION-PERIOD 24.57 19.08 0.9901

Adjusted
Power

0.9357
0.9635

Power to
Detect 50%
Change

1.0000
0.9961

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -42.8926 12.3320 -3.478 .0007
Period in PC -2.7348 5.5692 -0.491 .6244
Period in FC-S 1.5303 5.6925 0.269 .7886
Period in FC-W -7.0000 9.5738 -0.731 .4664
Period in DC-S -36.6769 12.1439 -3.020 .0032
Period in DC-W -49.1083 21.4671 -2.288 .0242

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95%

Period Op-1 6.402 0.9648 6.64 .0000 8.0039
Period Op-2 14.007 2.0384 6.87 .0000 17.3905
op-1 0611 35.308 2.1567 7.10 .0000 18.8877
Op-2 0611 40.250 5.0458 7.98 .0000 48.6257
Op-

1 
0910 12.454 2.2996 5.42 .0000 16.2709

Op-2 0910 29.438 4.6856 6.03 .0000 37.5473
Op-I 0915 -5.486 2.5852 -2.12 .0362 -1.1962
Op-2 0915 -0.000 5.0458 -0.00 1.000 8.3757
Op-i 1015 16.625 2.5652 6.43 .0000 20.9163
Op-2 1015 5.750 5.0458 1.14 .2571 14.1257
Op-i 1210 19.083 2.1567 8.65 .0000 22.6633
Op-2 1210 25.438 4.8856 5.21 .0000 33.5473
Op-1 2210 -19.568 2.3569 -8.30 .0000 -15.6559
Op-2 2210 -16.833 5.0458 -3.34 .0012 -6.4576

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period -7.6046 2.2552 -3.372 .0011 -3.8611

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95t

Station 0611 -24.9423 5.4874 -4.55 .0000 -15.8335
Station 0910 -16.9837 5.3997 -3.1S .0022 -8.0205
Station 091S -5.4875 5.6696 -0.97 .3354 3.9236
Station 1015 10.8750 5.6696 1.92 .0579 20.2861
Station 1210 -6.3542 5,3405 -11,9 .2369 2.5107
Station 2210 -2.7348 5.S692 -0.49 .6244 6.5096

Station-period means and deltas from original data where control n-i

Lower 9S5

4.8008
10.6234
11.7277
31.8743

8.6367
21.3277
-9.7788
-8.3757
12.3337
-2.6257
15.5033
17.3277

-23.4805
-25.2091

Lower 951

-11.3481

Lower 95%

-34.0511
-25.9468
-14.8986

1.4639
-15.2190
-11.9793

Station-Period N

0611 Op-1 19
0611 Op-2 4
0910 Op-I 16
0910 Op-2 5
0915 op-i 14
0915 Op-2 4
1015 Op-1 14
1015 Op-2 4
1210 Op-1 19
1210 Op-2 5
2210 Op-I 16
2210 Op-2 4

Station
Mean

25.32
3.25

29.94
17.60
47.71
41.63
25.07
37.00
22.97
18.00
62.47
62.36

Range

32.SO
3.50

32.50
15.00
22.00

9.00
21.50
4.00

39.00
11.00
32.50
11.00

Standard Upper
Error 956 c.i.

2.116 29.76
0.722 5.55
1.921 34.00
2.416 24.31
1.569 51.10
1.908 47.70
1,548 28.41
0.816 39.60
2.134 27.46
2.074 23.76
2.636 68.09
2.478 70.26

Lower
95% c.i.

-20.57
0.95

2569
10.89
44.33
35.55
21.73
34.40
18.49
12.24
56.85
54.49

Mean
Delta

16.71
40.38
12.83
27.90
-3.93
2.00

18.71
6.63

19.05
27.50

-19.41
-18.75

Delta
Range

44.50
15.00
42.00
18.50
29.50
18.50
40.00
15.00
32.00
16.50
26.50
15.00

upper
951 CIi.

22.05
50.69
17.34
37.36
0.58

16.94
24.22
17.71
22.87
36.81

-15.53
-8.49

Lower
95% C.I.

11.37
30.06

8.32
16.44
-8.44

-12.94
13.21
-4.46
15.23
18.19

-23.26
-29.01

Period means and deltas from original control data where n=1

Station Standard Upper Lower
Period N Mean Range Error 95W C.I. 95% C.I.

Op-i 19 42.03 40.00 2.112 46.46 37.59
Op-2 5 45.50 20.00 3.521 55.28 35.72



Analysis of Variance for SLC for 0112 - Callophyllig spp.

Stations = 2210, 0611, 0910, 0915, 1015. 1210

Data transformed using log basalO(x . .5)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 102.000 1.20 0.2756
SEASON 1 102.000 0.51 0.4778
STATION 5 102.000 3.63 0.0046
PERIOD-SEASON 1 102.000 5.34 0.0220
STATION-PERIOD 5 102.000 0.60 0.6999
STATIONSEASON 5 102.000 0.46 0.7971
PERIOD-STATION SEASON 5 102.000 0.28 0,9252

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 1.20 0.18 0.2922 0.1296 0.7144

STATION-PERIOD 3.00 0.00 0.3224 0.2057

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.6418 0.4646 1.381 .1702
Period in PC -0.0830 0.2098 -0.396 .6932
Period in FC-S 0.0089 0.2145 0.042 .9669
Period in PC-W -0.1749 0.3607 -0.485 .6288
Period in DC-S 1.7283 0.4575 3.778 .0003
Period in DC-W -0.4448 0.8088 -0.550 .5836

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95&

Period Op-i 0.468 0.0364 12.89 .0000 0.5285 0.4079
Period Op-2 0.375 0.0768 4.88 .0000 0.5026 0.2476
Op-i 0611 0.630 0.0813 7.76 .0000 0.7652 0.4955
Op-2 0611 0.481 0.1901 2.53 .0129 0.7965 0.1653
Op-1 0910 0.707 0.0866 8.16 .0000 0.8511 0.5635
Op-2 0910 0.410 0.1641 2.23 .0280 0.7160 0.1049
Op-1 0915 0.424 0.0974 4.35 .0000 0.5855 0.2622
Op-

2 
0915 0.242 0.1901 1.27 .2053 0.5579 -0.0732

Op-i 1015 0.360 0.0974 3.69 .0004 0.5215 0.1981
Op-2 1019 0.481 0.1901 2.53 .0129 0.7965 0.1653
Op-i 1210 0.658 0.0813 8.10 .0000 0.7932 0.5235
Op-2 1210 0.523 0.1841 2.84 .0054 0.6288 0.2178
Op-1 2210 0.030 0.0886 0.33 .7392 0.1770 -0.1178
Op-2 2210 0.113 0.1901 0.59 .5548 0.4282 -0.2029

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95t Lower 95W

Period 0.0931 0.0850 1.096 .2756 0.2342 -0.0479

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.1495 0.2067 0.72 .4714 0,4926 -0.1937
Station 0910 0.2969 0.2034 1.46 .1475 0.6346 -0.0408
Station 0915 0.1815 0.2136 0.85 .3975 0.5361 -0.1731
Station 1015 -0.1211 0.2136 -0.57 .5720 0.2335 -0.4757
Station 1210 0.1350 0.2012 0.67 .5036 0.4690 -0.1989
Station 2210 -0.0830 0.2098 -0.40 .6932 0.2653 -0,4313

Station-period means and deltas from original data where control n=1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95V c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-i 19 0.53 2.50 0.181 0.91 0.15 3.63 8.00 4.64 2.62
0611 Op-2 4 0.00 0.00 0.000 1.13 2.50 2.89 -0.64
0910 OP-i 18 0.44 2.50 0.156 0.77 0.12 3.92 8.00 4.87 2.97
0910 Op-2 5 0,40 1.50 0,292 1.21 -0.41 0.90 2.00 1.92 -0.12
0915 OP-i 14 1.32 7.00 0.504 2.41 0.23 2.89 9.00 4.29 1.50
091S OP-2 4 0.25 1.00 0.250 1.05 -0.55 0.88 2.90 2.64 -0.89
1015 Op-I 14 1.54 5.50 0.501 2.62 0.45 2.68 9.00 4.09 1.27
1015 Op-2 4 0.00 0.00 0.000 1.13 2.50 2.89 -0.64
1210 Op-i 19 0.45 4.50 0,245 0.96 -0.07 3.71 8.00 4.77 2.65
1210 Op-2 5 0.00 0.00 0,000, 1.30 2.50 2.59 0.01
2210 Op-i 16 3.81 9.00 0.694 5.29 2.33 0.47 9.50 1.85 -0.91
2210 Op-2 4 0.86 2.50 0.591 2.75 -1.00 0.25 0.50 0.71 -0.21

Period means and deltas from original control data where n-1

Station . Standard Upper Lower
Period N Mean Range Error 951 C.I. 95% C.I.

Op-1 19 4.16 8.50 0.534 5.28 3.04
Op-2 5 1.30 2.50 0.464 2.59 0.01



Analysis of Variance for SLC for 0125 - Chondracanthus corymbiferus

Stations - 2210,-0611, 0910, 0915, 1015, 1210

Data transformed using log baselo(x + .1)

Results for Analysis of'Variance

Source Source df Error df F-value

PERIOD 1 102.000 39.95
SEASON 1 102.000 11.80
STATION 5 102.000 6.66
PERIODtSEASON 1 102.000 0.10
STATION-PERIOD 5 102.000 1.00
STATION-SEASON 5 102.000 1.56
PERIOD-STATIONMSEASON S 102.000 0.70

Results for Power Analysis
Power at alpha . .1

Prob.

0.0000
0.0009
0.0000
0.7579
0.4234
0.1771
0.6273

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 39.95 38.16 1.0000 1.0000 1.0000

STATION-PERIOD 4.99 0.00 0.4726 0.1001

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -2.6638 0.4051 -6.576 .0000
Period in PC -0.1452 0.1829 -0.794 .4291
Period in FC-S -0.1079 0.1870 -0.577 .5652
Period in FC-N -0.1826 0.3145 -0.581 .5628
Period in DC-S -2.5638 0.3989 -6.428 .0000
Period in DC-N -2.7638 0.7051 -3.920 .0002

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.128 0.0317 4.05 .0001 0.1808 0.0756
Period Op-2 0.596 0.0670 8.91 .0000 0.7076 0.4853
Op-1 0611 -0.055 0.0708 -0.77 .4433 0.0631 -0.1721
Op-2 0611 0.596 0.1657 3.60 .0005 0.8712 0.3210
Op-i 0910 0.181 0.0755 2.40 .0183 0.3066 0.0558
Op-

2 
0910 0.691 0.1605 4.31 .0000 0.9575 0.4248

Op-1 0915 0.309 0.0849 3.64 .0004 0.4502 0.1683
Op-2 0915 0.710 0.1657 4.28 .0000 0.9848 0.4346
Op-i 1015 0.195 0.0849 2.30 .0234 0.3364 0.0545
Op-2 1015 0.813 0.1657 4.91 .0000 1.0886 0.5384
Op-i 1210 0.288 0.0708 4.06 .0001 0.4054 0.1702
Op-2 1210 0.772 0.1605 4.81 .0000 1.0389 0.5061
Op-1 2210 -0.150 0.0774 -1.93 .0559 -0.0212 -0.2782
Op-2 2210 -0.004 0.1657 -0.03 .9185 0.2706 -0.2796

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.4682 0.0741 -6.320 .0000 -0.34S2 -0.5911

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.6506 0.1802 -3.61 .0005 -0.3515 -0.9498
Station 0910 -0.8100 0.1774 -2.86 .0049 -0.2156 -0.8044
Station 0915 -0.4005 0.1862 -2.15 .0339 -0.0914 -0.7096
Station 1015 -0.6181 0.1862 -3.32 .0013 -0.3089 -0.9272
Station 1210 -0.4847 0.1754 -2.76 .0068 -0.1935 -0.7758
Station 2210 -0.1452 0.1829 -0.79 .4291 0.1584 -0.4489

Station-period means and deltas from original data where control n-I

Station standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 9S% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-i 19 32.71 75.50 5.265 43.77 21.65 -13.03 81.00 -0.67 -25.38
0611 Op-2 4 12.00 21.00 4.416 26.05 -2.05 12.68 33.50 39.73 -13.96
0910 Op-i 18 16.36 29.50 1.972 20.52 12.20 3.47 35.50 8.93 -1.99
0910 Op-2 5 6.00 7.00 1.151 9.20 2.80 19.50 15.50 26.09 10.91
0915 Op-i 14 15.36 25.50 2.458 20.67 10.05 S.46 33.00 11.14 -0.21
0915 Op-2 4 6.25 5.50 1.233 10.17 2.33 18.63 21.50 34.82 2.43
1015 Op-i 14 15.00 18.50 1.567 16.39 11.61 5.82 26.00 9.24 2.40
1015 Op-2 4 5.75 13.00 2.9S5 15.15 -3.65 19.13 17.50 30.66 7.59
1210 Op-i 19 12.55 34.00 1.848 16.43 8.67 7.13 47.50 12.32 1.95
1210 Op-2 5 5.80 15.00 2.681 13.24 -1.64 19.70 12.00 25.62 13.76
2210 Op-1 16 29.09 24.00 1.691 32.70 25.49 -9.00 20.00 -5.72 -12.28
2210 Op-2 4 26.00 9.50 1.969 32.26 19.74 -1.13 12.80 9.28 -11.53

Period means and deltas from original control data where n=1

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 19 19.66 18.50 1.213 22.23 17.13
Op-2 5 25.50 21.00 3.918 36.38 14.62



Analysis of Variance for SLC for 1305 - Chondracanthus harveyanue/spinosus

Stations - 2210, 0611, 0910. 0915, 1015. 1210

Data transformed using log baselO(x * .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 102.000 1.45 0.2308
SEASON 1 102.000 0.02 0.8815
STATION 5 102.000 12.25 0.0000
PERIODOSRASON 1 102.000 0.05 0.8214
STATION-PERIOD 5 102.000 0.98 0.4365
STATIONSEASON 5 102.000 0.90 0.4828
PERIOD-STATION-SEASON 5 102.000 0.63 0.6756

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 1.45 0.42 0.3296 0.1703 0.2430

STATION-PERIOD 4.68 0.00 0.4647 0.1804

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.9578 0.7240 1.323 .1888
Period in PC -0.0000 0.3270 -0.000 1.000
Period in PC-S 0.0000 0.3342 0.000 1.000
Period in FC-W -0.0000 0.5621 -0.000 1.000
Period in DC-S 0.7780 0.7130 1.091 .2778
Period in DC-W 1.1376 1.2604 0.903 .3689

Least square means a confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. tpper 951 Lower 9S%

Period Op-I -0.360 0.0566 -6.35 .0000 -0.2658 -0.4539
Period Op-2 -0.519 0.1197 -4.34 .0000 -0.3208 -0.7182
Op-i 0611 0.000 0.1266 0.00 1.000 0.2102 -0.2102
Op-

2 
0611 -0.000 0.2963 -0.00 1.000 0.4918 -0.4918

Op-1 0910 -0.409 0.1380 -3.03 .0031 -0.1849 -0.6331
Op-2 0910 -1.032 0.2868 -3.60 .0005 -0.5560 -1.5083
Op-i 0915 -0.614 0.1518 -4.04 .0001 -0.3618 -0.8656
Op-2 0915 -0.456 0.2963 -1.54 .1267 0.0356 -0.9480
OP-i 1015 0.000 0.1518 0.00 1.000 0.2520 -0.2520
Op-2 1015 0.000 0.2963 0.00 1.000 0.4918 -0.4918
Op-l 1210 -1.136 0.1266 -8.97 .0000 -0.9262 -1.3466
Op-2 1210 -1.629 0.2868 -5.68 .0000 -1.1524 -2.1047
Op-I 2210 -0.000 0.1384 -0.00 1.000 0.2297 -0.2297
Op-2 2210 0.000 0.2963 0.00 1.000 0.4918 -0.4918

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95W Lower 951

Period 0.1596 0.1324 1.206 .2308 0.3794 -0.0602

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 951

Station 0611 0.0000 0.3222 0.00 1.000 0.5348 -0.5348
Station 0910 0.6232 0.3170 1.97 .0521 1.1495 0.0969
Station 0915 -0.1576 0.3329 -0.47 .6369 0.3950 -0.7102
Station 1015 0.0000 0.3329 0.00 1.000 0.5526 -0.5526
Station 1210 0.4922 0.3136 1.57 .1196 1.0127 -0.0283
Station 2210 -0.0000 0.3270 -0.00 1.000 0.5428 -0.5428

Station-period means and deltas from original data where control n.1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 951 c.i. 95% C.i. Delta Range 951 Cli. 951 C.I.

0611 Op-i 19 0.00 0.00 0.000 0.00 0.00
0611 Op-2 4 0.00 0.00 0.000 0.00 0.00
0910 OP-l 18 0.47 2.50 0.174 0.84 0.11 -0.47 2.50 -0.11 -0.84
0910 Op-2 5 0.90 2.50 0.430 2.09 -0.29 -0.90 2.50 0.29 -2.09
0915 Op-l 14 1.14 4.50 0.417 2.04 0.24 -1.14 4.50 -0.24 -2.04
0915 Op-2 4 1.13 2.50 0.657 3.22 -0.97 -1.13 2.50 0.97 -3.22
1015 Op-i 14 0.00 0.00 0.000 . 0.00 0.00
1015 Op-2 4 0.00 0.00 0.000 0.00 0.00
1210 Op-i 19 3.47 16.00 0.985 .5.54 1.40 -3.47 16.00 -1.40 -5.54
1210 Op-2 5 7.20 20.00 3.397 16.63 -2.23 -7.20 20.00 2.23 -16.63
2210 Op-1 16 0.00 0.00 0.000 0.00 0.00
2210 Op-2 4 0.00 0.00 0.000 0.00 0.00

Period means and deltas from original control data where n-l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 19 0.00 0.00 0.000
Op-2 5 0.00 0.00 0.000



Analysis of Variance for SLC ;or 1302 - Chrysophyta unid.

Stations - 2210, 0611, 0910. 0915, 1015, 1210

Data not transformed.

Results for Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIOD-SEASON
STATION'PERIOD
STATION-SEASON
PERIOD STATION-SEASON

Results for Power Analysis
Power at alpha . .1

Source df Error df P-value

1 202.000 5.55
1 102.000 8.47
5 102.000 1.63
1 102.000 1.20
5 102.000 1.24
9 102.000 0.55
5 102.000 0.77

Prob.

0.0204
0.0044
0.1598
0.2763
0.2967
0.7390
0.5771

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 5.55 4.44 0.7568 0.6734 0.364S
STATION-PERIOD 6.19 1.07 0.5562 0.1746 0.1389

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 16.5769 6.3341 2.617 .0102
Period in PC -0.2000 2.8605 -0.070 .9444
Period in PC-S 0.0000 2.9238 0.000 1.000
Period in FC-N -0.4000 4.9174 -0.081 .9353
Period in DC-S 8.770S 6.2375 1.406 .1627
Period in DC-N 24.3833 11.0261 2.211 .0292

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-valee Prob. Upper 95% Lower

Period Op-i -1.784 0.4956 -3.60 .0005 -0.9618 -2.1
Period Op-2 -4.514 1.0470 -4.31 .0000 -2.7760 -6.
Op-i 0611 -3.538 1.1078 -3.19 .0019 -1.6997 -5.
Op-2 0611 -4.667 2.5917 -1.80 .0747 -0.3646 -8.!
Op-i 0910 -2.485 1.1811 -2.10 .0379 -0.5240 -4.
Op-

2 
0910 -9.125 2.5094 -3.64 .0004 -4.9596 -13.

Op-i 0915 -1.837 1.3279 -1.38 .1694 0.3666 -4.(
Op-

2 
0915 -3.417 2.5917 -1.32 .1904 0.8854 -7.

Op-i 1015 -0.437 1.3279 -0.33 .7425 1.7666 -2.-
Op-2 1015 -7.250 2.5917 -2.80 .0062 -2.9480 -11.
Op-i 1210 -1.208 1.1079 -1.09 .2779 0.6305 -3.-
Op-

2 
1210 -1.625 2.5094 -0.65 .5187 2.5404 -5.

Op-i 2210 -1.200 1.2106 -0.99 .3239 0.8095 -3.
Op-2 2210 -1.000 2.5917 -0.39 .7004 3.3020 -5.;

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower

Period 2.7295 1.1583 2.356 .0204 4.6522 0.1

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 956 Lower

Station 061i 1.1282 2.8195 0.40 .6898 5.8067 -3.!
Station 0910 6.6404 2.7735 2.39 .018D 11.2442 2.4
Station 0915 1.5792 2.9121 0.54 .5888. 6.4130 -3.
Station 1015 6.6125 2.9121 2.34 .0213 11.6463 1.
Station 1210 0.4167 2.7430 0.15 .8796 4.9699 -4.
Station 2210 -0.2000 2.8605 -0.07 .9444 4.5482 -4.

95%

6070
2518
3773
9687
4452
2904
0416
7187
6416
5520
0471
7904
2095
3020

95%

8067

95%

5503
0366
2546
9787
1366
9482

Station-period means and deltas from original data where control n=l

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 95W c.i. 95% c.i. Delta

0611 Op-i 19 2.34 24.00 1.390 5.26 -0.58 -2.26
0611 Op-2 4 3.25 7.50 1.588 8.30 -1.80 -3.25
0910 Op-i 18 2.61 32.00 1.788 6.38 -1.16 -2.61
0910 Op-2 5 7.40 13.50 2.586 14.58 0.22 -7.40
0915 Op-i 14 1.71 10.00 0.827 3.50 -0.07 -1.71
0915 Op-2 4 1.88 6.50 1.546 6.80 -3.05 -1.88
1015 Op-i 14 0.25 3.50 0.250 0.79 -0.28 -0.25
1015 Op-2 4 4.88 12.00 2.860 13.98 -4.23 -4.88
1210 Op-i 19 0.84 13.50 D.709 2.33 -0.65 -0.76
1210 Op-2 5 2.00 9.00 1.761 6.89 -2.89 -2.00
2210 Op-i 16 0.75 12.00 0.750 2.35 -0.85 -0.75
2210 Op-2 4 0.50 2.00 0.500 2.09 -1.09 -0.50

Period means and deltas from original control data where n-l

Station Standard Upper Lower
Period N' Mean Range Error 95t C.I. 95% C.I.

Op-i 19 0.08 1.50 0.079 0.24 -0.09
Op-2 5 0.00 0.00 0.000

Delta Upper Lower
Range 95% CIi. 95% C.I.

25.50 0.68 -5.20
7.50 1.80 -8.30

32.00 1.16 -6.38
13.50 -0.22 -14.58
10.00 0.07 -3.50

6.50 3.05 -6.80
3.50 0.29 -0.79

12.00 4.23 -13.98
15.00 0.75 -2.27

9.00 2.89 -6.89
12.00 0.85 -2.35

2.00 1.09 -2.09



Analysis of Variance for SLC for 0055 - Corallina officinalis

Stations - 2210, 0611, 0910. 0915, 1015, 1210

Data transformed using log basel0(x . .5)

Results for Analysis of Variance

Source Source df Error df F-va:Lue

PERIOD
SEASON
STATION
PERIOD SEASON
STATIONPERIOD
STATIONWSEASON
PERIOD* STATION' SEASON

Results for Power Analysis
Power at alpha - .1

1
1
5
1
5
5
5

102.000 11.47
102.000 0.35
102.000 2.92
102.000 0.59
102.000 0.33
102.000 0.04
102.000 0.17

Prob.

0.0010
0.5568
0.0167
0.4423
0.8918
0.9992
0.9725

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 11.47 10.25 0.9573 0.9376 0.2332
STATION-PERIOD 1.67 0.00 0.2191 0.1426

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 1.7515 0.5548 3.157 .0021
Period in PC 0.3104 0.2505 1.239 .2182
Period in FC-S 0.2712 0.2561 1.059 .2921
Period in FC-W 0.3496 0.4307 0.812 .4188
Period in DC-S 1.3212 0.5463 2.418 .0174
Period in DC-W 2.1818 0.9657 2.259 .0260

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-l 0.233 0.0434 5.36 .0000 0.3049 0.1608
Period Op-2 -0.111 0.0917 -1.21 .2296 0.0414 -0.2630
Op-1 0611 0.379 0.0970 3.91 .0002 0.5401 0.2180
Op-2 0611 0.080 0.2270 0.35 .7268 0.4563 -0.2973
Op-1 0910 0.086 0.1034 0.83 .4082 0.2576 -0.0858
Op-2 0910 -0.351 0.2198 -1.60 .1129 0.0134 -0.7163
Op-1 0915 0.276 0.1163 2.37 .0195 0.4690 0.0829
Op-2 0915 0.080 0.2270 0.35 .7268 0.4563 -0.2973
Op-1 1015 0.235 0.1163 2.05 .0430 0.4313 0.0452
Op-2 1015 0.000 0.2270 0.00 1.000 0.3768 -0.3768
Op-i 1210 0.028 0.0970 0.29 .7751 0.1888 -0.1333
Op-2 1210 -0.552 0.2198 -2.51 .0136 -0.1873 -0.9169
Op-1 2210 0.390 0.1060 3.68 .0004 0.5659 0.2139
Op-2 2210 0.080 0.2270 0.35 .7268 0.4563 -0.2973

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.3436 0.1015 3.387 .0010 0.5121 0.1752

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.2995 0.2469 1.21 .2278 0.7093 -0.1103
Station 0910 0.4374 0.2429 1.80 .0747 0.8406 0.0341
Station 0915 0.1964 0.2551 0.77 .4430 0.6198 -0.2270
Station 1015 0.2383 0.2551 0.93 .3523 0.6617 -0.1851
Station 1210 0.5799 0.2402 2.41 .0176 0.9787 0.1811
Station 2210 0.3104 0.2505 1.24 .2182 0.7263 -0.1055

Station-period means and deltas from original data where control n-l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-i 19 0.05 0.50 0.036 0.13 -0.02 1.08 3.50 1.59 0.56
0611 Op-2 4 0.00 0.00 0.000 0.25 1.00 1.0s -0.55
0910 Op-i 18 1.06 3.S0 0.265 1.61 0.50 0.08 6.50 0.94 -0.77
0910 Op-2 5 0.90 1.00 0.187 1.42 0.38 -0.60 1.50 0.21 -1.41
0915 Op-i 14 0.11 0.50 0.057 0.23 -0.02 0.75 3.00 1.28 0.22
0915 Op-2 4 0.00 0.00 0.000 0.25 1.00 1.05 -0.55
1015 Op-I 14 0.14 0.50 0.063 0.28 0.01 0.71 3.00 1.27 0.16
1015 Op-2 4 0.25 1.00 0.250 1.05 -0.55 0.00 2.00 1.30 -1.30
1210 Op-1 19 1.05 3.00 0.253 1.58 0.52 0.08 6.50 0.98 -0.82
1210 OP-2 5 2.60 7.00 1.355 6.36 -1.16 -2.30 6.50 1.00 -5.60
2210 Op-i 16 0.09 0.50 0.050 0.20 -0.01 1.19 3.00 1.74 0.64
2210 Op-2 4 0.00 0.00 0.000 0.25 1.00 1.05 -0.55

Period means and deltas from original control data where n=l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 19 1.13 3.50 0.250 1.66 0.61
Op-2 5 0.30 1.00 0.200 0.86 -0.26



Analysis of Variance for SLC for 0057 - coralline crust

Stations . 2210, 0611, 0910, 0915, 1015, 1210

Data not transformed.

Results for Analysis of Variance

Source Soul

PERIOD
SEASON
STATION
PERIOD.SEASON
STATION* PERIOD
STATION-SEASON
PERIODIISTATIONSEASON

Results for Power Analysis
Power at alpha -. 1

Non-
Centrality

Source Parameter

PERIOD 4.43
STATION-'PERIOD 2.45

rce df Error df F-Value

1
!
S
1
5
S
5

102.000
102.000
102.000
102.000
102.000
102.000
102.000

4.43
0.00
6.15
2.00
0.49
0.52
0.19

Prob.

0.0378
0.9724
0.0001
0.1605
0.7827
0.7590
0.9639

Adjusted non- Power to
Centrality Adjusted Detect 50%
Parameter Power Power Change

3.34 0.6721 0.5681 1.0000
0.00 0.2797 . 0.6894

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -47.5734 23.2531
Period in PC -6.1152 10.5012
Period in PC-S -18.0303' 10.7337
Period in PC-W 5.8000 18.0524
Period in DC-S -71.7301 22.8986
Period in DC-W -23.4167 40.4783

-2.046 .0433
-0.582 .5616
-1.680 .0961

0.321 .7486
-3.133 .0023
-0.578 .5642

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95%

Period Op-i -4.118 1.8193 -2.26 .0257 -1.0983
Period Op-2 4.830 3.8436 1.26 .2118 11.2099
Op-I 0611 23.798 4.0667 5.85 .0000 30.5485
Op-2 0611 23.750 9.5144 2.50 .0142 39.5433
Op-I 0910 -10.385 4.3360 -2.39 .0184 -3.1871
Op-2 0910 -1.437 9.2123 -0.16 .8763 13.8543
Op-i 0915 -4.925 4.8747 -1.01 .3147 3.1666
Op-2 0915 -0.583 9.5144 -0.06 .9512 15.2099
Op-i 1015 -24.400 4.8747 -5.01 .0000 -16.3084
Op-2 1015 -3.583 9.5144 -0.38 .7072 12.2099
Op-i 1210 -2.266 4.0667 -0.56 .S786 4.4844
Op-2 1210 11.250 9.2123 1.22 .2248 26.5418
Op-i 2210 -6.532 4.4442 -1.47 .1447 0.8452
Op-2 2210 -0.417 9.5144 -0.04 .9652 15.3766

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period -8.9481 4.2524 -2.104 .0378 -1.8894

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Station 0611 0.0481 10.3471 0.00 .9963 17.2235
Station 0910 -8.9471 10.1617 -0.88 .3816 7.9539
Station 0915 -4.3417 10.6905 -0.41 .6855 13.4038
Station 1015 -20.8167 10.6905 -1.95 .0543 -3.0712
Station 1210 -13.5160 10.0700 -1.34 .1825 3.1994
Station 2210 -6.1152 10.5012 -0.58 .5616 11.3161

Station-period means and deltas from original data where control n=1

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta

0611 Op-1 19 24.76 29.50 2.050 29.07 20.46 22.89
0611 Op-2 4 22.75 8.50 1.854 28.65 16.85 25.38
0910 Op-l 18 58.75 32.00 2.410 63.83 53.67 -11.44
0910 Op-2 5 50.90 18.00 3.341 60.18 41.62 -2.90
0915 Op-i 14 52.86 36.50 2.469 58.23 47.48 -4.79
0915 Op-2 4 43.25 30.00 6.395 63.60 22.90 4.88
1015 Op-i 14 73.93 24.50 2.025 78.30 69.55 -25.86
1015 Op-2 4 50.75 16.00 3.794 62.82 38.68 -2.63
1210 OP-1 19 52.26 49.00 3.284 59.16 45.36 -4.61
1210 Op-2 5 39.00 19.50 3.972 50.03 27.97 9.00
2210 Op-i 16 53.31 37.50 2.962 59.63 47.00 -7.78
2210 Op-2 4 44.25 27.50 7.025 68.61 21.59 3.88

Period means and deltas from original control data where n=1

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 19 47.66 51.50 2.755 53.45 41.87
Op-2 5 48.00 9.00 1.658 52.60 43.40

Lower 95%

-7.1381
-1.5502
17.0476

7.9567
-17.5821
-16.7293
-13.0166
-16.3766
-32.4916
-19.3766
-9.0165
-4.0418

-13.9089
-16.2099

Lower 95%

-16.0068

Lower 95%

-17.1274
-25.8481
-22.0872
-38.5622
-30.231S
-23.5464

Delta
Range

69.00
16.50
49.50
15.50
61.00
38.00
71.50
25.00
80.50
26.50
43.00
25.50

Upper Lower
95% cIi. 95% C.I.

31.39 14.40
37.83 12.92
-4.20 -18.68

4.57 -10.37
4.32 -13.89

30.63 -20.88
-15.32 -36.39
14.17 -19.42
5.18 -14.39

22.99 -4.99
-0.28 -15.29
22.47 -14.72



Analysis of Variance for SLC 2or 0052 - Cryptopleura ruprechtiana

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value

PERIOD
SEASON
STATION
PERIOD-SEASON
STATION* PERIOD
STATIOCRSEASON
PERIOD- STATION-SEASON

Results for Power Analysis
Power at alpha - .1

1
1
5
1
5
5
8

102.000 0.05
102,000 4.59
102.000 6.72
102.000 0.04
102.000 1.55
102.000 0.44
102.000 0.18

Prob.

0.8204
0.0345
0.0000
0.8343
0.1815
0.8168
0.9684

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.05 0.00 0.1087 0.9527
STATION-PERIOD 7.74 2.59 0.6514 0.2904 0.8393

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 13.2340 22.9885 0.576 .5661
Period in PC -7.4939 10.3817 -0.722 .4720
Period in PC-S -10.2879 10.6116 -0.969 .3346
Period in FC-W -4.7000 17.8469 -0.263 .7928
Period in DC-S 21.3179 22.6380 0,942 .3486
Period in DC-W 5.1500 40.0176 0.129 80979

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-I 17.019 1.7986 9.46 .0000 20.0047 14.0336
Period Op-2 16.063 3.7998 4.23 .0001 22.3700 9.7550
Op-i 0611 32.897 4.0204 8.18 .0000 39.5711 26.2238
Op-2 0611 19.917 9.4061 2.12 .0367 35.5302 4.3031
Op-i 0910 32.623 4.2867 7.61 .0000 39.7387 25.5075
Op-2 0910 . 20.813 9.1075 2.29 .0244 35.9302 5.6948
Op-I 0915 25.188 4.8192 5.23 .0000 33.1871 17.1879
Op-2 0915 19.667 9.4061 2.09 .0390 35.2802 4.0531
Op-a 1015 -2.638 4.8192 -0.55 .5854 5.3621 -10.6371
Op-2 1015 18.250 9.4061 1.94 .0551 33.8635 2.6365
Op-a 1210 24.622 4.0204 6.12 .0000 31.2954 17.9482
Op-2 1210 20.813 9.1075 2.29 .0244 35.9302 5.6948
Op-I 2210 -10.577 4.3936 -2.41 .0179 -3.2842 -17.8703
Op-2 2210 -3.083 9.4061 -0.33 .7437 12.5302 -18.6969

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period 0.9567 4.2040 0.228 .8204 7.9350

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Station 0611 12.9808 10.2293 1.27 .2073 29.9608
Station 0910 11.8106 10.0659 1.17 .2434 28.5192
Station 0915 5.5208 10.5688 0.52 .6025 23.0644
Station 1015 -20.8875 10.5688 -1.98 .0508 -3.3440
Station 1210 3.8093 9.9554 0.38 .7028 20.3345
Station 2210 -7,4939 10.3817 -0.72 .4720 9.7389

Station-period means and deltas from original data where control n-1

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 9S% c.i. 95% c.i. Delta

D611 Op-a 19 0.05 0.50 0.036 0.13 -0.02 36.97
0611 Op-2 4 0.00 0.00 0.000 22.13
0910 Op-I 18 1.58 22.50 1.243 4.21 -1.04 36.72
0910 Op-2 5 0.00 0.00 0.000 24.00
0915 Op-1 14 12.54 63.00 4.923 23.17 1.90 27.57
0915 Op-2 4 0.13 0.50 0.125 0.82 -0.27 22.00
1015 Op-I 14 43.S0 79.00 5.944 56.34 30.66 -3.39
1015 Op-2 4 2.00 7.00 1.683 7.36 -3.36 20.13
1210 Op-I 19 9.66 27.50 2.433 14.77 4.55 27.37
1210 op-

2  
5 0.00 0.00 0.000 . 24,00

2210 Op-i 16 49.72 56.50 3.882 57.99 41.45 -11.28
2210 Op-2 4 24.79 21.00 4.684 39.66 9.84 -2.63

Period means and deltas from original control data where n.i

Lower 95%

-6.0217

Lower 95%

-3.9992
-4.8980

-12.0227
-38.4310
-12.7159
-24.7268

Delta Upper Lower
Range 95% Cai. 95% C.I.

58.50 44.40 29.55
10.50 29.40 14.85
58.50 44.04 29.40
16.00 31.16 10.84
78.50 40.96 14.18
11.00 29.66 14.34
80.00 10.23 -17.02
I1.S0 28.87 11.38
61.50 36.62 18.12
16.00 31.16 16.84
43.50 -4.46 -18.10
21.00 11.70 -16.95

Period

OP-i
OP-2

Station Standard Upper Lower
N Mean Range Error 95% C.!. 95% C.I.

19 37.03 58.50 3.538 44.46 29.59
5 24.00 16.00 2.579 31.16 16.84



Analysis of Variance for SLC for 0115 - Cryptopleura violacea

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO0x + 1)

Results for Analysis of Variance

Source Source df Error df F-value

PERIOD 1 102.000 4.48
SEASON 1 102.000 0.25
STATION 5 102.000 18.57
PERIODOSRSO0N 1 102.000 0.43
STATION*PERIOD 5 102.000 0.77
STATION-SEASON 5 102.000 1.13
PRRIODtSTATION*SEASON 5 102.000 1.43

Results for Power Analysis
Power at alpha = .1

Prob.

0.0368
0.6191
0.0000
0.5156
0.5767
0.3519
0.2184

Source

PERIOD
STATION*PERIOD

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%
Parameter Parameter Power Power Change

4.48 3.39 0.6763 0.5732 0.9117
3.83 0.00 0.3863 0.2400

Estimates for contrasts on combinations of interaction terms

Source! Difference Std. Err. T-value Prob.

Period in DC -1.2902 0.6138 -2.102 .0380
Period in FC -0.1350 0.2772 -0.487 .6274
Period in FC-S 0.0209 0.2834 0.074 .9412
Period in FC-W -0.2909 0.4765 -0.610 .5429
Period in DC-S -1.8856 0.6045 -3.119 .0024
Period in DC-W -0.6949 1.0686 -0.650 .5170

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95%

Period Op-i -0.948 0.0480 -19.73 .0000 -0.6680
Period Op-2 -0.710 0.1015 -7.00 .0000 -0.5417
Op-l 0611 -1.469 0.1074 -13.69 .0000 -1.2913
Op-2 0611 -0.822 0.2512 -3.27 .0015 -0.4051
Op-1 0910 -1.634 0.1145 -14.29 .0000 -1.4444
Op-2 0910 -1.282 0.2432 -5.27 .0000 -0.8780
Op-I 0915 -1.179 0.1287 -9.17 .0000 -0.9656
Op-

2 
0915 -1.024 0.2512 -4.08 .0001 -0.6070

Op-I 1015 -0.263 0.1267 -2.04 .0437 -0.0492
Op-

2 
1015 -0.083 0.2512 -0.33 .7404 0.3335

Op-1 1210 -1.077 0.1074 -10.03 .0000 -0.8987
Op-2 1210 - -1.122 0.2432 -4.61 .0000 -0.7181
Op-i 3210 -0.063 0.1173 -0.54 .5920 0.1317
Op-2 1210 0.072 0.2512 0.29 .7753 0.4888

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period -0,2375 0.1123 -2.116 .0368 -0.0512

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Station 0611 -0.6475 0.2731 -2.37 .0196 -0.1941
Station 0910 -0.3527 0.26088 -1.31 .1923 0.0934
Station 0915 -0.1554 0.2822 -0.55 .5830 0.3130
Station I15 -0.1794 0.2822 -0.64 .5264 0.2890
Station 1210 0.0448 0.2658 0.17 .8664 0.4861
Station 2210 -0.1350 0.2772 -0.49 .6274 0.3252

Station-period means and deltas from original data where control n.1

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 95% C.i. 95% C.i. Delta

0611 Op-l 19 42.21 76.00 -4.457 51.57 32.85 -41.76
0611 Op-2 4 23.75 64.00 14.891 71.14 -23.64 -23.25
0910 3p-1 18 56.22 67.50 3.972 64.60 47.84 -56.75
0910 Op-2 5 32.20 53.00 9.258 57.90 6.50 -31.80
0916 Op-1 14 23.11 47.50 4.505 32.84 13.37 -22.64
0915 Op-2 4 18.88 28.00 6.552 38.73 -1.98 -18.38
1015 Op-i 14 4.14 37.50 2.629 9.82 -1.54 -3.68
1015 Op-2 4 2.25 8.50 2.087 8.89 -4.39 -1.75
1210 Op-I 19 27.13 74.50 4.659 36.92 17.34 -26.68
1210 Op-2 5 20.60 54.50 10.258 49.08 -7.88 -20.20
2210 Op-l 16 0.47 3.00 0.207 0.91 0.03 -0.19
2210 Op-2 4 0.50 1.50 0.354 1.63 -0.63 0.00

Period means and deltas from original control data where n-1

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Lower 95%

-1.0274
-0.8786
-1.6477
-1.2389
-1.8244
-1,6853
-1.3930
-1.4409
-0.4764
-0.5003
-1.2551
-1.5254
-0.2578
-0.3450

Lower 95%

-0.4239

Lower 95%

-1.1009
-0.7989
-0.6239
-0.6479
-0.3964
-0.5951

Delta Upper Lower
Range 95% CIi. 95% C.I.

76.00 -32.43 -51.09
63.50 23.70 -70.20
66.50 -47.48 -64.02
52.50 -6.27 -57.33
46.50 -12.84 -32.44
27.50 2.32 -39.07
34.50 1.45 -8.80
9.50 5.44 -8.94

73.50 -16.94 -36.43
54.50 8.45 -48.85

5.00 0.41 -0.79
1.50 1.13 -1.13

Op-i1OP-2 19 0.45 4.00 0.232 0.94 -0.04
5 0.40 1.00 0.187 0.92 -0.12



Analysis of Variance for SLC for 0036 - Cystoseira osmundacea

Stations . 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basel0(x . 1)

Results for Analysis of Variance

Source Source df Error df p-value Prob.

PERIOD 1 102.000 1.20 0.2766
SEASON 1 102.000 0.03 0.8546
STATION 5 102.000 4.46 0.0010
PERIOD-SEASON 1 102.000 0.25 0.6177
STATION-PERIOD 5 102.000 0.28 0.9207
STATION-SEASON 5 102.000 0.07 0.9968
PER IODtSTATION'SEASON 5 102.000 0.15 0.9794

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 1.20 0.17 0.2915 0.1288 0.3321
STATION'PERIOD 1.42 0.00 0.2006 0.2010

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period-in DC -0.3872 0.4214 -0.919 .3604
Period in FC -0.1186 0.1903 -0.623 .5346
Period in PC-S -0.0709 0.1945 -0.365 .7162
Period in PC-W -0.1662 0.3272 -0.508 .6125
Period in DC-S -0.6664 0.4150 -1.606 .1114
Period in DC-W -0.1080 0.7336 -0.147 .8832

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i . 0.546 0.0330 16.55 .0000 0.6004 0.4909
Period Op-2 0.630 0.0697 9.04 .0000 0.7456 0.5143
Op-1 0611 0.638 0.0737 8.65 .0000 0.7602 0.5155
Op-2 0611 0.852 0.1724 4.94 .0000 1.1386 0.5661
op-i 0910 0.677 0.0786 8.62 .0000 0.8079 0.5470
0p-2 0910 0.858 0.1670 5.14 .0000 1.1352 0.5980
Op-i 0915 0.527 0.0884 5.96 .0000 0.6732 0.3799
Op-2 0915 0.S08 0.1724 2.94 .0040 0.7937 0.2213
Op-i 1015 0.411 0.0884 4.65 .0000 0.5578 0.2645
Op-2 1015 0.407 0,1724 2.36 .0203 0.6930 0.1205
Op-i 1210 0.316 0.0737 4.29 .0000 0.4387 0.1940
Op-2 1210 0.332 0.1670 1.99 .0494 0.6092 0.0549
Op-i 2210 0.704 0.0805 8.74 .0000 0.8381 0.5707
Op-2 2210 0.823 0.1724 4.77 .0000 1.1092 0.5367

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 98%

Period -0.0843 0.0771 -1.094 .2766 0.0436 -0.2122

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.2145 0.1875 -1.14 .2554 0.0968 -0.5258
Station 0910 -0.1806 0.1845 -0.98 .3301 0.1257 -0.4869
Station 0915 0.0191 0.1938 0.10 .9217 0.3407 -0.3025
Station 1015 0.0044 0.1938 0.02 .9818 0.3261 -0.3172
Station 1210 -0.0157 0.1825 -0.09 .9317 0.2873 -0.3186
Station 2210 -0.1186 0.1903 -0.62 .5346 0.1973 -0.4345

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-I 19 0.03 0.50 0.026 0.08 -0.03 4.32 9.50 5.76 2.88
0611 Op-2 4 0.00 0.00 0.000 7.25 12.00 15.09 -0.59
0910 Op-I 18 0.06 1.00 0.056 0.17 -0.06 4.50 9.00 5.94 3.06
0910 Op-2 5 0.00 0.00 0.000 7.10 12.00 12.41 1.79
0915 Op-I 14 1.61 10.00 0.749 3.23 -0.01 3.86 19.00 6.43 1.28
0915 Op-2 4 1.25 2.00 0.433 2.63 -0.13 6.00 11.50 13.86 -1.66
1015 Op-i 14 1.54 4.50 0.325 2.24 0.83 3.93 9.50 5,49 2.37
1015 Op-2 4 2.00 4.50 0.979 5.12 -1.12 5.25 7.50 10.39 0.12
1210 Op-i 19 2.16 9.00 0.597 3.41 0.90 2.18 11.50 3.40 0.97
1210 Op-2 5 2.50 5.00 0.806 4.74 0.26 4.60 7.00 7.78 1.42
2210 Op-i 16 0.00 0.00 0.000 4.81 9.00 6.37 3.26
2210 Op-2 4 0.13 0.50 0.125 0.52 -0.27 7.13 12.00 14.96 -0.71

Period means and deltas from original control data where n-i

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 19 4.34 9.50 0.678 5.77 2.92
Op-2 5 7.10 12.00 1.913 12.41 1.79



Analysis of Variance for SLC for 0037 - Desmarestia spp.

Stations . 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo(x . 1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 102.000 2.49 0.1179
SEASON 1 102.000 11.13 0.0012
STATION 5 102.000 0.85 0.5182
PERIODOSEASON 1 102.000 5.62 0.0197
STATION-PERIOD 5 102.000 0.85 0.5206
STATION-SEASON 5 102.000 0.42 0.8322
PERIOD* STATION-SEASON 5 102.000 0.31 0.9070

Results for Power Analysis
Power at alpha = .1

son- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 2.49 1.44 0.4695 0.3274 0.1134
STATION-PERIOD 4.23 0.00 0.4166 0.1014

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -1.2228 0.5375 -2.275 .0250
Period in PC 0.2926 0.2427 1.206 .2308
Period in PC-S 0.3296 0.2481 1.328 .1870
Period in PC-W 0.2557 0.4173 0.613 .5414
Period in DC-S -2.6578 0.5293 -5.021 .0000
Period in DC-W 0.2122 0.9357 0.227 .8210

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.096 0.0421 2.28 .0244 0.1659 0.0263
Period Op-2 0.251 0.0868 2.83 .0057 0.3986 0.1036
Op-i 0611 0.160 0.0940 1.70 .0921 0.3159 0.0038
Op-

2 
0611 0.402 0.2199 1.83 .0704 0.7672 0.0371

Op-i 0910 0.149 0.1002 1.49 .1396 0.3156 -0.0172
Op-2 0910 0.351 0.2130 1.65 .1020 0.7048 -0.0021
Op-1I 0915 0.000 0.1127 0.00 1.000 0.1870 -0.1870
Op-2 0915 0.252 0.2199 1.14 .2553 0.6167 -0.1134
Op-1 1015 -0.010 0.1127 -0.09 .9280 0.1768 -0.1973
Op-2 1015 0.311 0.2199 1.42 .1598 0.6766 -0.0536
Op-i 1210 0.146 0.0940 1.56 .1227 0.3024 -0.0097
Op-2 1210 0.351 0.2130 1.65 .1020 0.7048 -0.0021
Op-i 2210 0.131 0.1027 1.28 .2042 0.3018 -0.0393
Op-2 2210 -0.161 0.2199 -0.73 .4648 0.2037 -0.5264

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.1550 0.0983 -1.577 .1179 0.0082 -0.3182

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.2423 0.2392 -1.01 .3135 0.1547 -0.6393
Station 0910 -0.2021 0.2354 -0.86 .3925 0.1886 -0.5928
Station 0915 -0.2516 0.2471 -1.02 .3110 0.1586 -0.6618
Station 1015 -0.3217 0.2471 -1.30 .1960 0.0885 -0.7319
Station 1210 -0.2050 0.2328 -0.86 .3805 0.1814 -0.5914
Station 2210 0.2926 0.2427 1.21 .2308 0.6956 -0.1103

Station-period means and deltas from original data where control n.1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-1 19 0.05 1.00 0.053 0.16 -0.06 1.42. 16.50 3.23 -0.39
0611 Op-2 4 0.00 0.00 0.000 8.00 21.50 24.34 -8.34
0910 Op-i 18 0.14 1.50 0.089 0.33 -0.05 1.42 17.00 3.34 -0.50
0910 Op-2 5 0.00 0.00 0.000 6.70 21.50 18.32 -4.92
0915 Op-i 14 0.82 9.00 0.639 2.20 -0.S56 -0.32 7.50 0.66 -1.30
0915 Op-2 4 1.75 7.00 1.750 7.32 -3.82 6.25 14.50 18.02 -5.52
1015 Op-i 14 1.50 19.00 1.349 4.41 -1.41 -1.00 17.50 1.51 -3.51
1015 Op-2 4 0.83 2.50 0.625 2.61 -1.36 7.38 19.00 22.01 -7.26
1210 Op-i 19 0.11 1.00 0.061 0.23 -0.02 1.37 17.00 3.20 -0.46
1210 Op-

2  
5 0.00 0.00 0.000 6.70 21.50 18.32 -4.92

2210 Op-i 16 1.56 24.00 1.529 4.82 -1.70 0.19 40.50 4.25 -3.87
2210 op-2 4 17.00 56.00 13.268 59.22 -25.22 -9.00 34.50 18.06 -36.06

Period means and deltas from original control data where n=l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 19 1.47 16.50 0.866 3.29 -0.34
Op-2 5 6.70 21.50 4.185 18.32 -4.92



Analysis of Variance for SLC for 0030 - Dictyoneurum californicum

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basel0{x . .5)

Results for Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIOD-SEASON
STATION-PERIOD
STATION*SEASCN
PERIOD- STATIONSEASON

Results for Power Analysis
Power at alpha = .1

Non-
Centr•

Source Para=n

PERIOD 0..
STATION-PERIOD 1.

Source df Error df F-value

2 102.000 0.40
1 102.000 1.22
5 102.000 1.20
1 102.000 0.40
5 102.000 0.39
5 102.000 1.20
5 102.000 0.39

Prob.

0.5302
0.2729
0.3147
0.5302
0.8035
0.3147
0.8535

Adjusted non- Power to
ality Centrality Adjusted Detect S00
ster Parameter Power Power Change

40 0.00 0.16S7 0.1044
96 0.00 0.2415 0.1087

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.0000 0.0528 0.000 1.000
Period in PC 0.0365 0.0238 1.530 .1290
Period in FC-S 0.0730 0.0244 2.995 .0034
Period in FC-W -0.0000 0.0410 -0.000 1.000
Period in DC-S 0.0000 0.0520 0.000 1.000
Period in DC-W 0.0000 0.0919 0.000 1.000

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95t

Period Op-1 -0.002 0.0041 -0.00 .5821 0.0046
Period Op-2 -0.008 0.0087 -0.96 .3402 0.0061
Op-1 0611 0.000 0.0092 0.00 1.000 0.0153
Op-2 0611 -0.000 0.0216 -0.00 1.000 0.0359
Op-i 0910 -0.000 0.0098 -0.00 1.000 0.0163
Op-2 0910 0.000 0.0209 0.00 1.000 0.0347
Op-1 0915 0.000 0.0111 0.00 1.000 0.0184
Op-2 0915 -0.000 0.0216 -0.00 1.000 0.0359
Op-i 1015 0.000 0.0111 0.00 1.000 0.0184
Op-2 1015 -0.000 0.0216 -0.00 1.000 0.0359
Op-I 1210 -0.000 0.0092 -0.00 1.000 0.0153
Op-2 1210 0.000 0.0209 0.00 1.000 0.0347
Op-1 2210 -0.014 0.0101 -1.36 .1781 0.0031
Op-2 2210 -0.050 0.0216 -2.32 .0222 -0.0143

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period 0.0061 0.0097 0.630 .5302 0.0222

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Station 0611 0.0000 0.0235 0.00 1.000 0.0390
Station 0910 -0.0000 0.0231 -0.00 1.000 0.0384
Station 0915 0.0000 0.0243 0.00 1.000 0.0403
Station 1015 0.0000 0.0243 0.00 1.000 0.0403
Station 1210 -0.0000 0.0229 -0.00 1,000 0.0380
Station 2210 0.0365 0.0238 1.53 .1290 0.0761

Station-period means and deltas from original data where control n-1

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 95t c.i. 951 c.i. Delta

0611 Op-1 19 0.00 0.00 0.000 0.00
0611 Op-2 4 0.00 0.00 0.000 0.00
0910 Op-1 18 0.00 0.00 0.000 0.00
0910 Op-2 5 0.00 0.00 0.D00 0.00
0915 Op-i 14 0.00 0.00 0.000 0.00
0915 Op-2 4 0.00 0.00 0.000 0.00
1015 Op-1 14 0.00 0.00 0.000 0.00
1015 Op-2 4 0.00 0.00 0.000 0.00
1210 Op-i 19 0.00 0.00 0.000 0.00
1210 Op-2 5 0.00 0.00 0.000 0.00
2210 Op-i 16 0.03 0.50 0.031 0.10 -0.04 -0.03
2210 Op-2 4 0.13 0.50 0.125 0.52 -0.27 -0.13

Period means and deltas from original control data where n-1

Lower 95V

-0.0091
-0.0228
-0.0153
-0.0359
-0.0163
-0.0347
-0.0184
-0.0359
-0.0184
-0.0359
-0.0153
-0.0347
-0.0304
-0.0860

Lower 951

-0.0099

Lower 95V

-0.0390
-0.0384
-0.0403
-0.0403
-0.0380
-0.0031

Delta Upper Lower
Range 951 Cli. 95t C.I.

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.50 0.04 -0.10
0.50 0.27 -0.52

Period
Station Standard Upper Lower

N Mean Range Error 951 C.1. 951 C.I.

Op-i 19 0.00 0.00 0.000
Op-2 5 0.00 0.00 0.000



Analysis of Variance for SLC for ADIV - Diversity

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo (x . .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 102.000 28.02 0.0000
SEASON 1 102.000 2.19 0.1420
STATION 5 102.000 2.65 0.0272
PERIOD-SEASON 1 102.000 0.02 0.9001
STATION*PERIOD 5 102.000 0.5.6 0.7322
STATION-SEASON 5 102.000 0.60 0.6976
PERIOD'STATION*SEASON 5 102.000 0.71 0.6141

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- -Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 28.02 26.47 0.9998 0.9997 1.0000
STATION'PERIOD 2.79 0.00 0.3058 0.1011

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.3981 0.0774 -5.142 .0000
Period in PC -0.0516 0.0350 -1.475 .1433
Period in PC-S -0.0687 0.0357 -1.922 .0574
Period in FC-W -0.0345 0.0601 -0.573 .5678
Period in DC-S -0.3917 0.0763 -5.137 .0000
Period in DC-W -0.4046 0.1348 -3.001 .0034

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 951

Period Op-
1  

-0.009 0.0061 -1.44 .1541 0.0014 -0.0188
Period Op-

2  
0.066 0.0128 5.19 .0000 0.0875 0.0450

Op-i 0611 -0.021 0.0135 -1.57 .1204 0.0013 -0.0437
Op-2 0611 0.092 0.0317 2.92 .0044 0.1450 0.0399
Op-i 0910 -0.026 0.0144 -1.78 .0785 -0.0017 -0.0496
Op-2 0910 0.039 0.0307 1.26 .2100 0.0896 -0.0122
Op-i 0915 -0.033 0.0162 -2.02 .0463 -0.0058 -0.0597
Op-2 0915 " 0.057 0.0317 1.79 .0764 0.1093 0.0041
Op-i 1015 0.040 0.0162 2.44 .0164 0.0666 0.0127
Op-2 1015 0.124 0.0317 3.92 .0002 0.1769 0.0718
Op-1 1210 -0.015 0.0135 -1.11 .2709 0.0075 -0.0375
Op-2 1210 0.031 0.0307 1.01 .3145 0.0819 -0.0199
Op-i 2210 0.003 0.0148 0.19 .8507 0.0274 -0.0218
Op-2 2210 0.054 0.0317 1.72 .0892 0.1070 0.0018

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.0750 0.0142 -5.293 .0000 -0.0514 -0.0985

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 951

Station 0611 -0.1136 0.0345 -3.30 .0013 -0.0564 -0.1708
Station 0910 -0.0644 0.0339 -1.90 .0605 -0.0081 -0.1206
Station 0915 -0.0895 0.0356 -2.51 .0135 -0.0304 -0.1485
Station 1015 -0.0847 0.0356 -2.38 .0192 -0.0256 -0.1438
Station 1210 -0.0460 0.0335 -1.37 .1732 0.0097 -0.1017
Station 2210 -0.0516 0.0350 -1.47 .1433 0.0065 -0.1096

Station-period means and deltas from original data where control n=1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-1 19 2.13 0.55 0.032 2.20 2.07 -0.07 0.82 0.03 -0.17
0611 Op-2 4 1.97 0.50 0.106 2.31 1.63 0.38 0.59 0.88 -0.11
0910 Op-i 18 2.21 0.86 0.058 2.33 2.08 -0.12 1.07 0.02 -0.27
0910 Op-2 5 2.11 1.12 0.202 2.67 1.55 0.23 1.23 0.84 -0.38
0915 Op-i 14 2.21 0.74 0.053 2.33 2.10 -0.17 0.60 -0.08 ý0.25
0915 Op-2 4 2.01 0.82 0.185 2.60 1.42 0.34 1.02 1.03 -0.34
1015 Op-i 14 1.81 0.80 0.056 1.94 1.69 0.23 0.79 0.38 0.08
1015 Op-2 4 1.69 0.90 0.197 2.32 1.07 0.66 0.79 1.24 0.08
1210 Op-i 19 2.14 1.09 0.064 2.27 2.01 -0.08 0.87 0.03 "-0.18
1210 Op-2 5 2.17 0.83 0.134 2.54 1.79 0.17 0.92 0.58 -0.24
2210 Op-i 16 2.04 0.65 0.038 2.12 1.96 0.03 0.75 0.15 -0.09
2210 Op-2 4 2.01 0.55 0.123 2.40 1.62 0.35 0.39 0.60 0.09

Period means and deltas from original control data where n=l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 19 2.06 0.78 0.048 2.17 1.96
Op-2 5 2.34 0.70 0.113 2.6S 2.03



Analysis of Variance for SLC for 0071 - Erythrophyllum delesserioides

Stations - 2210, 0611, 0910, 0915. 1015, 1210

Data transformed using log baseio(x . .1)

Results for Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIOD-SEASON
STATION-PERIOD
STATION-SEASON
PERIOD*STATION*SEASON

Results for Power Analysis
Power at alpha . .1

Source df Error df F-value

1 102.000 1.99
102.000 0.62

5 102.000 3.05
1 102.000 0.62
5 102.000 3.05
5 102.000 1.27
5 102.000 1.27

Prob.

0.1614
0.4345
0.01231
0.4345
0.0131
0.2830
0.2630

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 1.99 0.95 0.4049 0.2539 0.1679
STATIONPERIOD 15.25 9.95 0.9153 0.7612 0.2500

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.1202 0.3650 0.312 .7556
Period in PC -0.7160 0.1739 -4.116 .0001
Period in FC-S -1.1676 0.1777 -6.570 .0000
Period in FC-W -0.2644. 0.2909 -0.885 .3784
Period in DC-S 0.2403 0.3791 0.634 .5276
Period in DC-W -0.0000 0.6702 -0.000 1.000

Least square means a confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-l -0.099 0.0301 -3.30 .0013 -0.0493 -0.1493
Period Op-2 -0.000 0.0636 -0.00 1.000 0.1056 -0.1056
Op-1 0611 0.040 0.0673 0.59 .5533 0.1515 -0.0717
Op-2 0611 0.000 0.1575 0.00 1.000 0.2615 -0.2615
Op-

1 
0910 0.040 0.0718 0.56 .5781 0.1592 -0.0791

Op-2 0910 0.000 0.1525 0.00 1.000 0.2532 -0.2532
Op-i 0915 -0.000 0.0807 -0.00 1.000 0.1340 -0.1340
Op-

2 
0915 0.000 0.1575 0.00 1.000 0.2615 -0.2615

Op-i 1015 -0.000 0.0807 -0.00 1.000 0.1340 -0.1340
Op-2 1015 0.000 0.1575 0.00 1.000 0.2615 -0.2615
Op-i 1210 0.040 0.0673 0.59 .5533 0.1518 -0.0717
Op-2 1210 -0.000 0.1525 -0.00 1.000 0.2532 -0.2532
Op-l 2210 -0.716 0,0736 -9.73 .0000 -0.5939 -0.8382
Op-2 2210 -0.000 0.1575 -0.00 1.0b0 0.2615 -0.2615

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.0993 0.0704 -1.411 .1614 0.0176 -0.2162

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. tpper 95% Lower 95%

Station 0611 0.0401 0.1713 0.23 .5156 0.3244 -0.2443
Station 0910 0.0401 0.1666 0.24 .6127 0.3199 -0.2398
Station 0915 -0.0000 0.1770 -0.00 1.000 0.2938 -0.2938
Station 1015 -0.0000 0.1770 -0.00 1.000 0.2938 -0.2936
Station 1210 0.0401 0.1667 0.24 .8106 0.3166 -0.2367
Station 2210 -0.7160 0.1739 -4.12 .0001 -0.4274 -1.0047

Station-period means and deltas from original data where control n.l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c'.i. Delta Range 95% Cli. 95% C.I.

0611 Op-l 19 0.00 0.00 0.000 0.05 1.00 0.16 -0.06
0611 Op-

2  
4 0.00 0.00 0.000 0.00 0.00

0910 Op-1 18 0.00 0.00 0.000 0.06 1.00 0.17 -0.06
0910 Op-2 5 0.00 0.00 0.000 0.00 0.00
0915 Op-i 14 0.00 0.00 0.000 0.00 0.00
0915 Op-2 4 0.00 0.00 0.000 0.00 0.00
1015 Op-1 14 0.00 0.00 0.000 0.00 0.00
1015 Op-2 4 0.00 0.00 0.000 0.00 0.00
1210 OP-i 19 0.00 0.00 0.000 0.05 1.00 0.16 -0.06
1210 op-2 5 0.00 0.00 0.000 0.00 0.00
2210 Op-l 16 1.69 4.50 0.413 2.57 0.81 -1.63 5.00 -0.71 -2.54
2210 Op-2 4 0.00 0.00 0.000 0.00 0.00

Period means and deltas from original control data where n-l

Station Standard Upper Lower
Period N Mean Range Error 95M C.I. 95% C.I.

Op-i 19 0.05 1.00 0.053 0.16 -0.06
Op-2 5 0.00 0.00 0.000



Analysis of Variance for SLC, for 1304 - Parlowia/Pikea spp. -complex

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basel0 (x + .1)

Results for Analysis of Variance

Source Source df Error df P-value

PERIOD
SEASON
STATION
PERIOD-SEASON
STATION-PERIOD
STATION*SEASON
PERIOD*STATION*SEASON

Results for Power Analysis
Power at alpha = .1

1 102.000 2.53
1 102.000 2.41
5 102.000 4.93
1 102.000 1.35
5 102.000 0.19
5 102.000 0.46
S 102.000 0.11

Prob.

0.1144
0.1236
0.0004
0.2479
0.9667
0.8018
0.9894

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 2.53 1.49 0.4754 0.3342 0.6777
STATION*PERIOD 0.94 0.00 0.1649 0.1033

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -1.6516 1.0710 -1.542 .1261
Period in PC -0.2193 0.4837 -0.453 .6512
Period in PC-S -0.0237 0.4944 -0.048 .9619
Period in FC-W -0.4150 0.8314 -0.499 .6188
Period in DC-S -0.4815 1.0546 -0.457 .6469
Period in DC-W -2.8217 1.8643 -1.514 .1332

Least square swans & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -1.285 0.0838 -15.34 .0000 -1.1460 -1.4242
Period Op-

2  
-0.973 0.1770 -5.50 .0000 -0.6794 -1.2671

Op-1 0611 -1.908 0.1873 -10.18 .0000 -1.5967 -2.2185
Op-2 0011 -1.930 0.4382 -4.40 .0000 -1.2027 -2.6575
Op-1 0910 -1.590 0.1997 -7.96 .0000 -1.2589 -1.9219
Op-2 0910 -1.169 0.4243 -2.76 .0069 -0.4649 -1.8735
Op-i 0915 -1.727 0.2245 -7.69 .0000 -1.3541 -2.0994
Op-2 0915 -1.167 0.4382 -2.66 .0090 -0.4397 -1.8945
Op-1 1015 -0.817 0.2245 -3.64 .0004 -0.4442 -1.1896
0p-2 1015 -0.366 0.4382 -0.64 .4052 0.3611 -1.0936
Op-i 1210 -0.915 0.1873 -4.88 .0000 -0.6039 -1.2257
0p-2 1210 -0.672 0.4243 -1.58 .1163 0.0322 -1.3764
0p-1 2210 -0.754 0.2047 -3.68 .0004 -0.4144 -1.0939
Op-2 2210 -0.535 0.4382 -1.22 .2251 0.1926 -1.2622

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.3118 0.1959 -1.592 .1144 0.0133 -0.6369

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95t

Station 0611 0.0225 0.4766 0.05 .9624 0.8136 -0.7685
Station 0910 -0.4212 0.4689 -0.90 .3712 0.3572 -1.1996
Station 0915 -0.5596 0.4924 -1.14 .2584 0.2577 -1.3769
Station 1015 -0.4507 0.4924 -0.92 .3622 0.3666 -1.2680
Station 1210 -0.2427 0.4638 -0.52 .6019 0.5272 -1.0126
Station 2210 -0.2193 0.4837 -0.45 .6512 0.5835 -1.0222

Station-period means and deltas from original data where control n-l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 0p-1 19 26.00 61.50 5.150 36.82 15.18 -25.82 61.50 -14.97 -36.66
0611 0p-2 4 54.00 12.50 2.908 63.26 44.74 -53.38 14.50 -43.16 -63.59
0910 Op-1 18 12.00 35.50 2.683 17.66 6.34 -11.81 35.50 -6.13 -17.48
0910 0p-2 5 14.00 21.00 3.701 24.28 3.72 -13.40 21.50 -2.80 -24.00
0915 0p-1 14 11.86 22.00 2.105 16.40 7.31 -11.64 23.00 -7.04 -16.24
0915 0p-2 4 11.88 20.00 4.125 25.00 -1.25 -11.25 20.50 2.29 -24.79
1015 0p-l 14 1.50 6.00 0.439 2.45 0.55 -1.29 6.50 -0.35 -2.22
1015 0p-2 4 1.63 5.00 1.143 5.26 -2.01 -1.00 3.50 1.34 -3.34
1210 0p-i 19 2.18 7.00 0.446 3.12 1.25 -2.00 7.00 -1.02 -2.98
1210 0p-2 S 6.20 12.00 2.630 13.50 -1.10 -5.60 12.S0 1.75 -12.95
2210 0p-i 16 1.06 5.00 0.306 1.71 0.41 -0.97 5.50 -0.27 -1.67
2210 0p-2 4 2.63 6.00 1.344 6.90 -1.65 -2.00 4.00 1.25 -5.25

Period means and deltas from original control data where 0=l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

0p-1 19 0.18 2.00 0.116 0.43 -0.06
0p-2 5 0.60 2.00 0.367 1.62 -0.42



Analysis of Variance for SLC for 1300 - filamentous red algae-complex

Stations . 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselOz + .1)

Results for Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIOD*SEASON
STATION-PERIOD
STATIONSEASON
PERIOD*STATION*SEASON

Results for Power Analysis
Power at alpha - .1

Source df Error df F-value

1
1.
5
1
5
5
5

102.000
102.000
102.000
102.000
102.000
102.000
102.000

3.16
0.07
7.82
0.62
1.29
0.65
1.06

Prob.

0.0784
0.7855
0.0000
0.4311
0.2721
0.6589
0.3856

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 3.16 2.10 0.5486 0.4195 0.3072
STATION-PERIOD 6.47 1.35 0.5745 0.1950 0.1252

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 1.8069 0.9443 1.913 .0585
Period in FC 0.0354 0.4265 0.083 .9341
Period in FC-S 0.0707 0.4359 0.162 .8714
Period in FC-W 0.0000 0.7331 0.000 1.000
Period in DC-S 2.5906 0.9299 2.786 .0064
Period in DC-W 1.0232 1.6439 0.622 .S351

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95%

Period Op-1 -0.512 0.0739 -6.92 .0000 -0.3889
Period Op-2 -0.819 0.1561 -5.24 .0000 -0.5595
Op-i 0611 -1.140 0.1652 -6.90 .0000 -0.8662
Op-2 0611 -2.196 0.3864 -5.68 .0000 -1.5547
Op-I 0910 -0.534 0.1761 -3.03 .0031 -0.2418
Op-

2 
0910 -1.290 0.3741 -3.45 .0008 -0.6689

Op-l 0915 -0.683 0.1980 -3.45 .0008 -0.3541
Op-2 0915 -0.593 0.3864 -1.54 .1279 0.0482
Op-I 1015 -0.491 0.1980 -2.48 .0148 -0.1624
Op-2 101S -0.609 0.3864 -1.58 .1178 0.0319
Op-l 1210 -0.257 0.1652 -1.55 .1231 0.0174
Op-2 1210 -0.223 0.3741 -0.60 .5522 0.3979
Op-i 2210 0.035 0.1805 0.20 .8450 0.3350
Op-2 2210 -0.000 0.3864 -0.00 1.000 0.6414

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period 0.3070 0.1727 1.778 .0784 0.5937

Paired comparisons of least square maans for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Station 0611 1.0557 0.4202 2.51 .0136 1.7532
Station 0910 0.7SS8 0.4135 1.83 .0705 i.4422
Station 0915 -0.0895 0.4342 -0.21 .8370 0.6311
Station 1015 0.1184 0.4342 0.27 .7856 0.8391
Station 1210 -0.0336 0.4090 -0.08 .9347 0.6453
Station 2210 0.0354 0.4265 0.08 .9341 0.7433

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta

0611 Op-1 19 4.13 14.00 0.947 6.12 2.14 -4.08
0611 Op-2 4 17.75 13.50 2.990 27.26 8.24 -17.75
0910 Op-i 18 1.50 7.00 0.510 2.58 0.42 -1.44
0910 Op-2 5 3.50 10.00 1.910 8,80 -1.80 -3.50
0915 Op-i 14 1.00 4.50 0.359 1.78 0.22 -0.96
0915 Op-2 4 3.00 7.00 1.780 8.66 -2.66 -3.00
1015 Op-i 14 0.75 6.00 0.444 1.71 -0.21 -0.71
101S Op-2 4 0.63 2.00 0.473 2.13 -0.88 -0.63
1210 Op-i 19 0.39 2.50 0.201 0.82 -0.03 -0.34
1210 Op-2 S 1.20 6.00 1.200 4.53 -2.13 -1.20
2210 Op-i 16 0.03 0.50 0.031 0.10 -0.04 0.03
2210 Op-2 4 0.00 0.00 0.000 0.00

Period means and deltas from original control data where n.1

Lower 95%

-0.6342
-1.0777
-1.4145
-2.8375
-0.8264
-1.9109
-1.0113
-1.2345
-0.8196
-1.2508
-0.5309
-0.8442
-0.2642
-0.6414

Lower 95%

0.0204

Lower 95%

0.3582
0.0695

-0.8102
-0.6022
-0.7124
-0.6725

Delta Upper Lower
Range 95% Cli. 95% C.2.

13.50 -2.11 -6.05
13.50 -8.24 -27.26
7.50 -0.36 -2.53

10.00 1.80 -8.80
4.50 -0.21 -1.72
7.00 2.66 -8.66
6.00 0.25 -1.68
2.00 0.88 -2.13
3.00 0.10 . -0.78
6.00 2.13 -4.53
1.00 0.15 -0.09
0.00

I.

Period
Station Standard Upper Lower

N Mean Range Error 95% C.I. 95% C.I.

Op-1 19 0.05 0.50 0.036 0.13 -0.02
Op-2 5 0.00 0.00 0.000



Analysis of Variance for SLC for 0075 - Gelidium robustum

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x . .5)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 102.000 3.22 0.0757
SEASON 1 102.000 0.31 0.5780
STATION 5 102.000 28.95 0.0000
PERIOD*SEASON 1 102.000 0.06 0.8055
STATION-PERIOD 5 102.000 1.46 0.2079
STATION-SEASON 5 102.000 0.41 0.8376
PERIOD-STATION-SEASON .5 102.000 0.53 0.7513

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
- Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 3.22 2.16 0.5551 0.4273 0.9800
STATION-PERIOD 7.32 2.18 0.6272 0.2586 0.3285

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.4060 0.3928 -1.033 .3038
Period in PC -0.3676 0.1774 -2.072 .0408
Period in PC-S -0.2872 0.1813 -1.584 .1163
Period in FC-W -0.4479 0.3050 -1.469 .1450
Period in DC-S -0.3799 0.3868 -0.982 .32$4
Period in DC-W -0.4320 0.6838 -0.632 .5289

Least square meins & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0.240 0.0307 -7.80 .0000 -0.1886 -0.2906
Period Op-2 -0.111 0.0649 -1.70 .0913 -0.0029 -0.2185
Op-I 0611 -0.830 0.0687 -12.08 .0000 -0.7159 -0.9440
Op-

2 
0611 -0.806 0.1607 -5.01 .0000 -0.5390 -1.0726

Op-1 0910 -0.507 0.0733 -6.92 .0000 -0.3850 -0.6282
Op-2 0910 -0.700 0.1556 -4.50 .0000 -0.4421 -0.9587
op-i 0915 -0.249 0.0824 -3.03 .0031 -0.1128 -0.3862
Op-2 0915 -0.189 0.1607 -1.17 .2436 0.0783 -0.4553
Op-i 1015 0.126 0.0824 1.53 .1288 0.2628 -0.0106
Op-2 1015 0.310 0.1607 1.93 .0562 0.5773 0.0437
Op-1 1210 -0.209 0.0687 -3.05 .0029 -0.0954 -0.3235
Op-2 1210 0.121 0.1556 0.78 .4393 0.3792 -0.1375
Op-I 2210 0.232 0.0751 3.09 .0026 0.3563 0.1070
Op-2 2210 0.599 0.1607 3.73 .0003 0.8660 0.3324

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.1289 0.0718 -1.795 .0757 -0.0097 -0.2482

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.0242 0.1748 -0.14 .8901 0.2660 -0.3144
Station 0910 0.1938 0.1720 1.13 .2625 0.4793 -0.0917
Station 0915 -0.0610 0.1806 -0.34 .7364 0.2388 -0.3608
Station 1015 -0.1844 0.1806 -1.02 .3097 0.1154 -0.4842
Station 1210 -0.3302 0.1701 -1.94 .0550 -0.0478 -0.6126
Station 2210 -0.3676 0.1774 -2.07 .0408 -0.0731 -0.6620

Station-period means and deltas from original data where control nrl

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CII. 95% C.I.

0611 Op-i 19 9.21 19.00 1.441 12.24 6.18 -8.53 17.50 -5.68 -11.38
0611 Op-2 4 15.25 6.50 1.534 20.13 10.37 -13.13 7.00 -8.29 -17.96
0910 Op-i 18 4.19 11.50 0.930 6.16 2.23 -3.47 11.50 -1.68 -5.26
0910 Op-2 5 11.10 6.50 1.229 14.51 7.69 -9.20 8.00 -5.16 -13.24
0915 Op-1 14 1.82 4.00 0.346 2.S7 1.07 -1.04 3.00 -0.44 -1.63
0915 Op-2 4 3.00 3.50 0.791 5.52 0.48 -0.88 4.50 2.06 -3.81
1015 Op-i 14 0.43 1.00 0.103 0.65 0.21 0.36 2.00 0.67 0.05
1015 Op-2 4 0.75 1.50 0.323 1.78 -0.28 1.38 3.00 3.66 -0.91
1210 Op-I 19 1.34 5.50 0.291 1.95 0.73 -0.66 4.00 -0.13 -1.18
1210 Op-2 5 1.60 2.00 0.400 2.71 0.49 0.30 1.00 0.86 -0.26
2210 Op-I 16 0.16 0.50 0.060 0.28 0.03 0.53 2.50 0.87 0.19
2210 Op-2 4 0.25 0.50 0.144 0.71 -0.21 1.88 2.50 3.52 0.23

Period means and deltas from original control data where n-i

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 19 0.68 2.50 0.149 1.00 0.37
Op-2 5 1.90 2.00 0.400 3.01 0.79



Analysis of Variance for SLC for 0206 - Gelidium spp.

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basel0(x . 1)

Satterthwalte's Adjustment for Degrees
of Preedom used in Analysis of Variance.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 102.000 7.60 0.0069
SEASON 1 102.000 0.44 0.5079
STATION 8 102.000 40.54 0.0000
PERIOD*SEASON 1 102.000 1.10 0.2975
STATION-PERIOD 5 102.000 8.02 0.0000
STATION-SEASOO 5 102.000 0.47 0.8007
PERIOD-STATIONSEASON 5 102.000 1.16 0.3354

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 7.60 6.45 0.8628 0.8099 0.2757
STATION*PERnOD 40.09 34.31 0.9998 0.9992 0.5652

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.3872 0.1280 3.024 .0032
Period in PC -0.0000 0.0578 -0.000 1.000
Period in FC-S 0.0000 0.0591 0.000 1.000
Period in PC-W -0.0000 0.0994 -0.000 1.000
Period in DC-S 0.5343 0.1261 4.238 .0000
Period in DC-W 0.2401 0.2229 1.077 .2839

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 -0.040 0.0100 -4.02 .0001 -0.0237 -0.0569
Period Op-2 -0.105 0.0212 -4.95 .0000 -0.0697 -0.1400
Op-1 0611 -0.000 0.0224 -0.00 1.000 0.0372 -0.0372
Op-2 0611 -0.000 0.0524 -0.00 1.000 0.0870 -0.0870
Op-i 0910 -0.000 0.0239 -0.00 1.000 0.0396 -0.0396
Op-2 0910 -0.000 0.0507 -0.00 1.000 0.0042 -0.0842
Op-I 0915 -0.000 0.0268 -0.00 1.000 0.0446 -0.0446
Op-2 0915 -0.000 0.0524 -0.00 1.000 0.0870 -0.0870
Op-i 1015 -0.000 0.0268 -0.00 1.000 0.0446 -0.0446
Op-2 1015 -0.000 0.0524 -0.00 1.000 0.0870 -0,0870
Op-i 1210 -0.242 0.0224 -10.80 .0000 -0.2046 -0.2789
Op-2 1210 -0.629 0.0507 -12.40 .0000 -0.5447 -0.7131
Op-l 2210 -0.000 0.0245 -0.00 1.000 0.0406 -0.0406
0p-2 2210 0.000 0.0524 0.00 1.000 0.0870 -0.0870

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0645 0.0234 2.756 .0069 0.1034 0.0257

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.0000 0.0570 0.00 1.000 0.0946 -0.0946
Station 0910 0.0000 0.0561 0.00 1.000 0.0931 -0.0931
Station 0915 0.0000 0.0589 0.00 1.000 0.0977 -0.0977
Station 1019 0.0000 0.0589 0.00 1.000 0.0977 -0.0977
Station 1210 0.3872 0.0554 6.98 .0000 0.4792 0.2952
Station 2210 -0.0000 0.0578 -0.00 1.000 0.0960 -0.0960

Station-period means and deltas from original data where control n-l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

0611 Op-i 19 0.00 0.00 0.000 0.00 0.00
0611 Op-2 4 0.00 0.00 0.000 0.00 0.00
0910 Op-i 19 0.00 0.00 0.000 0.00 0.00
0910 Op-2 5 0.00 0.00 0.000 0.00 0.00
0915 Op-1 14 0.00 0.00 0.000 0.00 0.00
0915 Op-2 4 0.00 0.00 0.000 0.00 0.00
1015 Op-1 14 0.00 0.00 0.000 0.00 0.00
1015 Op-2 4 0.00 0.00 0.000 0.00 0.00
1210 Op-i 19 0.84 4.50 0.284 1.44 0.25 -0.84 4.60 -0.25 -1.44
1210 Op-2 5 3.70 5.00 0.889 6.17 1.23 -3.70 5.00 -1.23 -6.17
2210 Op-l 16 0.00 0.00 0.000 0.00 0.00
2210 Op-2 4 0.00 0.00 0.000 0.00 0.00

Period means and deltas from original control data where n=1

Station Standard Upper Lower
Period N Mean Range Error 95% C.1. 95% C.I.

Op-1 19 0.00 0.00 0.000
Op-2 5 0.00 0.00 0.000



Analysis of Variance for SLC for 0152 - Halymenia/Schizyernia app. -complex

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basel0(x - .1)

Results for Analysis of Variance

Source Source df Error df F-value Proob.

PERIOD
SEASON
STATION
PERIOD-SEASON
STATION-PERIOD
STATION'SEASCN
PERIOD-STATION'SEASON

Results for Power Analysis
Power at alpha . .1

1 102.000 36.31
1 102.000 1.31
5 102.000 2.40
1 102.000 2.08
5 102.000 0.51
5 102.000 1.30
5 102.000 0.07

0.0000
0.2545
0.0425
0.1521
0.7691
0.2681
0.9960

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 36.31 34.60 1.0000 1.0000 0.1717
STATION-PERIOM 2.54 0.00 0.2868 0.1196

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -5.4315 0.9109 -5.963 .0000
Period in PC -0.5910 0.4113 -1.437 .1539
Period in FC-S -0.5364 0.4205 -1.276 .2049
Period in FC-W -0.6455 0.7071 -0.913 .3635
Period in DC-S -4.0440 0.8970 -4.508 .0000
Period in DC-W -6.8191 1.5856 -4.301 .0000

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 -0.174 0.0713 -2.45 .0162 -0.0560 -0.2926
Period Op-2 0.829 0.1506 5.51 .0000 1.0794 0.5796
Op-i 0611 -0.311 0.1593 -1.96 .0533 -0.0471 -0.5759
Op-2 0611 1.060 0.3727 2.84 .0054 1.6782 0.4410
Op-1 0910 -0.346 0.1698 -2.05 .0428 -0.0664 -0.6303
Op-2 0910 0.960 0.3609 2.66 .0091 1.5590 0.3610
Op-1 0915 0.013 0.1909 0.07 .9452 0.3301 -0.3038
Op-2 0915 0.930 0.3727 2.50 .0142 1.5486 0.3113
Op-1 1015 0.149 0.1909 0.79 .4360 0.4663 -0.1676
Op-2 1015 1.060 0.3727 2.84 .0054 1.6782 0.4410
Op-i 1210 0.035 0.1593 0.22 .8269 0.2993 -0.2295
Op-2 1210 0.960 0.3609 2.66 .0091 1.5590 0.3610
Op-i 2210 -0.583 0.1741 -3.35 .0011 -0.2942 -0.8721
Op-2 2210 0.008 0.3727 0.02 .9832 0.626S -0.6108

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -1.0038 0.1666 -6.026 .0000 -0.7273 -1.2802

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -1,3711 0.4053 -3.38 .0010 -0.6983 -2.0439
Station 0910 -1.3084 0.3988 -3.28 .0014 -0.6463 -1.9704
Station 0915 -0.9167 0.4188 -2.19 .0309 -0.2216 -1.6119
Station 1015 -0.9103 0.4188 -2.17 .0320 -0.2151 -1.6054
Station 1210 -0.9251 0.3945 -2.35 .0210 -0.2703 -1.5796
Station 2210 -0.5910 0.4113 -1.44 .1539 0.0918 -1.2738

Station-period means and deltas from original data where control n-l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

0611 Op-i 19 0.79 5.00 .0.351 1.53 0.05 -0.71 6.00 0.06 -1.48
0611 Op-2 4 0.00 0.00 0.000 1.63 4.00 4.48 -1.23
0910 Op-i 18 1.33 9.50 0.598 2.60 0.07 -1.25 10.50 0.04 -2.54
0910 Op-2 5 0.00 0.00 0.000 1.30 4.00 3.43 -0.63
0915 Op-i 14 0.07 0.50 0.049 0.18 -0.03 0.04 1.50 0.25 -0.18
0915 Op-2 4 0.13 0.50 0.125 0.52 -0.27 1.50 3.SO 4.02 -1.02
1015 Op-i 14 0.00 0.00 0.000 0.11 1.00 0.27 -0.06
1015 Op-2 4 0.00 0.00 0.000 . 1.63 4.00 4.48 -1.23
1210 Op-i 19 0.08 1.00 0.058 0.20 -0.04 0.00 2.00 0.18 -0.18
1210 Op-

2  
5 0.00 0.00 0.000 1.30 4.00 3.43 -0.83

2210 Op-I 16 0.69 2.50 0.232 1.18 0.19 -0.59 3.50 -0.08 -1.11
2210 Op-2 4 1.63 4.50 1.068 5.02 -1.77 0.00 4.50 2.98 -2.98

Period means and deltas from original control data where n=l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 19 0.08 1.00 0.058 0.20 -0.04
Op-2 5 1.30 4.00 0.768 3.43 -0.83



Analysis of Variance for SLC for 0035 - Laminaria setchellii

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x . 1)

Results for Analysis of Variance

Source Source df Error dE F-value Prob.

PERIOD 1 102.000 0.49 0.4876
SEASON 1 102.000 0.00 0.9506
STATION 5 102.000 2.65 0.0270
PERIOD-SEASON 1 102.000 4.04 0.0472
STATION-PERIOD 5 102.000 0.27 0.9303
STATION-SEASON 5 102.000 0.50 0.7753
PERIOD*STATION*SEASON 5 102.000 .0.22 0.9548

Results for Power Analysis
Power at alpha = .1

Ron- Adjusted non- Power to
Centrality Centrality Adjusted Detect 501

Source Parameter Parameter Power Power Change

PERIOD 0.49 0.00 0.1801 0.1938
STATION-PERIWO 1.33 0.00 0.1940 0.1764

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.3237 0.3331 -0.972 .3336
Period in PC 0.0690 0.1504 0.459 .6475
Period in FC-S 0.3327 0.1538 2.163 .0328
Period in FC-W -0.1947 0.2586 -0.753 .4533
Period in DC-S 0.1470 0.3281 0.448 .6549
Period in DC-W -0.7944 0.8799 -1.370 .1738

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 958 Lower 951

Period Op-i 0.535 0.0261 20.52 .0000 0.5780 0.4915
Period Op-2 0.577 0.0551 10.48 .0000 0.6686 0.48580
P-1 0611 0.619 0.0583 10.63 .0000 0.7161 0.5226

Op-2 0611 0.652 0.1363 4.79 .0000 0.8786 0.4261
o0-2 0910 0.624 0.0621 10.05 .0000 0.7273 0.5211
OP-2 0910 0.645 0.1320 4.88 .0000 0.8637 0.4256
Op-i 0915 0.567 0.0698 8.11 .0000 0.6825 0.4507
Op-2 0915 0.652 0.1363 4.78 .0000 0.8786 0.4261
OP-1 1015 0.398 0.0698 5.70 .0000 0.5142 0.2823
O3-2 1015 0.564 0.1363 4.14 .0001 0.7905 0.3380
Op-l 1210 0.626 0.0583 10.75 .0000 0.7228 0.5294
Ot-2 1210 0.645 0.1320 4.88 .0000 0.8637 0.4256
OP-i 2210 0.374 0.0637 5.87 .0000 0.4796 0.2682
Op-2 2210 0.305 0.1363 2.24 .0275 0.5312 0.0786

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 951 Lower 95%

Period -0.0424 0.0609 -0.697 .4876 0.0587 -0.1436

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 955 Lower 95t

Station 0611 -0.0330 0.1482 -0.22 .8243 0.2131 -0.2790
Station 0910 -0.0204 0.1459 -0.14 .8890 0.2217 -0.2625
Station 0915 -0.0857 0.1532 -0.56 .5769 0.1685 -0.3400
Station 1015 -0.1660 0.1532 -1.08 .2809 0.0882 -0.4203
Station 1210 -0.0185 0.1443 -0.13 .8982 0.2210 -0.2580
Station 2210 0.0690 0.1504 0.46 .6475 0.3187 -0.1807

Station-period means and deltas from original data where control n=l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 955 c.i. 951 c.i. Delta Range 955 Cli. 95% C.I.

0611 Op-1 19 0.03 0.50 0.026 0.08 -0.03 3.87 8.00 4.97 2-77
0511 Op-2 4 0.00 0.00 0.000 3.63 5.00 7.09 0.16
0910 Op-i 18 0.00 0.00 0.000 3.94 8.00 5.11 2.78
0510 Op-

2  
5 0.00 0.00 0.000 3.40 5.00 5.82 0.98

0515 Op-l 14 0.00 0.00 0.000 3.39 8.00 4.66 2.12
0915 Op-2 4 0.00 0.00 0.000 3.63 5.00 7.09 0.16
1015 Op-1 14 0.46 1.50 0.143 0.77 0.15 2.93 7.50 4.17 1.68
1015 Dp-2 4 0.13 0.50 0.125 0.52 -0.27 3.50 5.00 6.94 0.06
1210 Op-1 19 0.00 0.00 0.000 3.89 8.00 4.99 2.79
1210 Op-2 5 0.00 0.00 0.000 3.40 5.00 5.82 0.98
2210 Op-l 16 1.06 3.50 0.299 1.70 0.43 2.91 8.50 4.19 1.62
2210 Op-2 4 2.25 4.50 1.090 5.72 -1.22 1.38 4.00 4.00 -1.25

Period means and deltas from original control data where n-l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 951 C.I.

Op-1 19 3.89 8.00 0.524 4.99 2.79
Op-2 5 3.40 5.00 0.872 5.82 0.98



Analysis of Variance for SLC for 0038 - Macrocystis spp.

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basel0(x + 1)

Results for Analysis of Variance

Source Source df Error df

PERIOD 1 102.000
SEASON 1 102.000
STATION 5 102.000
PERIOD-SEASON 1 102.000
STATION- PERIOD 5 102.000
STATION*SEASON 5 102.000
PERIOD*STATIONrSEASON 5 102.000

Results for Power Analysis
Power at alpha = .1

F-value

25.19
2.63
8. 93
1.74
2.13
0.34
0.24

Prob.

0.0000
0.1080
0.0000
0.1896
0.0677
0. 888
0.9439

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 25.19 23.69 0.9996 0.9993 0.3177

STATION-PERIOD 10.65 5.44 0.7896 0.5052 0.1862

Estimates for contrasts on cosbinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 2.1002 0.3814 5.507 .0000
Period in PC -0.0000 0.1722 -0.000 1.000
Period in PC-S 0.0000 0.1760 0.000 1.000
Period in FC-W -0.0000 0.2961 -0.000 1.000
Period in DC-S 2.6529 0.3756 7.064 .0000
Period in DC-W 1.5476 0.6639 2.331 .0217

Least square means & confidence intervale from analysis of .variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95k

Period Op-i -0.153 0.0298 -5.12 .0000 -0.1033 -0.2023
Period Op-2 -0.503 0.0630 -7.98 .0000 -0.3982 -0.607S
Op-i 0611 0.000 0.0667 0.00 1.000 0.1107 -0.1107
Op-

2 
0611 -0.100 0.1561 -0.64 .5217 0.1587 -0.3594

Op-i 0910 -0.024 0.0711 -0.34 .7324 0.0937 -0.1424
Op-2 0910 -0.584 0.1511 -3.87 .0002 -0.3336 -0.8353
Op-l 0915 -0.268 0.0800 -3.35 .0011 -0.1353 -0.4007
Op-2 0918 -0.666 0.1561 -4.27 .0000 -0.4071 -0.9251
Op-i 1015 -0.306 0.0800 -3.83 .0002 -0.1737 -0.4391
Op-2 1015 -0.937 0.1561 -6.01 .0000 -0.6782 -1.1963
Op-i 1210 -0.318 0.0667 -4.77 .0000 -0.2072 -0.4286
Op-2 1210 -0.729 0.1511 -4.82 .0000 -0.4.80 -0.9796
op-1 2210 0.000 0.0729 0.00 1.000 0.1210 -0.1210
Op-

2 
2210 0.000 0.1561 0.00 1.000 0.2590 -0.2590

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.3500 0.0697 5.019 .0000 0.4658 0.2343

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.1003 0.1697 0.59 .5556 0.3820 -0.1814
Station 0910 0.5601 0.1670 3.35 .0011 0.8373 0.2829
Station 0915 0.3981 0.1753 2.27 .0253 0.6891 0.1070
Station 1015 0.6308 0.1753 3.60 .0005 0.9219 0.3398
Station 1210 0.4109 0.1652 2.49 .0145 0.6851 0.1368
Station 2210 -0.0000 0.1722 -0.00 1.000 0.2859 -0.2859

Station-period means and deltas from original data where control n-1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 955 Cli. 95% C.I.

0611 Op-i 19 0.00 0.00 0.000 0.00 0.00
0611 Op-2 4 0.75 3.00 0.700 3.14 -1.64 -0.75 3.00 1.64 -3.14
0910 Op-l 18 0.06 0.50 0.038 0.14 -0.02 -0.06 0.50 0.02 -0.14
0910 Op-2 5 3.60 3.50 0.579 5.21 1.99 -3.60 3.50 -1.99 -0.21
0915 Op-i 14 1.82 9.50 0.753 3.45 0.19 -1.82 9.50 -0.19 -3.45
0915 Op-2 4 5.63 13.50 3.023 15.25 -4.00 -5.63 13.50 4.00 -15.25
1015 Op-i 14 1.93 10.00 0.805 3.67 0.19 -1.93 10.00 -0.19 -3.67
1015 Op-2 4 9.63 11.00 2.617 17.95 1.30 -9.63 11.00 -1.30 -17.95
1210 Op-l 19 2.37 13.50 0.878 4.21 0.52 -2.37 13.50 -0.52 -4.21
1210 Op-

2  
5 8.70 19.00 3.382 18.09 -0.69 -8.70 19.00 0.69 -18.09

2210 Op-i 16 0.00 0.00 0.000 0.00 0.00
2210 Op-2 4 0.00 0.00 0.000 0.00 0.00

Period means and deltas from original control data where n-1

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 19 0.00 0.00 0.000
Op-2 5 0.00 0.00 0.000



Analysis of Variance for SLC for 0147 - Mazzaella lilacina

Stations = 2210, 0611, 0910. 0915, 1015, 1210

Data not transformed.

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD 1 102.000 48.77 0.0000
SEASON 1 102.000 5.48 0.0211
STATION 5 102.000 4.32 0.0013
PERIOD*SEASON 1 102.000 6.39 0.0130
STATION-PERIOD 5 102.000 1.67 0.1497
STATION-SEASON 5 102.000 0.60 0.7021
PERIMOD STATION-SEASON S 102.000 1.03 0.4050

Results for Power Analysis
Power at alpha .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 48.77 46.81 1.0000 1.0000 0.6410
STATION-PERIOD 8.33 3.16 0.6834 0.3351 0.7445

Estimates for contrasts on combinations of interaction terms

Source Difference Std- Err. T-value Prob.

Period in DC -31.3042 6.0048 -5.213 .0000
Period in PC -14.7076 2.7118 -5.424 .0000
Period in PC-S -23.0152 2.7718 -8.303 .0000
Period in FC-W -6.4000 4.6617 -1.373 .1728
Period in DC-S -39.6500 5.9132 -6.705 .00O0
Period in DC-W -22.9583 10.4529 -2.196 .0303

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -1.078 0.4698 -2.30 .0238 -0.2985 -1.8582
Period Op-2 6.590 0.9925 6.64 .0000 8.2378 4.9427
Op-l 0611 1.385 1.0502 1.32 .1903 3.1278 -0.3586
Op-2 0611 7.167 2.4570 2.92 .0043 11.2450 3.0883
Op-I 0910 0.846 1.1197 0.76 .4516 2.7048 -1.0125
Op-2 0910 6.813 2.3789 2.86 .0051 10.7614 2.8636
Op-i 0915 1.450. 1.2588 1.15 .2521 3.5395 -0.6395
Op-2 0915 7.167 2.4570 2.92 .0043 11.2450 3.0883
op-

1 
1015 0.537 1.2588 0.43 .6703 2.6270 -1.5520

Op-2 1015 7.167 2.4570 2.92 .0043 11.2450 3.0883
Op-1 1210 -0.397 1.0502 -0.38 .7059 1.3458 -2.1406
Op-2 1210 6.812 2.3789 2.86 .0051 10.7614 2.8636
Op-i 2210 -10.291 1.1476 -8.97 .0000 -8.3859 -12.1959
Op-2 2210 4.417 2.4570 1.80 .07S2 8.4950 0.3383

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lover 951

Period -7.6686 1.0981 -6.983 .0000 -5.8458 -9.4914

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -5.7821 2.6720 -2.16 .0328 -1.3468 -10.2173
Station 0910 -5.9663 2.6293 -2.27 .0254 -1.6019 -10.3308
Station 0915 -5.7167 2.7607 -2.07 .0409 -1.1342 -10.2992
Station 1015 -6.6292 2.7607 -2.40 .0181 -2.0467 -11.2117
Station 1210 -7.2099 2.6004 -2.77 .0066 -2.8934 -11.5264
Station 2210 -14.7076 2.7118 -5.42 .0000 -10.2062 -19.2089

Station-period means and deltas from original data where control n=1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Kean Range Error 95% c.i. 95t c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-1 19 0.24 4.00 0.211 0.68 -0.21 1.89 7.00 2.94 0.85
0611 Op-2 4 0.00 0.00 0.000 8.50 11.50 16.64 0.36
091Q Op-1 18 1.03 9.00 0.602 2.30 -0.24 1.22 10.00 2.S6 -0.12
0910 Op-2 5 0.00 0.00 0.000 8.20 11.50 13.76 2.64
0915 Op-l 14 0.43 5.00 0.359 1.20 -0.35 2.07 7.00 3.43 0.71
0915 Op-2 4 0.00 0.00 0.000 8.50 l1.SO 16.64 0.36
1015 Op-i 14 1.68 5.00 0.459 2.67 0.69 0.82 7.50 2.12 -0.48
1015 Op-2 4 0.00 0.00 0.000 8.50 11.50 16.64 0.36
1210 Op-1 19 2.55 21.50 1.249 5.18 -0.07 -0.42 22.50 2.07 -2.91
1210 Op-2 5 0.00 0.00 0.000 8.20 11.50 13.76 2.64
2210 Op-i 16 14.13 30.50 2.192 18.80 9.45 -12.13 26.50 -7.62 -16.63
2210 Op-2 4 2.38 2.00 0.427 3.73 1.02 6.13 12.50 14.53 -2.28

Period means and deltas from original control data where n0l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i0p-2 19 2.13 7.00 0.542 3.27 0.99
5 8.20 11.50 2.004 13.76 2.64



Analysis of Variance for SLC for 0095 - Microcladia coulteri

Stations - 2210, 0611, 0910, 0915, 1015. 1210

Data transformed using log baselO(x * .5)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 102.000 13.61 0.0004
SEASON 1 102.000 1.27 0.2619
STATION S 102.000 0.93 0.4619
PERIOD-SEASON 1 102.000 1.01 0.3176
STATION-PERIOD 5 102.000 0.20 0.9601
STATION*SEASON 5 102.000 0.15 0.9798
PERIOD-STATION-SEASON S 102.000 0.15 0.97805

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 13.61 12.35 0.9783 0.9675 0.1632

STATION-PERIOD 1.02 0.00 0.1709 0.1181

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -2.4163 0.6562 -3.683 .0004
Period in PC -0.2400 0.2963 -0.810 .4198
Period in PC-S -0.5211 0.3029 -1.721 .0884
Period in PC-W 0.0411 0.5094 0.081 .9358
Period in DC-S -2.8583 0.6461 -4.424 .0000
Period in DC-W -1.9743 1.1422 -1.728 .0869

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-I 0.062 0.0513 1.21 .2299 0.1472 -0.0232
Period Op-2 0.505 0.1085 4.65 .0000 0.6848 0.3247
Op-l 0611 0.165 0.1148 1.44 .1542 0.3552 -0.0257
Op-2 0611 0.591 0.2685 2.20 .0300 1.0365 0.14S2
Op-i 0910 -0.076 0.1224 -0.62 .5340 0.1267 -0.2795
Op-2 0910 0.562 0.2600 2.16 .0328 0.9939 0.1309
Op-i 0915 0.071 0.1376 0.51 .6088 0.2989 -0.1577
Op-2 0915 " 0.591 0.2685 2.20 .0300 1.0365 0.1452
OP-

1 
1015 0.179 0.1376 1.30 .1961 0.4073 -0.0493

Op-
2 

1015 0.591 0.2685 2.20 .0300 1.0365 0.1452
Op-1 1210 0.143 0.1146 1.25 .2148 0.3337 -0.0472
Op-2 1210 0.562 0.2600 2.16 .0328 0.9939 0.1309
Op-1 2210 -0.109 0.1254 -0.87 .3859 0.0990 -0.3174
Op-2 2210 0.131 0.2685 0.49 .6271 0.5765 -0.3148

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 951 Lower 95%

Period -0.4427 0.1200 -3.690 .0004 -0.2435 -0.6419

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95W Lower 95%

Station 0611 -0.4261 0.2920 -1.46 .1475 0.0585 -0.9108
Station 0910 -0.6388 0.2873 -2.22 .0294 -0.1619 -1.1157
Station 0915 -0.5203 0.3017 -1.72 .0876 -0.0195 -1.0210
Station 1015 -0.4119 0.3017 -1.37 .1751 0.0889 -0.9126
Station 1210 -0.4192 0.2842 -1.48 .1432 0.0525 -0.8909
Station 2210 -0.2400 0.2963 -0.81 .4198 0.2519 -0.7319

Station-period means and deltas from original data where control n-1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95V C.I.

0611 Op-i 19 0.53 9.00 0.474 1.52 -0.47 0.11 11.50 1.20 -0.99
0611 Op-2 4 0.00 0.00 0.000 2.38 5.50 6.35 -1.60
0910 Op-1i 18 3.56 22.00 1.685 7.11 0.00 -2.89 25.00 0.73 -6.50
0910 Op-2 5 0.00 .0.00 0.000 2.10 5.50 4.89 -0.69
0915 OP-1 14 0.50 6.00 0.426 1.42 -0.42 0.07 8.00 1.07 -0.93
0915 Op-2 4 0.00 0.00 0.000 2.38 5.50 6.35 -1.60
1015 Op-i 14 0.00 0.00 0.000 0.57 3.00 1.09 0.05
1015 Op-2 4 0.00 0.00 0.000 2.38 5.50 6.35 -1.60
1210 Op-i 19 0.63 11.00 0.577 1.84 -0.58 0.00 13.50 1.28 " -1.28
1210 Op-2 5 0.00 0.00 0.000 2.10 5.50 4.89 -0.69
2210 Op-I 16 1.75 8.00 0.688 3.15 0.35 -1.03 11.00 0.55 -2.62
2210 Op-2 4 0.88 1.50 0.315 1.88 -0.13 1.50 5.50 5.34 -2.34

Period means and deltas from original control data where n=l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 950 C.I.

Op-I 19 0.63 3.00 0.187 1.02 0.24
Op-2 5 2.10 5.50 1.005 4.89 -0.69



Analysis of Variance for SLC for 0041 - Nereocystis luetkeana

Stations - 2210, 1611, 0910, 0915, 1015, 1210

Data transformed uLing log baselOIX + .1)

Results for Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIOD-SEASON
STATION-PERIOD
STATION-SEASON
PERIOD- STATION- SEASON

Results for Power Analysis
Power at alpha - .1

Source df Error df F-value

1 102.000 6.94
1 102.000 29.02
S 102.000 2.57
1 102.000 18.57
5 102.000 3.05
5 102.000 0.03
5 102.000 0.03

Prob.

0.0097
0.0000
0.0311
0.0000
0.0133
0.9995
0.9996

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 6.94 5.81 0.8346 0.7731 0.1000

STATION-PERIOD 15.23 9.93 0.9149 0.7601 0.1000

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -1.6991 0.4235 -4.012 .0001
Period in FC 0.4746 0.1913 2.482 .0147
Period in FC-S 0.1711 0.1955 0.875 .3834
Period in FC-W 0.7782 0.3288 2.367 .0190
Period in DC-S -3.3902 0.4170 -6.148 .0000
Period in DC-W -0.0000 0.7372 -0.000 1.000

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-
1  

0.042 0.0331 1.26 .2109 0.0967 -0.0133
Period Op-2 0.246 0.0700 3.51 .0007 0.3620 0.1296
Op-i 0611 0.060 0.0741 0.81 .4209 0.1828 -0.0631
Op-2 0611 0.374 0.1733 2.16 .0331 0.6619 0.0866
Op-i 0910 0.060 0.0790 0.76 .4502 0.1909 -0.0712
Op-

2 
0910 0.378 0.1678 2.25 .0264 0.6565 0.0995

Op-1 0915 -0.000 0.0888 -0.00 1.000 0.1474 -0.1474
Op-2 0915 0.374 0.1733 2.16 .0331 0.6619 0.0866
Op-1 1019 -0.000 0.0880 -0.00 1.000 0.1474 -0.1474
Op-2 1015 0.374 0.1733 2.16 .0331 0.6619 0.0866
Op-1 1210 0.060 0.0741 0.81 .4209 0.1620 -0.0631
Op-2 1210 0.378 0.1678 2.25 .0264 0.6565 0.0995
Op-l 2210 0.071 0.0809 0.87 .3842 0.2051 -0.0636
Op-2 2210 -0.404 0.1733 -2.33 .0•17 -0.1163 -0.6915

Paired comparisons of least square means between periods

Source Difference Std: Err. T-value Prob. Upper 95W

Period -0.2041 0.0774 -2.635 .0097 -0.0755

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Utpper 95%

Station 0611 -0.3144 0.1894 -1.67 .0983 -0.0016
Station 0910 -0.3181 0.1854 -1.72 .0893 -0.0103
Station 0915 -0.3743 0.1947 -1.92 .0574 -0.0511
Station 1015 -0.3743 0.1947 -1.92 .0574 -0.0511
Station 1210 -0.3181 0.1834 -1.73 .0859 -0.0137
Station 2210 0.4746 0.1913 2.48 .0147 0.7921

Station-period means and deltas from original data where control n.1

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta

Lower 95%

-0.3326

Lower 95%

-0.6272
-0.6259
-0.6974
-0.6974
-0.6225
0.1572

t

0611 Op-1 19 0.00 0.00 0.000
0611 Op-2 4 0.00 0.00 0.000
0910 Op-l 19 0.00 0.00 0.000
0910 Op-2 5 0.00 0.00 0.000
0915 Op-1 14 0.00 0.00 0.000
0915 Op-2 4 0.00 0.00 0.000
1015 Op-1 14 0.00 0.00 0.000
1015 Op-2 4 0.00 0.00 0.000
1210 Op-1 19 0.00 0.00 0.000
1210 Op-2 5 0.00 0.00 0.000
2210 Op-i 16 0.00 0.00 0.000
2210 Op-2 4 0.50 0.00 0.000

Period means and deltas from original control data where n-i

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-l 19 0.05 0.50 0.036 0.13 -0.02
Op-2 5 0.60 1.50 0.292 1.41 -0.21

0.0S
0.63
0.06
0.60
0.00
0.63
0.00
0.63
0.05
0.60
0.06
0.13

Delta Upper Lower
Range 95% Cli. 95% C.I.

0.50 0.13 -0.02
1.50 1.82 -0.57
0.50 0.14 -0.02
1.50 1.41 -0.21
0.00
1.50 1.92 -0.57
0.00
1.50 1.92 -o057
0.50 0.13 -0.02
1.50 1.41 -0.21
0.50 0.15 -0.03
1.50 1.32 -1.07

I.



Analysis of Variance for SLC for 1154 - Nienburgia andersoniana

Stations . 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo(x * .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 102.000 3.77 0.0550
SEASON 1 102.000 0.02 0.8936
STATION 5 102.000 6.51 0.0000
PERIOD*SEASON 1 102.000 0.10 0.7522
STATIONWPERIOD 5 102.000 1.70 0.1410
STATION

5
SEASON 5 102.000 0.37 0.8693

PERIOD-STATION-SEASON 5 102.000 0.18 0.9711

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD - 3.77 2.69 0.6116 0.4946 0.2051
STATION*PERIOD 8.51 3.34 0.6928 0.3487 0.1214

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 1.9918 0.9353 2.130 .0356
Period in FC -0.0000 0.4224 -0.000 1.000
Period in FC-S -0.0000 0.4318 -0.000 1.000
Period in FC-W -0.0000 0.7261 -0.000 1.000
Period in DC-S 1.6669 0.9211 1.810 .0733
Period in DC-W 2.3168 1.6282 1.423 .1578

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 958 Lower 958

Period Op-i -0.411 0.0732 -5.61 .0000 -0.2891 -0.5320
Period Op-2 -0.743 0.1546 -4.80 .0000 -0.4859 -0.9992
Op-i 0611 -0.112 0.1636 -0.68 .4959 0.1597 -0.3833
Op-

2 
0611 -0.249 0.3927 -0.65 .5175 0.3867 -0.8838

Op-i 0910 -0.847 0.1744 -4.86 .0000 -0.5574 -1.1365
Op-

2 
0910 -1.472 0.3706 -3.97 .0001 -0.8568 -2.0870

Op-i 0915 -0.690 0.1961 -3.52 .0006 -0.3649 -1.0158
Op-2 0915 -0.963 0.3827 -2.52 .0134 -0.3278 -1.5983
Op-i 1015 -0.287 0.1961 -1.47 .1460 0.0382 -0.6127
Op-2 1015 -0.000 0.2827 -0.00 1.000 0.6353 -0.6353
Op-i 1210 -0.527 0.1636 -3.22 .0017 -0.2555 -0.7989
Op-2 1210 -1.772 0.3706 -4.78 .0000 -1.1566 -2.3868
op-i 2210 0.000 0.1788 0.00 1.000 0.2967 -0.2967
Op-2 2210 0.000 0.3827 0.00 1.000 0.6353 -0.6353

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 958 Lower 958

Period 0.3320 0.1710 1.941 .0550 0.6159 0.0480

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 951 Lower 95%

Stabion 0611 0.1368 0.4162 0.33 .7431 0.8276 -0.5541
Station 0910 0.6249 0.4096 1.53 .1301 1.3048 -0.0549
Station 0915 0.2727 0.4300 0.63 .5274 0.9865 -0.4411
Station 1015 -0.2873 0.4300 -0.67 .5056 0.4265 -1.0011
Station 1210 1.2447 0.4051 3.07 .0027 1.9170 0.5723
Station 2210 -0.0000 0.4224 -0.00 1.000 0.7012 -0.7012

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 958 c.i. Delta Range 95% CIi. 958 C.I.

0611 Op-i 19 0.29 3.00 0.200 0.71 -0.13 -0.29 3.00 0.13 -0.71
0611 Op-2 4 0.75 3.00 0.750 3.14 -1.64 -0.75 3.00 1.64 -3.14
0910 Op-I is 2.83 13.00 1.008 4.96 0.71 -2.83 13.00 -0.71 -4.96
0910 Op-2 5 3.00 5.00 0.975 5.71 0.29 -3.00 5.00 -0.29 -5.71
0915 Op-i 14 1.50 7.00 0.618 2.84 0.16 -1.00 7.00 -0.16 -2.84
0915 Op-2 4 1.50 4.00 0.866 4.26 -1.26 -1.50 4.00 1.26 -4.26
1015 Op-I 14 0.32 2.00 0.162 0.67 -0.03 -0.32 2.00 0.03 -0.67
1015 Op-2 4 0.00 0.00 0.000 0.00 0.00
1210 Op-i 19 1.76 10.50 0.681 3.19 0.33 -1.76 10.50 -0.33 -3.19
1210 Op-2 5 9.90 21.00 3.462 19.51 0.29 -9.90 21.00 -0.29 -19.51
2210 Op-1 16 0.00 0.00 0.000 . 0.00 0.00
2210 Op-

2  
4 0.00 0.00 0.000 0.00 0.00

Period means and deltas from original control data where n=l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 958 C.1.

Op-1 19 0.00 0.00 0.000
Op-2 5 0.00 0.00 0.000



Analysis of Variance for SLC Cor 0059 - non-coralline crust

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(X 4 1)

Results for Analysis of Variance

Source Source df Error df P-Nsalue

PERIOD
SEASON
STATION
PERIODSEASON
STATIONPERIOD
STATION SEASON
PERIOD-STATION-SEASON

Results for Power Analysis
Power at alpha = .1

1 102.000 1.00
1 102.000 5.04
5 102.000 2.49
1 102.000 1.49
5 102.000 1.01
5 102.000 0.13
5 102.000 0.14

Prob.

0.3195
0.0270
0.0357
0.2248
0.4156
0.98S5
0.9827

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 1.00 0.00 0.2616 0.8723
STATION-PERIOD 5.05 0.00 0.4774 0.1750

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.4708 0.492S 0.956 .3413
Period in PC 0.0697 0.2224 0.313 .7547
Period in FC-S 0.1991 0.2273 0.876 .3831
Period in FC-W -0.0597 0.3823 -0.156 .8761
Period in DC-S 1.0013 0.4849 2.065 .0415
Period in DC-W -0.0596 0.8572 -0.070 .9447

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0,128 0.0385 -3.34 .0012 -0.0645 -0.1925
Period Op-2 -0.219 0.0014 -2.69 .0085 -0.0835 -0.3537
Op-i 0611 0.123 0.0861 1.43 .1556 0.2662 -0.0197
Op-2 0611 -0.245 0.2015 -1.22 .2267 0.0894 -0.5795
Op-1 0910 -0.457 0.0918 -4.97 .0000 -0.3044 -0.6093
Op-2 0910 -0.449 0.1951 -2.30 .0235 -0.1249 -0.7726
Op-i 0915 0.040 0.1032 0.38 .7020 0.2110 -0.1318
OV-2 0915 0.055 0.2015 0.27 .7860 0.3893 -0.2796
Op-i 1015 0.053 0.1032 0.51 .6094 0.2243 -0.1185
Op-2 1015 -0.276 0.2015 -1.37 .1731 0.0580 -0.6109
Op-l 1210 -0.315 0.0861 -3.65 .0004 -0.1716 -0.4576
Op-2 1210 -0.111 0.1951 -0.57 .5700 0.2127 -0.4350
Op-i 2210 -0.215 0.0941 -2.29 .0242 -0.0591 -0.3715
Op-2 2210 -0.285 0.2015 -1.41 .1603 0.0495 -0.6194

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0901 0.0901 1.000 .3195 0.2396 -0.0594

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.3683 0.2191 1.68 .0959 0.7320 0.0045
Station 0910 -0.0081 0.2156 -0.04 .9700 0.3498 -0.3661
Station 0915 -0.0152 0.2264 -0.07 .9465 0.3606 -0.3910
Station 1015 0.3293 0.2264 1.45 .1488 0.7052 -0.0465
Station 1210 .0.2034 0.2133 -0.95 .3424 0.1506 -0.5674
Station 2210 0.0697 0.2224 0.31 .7547 0.4388 -0.2995

Station-period means and deltas from original data where control n=1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CiI. 95% C.I.

0611 Op-I 19 1.37 7.50 0.510 2.44 0.30 0.32 9.00 1.63 -1.00
0611 Op-2 4 1.50 2.50 0.540 3.22 -0.22 -1.25 2.50 0.41 -2.91
0910 Op-i 18 6.56 14.50 0.888 8.43 4.68 -4.94 11.00 -3.27 -6.62
0910 Op-2 5 3.20 4.00 0.663 5.04 1.36 -2.90 4.00 -1.02 -4.78
0915 Op-l 14 0.93 3.50 0.261 1.49 0.36 0.32 4.00 0.91 -0.26
0915 Op-2 4 0.50 1.50 0.354 1.63 -0.63 -0.25 2.50 1.41 -1.91
1015 Op-i 14 0.93 2.50 0.215 1.39 0.46 0.32 7.00 1.35 -0.71
1015 Op-2 4 2.00 4.50 1.061 5.38 -1.38 -1.75 4.50 1.72 -5.22
1210 Op-I 19 5.21 10.50 0.829 6.95 3.47 -3.53 13.50 -1.62 -5.43
1210 Op-2 5 1.40 2.00 0.458 2.67 0.13 -1.10 3.00 0.38 -2.58
2210 Op-1 16 3.44 9.00 0.698 4.93 1.95 -1.91 8.50 -0.36 -3.46
2210 Op-2 4 1.88 1.00 0.239 2.64 1.11 -1.63 2.00 -0.27 -2.98

Period means and deltas from original control data where n-l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.1.

Op-1 19 1.68 4.50 0.355 2.43 0.94
Op-2 5 0.30 1.00 0.200 0.86 -0.26



Analysis of Variance for SLC for 0184 - Osmundea spp.

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo0x * .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 102.000 3.59 0.0611
SEASON 1 102.000 0.60 0.4411
STATION 5 102.000 1.73 0.1340
PERIOD-SEASON 1 102.000 0.14 0.7084
STATION-PERIOD 5 102.000 1.21 0.3090
STATION*SEASON 5 102.000 0.17 0.9746
PERIOD*STATION*SEASON 5 102.000 0.25 0.9374

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 3.59 2.52 0.5936 0.4730 0.3218
STATION-PERIOD 6.06 0.94 0.5474 0.1651 0.1099

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -2.3003 1.1536 -1.994 .0488
Period in PC -0.0965 0.5209 -0.185 .8534
Period in FC-S -0.1148 0.5325 -0.216 .8298
Period in FC-W -0.0782 0.8956 -0.087 .9306
Period in DC-S -1.8073 1.1360 -1.591 .1147
Period in DC-W -2.7933 2.0081 -1.391 .1672

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 0.468 0.0903 5.18 .0000 0.6176 0.3179
Period Op-2 0.867 0.1907 4.55 .0000 1.1837 0.5507
Op-I 0611 0.991 0.2017 4.91 .0000 1.3258 0.6561
Op-

2 
0611 1.274 0.4720 2.70 .0082 2.0572 0.4902

Op-1 0910 0.030 0.2151 0.14 .8882 0.3874 -0.3267
Op-

2 
0910 0.325 0.4570 0.71 .4798 1.0835 -0.4337

Op-1 0915 0.583 0.2418 2.41 .0176 0.9849 0.1821
op-2 0915 0.236 0.4720 0.50 .6179 1.0196 -0.5473
op-1 1015 0.483 0.2418 2.00 .0485 0.8842 0.0814
Op-2 1015 1.274 0.4720 2.70 .0082 2.0572 0.4902
Op-i 1210 0.061 0.2017 0.30 .7645 0.3955 -0.2743
Op-2 1210 1,340 0.4570 2.93 .0042 2.0986 0.5814
Op-i 2210 0.658 0.2205 2.99 .0035 1.0244 0.2925
op-2 2210 0.755 0.4720 1.60 .1128 1.5384 -0.0286

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.3995 0.2110 -1.894 .0611 -0.0493 -0.7496

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.2828 0.5133 -0.55 .5829 0.5693 -1.1348
Station 0910 -0.2945 0.5051 -0.58 .5611 0.5439 -1.1330
Station 0915 0.3473 0.5303 0.65 .5140 1.2276 -0.5330
Station 1015 -0.7909 0.5303 -1.49 .1390 0.0894 -1.6712
Station 1210 -1.2794 0.4996 -2.56 .0119 -0.4502 -2.1086
Station 2210 -0.0965 0.5209 -0.19 .8534 0.7682 -0.9612

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-i 19 0.61 5.00 0.280 1.19 0.02 2.53 7.00 3.48 1.57
0611 Op-2 4 0.00 0.00 0.000 1.75 2.00 3.27 0.23
0910 Op-1 18 6.94 31.00 2.039 11.25 2.64 -3.86 33.50 0.51 -8.23
0910 0p-2 5 1.60 5.50 1.005 4.39 -1.19 0.70 3.00 2.06 -0.66
0915 Op-i 14 2.54 10.50 1.016 4.73 0.34 0.43 15.50 3.03 -2.18
0915 op-2 4 1.13 3.50 0.800 3.67 -1.42 0.63 3.00 2.61 -1.36
1015 Op-i 14 1.21 4.00 0.381 2.04 0.39 1.75 8.00 2.90 0.60
1015 Op-2 4 0.00 0.00 0.000 1.75 2.00 3.27 0.23
1210 Op-i 19 5.95 20,50 1.546 9.20 2,70 -2.82 24.50 0.60 -6.23
1210 Op-2 5 0.00 0.00 0.000 2.30 4.00 4.14 0.46
2210 op-1 16 0.75 1.50 0.171 1.11 0.39 2.31 7.50 3.41 1.22
2210 0p-2 4 0.25 0.50 0.144 0.71 -0.21 1.50 1.50 2.63 0.37

Period means and deltas from original control data where n-l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

O-1 19 3.13 6.50 0.393 3.96 2.31
Op-2 5 2.30 4.00 0.663 4.14 0.46



Analysis of Variance for SLC for 0135 - Phyllospadix app.

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data not transformed.

Results for Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIOD-SEASON
STATION-PERIOD
STATION-SEASON
PERIODOSTATION-SEASON

Results for Power Analysis
Power at alpha - .1

Source df Error df P-value Prob.

0
0
0
0
0
0
0

102.000
102.000
102.000
102.000
102.000
102.000
102.000

Source

PERIOD
STATION-PBRIOD

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%
Paramaeter Parameter Power Power Change

0.00
0.00

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.0000
Period in PC 0.0000
Period in PC-S 0.0000
Period in PC-W 0.0000
Period in DC-S 0.0000
Period in DC-N 0.0000

least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95%

Period Op-i 0.000
Period Op-2 0.000
Op-i 0611 0.000
Op-

2 
0611 0.000

Op-1 0910 0.000
Op-2 0910 0.000
Op-1 0915 0.000
Op-2 0915 0.000
Op-1 1015 0.000
Op-2 1015 0.000
Op-i 1210 0.000
0P-2 1210 0.000
Op-1 2210 0.000
Op-2 2210 0.000

Paired comparisons of least square means between periods

Source Difference Std. Err. T-valua Prob. Upper 95%

Period 0.0000

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Station 0611 0.0000
Station 0910 0.0000
Station 0915 0.0000
Station 1015 0.0000
Station 1210 0.0000
Station 2210 0.0000

Station-period means and deltas from original data where control n.i

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta

0611 Op-i 19 0.00 0.00 0.000 0.00
0611 Op-2 4 0.00 0.00 0.000 0.00
0910 Op-1 19 0.00 0.00 0.000 0.00
0910 Op-2 5 0.00 0.00 0.000 0.00
0915 Op-1 14 0.00 0.00 0.000 0.00
0915 Op-2 4 0.00 0.00 0.000 0.00
1015 OP-1 14 0.00 0.00 0.000 0.00
1015 OP-2 4 0.00 0.00 0.000 0.00
1210 Op-1 19 0.00 0.00 0.000 0.00
1210 Op-2 5 0.00 -0.00 0.000 0.00
2210 Op-i 16 0.00 0.00 0.000 0.00
2210 Op-2 4 0.00 0.00 0.000 0.00

Period means and deltas from original control data where n=l

Lower 95%

Lower 95%

Lower 95%

Delta Upper Lower
Range 9S% CIi. 90% C.1.

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Period
Station Standard Upper Lower

N Mean Range Error 95% C.I. 951 C.I.

Op-1 19 0.00 0.00 0.000
05-2 5 0.00 0.00 0.000



Analysis of Variance for SLC for 0118 - Polyneura latissima

Stations = 2210, 0611. 0910, 0915. 1015, 1210

Data transformed using log base20(x ÷ .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 102.000 37.84 0.0000
SEASON 1 102.000 22.03 0.0000
STATION 5 102.000 0.08 0.9949
PERIOD'SEASON 1 102.000 13.45 0.0004
STATION-PERIOD 5 102.000 0.05 0.9985
STATION-SEASON 5 102.000 0.04 0.9988
PERIOD-STATION*SEASON 5 102.000 0.04 0.9993

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 37.84 36.10 1.0000 .1.0000 0.1017
STATION-PERIOD 0.25 0.00 0.1163 0.1009

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC. -3.5730 0.6542 -5.461 .0000
Period in PC -0.8429 0.2955 -2.853 .0052
Period in PC-S -0.3704 0.3020 -1.226 .2229
Period in FC-W -1.3155 0.5079 -2.590 .0110
Period in DC-S -1.4128 0.6442 -2.193 .0306
Period in DC-W -5.7332 1.1389 -5.034 .0000

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.320 0.0512 6.25 .0000 0.4051 0.2352
Period Op-2 1.056 0.1081 9.77 .0000 1.2356 0.8766
Op-I 0611 0.295 0.1144 2.58 .0113 0.4850 0.1051
Op-2 0611 1.081 0.2677 4.04 .0001 1.5258 0.6371
Op-l 0910 0.298 0.1220 2.44 .0162 0.5006 0.0956
Op-2 0910 1.006 0.2592 3.88 .0002 1.4358 0.5754
Op-1 0015 0.417 0.1371 3.04 .0030 0.6442 0.1889
Op-2 0915 1.081 0.2677 4.04 .0001 1.5258 0.6371
Op-i 1015 0.378 0.1371 2.75 .0070 0.6053 0.1500
Op-2 1015 1.081 0.2677 4.04 .0001 1.5258 0.6371
Op-1 1210 0.295 0.1144 2.58 .0113 0.4850 0.1051
Op-2 1210 1.006 0.2592 3.88 .0002 1.4358 0.5754
Op-i 2210 0.238 0.1250 1.91 .0593 0.4460 0.0309
Op-2 2210 1.081 0.2677 4.04 .0001 1.5258 0.6371

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.7360 0.1196 -6.152 .0000 -0.5374 -0.9346

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.7864 0.2911 -2.70 .0081 -0.3031 -1.2696
Station 0910 -0.7075 0.2865 -2.47 .0152 -0.2319 -1.1830
station 0910 -0.6648 0.3008 -2.21 .0293 -0.1656 -1.1641
Station 1015 -0.7037 0.3008 -2.34 .0212 -0.2045 -1.2030
Station 1210 -0.7106 0.2833 -2.51 .0137 -0.2403 -1.1809
Station 2210 -0.8429 0.295S -2.85 .0052 -0.3525 -1.3333

Station-period means and deltas from original data where control n=l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-1 19 0.00 0.00 0.000 0.24 1.50 0.44 0.03
0611 Op-2 4 0.00 0.00 0.000 1.25 3.50 3.72 -1.22
0910 Op-i i 0.03 0.50 0.028 0.09 -0.03 0.22 1.50 0.42 0.03
0910 Op-2 5 0.00 0.00 0.000 . 1.00 3.S0 2.81 -0.81
0915 Op-1 14 0.00 0.00 0.000 0.32 1.50 0.59 0.0S
0915 Op-2 4 0.00 0.00 0.000 1.25 3.50 3.72 -1.22
1015 Op-i 14 0.04 0.50 0.036 0.11 -0.04 0.29 1.50 0.56 0.02
1015 Op-2 4 0.00 0.00 0.000 1.25 3.50 3.72 -1.22
1210 Op-i 19 0.00 0.00 0.000 0.24 1.50 0.44 0.03
1210 Dp-2 5 0.00 0.00 0.000 1.00 3.50 2.81 -0.81
2210 Op-i 16 0.03 0.50 0.031 0.10 -0.04 0.22 1.50 0.46 -0.02
2210 Op-2 4 0.00 0.00 0.000 1.25 3.50 3.72 -1.22

Period means and deltas from original control data where n-l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 19 0.24 1.50 0.096 0.44 0.03
Op-2 5 1.00 3.50 0.652 2.81 -0.81



Analysis of Variance for SLC for 0220 - Prionitis australis

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data not transformed.

Results for Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIOD-SEASON
STATION- PERIOD
STATION*SEASON
PERIOD-STATICKNSEASON

Results for Power Analysis
Power at alpha = .1

Source df Error df F-value

1 102.000 2.39
1 102.000 1.17
5 102.000 1.50
1 102.000 0.01
5 102.000 0.53
5 102.000 1.53
5 102.000 0.14

Prob.

0.1249
0.2816
0.1970
0.9370
0.7517
0.1863
0.9833

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 2.39 1.35 0.4578 0.3139 0.6857
STATION-PERIMD 2.66 0.00 0.2958 0.3054

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -1.7192 0.9806 -1.753 .0826
Period in PC 0.0545 0.4428 0.123 .9022
Period in FC-S -0.0909 0.4526 -0.201 .8412
Period in FC-W 0.2000 0.7613 0.263 .7933
Period in DC-S -1.4885 0.9656 -1.541 .1263
Period in DC-W -1.9500 1.7070 -1.142 .2560

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 951 Lower 95t

Period Op-1 -0.465 0.0767 -6.06 .0000 -0.3376 -0.5923
Period Op-2 -0.187 0.1621 -1.16 .2500 0.0815 -0.4565
Op-i 0611 -0.000 0.1715 -0.00 1.000 0.2847 -0.2847
Op-2 0611 0.000 0.4012 0.00 1.000 0.6660 -0.6660
Op-l 0910 -0.312 0.1828 -1.70 .0915 -0.0080 -0.6151
Op-2 0910 -0.188 0.3985 -0.48 .6304 0.4573 -0.8323
Op-l 0915 -1.150 0.2056 -5.59 .0000 -0.8088 -1.4912
Op-2 0915 -0.500 0.4012 -1.25 .2155 0.1660 -1.1660
Op-l 1015 -0.700 0.2056 -3.41 .0009 -0.3589 -1.0412
op-2 1015 0.000 0.4012 0.00 1.000 0.6660 -0.6660
Op-l 1210 -0.433 0.1715 -2.52 .0132 -0.1480 -0.7174
Op-2 1210 -0.187 0.3895 -0.48 .6304 0.4573 -0.8323
Op-i 2210 -0.195 0.1874 -1.04 .2994 0.1156 -0.5065
Op-2 2210 -0.250 0.4012 -0.62 .5346 0.4160 -0.9160

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95t Lower 95%

Period -0.2774 0.1793 -1.547 .1249 0.0202 -0.5751

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.0000 0.4363 -0.00 1.000 0.7243 -0.7243
Station 0910 -0.1240 0.4294 -0.29 .7733- 0.5887 -0.8367
Station 0915 -0.6500 0.4508 -1.44 .1524 0.0963 -1.3983
Station 1015 -0.7000 0.4508 -1.55 .1236 0.0483 -1.4483
Station 1210 -0.2452 0.4246 -0.58 .5649 0.4597 -0.9501
Station 2210 0.0545 0.4428 0.12 .9022 0.7896 -0.6805

Station-period means and deltas from original data where control n-1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 951 c.i. 95% c.i. Delta Range 951 CIi. 95% C.I.

0611 Op-i 19 0.00 0.00 0.000 0.00 0.00
0611 Op-2 4 0.00 0.00 0.000 0.00 0.00
0910 Op-i 18 0.36 1.50 0.139 0.65 0.07 -0.36 1.50 -0.07 -0.65
0910 Op-2 5 0.30 1.00 0.200 0.86 -0.26 -0.30 1.00 0.26 -0.86
0915 Op-l 14 1.43 4.00 0.327 2.13 0.72 -1.43 4.00 -0.72 -2.13
0915 Op-2 4 0.75 2.00 0.433 2.13 -0.63 -0.75 2.00 0.63 -2.13
101S Op-1 14 0.57 2.00 0.221 1.05 0.09 -0.57 2.00 -0.09 -1.05
1015 Op-2 4 0.00 o.o 0.000 o0.00 0.00
1210 Op-l 19 o.so 3.50 0.220 0.96 0.04 -0.50 3.50 -0.04 -0.96
1210 Op-2 S 0.30 1.00 0.200 0.86 -0.26 -0.30 1.00 0.26 -0.86
2210 Op-i 16 0.16 1.50 0.099 0.37 -0.06 -0.16 1.50 0.06 -0.37
2210 Op-2 4 0.13 0.50 0.125 0.52 -0.27 -0.13 0.50 - 0.27 -0.52

Period means and deltas from original control data where n-l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-
1  

19 0.00 0.00 0.000
Op-2 S 0.00 0.00 0.000

op-l
0p-2

19 0.00 0.00 0D000
5 0.00 0.00 0.000



Analysis of Variance for SLC for 0106 - Prionitis spp.

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo(x . .A)

Results for Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIOD*SEASON,
STATION-PERIOD
STATION*SEASON
PERIOD-STATION-SEASON

Results for Power Analysis
Power at alpha = .1

Source df Error df P-value

1 102.000 1.07
1 102.000 0.28
5 102.000 6.52
1 102.000 13.32
5 102.000 1.44
5 102.000 0.08
5 102.000 0.11

Prob.

0.3037
0.5998
0.0000
0.0004
0.2173
0.9945
0.9896

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%
Parameter Parameter Power Power ChangeSource

PERIOD 1.07 0.0S 0.2721 0.1080 0.9493
STATION-PERIOD 7.19 2.04 0.6189 0.2481 0.1039

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.8873 0.7750 -1.145 .2549
Period in PC 0.0082 0.3500 0.023 .9814
Period in FC-S -0.5217 0.3577 -1.458 .1479
Period in PC-W 0.5381 0.6017 0.894 .3733
Period in DC-S -3.4615 0.7632 -4.536 .0000
Period in DC-W 1.6869 1.3491 1.250 .2140

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0.737 0.0606 -12.16 .0000 -0.6365 -0.8378
Period Op-

2  
-0.591 0.1281 -4.61 .0000 -0.3780 -0.8033

Op-i 0611 -0.434 0.1355 -3.20 .0018 -0.2092 -0.6592
Op-2 0611 0.451 0.3171 1.42 .1583 0.9771 -0.0757
Op-i 0910 -0.980 0.1445 -6.78 .0000 -0.7400 -1.2198
Op-2 0910 -0.748 0.3070 -2.44 .0166 -0.2385 . -1.2578
Op-i 0915 -1.055 0.1625 -6.49 .0000 -0.7851 -1.3244
Op-2 0915 -0.838 0.3171 -2.64 .0095 -0.3120 -1.3648
Op-i 1015 -0.071 0,1625 -0.44 .6624 0.1985 -0.3408
Op-2 1015 -0.357 0.3171 -1.13 .2630 0.1695 -0.8833
Op-l 1210 -0.941 0.1355 -6.94 .0000 -0.7157 -1.1657
Op-2 1210 -1.101 0.3070 -3.58 .0005 -0.5909 -1.6102
Op-i 2210 -0.942 0.1481 -6.36 .0000 -0.6966 -1.1884
Op-2 2210 -0.951 0.3171 -3.00 .0034 -0.4243 -1.4771

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95t Lower 95%

Period -0.1465 0.1417 -1.034 .3037 0.0887 -0.3818

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.8849 0.3449 -2.57 .0117 -0.3124 -1.4573
Station 0910 -0.2317 0.3393 -0.68 .4962 0.3316 -0.7950
Station 0915 -0.2163 0.3563 -0.61 .5451 0.3751 -0.8078
Station 1015 0.2857 0.3563 0.80 .4244 0.8772 -0.3057
Station 1210 0.1599 0.3356 0.48 .6349 0.7170 -0.3973
Station 2210 0.0082 0.3500 0.02 .9814 0.5892 -0.5728

Station-period means and deltas from original data where control n-l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-i 19 12.13 30.00 2.474 17.33 6.93 -10.16 28.50 -5.41 -14.90
0611 Op-2 4 0.38 1.00 0.239 1.14 -0.39 1.38 4.50 4.77 -2.02
0910 Op-1 18 18.14 21.00 1.793 21.92 14.36 -16.25 22.50 -12.30 -20.20
0910 Op-2 5 6.40 6.50 1.155 9.61 3.19 -4.70 9.50 -0.21 -9.19
0915 Op-1 14 16.61 21.50 1.510 19.87 13.34 -15.07 25.00 -11.43 -18.72
0915 Op-2 4 6.50 3.50 0.791 9.02 3.98 -4.75 7.50 0.30 -9.80
1015 Op-1 14 1.93 4.50 0.388 2.77 1.09 -0.39 7.50 0.82 -1.60
1015 Op-2 4 2.38 3.00 0.625 4.36 0.39 -0.63 2.50 1.14 -2.39
1210 Op-i 19 15.61 22.00 1.444 18.64 12.57 -13.63 26.00 -10.65 -16.62
1210 Op-2 5 12.40 9.00 1.503 16.57 8.23 -10.70 9.00 -5.84 -15.56
2210 Op-l 16 13.72 11.00 0.641 15.08 12.35 -11.94 11.50 -10.38 -13.49
2210 Op-2 4 9.00 6.00 1.399 13.45 4.55 -7.25 4.00 -4.31 -10.19

Period means and deltas from original control data where n-l

Period

Op-i
Op-2

Station Standard Upper Lower
N Mean Range Error 95% C.I. 95% C.I.

19 1.97 5.50 0.351 2.71 1.24
5 1.70 4.00 0.718 3.69 -0.29



Analysis of Variance for SLC for 0192 - Pterosiphonia dendroidea

Stations = 2210, 0611, 0910. 0915, 1015, 1210

Data transformed using log base10(x * .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 102.000 40.18 0.0000
SEASON 1 102.000 10.73 0.0014
STATION 5 102.000 6.29 0.0000
PERIOD*SEASON 1 102.000 1.68 0.1973
STATION-PERIOD 5 102.000 4.46 0.0010
STATION*SEOASN 5 102.000 3.46 0.0062
PERIOD*STATION*SEASON 5 102.000 1.49 0.1986

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 501

Source Parameter Parameter Power Power Change

PERIOD 40.18 36.40 1.0000 1.0000 0.1634
STATION-PERIOD 22.29 16.85 0.9627 0.9399 0.1123

Estimates for contrasts on combinations of interaction terms

Source Difference Std, Err. T-value Prob.

Period in DC 3.3282 0.4785 6.955 .0000
Period in PC -0.0000 0.2161 -0.000 1.000
Period in FC-S 0.0000 0.2209 0.000 1.000
Period in FC-W -0.0000 0.3715 -0.000 1.000
Period in DC-S 2.6469 0.4712 5.617 .0000
Period in DC-W 4.0095 0.8330 4.814 .0000

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 -0.130 0.0374 -3.47 .0008 -0.0677 -0.1920
Period Op-2 -0.685 0.0791 -8.65 .. 0000 -0.5532 -0.8158
Op-i 0611 -0.105 0.0837 -1.25 .2129 0.0340 -0.2438
00-2 0611 -0.220 0.1958 -1.13 .2630 0.1046 -0.5454
Op-1 0910 -0.192 0.0892 -2.16 .0335 -0.0442 -0.3405
00-2 0910 -0.747 0.1896 -3.94 .0001 -0.4320 -1.0614
Op-i 0915 -0.320 0.1003 -3.19 .0019 -0.1531 -0.4861
Op-2 0915 -0.961 0.1958 -4.91 .0000 -0.6361 -1.2861
O-1 1015 -0.097 0.1003 -0.97 .3345 0.0692 -0.2638
00-2 101S -0.905 0.1958 -4.62 .0000 -0.5803 -1.2303
00-1 1210 -0.065 0.0837 -0.77 .4402 0.0741 -0.2038
0p-2 1210 -1.274 0.1896 -6.72 .0000 -0.9590 -1.5884
0-l1 2210 0.000 0.0915 0.00 1.000 0.1518 -0.1518
00-2 2210 0.000 0.1958 0.00 1.000 0.3250 -0.3250

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.5547 0.087S 6.339 .0000 0.7000 0.4094

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 951 Lower 95%

Station 0411 0.1155 0.2129 0.54 .5888 0.4689 -0.2380
Station 0910 0.5543 0.2095 2.65 .0094 0.9021 0.2066
Station 0915 0.6415 0.2200 2.92 .0044 1.0066 0.2763
Station 1015 0.8080 0.2200 3.67 .0004 1.1732 0.4429
Station 1210 1.2089 0.2072 5.83 .0000 1.5528 0.8649
Station 2210 -0.0000 0.2161 -0.00 1.000 0.3587 -0.3587

Station-period means and deltas from original data where control n-1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 951 c.i. 951 c.i. Delta Range 951 Cli. 95% C.I.

0611 Op-1 19 0.08 1.00 0.058 0.20 -0.04 -0.08 1.00 0.04 -0.20
0611 Op-2 4 0.50 2.00 0.500 2.09 -1.09 -0.50 2.00 1.09 -2.09
0510 Op-1 16 0.25 2.50 0.173 0.61 -0.11 -0.25 2.50 0.11 -0.61
0910 Op-2 5 0.60 1.00 0.187 1.12 0.08 -0.60 1.00 -0.08 -1.12
0915 Op-i 14 0.21 1.50 0.125 0.48 -0.06 -0.21 1.50 0.06 -0.48
0515 Op-2 4 1.25 4.50 1.090 4.72 -2.22 -1.25 4.S0 2.22 -4.72
1015 Op-1 14 0.04 0.50 0.036 0.11 -0.04 -0.04 0.50 0.04 -0.11
1015 Op-2 4 0.75 1.50 0.323 1.78 -0.28 -0.75 1.50 0.28 -1.78
1210 Op-i 19 0.03 0.50 0.026 0.08 -0.03 -0.03 0.50 0.03 -0.08
1310 Op-2 5 2.00 4.50 0.866 4.40 -0.40 -2.00 4.50 0.40 -4.40
2210 Op-1 16 0.00 0.00 0.000 0.00 0.00
2210 OP-2 4 0.00 0.00 0.000 0.00 0.00

Period means and deltas from original control data where n-l

Station Standard Upper Lower
Period N Mean Range Error 95W C.I. 95% C.I.

Op-1 19 0.00 0.00 0.000
00-2 5 0.00 0.00 0.000



Analysis of Variance for SLC Cor 0042 - Pterygophora californica

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value

PERIOD
SEASON
STATION
PERIOO-SEASON
STATIONI PERIOD
STATION-SEASON
PER IODP STATION SEASON

Results for Power Analysis
Power at alpha - . I

1 102.000 0.30
i 102.000 1.91
5 102.000 0.31
1 102.000 3.19
5 102.000 0.14
5 102.000 0.02
5 102.000 0.01

Prob.

0.S860
0.1698
0.9079
0.0770
0.9812
0.9999
1.0000

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.30 0.00 0.1496 0.1101
STATIONOPERIOD 0.72 0.00 0.1494 0.1161

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 1.8183 5.9672 0.305 .7612
Period in PC 1.7591 2.6948 0.653 .S1S4
Period in PC-S 0.3182 2.7545 0.116 .9083
Period in FC-W 3.2000 4.6326 0.691 .4913
Period in DC-S -8.4385 S.8763 -1.436 .1541
Period in DC-W 12.0750 10.3876 1.162 .2478

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 9S%

Period Op-1 4.742 0.4669 10.16 .0000 5.5170 3.9671
Period Op-

2  
4.146 0.9863 4.20 .0001 S.7831 2.5086

Op-1 0611 5.410 1.0436 5.18 .0000 7.1426 3.6780
Op-

2 
0611 4.500 2.4416 1.84 .0682 9.5529 0.4471

Op-i 0910 5.427 1.1127 4.88 .0000 7.2740 3.5799
Op-2 0910 4.313 2.3641 1.82 .0711 8.2367 0.3883
Op-i 0915 4.313 1.2509 3.45 .0008 6.3890 2.2360
Op-2 0919 4.500 2.4416 1.84 .0682 6.5529 0.4471
Op-i 1015 2.425 1.2509 1.94 .0553 4.5015 0.3485
Op-2 1015 3.500 2.4416 1.43 .1548 7.5529 -0.5529
Op-i 1210 5.369 1.0436 5.14 .0000 7.1009 3.6363
Op-2 1210 4.312 2.3641 1.82 .0711 8.2367 0.3883
Op-i 2210 5.509 1.1405 4.83 .0000 7.4022 3.6160
Op-2 2210 3.750 2.4416 1.54 .1277 7.8029 -0.3029

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.5962 1.0913 0.546 .5860 2.4076 -1.2152

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.9103 2.65S3 0.34 .7324 5.3178 -3.4973
Station 0910 1.1144 2.6128 0.43 .6706 5.4516 -3.2227
Station 0915 -0.1875 2.7434 -0.07 .9456 4.3664 -4.7414
Station 1015 -1.0750 2.7434 -0.39 .6960 3.4769 -5.6289
Station 1210 1.0561 2.5842 0.41 .6836 5.3456 -3.2334
Station 2210 1.7591 2.6948 0.65 .6154 6.2323 -2.7141

Station-period means and deltas from original data where control n-l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 9S% c.i. 95% c.i. Delta Range 95% CIi. 95W C.I.

0611 Op-1 19 0.00 0.00 0.000 5.32 11.00 6.87 3.77
0611 Op-2 4 0.00 0.00 0.000 5.50 15.00 17.19 -6.19"
0910 Op-I 18 0.00 0.00 0.000 5.31 11.00 6.95 3.66
0910 0p-2 5 0.00 0.00 0.000 5.40 1S.00 13.31 -2.51
0915 Op-1 14 0.00 0.00 0.000 4.29 8.00 5.82 2.75
0915 Op-2 4 0.00 0.00 0.000 5.50 15.00 17.19 -6.19
1015 Op-I 14 2.00 5.50 0.466 3.01 0.99 2.29 9.50 4.00 0.57
1015 Op-2 4 1.25 4.00 0.924 4.19 -1.69 4.25 19.00 17.60 -9.10
1210 Op-I 19 0.03 0.50 0.026 0.08 -0.03 5.29 11.00 6.85 3.73
1210 Op-2 5 0.00 0.00 0.000 5.40 15.00 13.31 -2.51
2210 Op-i 16 0.03 0.50 0.031 0.10 -0.04 5.44 11.00 7.28 3.59
2210 Op-2 4 1.13 4.50 1.125 4.71 -2.46 4.38 10.50 12.50 -3.75

Period means and deltas from original control data where n-I

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 19 5.32 11.00 0.738 6.87 3.77
Op-2 5 5.40 15.00 2.848 13.31 -2.51



Analysis of Variance for SLC for 0159 - Ehodymenia spp.

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo(x . 1)

Results for Analysis of Variance

Source Source d£ Error df

PERIOD 1 102.000
SEASON 1 102.000
STATION 5 102.000
PERIOD*SEASON 1 102.000
STATION-PERIOD 5 102.000
STATION*SEASON 5 102.000
PERIOD*STATION-SEASON 5 102.000

Results for Power Analysis
Power at alpha - .1

F-value

23.52
0.66

12.60
5.84
1,46
0.70
0.53

Prob.

0.0000
0.4175
0 0000
0.0174
0.2110
0.6247
0.7526

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%
Parameter Parameter Power Power ChangeSource

PERIOD 23.92 22.45 0.9993 0.9989 1.0000
STATION-PERIOD 7.28 2.14 0.6244 0.2551 0.1441

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -1.7801 0.3635 -4.897 .0000
Period in PC -0.1707 0.1642 -1.040 .3009
Period in FC-S -0.1831 0.1678 -1.091 .2777
Period in PC-W -0.1583 0.2822 -0.561 .5761
Period in DC-s -0.8036 0.3580 -2.245 .0269
Period in DC-W -2.7567 0.6328 -4.356 .0000

Least square means a confidence intervals from analysis of variance

Source LS Mean Etd. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0.025 0,0284 -0.87 .3843 0.0224 -0.0721
Period Op-2 0.300 0.0601 5.00 .0000 0.4000 0.2005
op-i. 0611 -0.678 0.0636 -10.66 .0000 -0.5725 -0.7836
Op-

2 
0611 -0.181 0.1487 -1.22 .2260 0.0657 -0.4281

Op-i 0910 0.195 0.0678 2.88 .0049 0.3075 0.0825
Op-2 0910 0.523 0.1440 3.63 .0004 0.7623 0.2842
Op-i 0915 -0.138 0.0762 -1.81 .0733 -0,0114 -0.2644
Op-2 0915" 0.474 0.1487 3.19 .0019 0.7212 0.2274
Op-1 1015 0.151 0.0762 1.98 .0503 0.2775 0.0245
Op-2 1015 0,230 0.1487 1.55 .1245 0.4773 -0.0165
Op-l 1210 0.157 0.0636 2.48 .0149 0.2629 0.0519
Op-2 1210 0.421 0.1440 2.92 .0043 0.6598 0.1817
Op-i 2210 0.163 0.0695 2.35 .0206 0.2788 0.0481
Op-2 2210 0.334 0.1487 2.25 .0268 0,5810 0.0872

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Pro

,00

b. Upper 95%

00 -0.2148Period -0.3251 0.0665 -4.891

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Station 0611 -0.4969 0.1618 -3.07 .0027 -0.2283
Station 0910 -0.3282 0.1592 -2.06 .0417 -0.0640
Station 0915 -0.6122 0.1671 -3.66 .0004 -0.3348
Station 1015 -0.0794 0.1671 -0.48 .6356 0.1980
Station 1210 -0.2634 0.1574 -1.67 .0974 -0.0021
Station 2210 -0.1707 0.1642 -1.04 .3009 0.1018

Station-period means and deltas from original data where control n-l

Station Standard Upper Lower Mean
station-Period N Mean Range Error 95% c.i. 95% ci. Delta

0611 Op-I 19 33.82 23.50 1.557 37.09 30.55 -25.61
0611 Op-2 4 28.00 8.50 2.010 34.40 21.60 -12.75
0910 Op-i 18 4.92 12.s0 0.885 6.78 3.05 3.64
0910 Op-2 5 4.50 6.00 1.118 7.60 1.40 10.30
0915 Op-1 14 12.75 16.50 1.232 15.41 10.09 -3.46
0915 Op-2 4 6.00 12.00 2.525 14.04 -2.04 9.25
lOis Op-i 14 6.04 11.50 1.010 8.22 3.85 3.25
1015 Op-2 4 9.50 9.50 2.264 16.70 2.30 5.75
1210 Op-i 19 S.39 11.50 0.858 7.20 3.59 2,82
1210 Op-2 5 7.10 16.50 2.939 15.26 -1.06 7.70
2210 Op-i 16 4.75 8.00 0.627 6.09 3.41 3.75
2210 Op-2 4 6.13 12.00 2.809 15.06 -2.81 9.13

Period means and deltas from original control data where n-i

Station Standard Upper Lower
Period N Mean Range Error 95% C.!. 95% C.I.

Op-i 19 8.21 12.00 0.896 10.09 6.33
Op-2 5 14.80 13.00 2.380 21.41 8.19

Lower 95t

-0.4355

Lower 9S%

-0.7654
-0.5925
-0.8896
-0.3569
-0.5247
-0.4432

Delta Upper
Range 95% Cli.

30.00 -21.39
20.50 1.96
15.00 5.91
11.00 16.02
16.50 -0.54
12.00 18.00
10.50 5.18
8.50 12.13

13.00 4.60
16.00 15.22
15.00 6.14
8.50 IS.40

Lower
95% C.I.

-29.82
-27.46

1.37
4.50

-6.39
0.50
1.32

-0.63
1.03
0.18
1.36
2.85



Analysis of Variance for SLC for 0104 - Sarcodiotheca gaudichaudii

Stations . 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo(x + 1)

Results for Analysis of Variance

Source Source df Error df F-value

PERIOD
SEASON
STATION
PERIOD-SEASON
STATION*PERIOD
STATION-SEASON
PERIOD-STATION*SEASON

Results for Power Analysis
Power at alpha - .1

1 102.000 10.59
1 102.000 0.03
5 102.000 0.35
1 102.000 1.17
O 102.000 0.49
5 102.000 0.25
5 102.000 0.06

Prob.

0.0015
0.8543
0.8797
0.2818
0.7822
0.9392
0.9972

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 10.59 9.38 0.9437 0.9188 0.2818
STATION5PERIOD 2.46 0.00 0.2799 0.1543

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.8132 0.2364 -3.440 .0008
Period in PC -0.0306 0.1068 -0.287 .7746
Period in FC-S -0.0363 0.1091 -0.333 .7400
Period in FC-W -0.0250 0.1835 -0.136 .8920
Period in DC-S -0.5267 0.2328 -2.263 .0258
Period in DC-U -1.0997 0.4115 -2.672 .0088

least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 -0.021 0.0185 -1.15 .2525 0.0094 -0.0520
Period Op-

2  
0:119 0.0391 3.05 .0029 0.1842 0.0545

Op-i 0611 -0.018 0.0413 -0.44 .6621 0.0505 -0.0867
Op-

2 
0611 0.138 0.0967 1.43 .1561 0.2988 -0.0223

dp-l 0910 -0.064 0.0441 -1.46 .1483 0.0090 -0.1374
Op-2 0910 0.126 0.0937 1.34 .1826 0.2811 -0.0298
Op-1 0915 0.026 0.0496 0.53 .5952 0.1087 -0.0558
Op-2 0915 0.138 0.0967 1.43 .1561 0.2988 -0.0223
Op-i 1015 0.026 0.0496 0.53 .5952 0.1067 -0.0558
Op-2 1015 0.138 0.0967 1.43 .1561 0.2988 -0.0223
Op-i 1210 -0.118 0.0413 -2.85 .0053 -0.0491 -0.1863
Op-2 1210 0.126 0.0937 1.34 .1826 0.2811 -- 0.0298
Op-i 2210 0.020 0.0452 0.43 .6666 0.0945 -0.0055
Op-2 2210 0.050 0.0967 0.52 .6051 0.2107 -0.1104

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.1406 0.0432 -3.254 .0015 -0.0689 -- 0.2124

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.1563 0.1052 -1.49 .1403 0.0193 -0.3309
Station 0910 -0.1899 0.1035 -1.83 .0695 -0.0181 -0.3617
Station 0915 -0.1118 0.1087 -1.03 .3060 0.0686 -0.2922
Station 1015 -0.1118 0.1087 -1.03 .3060 0.0686 -0.2922
Station 1210 -0.2434 0.1024 -2.38 .0193 -0.0735 -0.4133
Station 2210 -0.0306 0.1068 -0.29 .7746 0.1466 -0.2079

Station-period means and deltas from original data where control n-1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-I 19 0.29 2.00 0.145 0.59 -0.01 -0.11 3-00 0.21 -0.42
0611 Op-

2  
4 0.00 0.00 0.000 0.38 1.00 1.14 -0.39

0910 Op-i 18 0.61 5.50 0.315 1.27 -0.05 -0.42 5.50 0.20 -1.03
0910 Op-2 5 0.00 0.00 0.000 0.30 1.00 0.86 -0.26
0915 Op-I 14 0.04 0.50 0.036 0.11 -0.04 0.11 0.50 0.23 -0.02
0915 Op-2 4 0.00 0.00 0.000 0.38 1.00 1.14 -0.39
I05 Op-1 14 0.04 0.50 0.036 0.11 -0.04 0.11 0.50 0.23 -0.02
1015 Op-2 4 0.00 0.00 0.000 0.38 1.00 1.14 -0.39
1210 Op-i 19 0.82 7.00 0.369 1.59 0.04 -0.63 7.00 0.13 -1.39
1210 Op-2 5 0.00 0.00 0.000 0.30 1.00 0.86 -0.26
2210 Op-1 16 0.09 1.00 0.068 0.24 -0.05 0.09 1.50 0.29 -0.11
2210 Op-2 4 0.13 0.50 0.125 0.52 -0.27 0.25 1.00 1.05 -0.55

Period means and deltas from original control data where n.i

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 19 0.18 0.50 0.057 0.30 0.06
Op-2 5 0.30 1.00 0.200 0.66 -0.26



Analysis of Variance for SLC .for ASPp - Spp. Algae

Stations - 2210, 0611, 0910. 0915, 1015, 1210

Data not transformed.

Results for Analysis of Variance

Source Source df Error dIf F-value

PERIOD
SEASON
STATION
PERIOD-SEASON
STATION-PERIOD
STATION*SEASON
PERI0OD STATION*SEASON

Results for Power Analysis
Power at alpha - .1

1

5
1
5
5

102,000 9.14
102.000 0.44
102.000 5.64
102.000 0.18
102.000 0.72
102.000 0.63
102.000 0.70

Prob.

0.0032
0.5107
0.0001
0.6765
0.6085
0.6789
0.6248

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change
PERIOD 9.14 7.97 0.9129 0.8767 1.0000
STATION-PERIOD 3.61 0.00 0.3695 0.4638

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -13.7234 4.0137 -3.419 .0009
Period in PC 0.4053 1.8126 0.224 .6235
Period in FC-S -0.9394 1.8528 -0.507 .6132
Period in FC-W 1.7500 3-1160 0.562 .5756
Period in DC-S -14.2218 3.9528 -3.598 .0005
Period in DC-W -13.2250 6.9870 -1.893 .0612

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95V

Period Op-
1  

0.926 0.3140 2.95 .0040 1.4474 0.4049
Period Op-2 3.146 0.6634 4.74 .0000 4.2471 2.0446
Op-1 0611 4.7S6 0.7020 6.78 .0000 5.9216 3.5912
Op-2 0611 7.667 1.6423 4.67 .0000 10.3928 4.9406
Op-1 0910 0.046 0.7484 0.08 .9509 1.2885 -1.1962
Op-2 0910 1.406 1.5901 0.88 .3786 4.0458 -1.2333
Op-i 0915 0.487 0.8414 0.58 .5636 1.8842 -0.9092
Op-2 0915 2.833 1,6423 1.73 .0875 5.5594 0.1072
Op-l 1015 0.150 0.8414 0.18 .8589 1.5467 -1.2467
Op-2 1015 3.917 1.6423 2.38 .0189 6.6428 1.1906
Op-l 1210 -0.872 0.7020 -1.24 .2171 0.2934 -2.0370
Op-2 1210 2.469 1.5901 1.55 .1236 5.1083 -0.1708
Op-I 2210 0.989 0.7671 1.29 .2004 2.2620 -0.2847
Op-2 2210 0.583 1.6423 0.36 .7232 3.3094 -2.1428

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95V Lower 95%

Period -2.2197 •0.7340 -3.024 .0032 -1.0013 -3.4381

Paired comparisone of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 58V

Station 0611 -2.9103 1.7860 -1.63 .1063 0.0544 -5.8749
Station 0910 -1.3601 1.7575 -0.77 .4408 1.5572 -4.2774
Station 0915 -2.3488 1.8453 -1.27 .2065 0.7172 -5.4089
Station 1015 -3.7667 1.8453 -2.04 .0438 -0.7036 -6.8297
Station 1210 -3.3405 1.7382 -1.92 .0574 -0.4553 -6.2258
Station 2210 0.4053 1.8126 0.22 .8235 3.4141 -2.6035

Station-period means and deltas from original data where control n=1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 956 c.i. 95% c.i. Delta Range 956 Cli. 956 C.2.

0611 Op-1 19 12.37 11.50 0.670 13.78 10.96 4.88 10.25 6.25 3.51
0611 Op-2 4 11.19 4.50 0.976 14.29 8.08 6.88 8.75 13.74 0.01
0910 Op-l 18 17.39 10.50 0.619 18.70 16.08 0.00 10.25 1.34 -1.34
0910 Op-2 5 16.25 8.75 1.679 20.91 11.59 2.10 10.50 7.04 -2.84
0915 Op-1 14 17.39 10.00 0.781 19.08 15.71 -0.27 8.75 1.34 -1.88
0915 Op-2 4 15.06 10.00 2.132 21.85 8.28 3.00 11.00 10.18 -4.18
1015 Op-1 14 16.54 8.25 0,593 17.82 15.25 0.59 7.50 1.98 -0.80
1015 Op-2 4 13.94 12.50 2.613 22.25 5.62 4.13 8.75 10.31 -2.06
1210 Op-l 19 17.74 12.50 0.705 19.;2 16.26 -0.49 9.00 0.76 -1.73
1210 Op-2 5 15.45 7.00 1.192 18.76 12.14 2.90 7.75 6.81 -1.01
2210 Op-l 16 16.25 5.50 0.383 17.07 15.43 0.98 8.25 1.99 -0.02
2210 Op-2 4 16.81 8.00 1.835 22.65 10.97 1.25 6.75 6.12 -3.62

Period means and deltas from original control data where n-1

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 956 C.I.

Op-i 19 17.25 7.50 0.432 18.16 16.34
Op-2 5 18.35 9.00 1.465 22.42 14.28



Analysis of Variance for SLC for ACOV - Total Cover

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data not transformed.

Results for Analysis of Variance

Source Source df Error df

PERIOD 1 102.000
SEASON 1 102.000
STATION 5 102.000
PERIOD-SEASON 1 102.000
STATION-PERIOD 5 102.000
STATION-SEASON 5 102.000
PERIOD-STATIONOSEASON 5 102.000

Results for Power Analysis
Power at alpha = .1

F-value

43.26
1.25

10.31
0.22
1.14
1.02
1.05

Prob.

0.0000
0.2661
0.0000
0.6401
0.3431
0.4121
0.3934

Non- Adjusted non-
Centrality Centrality
Parameter Parameter Power

Power to
Adjusted Detect 50%
Power ChangeSource

PERIOD 43.25
STATION-PERIOD 5.71

Estimates for contrasts on combinatio,

41.40 1.0000 1.0000 1.0000

0.60 0.5237 0.1406 0.8660

ns of interaction terms

Source Difference Std. Err. ,T-value Prob.

Period in DC -233.1022 37.8481 -6.159 .0000
Period in FC -40.0136 17.0923 -2.341 .0212
Period in FC-S -45.2273 17.4708 -2.589 .0110
Period in FC-W -34.8000 29.3830 -1.184 .2390
Period in DC-S -247.3628 37.2709 -6.637 .0000
Period in DC-W -218.8417 65.8846 -3.322 .0012

Least square means & confidence intervals from analysis of variance

Source IS Mean Std. Err. T-value Prob. Upper 95%

Period Op-i -17.526 2.9612 -5.92 .0000 -12.6109
Period Op-2 27.993 6.2S60 4.47 .0000 38.3776
Op-1 0611 -55.814 6.6192 -8.43 .0000 -44.8267
Op-2 0611 6.750 15.4862 0.44 .6639 32.4560
Op-i 0910 -29.092 7.0576 -4.19 .0001 -17.8772
Op-2 0910 34.438 14.9944 2.30 .0237 59.3272
Op-i 0915 -17.250 7.9343 -2.17 .0320 -4.0796
Op-2 0915 33.083 15.4862 2.14 .0350 58.7893
Op-1 1015 27.513 7.9343 3.47 .0008 40.6829
Op-2 1015 67.250 15.4862 4.34 .0000 92.9560
Op-i 1210 13.500 6.6192 2.04 .0440 24.4874
Op-2 1210 29.938 14.9944 2.00 .0485 54.8272
Op-1 2210 -43.514 7.2336 -6.02 .0000 -31.5064
Op-2 2210 -3.500 15.4862 -0.23 .8216 22.2060

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period -45.5193 6.9214 -6.577 . .0000 -34.0302

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Station 0611 -62.5641 16.8415 -3.71 .0003 -34.6084
Station 0910 -64.0298 16.5723 -3.86 .0002 -36.5209
Station 0915 -50.3333 17.4004 -2.89 .0047 -21.4496
Station 1015 -39.7375 17.4004 -2.28 .0245 -10.8540
Station 1210 -16.4375 16.3904 -1.00 .3183 10.7695
Station 2210 -40.0136 17.0923 -2.34 .0212 -11.6416

Station-period means and deltas from original data where control n-l

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta

0611 Op-i 19 192.05 107.50 S.172 205.02 179.09 -53.66
0611 Op-2 4 161.25 77.00 16.199 212.80 109.70 -5.13
0910 Op-i 18 169.94 138.50 8.787 188.48 151.41 -28.39
0910 Op-2 5 115.80 108.00 19.660 170.38 61.22 41.60
0915 Op-1 14 159.29 134.00 8.911 178.54 140.03 -15.96
0915 Op-2 4 115.50 62.00 13.915 159.78 71.22 40.63
1015 Op-i 14 112.75 90.50 7.348 128.62 96.86 30.87
1015 Op-2 4 84.00 46.00 9.832 115.29 52.71 72.13
1210 Op-i 19 124.16 124.00 7.803 140.55 107.76 14.24
1210 Op-2 5 114.30 73.50 13.760 152.48 76.12 43.10
2210 Op-i 16 188.16 115.00 9.046 207.44 168.88 -46.22
2210 Op-2 4 160.63 86.50 19.021 221.16 100.09 -4.50

Period means and deltas from original control data where n-i

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 19 138.39 116.00 7.604 154.37 122.42
Op-2 5 157.40 84.00 14.358 197.26 117.54

Lower 95%

-22.4416
17.6085

-66.8015
-18.9560
-41.3074

9.5478
-30.4204

7.3773
14.3421
41.5440

2.5126
5.0478

-55.5209
-29.2060

Lower 95%

-57.0084

Lower 95%

-90.5198
-91.5387
-79.2168
-68.6210
-43.6445
-68.3857

Delta
Range

?9.50
63.50

142.00
85.50

100.00
62.50

101.00
56.00

134.00
60.80
85.50

5.00

Upper
95% Cli.

-43.19
45.93

-11.95
85.44
-1.93
91.04
47.09

111.82
27.39
74.72

-35.70
-0.88

Lower
95% C.I.

-64.12
-56.18
-44.83

-2.24
-29.99

-9.79
14.06
32.43
1.08

11.48
-56.73
-8.12



Analysis of Variance for SLC for 1173 - U,1va/Enteromorpha spp.

Stations - 2210, 0611, 0910, 0915, 1025, 1210

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 102.000 6.96 0.0097
SEASON 1 102.000 0.55 0.4588
STATION 5 102.000 0.03 0.9994
PERIOD'SEASON 1 102.000 8.64 0.0041
STATION-PERIOD 5 102.000 0.03 0.9994
STATION-SEASON 5 102.000 0.01 0.9999
PERIOD-STATION'SEASON 5 102.000 0.02 0,9999

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 6.96 5082 0.8352 0.7738 0.1073

STATION*PERIOD 0.17 0.00 0.1110 0.1063

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -3.5462 1.4438 -2.456 .0157
Period in PC -0.6318 0.6520 -0.969 .3348
Period in FC-S 0.1364 0.6665 0.205 .8383
Period in PC-W -1.4000 1.1209 -1.249 .2145
Period in DC-S 0.3410 1.4218 0.240 .8109
Period in DC-W -7.4333 2.5134 -2.958 .0039

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95k Lower 95%

Period Op-i 0.318 0.1130 2.81 .0059 0.5051 0.1301
Period Op-2 1.014 0.2387 4.25 .0000 1.4100 0.6177
Op-1 0611 0.426 0.2525 1.69 .0944 0.8454 0.0071
Op-2 0611 0.917 0.5908 1.55 .1238 1.8973 -0.0640
Op-i 0910 0.162 0.2692 0.60 .5498 0.6084 -0.2854
Op-2 0910 0.938 0.5720 1.64 .1043 1.6870 -0.0120
Op-i 0915 0.275 0.3027 0.91 .36S7 0.7774 -0.2274
Op-2 0915 1.083 0.5908 1.83 .0696 2.0640 0.1027
Op-1 1015 0.325 0.3027 1.07 .2855 0.8274 -0.1774
Op-2 1015 1.083 0.5908 1.83 .0696 2.0640 0.1027
Op-1 1210 0.349 0.2525 1.38 .1695 0.7685 -0.0696
Op-2 1210 1.063 0.5720 1:86 .0661 2.0120 0.1130
Op-i 2210 0.368 0.2759 1.33 .1851 0.8262 -0.0899
Op-2 2210 1.000 0.5908 1.69 .0936 1.9806 0.0194

'Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.6963 0.2640 -2.637 .0097 -0.2580 -1.1346

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95t

Station 0611 -0.4904 0.6425 -0.76 .4471 0.5761 -1.5568
Station 0910 -0.7760 0.6322 -1.23 .2225 0.2734 -1.6254
Station 0915 -0.8083 0.6638 -1.22 .2261 0.2935 -1.9102
Station 1015 -0.7583 0.6638 -1.14 .2559 0.3435 -1.8602
Station 1210 -0.7131 0.6253 -1.14 .2567 0.3247 -1.7510
Station 2210 -0.6318 0.6520 -0.97 .3348 0.4505 -1.7141

Station-period means and deltas from original data where control n=1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% C.i. Delta Range 95% Cli. 95% C.I.

0611 Op-1 19 0.00 0.00 0.000 0.55 3.00 1.01 0.09
0611 Op-2 4 0.25 1.00 0.250 1.05 -0 55 0.63 3.00 2.82 -1.57
0910 Op-i 18 0.31 2.50 0.152 0.63 -0.02 0.28 5.50 0.92 -0.37
0910 Op-2 5 0.20 0.50 0.122 0.54 -0.14 0.60 2.50 2.02 -0.82
0915 Op-i 14 0.07 0.50 0.049 0.18 -0.03 0.39 3.50 0.98 -0.20
0915 Op-2 4 0.00 0.00 0.000 . 0.88 2.00 2.52 -0.77
1015 Op-i 14 0.00 0.00 0.000 0.46 3.00 1.04 -0.11
1015 Op-2 4 0.00 0.00 0.000 0.88 2.00 2.52 -0.77
1210 OP-1 19 0.11 2.00 0.105 0.33 -0.12 0.45 3.00 0.88 0.02
1210 Op-2 5 0.00 0.00 0.000 0.80 2.00 1.93 -0.33
2210 Op-1 16 0.00 0.00 0.000 0.47 2.50 0.90 0.04
2210 09-2 4 0.13 0.50 0.125 0.52 -0.27 0.75 1.50 2.13 -0.63

Period means and deltas from original control data where n01

Station Standard Upper Lower
Period. N Mean Range Error 95% C.I. 95% C.I.

Op-1 19 0.55 3.00 0.219 1.01 0.09
Op-2 5 0.80 2.00 0.406 1.93 -0.33



Analysis of Variance for SAC for 0036 - Cystoseira osmundacea

Stations . 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselOIx . 1)

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD 1 102.000 3.35 0.0702
SEASON 1 102.000 3.89 0.0514
STATION 5 102.000 16.16 0.0000
PERIOD*SEASON 1 102.000 2.35 0.1285
STATION*PERIOD 5 102.000 0.91 0.4767
STATION*SEASON 5 102.000 0.50 0.7735
PERIOD'STATION*SEASON 5 102.000 0.69 0.6326

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 3.35 2.28 0.5688 0.4435 0.8790
STATION-PERIOD 4.56 0.00 0.4413 0.3738

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.7941 0.3625 2.191 .0308
Period in PC -0.0663 0.1637 -0.405 .6861
Period in PC-S -0.0445 0.1673 -0.266 .7909
Period in PC-W -0.0882 0.2814 -0.313 .7546
Period in DC-S 0.1627 0.3570 0.456 .6495
Period in DC-W 1.4254 0.6310 2.259 .0260

least square means a confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95V Lower 95%

Period Op-i 0.495 0.0284 17.46 .0000 0.5421 0.4480
Period Op-2 0.374 0.0599 6.24 .0000 0.4732 0.2743
Op-i 0611 0.741 0.0634 11.69 .0000 0.8463 0.6359
Op-2 0611 0.799 0.1483 5.39 .0000 1.0452 0.5529
Op-l 0910 0.650 0.0676 9.62 .0000 0.7622 0.5378
Op-2 0910 0.393 0.1436 2.74 .0073 0.6316 0.1548
Op-l 0915 0.275 0.0760 3.62 .0005 0.4011 0.1489
Op-2 0915 0.139 0.1483 0.94 .3514 0.3850 -0.1073
Op-i 1015 0.249 0.0760 3.28 .0014 0.3751 0.1228
Op-2 1015 0.084 0.1483 0.56 .5744 0.3297 -0.1626
Op-i 1210 0.240 0.0634 3.79 .0003 0.3453 0.1349
Op-2 1210 -0.053 0.1436 -0.37 .7104 0.1849 -0.2919
Op-1 2210 0.815 0.0693 11.77 .0000 0.9301 0.7001
Op-2 2210 0.881 0.1483 5.94 .0000 1.1276 0.6353

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 951 Lower 95%

Period 0.1213 0.0663 1.830 .0702 0.2313 0.0113

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 951 Lower 95%

Station 0611 -0.0579 0.1613 -0.36 .7205 0.2099 -0.3256
Station 0910 0.2568 0.1587 1.62 .1087 0.5303 -0.0066
Station 0918 0.1361 0.1666 0.82 .4159 0.4128 -0.1405
Station 1015 0.1654 0.1666 0.99 .3232 0.4420 -0.1112
Station 1210 0.2936 0.1S70 1.87 .0643 0.5541 0.0330
Station 2210 -0.0663 0.1637 -0.41 .6861 0.2054 -0.3381

Station-period means and deltas from original data where control n.i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 951 C.I.

0611 Op-i 19 0.18 2.25 0.124 0.44 -0.08 5.92 13.00 7.44 4.40
0611 Op-2 4 0.31 1.00 0.237 1.07 -0.44 6.94 6.00 11.37 2.50
0910 Op-i 18 0.54 1.50 0.146 0.85 0.23 5.86 10.50 7.26 4.46
0910 Op-2 5 2.10 4.50 0.793 4.30 -0.10 6.75 9.75 12.26 1.24
0915 Op-i 14 3.48 4.50 0.408 4.36 2.60 3.23 10.75 5.02 1.44
0915 Op-2 4 4.19 7.75 1.681 9.54 -1.16 3.06 8.50 9.05 -2.93
1015 Op-i 14 3.54 5.75 0.465 4.54 2.53 3.18 13.00 5.04 1.31
1015 Op-2 4 5.00 3.25 0.714 7.27 2.73 2.25 6.25 6.62 -2.12
1210 Op-l 19 4.32 11.50 0.949 6.31 2.32 1.79 14.75 3.66 -0.08
1210 Op-2 5 8.00 4.50 0.866 10.40 S.60 0.85 12.50 7.39 -5,69
2210 Op-1 16 0.09 0.50 0.039 0.18 0.01 6.55 10.50 8.05 5.05
2210 Op-2 4 0.06 .0.25 0.063 0.26 -0.14 7.19 6.25 11.45 2.92

Period means and deltas from original control data where n=l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 19 6.11 12.25 0.677 7.53 4.68
Op-2 5 8.85 10.25 1.892 - 14.10 3.60



Analysis of Variance for SAQ for 0031 - Egregia menziesii

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x + .1)

Results for Analysis of Variance

Source Source d4 Error df P-value Prob.

PERIOD 1 102.000 0.45 0.5016
SEASON 1 102.000 1.85 0.1772
STATION 5 102.000 0.08 0.9958
PERIOD-SEASON 1 102.000 0.45 0.5016
STATION*PERIOD 5 102.000 0.15 0.9795
STATION-SEASON 5 102.000 0.08 0.9958
PERIOD'STATION-SEASON 5 102.000 0.15 0.9795

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.45 0.00 0.1751 0.1042
STATION-PERIOD 0.75 0.00 0.1515 0.1061

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.4123 0.4877 -0.845 .4000
Period in FC 0.0514 0.2203 0.233 .8160
Period in FC-S 0.1028 0.2251 0.456 .6491
Period in PC-I -0.0000 0.3787 -0.000 1.000
Period in DC-S -0.8245 0.4803 -1.717 .0891
Period in DC-W 0.0000 0.8490 0.000 1.000

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 0.031 0.0382 0.80 .4259 0.0939 -0.0328
Period Op-2 0.091 0.0806 1.12 .2633 0.2245 -0.0431
Op-i 0611 0.073 0.0853 0.86 .3915 0.2150 -0.0682
Op-2 0611 0.091 0.1996 0.45 .6505 0.4219 -0.2406
Op-i 0910 0.073 0.0910 0.81 .4215 0.2244 -0.0776
Op-

2 
0910 0.136 0.1932 0.70 .4831 0.4568 -0.1847

Op-i 0915 0.012 0.1022 0.11 .9091 0.1814 -0.1580
Op-2 0915 0.091 0.1996 0.45 .6505 0.4219 -0.2406
Op-i 1015 0.039 0.1022 0.38 .7044 0.2086 -0,1308
Op-2 1015 0.091 0.1996 0.45 .6505 0.4219 -0.2406
Op-i 1210 -0,066 0.0853 -0.77 .4435 0.0760 -0.2072
Op-2 1210 0.136 0.1932 0.70 .4831 0.4568 -0.1847
Op-l 2210 0.051 0.0932 0.55 .5827 0.2061 -0.1034
Op-2 2210 0.000 0.1996 0.00 1.000 0.3313 -0.3313

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.0601 0.0892 -0.674 .5016 0.0879 -0.2082

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station. 0611 -0.0173 0.2170 -0.08 .9367 0.3430 -0.3775
Station 0910 -0.0626 0.2136 -0.29 .7700 0.2919 -0.4171
Station 0915 -0.0790 0.2242 -0.35 .7254 0.2932 -0.4512
Station 1015 -0.0518 0.2242 -0.23 .8179 0.3204 -0.4240
Station 1210 -0.2016 0.2112 -0.95 .3420 0.1490 -0.5522
Station 2210 0.0514 0.2203 0.23 .8160 0.4170 -0.3142

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-i 19 0.00 0.00 0.000 . . 0.09 1.25 0.24 -0.05
0611 Op-2 4 0.00 0.00 0.000 0.06 0.25 0.26 -0.14
0910 Op-i 18 0.00 0.00 0.000 0.10 1.25 0.25 -0.06
0910 Op-2 5 0.00 0.00 0.000 0.10 0.25 0.27 -0.07
0915 Op-i 14 0.02 0.25 0.018 0.06 -0.02 0.02 0.75 0.11 -0.07
0915 Op-2 4 0.00 0.00 0.000 0.06 0.25 0.26 -0.14
1019 Op-1 14 0.00 0.00 0.000 0.04 0.50 0.11 -0.04
1015 Op-2 4 0.00 0.00 0.000 0.06 0.25 0.26 -0.14
1210 Op-i 19 0.14 1.50 0.082 0.32 -0.03 -0.05 2.75 0.19 -0.29
1210 Op-2 5 0.00 0.00 0.000 0.10 0.25 0.27 -0.07
2210 Op-1 16 0.00 0.00 0.000 0.08 1.25 0.24 -0.09
2210 Op-2 4 0.06 0.25 0.063 0.26 -0.14 0.00 0.50 0.32 -0.32

Period means and deltas from original control data where n-i

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 19 0.09 1.25 0.069 0.24 -0.05
Op-2 5 0.10 0.25 0.061 0.27 -0.07



Analysis of Variance for SAQ for 0035 - Laminaria setchellii

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x 4 .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 102.000 1.39 0. 2404
SEASON 1 102.000 0.21 0.6501
STATION 5 102.000 37.50 0.0000
PERIOD-SEASON 1 102.000 0.13 0.7236
STATION*PERIOD 5 102.000 1.22 0.3036
STATION*SEASON 5 102.000 0.26 0.9362
PERIOD' STATION* SEASON S 102.000 0.44 0.0212

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 1.39 0.37 0.3209 0.1608 0.5182
STATION-PERIOD 6.12 1.00 0.5512 0.1691 0.2748

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.3603 0.6717 0.536 .5928
Period in PC 0.5099 0.3034 1.661 .0958
Period in FC-S 0.8038 0.3101 2.592 .0109
Period in FC-W 0.2160 0.5215 0.414 .6796
Period in DC-S 0.3278 0.6615 0.496 .6212
Period in DC-W 0.3928 1.1693 0.336 .7376

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95k

Period Op-1 1.908 0.0526 36.31 .0000 1.9956 1.8211
Period Op-2 1.763 0.1110 1s.88 .0000 1.9476 1.5790
Op-i 0611 2.464 0.1175 20.98 .0000 2.6591 2.2691
Op-2 0611 2.516 0.2748 9.16 .0000 2.9725 2.0600
Op-i 0910 2.622 0.1253 20.93 .0000 2.8296 2.4138
Op-2 0910 2.512 0.2661 9,44 .0000 2.9534 2.0700
Op-1 0915 2.356 0.1408 16.73 .0000 2.5894 2.1219
Op-2 0915 2.036 0.2748 7.41 .0000 2.4927 1.5803
Op-I 1015 0.884 0.1408 6.26 .0000 1.1174 0.6499
Op-2 1015 1.291 0.2748 4.70 .0000 1.7466 0.8343
Op-i 1210 2.562 0.1175 21.81 .0000 2.7568 2.3668
Op-2 1210 2.172 0.2661 8.16 .0000 2.6134 1.7299
Op-I 2210 0.563 0.1284 4.39 .0000 0.7761 0.3499
Op-2 2210 0.053 0.274e 0.19 .8472 0.5093 -0.4031

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95t

Period 0.1450 0.1228 1.181 .2404 0.3489 -0.0589

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 955 Lower 955

Station 0611 -0.0521 0.2989 -0.17 .8619 0.4440 -0.5483
Station 0910 0.1100 0.2941 0.37 .7091 0.5982 -0.3782
Station 0915 0.3192 0.3088 1.03 .3038 0.8318 -0.1934
Station 1015 -0.4069 0.3088 -1.32 .1906 0.1057 -0.9195
Station 1210 0.3901 0.2909 1.34 .1828 0.8730 -0.0927
Station 2210 0.5099 0.3034 1.68 .0958 1.0135 0.0064

Station-period means and deltas from original data where control n.X

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 951 c.i. 95% c.i. Delta Range 95% CMi. 955 C.I.

0611 Op-i 19 0.33 5.00 0.262 0.88 -0.22 61.97 170.25 82.48 41.47
0611 Op-2 4 0.00 0.00 0.000 36.63 59.75 77.14 -3.89
0910 Op-1 18 0.03 0.50 0.028 0.09 -0.03 62.13 170.2S 84.00 40.25
0910 Op-2 5 0.00 0.00 0.000 33.70 59.75 62.26 5.14
0915 Op-2 14 0.14 0.50 0.051 0.25 0.03 90.89 101.75 69.06 32.73
0915 Op-2 4 0.19 0.50 0.120 0.57 -0.19 36.44 59.75 76.92 -4.04
1015 Op-1 14 5.09 8.00 0.517 6.21 3.97 45.95 103.50 64.20 27.69
1015 Op-2 4 2.06 3.75 0.926 5.01 -0.89 34.56 58.75 74.61 -5.49
1210 0p-1 19 0.05 0.25 0.024 0.10 0.00 62.29 170.25 82.87 41.63
1210 Op-2 5 0.10 0.25 .0.061 0.27 -0.07 33.60 59.50 62.01 5.19
2210 Op-i 16 18.77 51.00 3.484 26.19 11.34 44.61 148.50 64.77 24.45
2210 Op-2 4 41.25 81.50 17.213 96.03 -13.93 -4.63 106.75 76.39 -85.64

Period means and deltas from original control data where n-l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 19 62.30 170.25 9.814 82.92 41.68
Op-2 5 33.70 59.75 10.286 62.26 5.14



Analysis of Variance for SAQ for 0233 - Laminariales

Stations - 2210,. 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo(x . .5)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 102.000 6.55 0.0120
SEASON 1 102.000 9.18 0.0031
STATION 5 102.000 1.26 0.2875
PERIOD*SEASON 1 102.000 5.67 0.0191
STATION-PERIOD 5 102.000 0.08 0.9958
STATION-SEASON 5 102.000 0.11 0.9896
PEREIOD-STATION'SEASON 5 102.000 0.29 0.9172

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 6.55 5.42 0.8151 0.7478 0.1078
STATION-PERIOD 0.38 0.00 0.1254 0.1039

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 2.9780 1.3711 2.172 .0322
Period in PC 0.8713 0.6192 1.407 .1624
Period in FC-S 0.7674 0.6329 1.212 .2281
Period in PC-W 0.9753 1.0644 0.916 .3617
Period in DC-S -0.5016 1.3502 -0.371 .7110
Period in DC-W 6,4576 2.3868 2.706 .0080

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 1.033 0.1073 9.63 .0000 1.2106 0.8545
Period Op-2 0.391 0.2266 1.73 .0675 0.7672 0.0148
Op-1 0611 1.279 0.2398 5.33 .0000 1.6769 0.8808
Op-2 0611 0.609 0.5610 1.09 .2800 1.5406 -0.3219
Op-i 0910 1.211 0.2557 4.74 .0000 1.6394 0.7866
Op-2 0910 0.726 0.5432 1.34 .1843 1.6277 -0.1756
Op-i 0815 0.845 0.2874 2.94 .0041 1.3223 0.3681
Op-2 0915 0.350 0.S610 0.62 .5342 1.2812 -0.5813
Op-1 1015 0.486 0.2874 1.69 .0938 0.9632 0.0090
Op-2 1015 -0.326 0.5610 -0.98 .8624 0.6052 -1.2573
Op-1 1210 1.242 0.2398 5.18 .0000 1.6402 0.8441
Op-2 1210 0.726 0.5432 1.34 .1843 1.6277 -0.1756
Op-i 2210 1.132 0.2620 4.32 .0000 1.5672 0.6972
Op-2 2210 0.261 - 0.610 0.46 .6429 1.1921 -0.6704

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95t Lower 95%

Period 0.6416 0.2507 2.559 .0120 1.0578 0.2253

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.6695 0.6101 1.10 .2751 1.6823 -0.3432
Station 0910 0.4850 0.6004 0,81 .4211 1.4815 -0.5116
Station 0915 0.4952 0.6304 0.79 .4339 1.5416 -0.5511
Station 1015 0.8121 0.6304 1.29 .2005 1.8585 -0.2342
Station 1210 0.5161 0.5938 0.87 .3868 1.5017 -0.4695
Station 2210 0.8713 0.6192 1.41 .1624 1.8992 -0.1565

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 OP-1 19 0.00 0.00 0.000 32.03 122.50 50.05 14.01
0611 Op-2 4 0.19 0.50 0.120 0.57 -0.19 29.81 76.00 88.62 -28.99
0910 Op-1 18 0.00 0.00 0.000 31.78 122.50 50.90 12.65
0910 Op-2 5 0.05 0.25 0.050 0.19 -0.09 30.95 76.00 70.83 -8.93
0915 op-i 14 0.39 2.50 0.219 0.87 -0.08 18.32 106.25 34.72 1.92
0915 Op-2 4 1.69 6.25 1.525 6.54 -3.17 28.31 70.50 83.49 -26.87
1015 Op-l 14 3.66 13.75 1.312 6.50 0.83 15.05 113.75 31.44 -1.33
1015 Op-2 4 11.31 32.50 7.675 35.74 -13.11 18.69 56.50 65.48 -28.10
1210 Op-1 19 0.08 0.50 0.038 0.16 -0.00 31.95 122.75 49.97 13.92
1210 Op-2 5 0.05 0.25 0.050 0.19 -0.09 30.95 76.25 70.93 -9.03
2210 Op-i 16 0.42 5.75 0.358 1.19 -0.34 28.84 128.25 47.94 9.74
2210 Op-2 4 6.25 21.25 5.078 22.41 -9.91 23.75 58.75 71.46 -23.96

Period means and deltas from original control data where n-i

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 955 C.I.

op-1 19 32.03 122.50 8.577 50.05 14.01
Op-2 5 31.00 76.25 14.402 70.99 -8.99



Analysis of Variance for SAQ.for 0038 - Macrocystis spp.

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x . 1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 102,000 46.85 0.0000
SEASON 1 102.000 0.98 0.3256
STATION 5 102.000 9.88 0.0000
PERIOD-SSASON 1 102.000 0.36 0.5472
STATION-PERIOD 5 102.000 2.91 0.0170
STATION-SEASON 5 102.000 0.54 0.7491
PERIOD* STATION-SEASON 5 102.000 0.31 0.9055

Results for Power Analysis
Power at alpha I .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 46.85 44.93 1.0000 1.0000 0.3245

STATIONPERIOD 14.54 9.26 0.9018 0.7299 0.1702

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 2.6849 0.3614 7.429 .0000
Period in PC 0.0293 0.1632 0.180 .8577
Period in FC-S 0.0587 0.1668 0,352 .7257
Period in FC-W -0.0000 0.2806 -0.000 1.000
Period in DC-S 2,8950 0.3559 8.134 .0000
Period in DC-W 2.4747 0.6291 3.934 .0002

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0.140 0.0283 -4.96 .0000 -0.0932 -0.1871
Period Op-2 -0.593 0.0597 -9.92 .0000 -0.4934 -0.6917
Op-i 0611 -0.007 0.0632 -0.11 .9149 0.0981 -0.1117
Op-2 0611 -0.193 0.1479 -1.30 .1949 0.052S -0.4384
Op-i 0910 -0.055 0.0674 -0.81 .4171 0.0570 -0.1668
Op-2 0910 -0.714 0.1432 -4.99 .0000 -0.4767 -0.9521
Op-I 0915 -0.220 0.0758 -2.91 .0044 -0.0947 -0.3462
Op-2 0915 -0.769 0.1479 -5.20 .0000 -0.5238 -1.0147
Op-l 1015 -0.296 o.D758 -3.90 .0002 -0.1701 -0.4216
Op-2 1015 -1.001 0.1479 -6.77 .0000 -0.7555 -1.2464
Op-i 1210 -0.263 0.0632 -4.16 .0001 -0.1581 -0.3680
Op-2 1210 -0.848 0.1432 -5.93 .0000 -0.6107 -1.0860
Op-l 2210 0.000 0.0691 0.00 1.000 0.1147 -0.1147
Op-2 2210 -0.029 0.1479 -0.20 .8431 0.2161 -0.2748

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 961

Period 0.4524 0.0661 6.845 .0000 0.5621 0.3427

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.1862 0.1608 1.16 .2497 0.4531 -0.0808
Station 0910 0.6595 0.1582 4.17 .0001 0.9222 0.3968
Station 0915 0.5488 0.1662 3.30 .0013 0.8246 0.2730
Station 1015 0.7051 0.1662 4.24 .0000 0.9809 0.4293
Station 1210 0.5853 0.1565 3.74 .0003 0.8451 0.3255
Station 2210 0.0293 0.1632 0.18 .8577 0.3003 -0.2416

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-i 19 0.03 0.50 0.026 0.08 -0.03 -0.03 0.50 0.03 -0.08
0611 Op-2 4 2.69 10.50 2.605 10.98 -5.60 -2.69 10.50 5.60 -10.98
0910 Op-i 18 0.19 1.50 0.102 0.41 -0.02 -0.19 1.50 0.02 -0.41
0910 Op-

2  
5 5.70 5.50 1.727 10.50 0.90 -5.70 9.50 -0.90 -10.50

0915 Op-1 14 1.39 8.25 0.603 2.70 0.09 -1.39 8.25 -0.09 -2.70
0915 Op-2 4 7.00 15.25 3.681 18.72 -4.72 -7.00 15.25 4.72 -18.72
1015 Op-i 14 1.64 6.00 0.626 2.99 0.29 -1.64 6.00 -0.29 -2.99
1015 Op-2 4 8.56 7.00 1.644 13.79 3.33 -8.56 7.00 -3.33 -13.79
1210 Op-i 19 1.89 17.75 0.940 3.87 -0.08 -1.89 17.75 0.08 -3.87
1210 Dp-2 5 6.70 7.50 1.288 10.28 3.12 -6.70 7.50 -3.12 -10,28
2210 Op-1 16 0.00 0.00 0.000 0.00 0.00
2210 Op-2 4 0.13 0.50 0.125 0.52 -0.27 -0.13 0.50 0.27 -0.52

Period means and deltas from original control data where n-l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 19 0.00 0.00 0.000
Op-2 5 0.00 0.00 0.000



Analysis of Variance for SAO for 0041 - Nereocystis luetkeana

Stations . 2210. 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo0x * .1)

Results for Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIOD-SEASON
STATION-PERIOD
STATION-SEASON
PERIOD-STATIONrSEASON

Results for Power Analysis
Power at alpha = .1

Source df Error df P-value

1 102.000 2.08
1 102.000 39.62
5 102.000 4.19
1 102.000 8.92
5 102.000 3.18
5 102.000 0.07

* 102.000 0.07

Prob.

0.1526
0.0000
0.0017
0.0035
0.0104
0.9963
0.9968

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 2.08 1.04 0.4166 0.2671 0.1013
STATION-PERIOD 15.91 10.60 0.9264 0.7876 0.1015

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -2.3492 0.7939 -2.959 .0038
Period in PC 1.0937 0.3585 3.051 .0029
Period in FC-S 0.8414 0.3665 2.296 .0237
Period in PC-W 1.3460 0.6163 2.184 .0313
Period in DC-S -4.6983 0.7818 -6.010 .0000
Period in DC-W -0.0000 1.3620 -0.000 1.000

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.222 0.0621 3.57 .000S 0.3251 0.1189
Period Op-2 0.431 0.1312 3.29 .0014 0.6490 0.2134
Op-i 0611 0.250 0.1388 1.80 .0747 0.4805 0.0195
Op-2 0611 0.727 0.3248 2.24 .0273 1.2665 0.1881
Op-i 0910 0.250 0.1480 1.69 .0943 0.4957 0.0042
Op-2 0910 0.687 0.3145 2.18 .0313 1.2089 0.1647
Op-1 0915 0.242 0.1664 1.45 .1493 0.5181 -0.0344
Op-2 0915 0.727 0.3248 2.24 .0273 1.2665 0.1881
Op-I 1015 0.215 0.1664 1.29 .2001 0.4909 -0.0616
Op-2 1015 0.727 0.3248 2.24 .0273 1.2665 0.1881
Op-i 1210 0.250 0.1388 1.80 .0747 0.4805 0.0195
Op-2 1210 0.687 0.3145 2.18 .0313 1.2089 0.1647
Op-i 2210 0.125 0.1517 0.83 .4103 0.3773 -0.1264
Op-2 2210 -0.968 0.3248 -2.98 .0036 -0.4291 -1.5075

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.2092 0.1452 -1.441 .1526 0.0318 -0.4502

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.4774 0.3533 -1.35 .1796 0.1090 -1.0637
Station 0910 -0.4368 0.3476 -1.26 .2118 0.1402 -1.0138
Station 0915 -0.4855 0.3650 -1.33 .1864 0.1204 -1.0914
Station 1015 -0.5127 0.3650 -1.40 .1632 0.0932 -1.1186
Station 1210 -0.4368 0.3438 -1.27 .2068 0.1339 -1.0075
Station 2210 1.0937 0.3585 3.05 .0029 1.6888 0.4986

Station-period means and deltas from original data where control n-l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 951 c.i. 95% ci. Delta Range 95% CIi. 95% C.I.

0611 Op-1 19 0.00 0.00 0.000 0.53 4.50 1.09 -0.04
0611 Op-2 4 0.00 0.00 0.000 5.50 18.25 19.26 -8.26
0910 Op-1 8 0i00 0.00 0.000 0.56 4.50 1.15 -0.04
0910 Op-2 5 0.00 0.00 0.000 4.65 18.25 14.24 -4.94
0915 Op-1 14 0.00 0.00 0.000 .0.39 2.75 0.84 -0.06
0915 Op-2 4 0.00 0.00 0.000 5.50 18.25 . 19.26 -8.26
1015 Op-i 14 0.02 0.25 0.018 0.06 -0.02 0.38 2.75 0.81 -0.06
1015 Op-2 4 0.00 0.00 0.000 5.50 18.25 19.26 -8.26
1210 Op-i 19 0.00 0.00 0.000 0.53 4.50 1.09 -0.04
1210 Op-2 5 0.00 0.00 0.000 4.65 18.25 14.24 -4.94
2210 Op-i 16 0.05 0.25 0.025 0.10 -0.01 0.41 4.75 1.03 -0.21
2210 Op-2 4 10.38 22.25 5.207 26.94 -6.19 -4.88 7.25 0.37 -10.12

Period means and deltas from original control data where n-i

Station Standard Upper Lower
Period N Mean Range Error 95W C.I. 95% C.I.

Op-i 19 0.53 4.50 0.270 1.09 -0.04
Op-2 5 4.65 18.25 3.456 14.24 -4.94



Analysis of Variance for SAQ for 0042 - Pterygophora californica

Stations - 2210, 0611, 0910, 0915, 201S, 1210

Data transformed using log base10(x - 1)

Results for Analysis of Variance

Source Source df Error df F-value

PERIOD 1 102.000 11.49
SEASON 1 102.000 12.73
STATION 5 102.000 14.20
PERIOD* SEASON 1 102.000 2.41
STATION-PERIOD 5 102.000 0.40
STATION1SEASON 5 102.000 0.64
PERIOD*STATION-SEASON S 102.000 0.59

Results for Power Analysis
Power at alpha = .1

Prob.

0.0010
0.0005
0.0000
0.1237
0.8456
0.6722
0.7085

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 501

Source Parameter Parameter Power Power Change

PERIOD 11.49 10.26 0.9575 0.9379 0.2487
STATION-PERIOD 2.02 0.00 0.2459 0.2640

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 1.5443 0.5467 2.825 .0057
Period in PC 0.4889 0.2469 1.980 .0504
Period in FC-S 0.S489 0.2524 2.175 .0319
Period in PC-W 0.4289 0.4244 1.011 .3146
Period in DC-S 0.5033 0.5384 1.028 .3065
Period in DC-W 2.5354 0.9517 2.664 '.0090

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 951

Period Op-l 1.476 0.0428 34.50 .0000 1.5465 1.4045
Period Op-2 1.137 0.0904 12.58 .0000 1.2866 0.9866
Op-1 0611 1.777 0.0956 18.59 .0000 1.9360 1.6186
Op-2 0611 1.391 0.2237 6.22 .0000 1.7621 1.0195
Op-I 0910 1.728 0.1019 16.95 .0000 1.8968 1.5584
Op-2 0910 1.361 0.2166 6.29 .0000 1.7208 1.0017
Op-1 0915 1.619 0.1146 14.13 .0000 1.8096 1.4292
Op-2 0915 1.318 0.2237 5.89 .0000 1.6889 0.9462
Op-i 1015 0.384 0.1146 3.35 .0011 0.5745 0.1940
OP-2 1015 0.340 0.2237 1.52 .1317 0.7113 -0.0314
Op-i 1210 1.756 0.0956 18.36 .0000 1.9146 1.5972
Op-

2 
1210 1.311 0.2166 6.05 .0000 1.6701 0.9511

Op-i 2210 1.589 0.1045 15.20 .0000 1.7621 1.4152
Op-2 2210 1.100 0.2237 4.92 .0000 1.4710 0.7284

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 951

Period 0.3389 0.1000 3.390 .0010 0.5048 0.1729

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95t

Station 0611 0.3865 0.2433 1.59 .1152 0.7903 -0.0173
Station 0910 0.3664 0.2394 1.53 .1290 0.7637 -0.0310
Station 0915 0.3018 0.2513 1.20 .2326 0.7191 -0.1154
Station 1015 0.0443 0.2513 0.18 .8603 0.4616 -0.3729
Station 1210 0.4453 0.2368 1.86 .0629 0.8383 0.0523
Station 2210 0.4689 0.2469 1.98 .0504 0.8907 0.0791

Station-period means and deltas from original data where control n.1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95V Cli. 95& C.I.

0611 Op-i 19 0.01 0.25 0.013 0.04 -0.01 93.41 239.00 129.78 57.04
0611 Op-2 4 0.00 0.00 0.000 55.31 149.25 168.49 -57.87
0910 Op-i 18 0.10 1.00 0.067 0.24 -0.05 93.07 238.50 131.64 54.50
0910 Op-

2  
5 0.10 0.50 0.100 0.38 -0.18 51.90 148.75 128.66 -24.86

0915 Op-i 14 0.07 1.00 0.071 0.23 -0.08 75.11 238.25 117.47 32.75
0915 Op-2 4 0.44 1.75 0.438 1.83 -0.90 54.88 147.50 166.67 -56.92
1015 Op-i 14 21.43 31.25 2.691 27.24 15.61 53.75 227.25 93.97 13.53
1015 Op-2 4 9.13 18.75 4.270 22.71 -4.46 46.19 168.00 167.36 -74.99
1210 Op-i 19 0.07 0.50 0.037 0.14 -0.01 93.36 239.00 129.72 56.99
1210 Op-2 5 0.15 0.25 0.061 0.32 -0.02 51.85 149.50 128.99 -25.29
2210 Op-i 16 2.63 30.50 1.948 6.78 -1.53 65.31 225.75 120.12 80.51
2210 Op-2 4 13.69 54.7S 13.688 57.25 -29.a7 41.63 94.50 111.58 -28.33

Period means and deltas from original control data where n-i

Station Standard Upper Lower
Period N Mean Range Error 951 CA . 95% C.I.

Op-i 19 93.42 239.25 17.317 129.80 57.04
Op-2 5 52.00 149.25 27.746 129.04 -25.04



Analysis of Variance for SAQ for 1326 - Sargassum muticum

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value

PBRIOD 0 102.000
SEASON 0 102.000
STATION 0 102.000
PERIOD-SEASON 0 102.000
STATIONPERIOD 0 102.000
STATION-SEASON 0 102.000
PERIOD-STATION*SEASON 0 102.000

Results for Power Analysis
Power at alpha - .I

Prob.

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 501k

Source Parameter Parameter Power Power Change

PERIOD 0.00

STATION-PERIOD 0.00

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.0000
Period in PC 0.0000
Period in FC-S 0.0000
Period in PC-W 0.0000
Period in DC-S 0.0000
Period in DC-W 0.0000

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95%

Period Op-1 0.000
Period Op-

2  
0.000

Op-1 0611 0.000
Op-2 0611 0.000
Op-1 0910 0.000
Op-2 0910 0.000
Op-1 0915 0.000
Op-2 091S 0.000
Op-i 1015 0.000
Op-2 1015 0.000
Op-i 1210 0.000
Op-2 1210 0.000
Op-i 2210 0.000
Op-2 2210 0.000

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period 0.0000

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Station 0621l 0.0000
Station 0910 0.0000
Station 0915 0.0000
Station 1015 0.0000
Station 1210 0.0000
Station 2210 0.0000

Station-period means and deltas from original data where control n-I

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta

0611 Op-l 19 0.00 0.00 0.000 0.00
061"1 0p-2 4 0.00 0.00 0.000 0.00
0910 Op-1 18 0.00 0.00 0.000 0.00
0910 Op-2 5 0.00 0.00 0.000 0.00
0915 Op-i 14 0.00 0.00 0.000 0.00
0915 Op-2 4 0.00 0.00 0.000 0.00
1015 Op-l 14 0.00 0.00 0.000 0.00
1015 Op-2 4 0.00 0.00 0.000 0.00
1210 Op-l 19 0.00 0.00 0.000 0.00
1210 Op-2 5 0.00 0.00 0.000 0.00
2210 Op-1 16 0.00 0.00 0.000 0.00
2210 OP-2 4 0.00 0.00 0.000 0.00

Lower 95%

Lower 95%

Lower 95%

Delta
Range

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Upper
9S% CIi.

Lower
95% C.I.

Period means and deltas from original control data where n-l

Period

Op-I
0p-2

Station
N Mean Range

19 0.00 0.00
5 0.00 0.00

Standard Upper Lower
Error 95% C.I. 95% C.I.

0.000
0.000



APPENDIX E4 - ANOVA Test Results

Subtidal Invertebrates



Analysis of Variance for SQ for 0288 - Acmaea mitra

Stations = 2210, 0611, 0910. 0915, 1015, 1210

Data transformed using log baselo(x . .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 6.67 0.0111
SEASON 1 108.000 12.90 0.0005
STATION 5 108.000 1.80 0.1186
PERZOD*SEASON 1 108.000 6.06 0.0154
STATION*PERIOD 5 108.000 1.58 0.1725
STATION*SEASON 5 108.000 0.39 0.8543
PERIOD*STATIOX*SEASON 5 108.000 0.31 0.9083

Results for Power Analysis

Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 6.67 5.55 0.8218 0.7569 0.8960
STATIONPERIOD 7.89 2.74 0.6606 0.3027 0.1223

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -1.9711 0.7406 -2.662 .0090
Period in PC -0.1281 0.3344 -0.363 .7024
Period in FC-S 0.1898 0.3395 0.559 .5772
Period in FC-W -0.4461 0.8762 -0.774 .4405
Period in DC-S -0.2885 0.7243 -0.398 .6912
Period in DC-W -3.6537 1.2920 -2.828 .0056

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 -0.307 0.0574 -5.35 .0000 -0.2117 -0.4021
Period Op-2 0.043 0.1227 0.35 .7269 0.2465 -0.1606
Op-1 0611 0.202 0.1283 1.58 .1176 0.4153 -0.0105
Op-2 0611 0.202 0.3037 0.67 .5070 0.7060 -0.3017
Op-1 0910 -0.317 0.1370 -2.32 .0224 -0.0900 -0.5447
Op-2 0910 -0.092 0.2940 -0.31 .7538 0.3954 -0.5803
Op-i 0915 -0.584 0.1536 -3.80 .0002 -0.3289 -0.8384
Op-2 0915 -0.255 0.3037 -0.84 .4028 0.2488 -0.7589
Op-i 1015 -0.387 0.1536 -2.52 .0131 -0.1327 -0.6422
Op-2 1015 -0.113 0.3037 -0.37 .7100 0.3906 -0.6170
Op-i 1210 -0.520 0.1283 -4.05 .0001 -0.3074 -0.7332
Op-2 1210 0.623 0.2940 2.12 .0363 1.1112 0.1355
Op-

1 
2210 -0.235 0.1400 -1.68 .0959 -0.0029 -0.4674

Op-2 2210 -0.107 0.3037 -0.35 .7252 0.3968 -0.6109

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.3499 0.1354 -2.583 .0111 -0.1252 -0.5746

Paired comparisons of least square seans for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.0003 0.3297 0.00 .9993 0,5472 -0.5467
Station 0910 -0.2249 0.3244 -0.69 .4897 0.3133 -0.7631
Station 0915 -0.3286 0.3403 -0.97 .3364 0.2360 -0.8932
Station 1015 -0.2743 0.3403 -0.81 .4220 0.2903 -0.8388
Station 1210 -1.1436 0.3208 -3.56 .0005 -0.6114 -1.6759
Station 2210 -0.1281 0.3344 -0.38 .7024 0.4267 -0.6829

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95t C.I.

0611 op-i 20 0.30 1.00 0.072 0.45 0.15 0.25 2.00 0.47 0.03
0611 Op-2 4 0.50 1.00 0.228 1.23 -0.23 0.31 2.25 1.81 -1.19
0910 Op-i 19 1.46 6.25 0.336 2.17 0.75 -0.88 6.25 -0.23 -1.53
0910 Op-2 5 1.70 2.75 0.470 3.01 0.39 -0.70 3.50 1.22 -2.62
0915 Op-i 15 2.40 6.25 0.489 3.45 1.35 -1.78 5.00 -0.96 -2.60
0915 op-2 4 2.00 4.00 0.835 4.66 -0.66 -1.19 4.75 2.07 -4.44
1015 op-1 is 1.72 4.75 0.361 2.49 0.94 -1.10 5.75 -0.26 -1.94
1015 Op-2 4 1.44 3.25 0.710 3.70 -0.82 -0.63 4.50 2.53 -3.78
1210 Op-i 20 1.86 4.00 0.244 2.37 1.35 -1.31 3.75 -0.76 -1.86
1210 Op-2 5 0.70. 1.75 0.330 1.62 -0.22 0.30 3.75 2.12 -1.52
2210 Op-i 17 0.88 2.00 0.119 1.13 0.62 -0.30 1.75 -0.08 -0.53
2210 Op-2 4 0.94 0.75 0.188 1.53 0.34 -0.13 2.25 1.42 -1.67

Period means and deltas from original control data where n-I

Station Standard Upper Lower
Period - N Mean Range Error 95% C.I. 95% C.I.

Op-i 20 0.55 1.75 0.122 0.81 0.29
Op-2 s 1.00 2.25 0.433 2.20 -0.20



Analysis of Variance for SPO for 0306 - Alia app.

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x . .5)

Results for Analysis of Variance

Source Source df Brroz df P-value

PERIOD
SEASON
STATION
PERIOD*SEASON
STATION*PERIOD
STATION-SEASON
PERIOD' STATION*SEASON

Results for Power Analysis
Power at alpha = .1

1
1
5
1
5
5
5

108.000 5.23
108.000 0.54
108.000 2.27
108.000 0.84
108.000 0.64
108.000 0.53
108.000 0.28

Prob.

0.0242
0.4642
0.0530
0.3602
0.6689
0.7516
0.9217

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 5.23 4.13 0.7347. 0.6462 0.7334
STATION'PERIOD 3.20 0.00 0.3388 0.1165

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 1.1398 0.5897 1.933 .0559
Period in PC 0.3394 0.2663 1.275 .2051
Period in PC-S 0.2321 0.2703 0.858 .3926
Period in PC-W 0.4468 0.4588 0.974 .3323
Period in DC-S 0.6526 0.5767 1.132 .2603
Period in DC-W 1.6270 1.0287 1.582 .1167

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.036 0.0457 0.78 .4358 0.1115 -0.0401
Period Op-2 -0.211 0.0977 -2.16 .0331 -0.0487 -0.3729
Op-I 0611 -0.138 0.1022 -1.35 .1791 0.0313 -0.3077
Op-2 0611 -0.714 0.2418 -2.95 .0039 -0.3130 -1.1154
Op-i 0910 -0.112 0.1091 -1.03 .3060 0.0688 -0.2932
Op-2 0910 -0.083 0.2341 -0.35 .7252 0.3059 -0.4709
Op-i 0915 0.181 0.1223 1.48 .1415 0.3839 -0.0218
Op-

2 
0915- -0.121 0.2418 -0.50 .6173 0.2800 -0.5223

Op-i 1015 0.262 0.1223 2.14 .0345 0.4647 0.0590
Op-2 1015 0.091 0.2418 0.38 .7084 0.4919 -0.3105
Op-1 1210 -0.015 0.1022 -0.14 .8852 0.1547 -0.1543
Op-2 1210 -0.135 0.2341 -0.58 .5657 0.2535 -0.5233
Op-i 2210 0.037 0.1115 0.33 .7430 0.2216 -0.1483
Op-2 2210 -0.303 0.2418 -1.25 .2132 0.0984 -0.7040

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.2465 0.1078 2.286 .0242 0.4254 0.0676

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.5760 0.2625 2.19 .0304 1.0115 0.1405
Station 0910 -0.0297 0.2503 -0.12 .9086 0.3998 -0-4583
Station 0915 0.3022 0.2710 1.12 .2671 0.7518 -0.1473
Station 1015 0.1712 0.2710 0.63 .5289 0.6207 -0.2784
Station 1210 0.1201 0.2555 0.47 .6392 0.5439 -0.3037
Station 2210 0.3394 0.2663 1.27 .2051 0.7812 -0.1023

Station-period means and deltas from original data where control n=1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95t c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

0611 Op-i 20 3.00 14.00 0.736 4.54 1.46 -1.78 18.25 0.02 -3.57
0611 Op-2 4 7.75 20.50 4.486 22.03 -6.53 -7.13 19.25 6.37 -20.62
0910 Op-1 19 1.93 6.25 0.440 2.86 1.01 -0.67 6.75 0.09 -1.43
0910 Op-2 5 0.35 1.00 0.187 0.87 -0.17 0.15 1.50 0.93 -0.63
0915 OP-i 15 0.68 2.50 0.197 1.11 0.26 0.70 6.25 1.68 -0.28
0915 Op-2 4 2.06 6.50 1.515 6.88 -2.76 -1.44 5.25 2,62 -5.50
1015 Op-i 15 0.63 2.75 0.233 1.13 0.13 0.75 6.00 1.66 -0.16
1015 Op-2 4 0.25 0.50 0.102 0.57 -0.07 0.38 1.00 1.14 -0.39
1210 Op-i 20 1.28 3.00 0.180 1.65 0.90 -0.05 5.75 0.65 -0.75
1210 Op-2 5 2.10 - 8.50 1.614 6.58 -2.38 -1.60 9.00 3.20 -6.40
2210 op-i 17 1.87 8.00 0.536 3.00 0.73 -0.50 9.50 0.85 -1.85
2210 Op-2 4 3.19 8.25 1.872 9.14 -2.77 -2.56 7.00 2.52 -7.64

Period means and deltas from original control data where n.1

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 20 1.23 4.50 0.282 1.82 0.63
Op-2 5 0.50 1.25 0.262 1.23 -0.23



Analysis of Variance for SF0 for 0631 - Amphissa app.

Stations = 2210, 0611, 0910. 0915, 1015, 1210

Data transformed using log baselO(x + .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 7.28 0.0081
SEASON 1 108.000 3.70 0.0571
STATION 5 108.000 2.58 0.0304
PERIODSEASON 1 108.000 4.13 0.0445
STATION*PERIOD 5 108.000 1.13 0.3512
STATION*SEASON 5 108.000 0.17 0.9727
PERIOD*STATION*SEASON S 108.000 0.16 0.9776

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 7.28 6.15 0.8501 0.7937 0.5921
STATION*PERIOE 5.63 0.52 0.5190 0.1355 0.1100

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -2.3369 0.8308 -2.813 .0058
Period in PC -0.1231 0.3751 -0.328 .7434
Period in PC-S 0.3715 0.3809 0.975 .3315
Period in FC-W -0.6178 0.6464 -0.956 .3413
Period in DC-S -0.9784 0.8125 -1.204 .2312
Period in DC-W -3.6955 1.4494 -2.550 .0122

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-I -0.058 0.0644 -0.90 .3678 0.0486 -0.1650
Period Op-

2  
0.352 0.1376 2.56 .0120 0.5801 0.1235

Op-i 0611 -0.217 0.1440 -1.51 .1346 0.0218 -0.4559
Op-2 0611 -0.103 0.3407 -0.30 .7634 0.4624 -0.6680
Op-i 0910 0.201 0.1537 1.31 .1939 0.4560 -0.0541
Op-2 0910 0.864 0.3299 2.62 .0101 1,4116 0.3170
Op-i 0915 0.193 0.1723 1.12 .2642 0.4791 -0.0925
Op-2 0915 0.132 0.3407 0.39 .7000 0.6968 -0.4336
Op-l 1015 -0.118 0.1723 -0.68 .4966 0.1683 -0.4033
Op-2 1015 0.650 0.3407 1.91 .0589 1.2156 0.0852
Op-i 1210 -0.105 0.1440 -0.73 .4671 0.1338 -0.3439
Op-2 1210 0.748 0.3299 2.27 .0253 1.2954 0.2009
Op-i 2210 -0.304 0.1570 -1.94 .0556 -0.0433 -0.5644
Op-2 2210 -0.181 0.3407 -0.53 .5968 0.3845 -0.7460

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 951

Period -0.4100 0.1519 -2.699 .0081 -0.1579 -0.6621

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.1142 0.3699 -0.31 .7581 0.4994 -0.7278
Station 0910 -0.6634 0.3639 -1.82 .0711 -0.0596 -1.2672
Station 0915 0.0617 0.3818 0.16 .8719 0.6951 -0.5716
Station 1015 -0.7679 0.3818 -2.01 .0468 -0.1345 -1.4013
Station 1210 -0.8532 0.3599 -2.37 .0195 -0.2561 -1.4S03
Station 2210 -0.1231 0.3751 -0.33 .7434 0.4992 -0.7455

Station-period means and deltas from original data where control n=l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95t C.I.

0611 Op-
1  

20 1.11 3.75 0.218 1.57 0.66 -0.49 5.75 0.10 -1.08
0611 Op-2 4 1.25 2.25 0.530 2.94 -0.44 -0.63 2.50 1.05 -2.30
0910 Op-I 19 0.32 1.75 0.099 0.52 0.11 0.33 4.25 0.77 -0.12
0910 Op-2 5 0.00 0.00 0.000 0.65 1.00 1.17 0.13
0915 Op-i 15 0.52 2.75 0.180 0.90 0.13 0.20 5.00 0.86 -0.46
0915 Op-2 4 0.50 1.00 0.204 1.15 -0.15 0.13 0.50 0.52 -0.27
1015 Op-i 15 1.37 4.50 0.371 2.16 0.57 -0.6S 5.50 0.23 -1.53
1015 Op-2 4 0.25 1.00 0.250 1.05 -0.55 0.38 1.00 1.14 -0.39
1210 Op-i 20 1.01 3.50 0.238 1.51 0.52 -0.39 4.25 0.06 -0.84
1210 Op-2 5 0.15 0.75 0.150 0.57 -0.27 0.80 1.00 0.99 0.01
2210 Op-l 17 1.08 2.50 0.179 1.46 0.70 -0.46 4.2S 0.07 -0.99
2210 Op-2 4 2.06 5.50 1.324 6.28 -2.15 -1.44 6.00 3.07 -5.94

Period means and deltas from original control data where n.1

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95t C.I.

Op-I 20 0.63 2.75 0.162 0.96 0.29
Op-2 5 0.65 1.00 0.187 1.17 0.13



Analysis of Variance for SAO for 0263 - Anthopleura artemisia

Stations - 2210, 0611, 0910, 0915. 1015, 1210

Data transformed using log baael0(x . .1)

Results for Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIOD*SEASON
STATION-PERIOD
STATION-SEASON
PERIOD STATION-SEASON

Results for Power Analysis
Power at alpha = .1

Source df Error df F-value

1 102.000 4.08
1 102.000 0.20
5 102.000 3.00
1 102.000 0.46
5 102.000 0.52
5 102.000 0.60
5 102.000 0.20

Prob.

0.0460
0.6552
0.0145
0.5014
0.7631
0.5S48
0.9603

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 4.08 3.00 0.6415 0.5308 0.3957
STATION-PERIOD 2.58 0.00 0.2899 0.1762

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 1.1127 0.6823 1.631 .1060
Period in PC 0.4000 0.3091 1.298 .1972
Period in PC-S 0.4887 0.3150 1.552 .1238
Period in FC-W 0.3113 0.5297 0.588 .5581
Period in DC-S 1.5291 0.6719 2.276 .0250
Period in DC-W 0.6962 1.1878 0.586 .5590

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 950 Lower 95%

Period Op-1 0.108 0.0534 2.03 .0452 0.1969 0.0196
Period Op-2 -0.144 0.1128 -1.28 .2051 0.0434 -0.3311
Op-i 06121 -0.305 0.1193 -2.56 .0120 -0.1072 -0.5034
Op-2 0611 -0.229 0.2792 -0.82 .4150 0.2349 -0.6919
OP-i 0910 0.415 0.1272 3.26 .0015 0.6262 0.2038
Op-2 0910 0.116 0.2703 0.43 .6683 0.5649 -0.3325
OP-i 0915 0.344 0.1430 2.40 .0181 0.6811 0.1062
Op-2 0915 -0.000 0.2792 -0.00 1.000 0.4634 -0.4634
Op-l 1015 -0.113 0.1430 -0.79 .4315 0.1245 -0.3504
Op-2 1015 -0.609 0.2792 -2.18 .0313 -0.1460 -1.0729
Op-1 1210 -0.091 0.1193 -0.76 .4484 0.1073 -0.2B89
Op-2 1210 -0.141 0.2703 -0.52 .6023 0.3074 -0.5900
Op-i 2210 0.400 0.1304 3.07 .0028 0.6165 0.1835
Op-2 2210 0.000 0.2792 0.00 1.000. 0.4634 -0.4634

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95t

Period 0.2521 0.1248 2.020 .0460 0.4592

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95t

Station 0611 -0.0768 0.3036 -0.25 .8008 0.4272
Station 0910 0.2989 0.2988 1.00 .3195 0.7948
Station 0915 0.3436 0.3137 1.10 .2759 0.8643
Station 1015 0.4965 0.3137 1.58 .1166 1.0172
Station 1210 0.0505 0.2955 0.17 .8647 0.5410
Station 2210 0.4000 0.3081 1.30 .1972 0.9115

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 955 c.i. 95% c.i. Delta

0611 Op-i 19 1.51 5.50 0.356 2.26 0.77 -1.09
0611 Op-2 4 0.56 2.25 0.563 2.35 -1.23 -0.56
0910 Op-1 18 0.06 1.00 0.056 0.17 -0.06 0.32
0910 Op-2 S 0.00 0.00 • 0.000 0.15
0915 Op-i 14 0.16 1.00 0.085 0.30 -0.02 0.27
0915 Op-2 4 0.00 0.00 0.000 0.00
1015 Op-1 14 0.45 1.00 0.088 0.64 0.26 -0.02
1015 Op-2 4 0.31 0.50 0.120 0.69 -0.07 -0.31
1210 Op-i 19 0.59 3.00 0.184 0.98 0.21 -0.17
1210 Op-2 5 0.40 1.25 0.257 1.11 -0.31 -0.25
2210 Op-i 16 0.03 0.28 0.021 0.08 -0.01 0.34
2210 Op-2 4 0.00 0.00 0.000 0.00

Period means and deltas from original control data where n-1

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-l 19 0.42 1.2S 0.094 0.62 0.22
Op.2 5 0.15 0.70 0.150 0.57 -0.27

Lower 95t

0.0450

Lower 955

-0.5808
-0.1971
-0.1771
-0.0242
-0.4400
-0.1115

Delta Upper Lower
Range 95% Cli. 95% C.I.

5.75 -0.37 -1.82
2.25 1.23 -2.35
1.75 0.54 0.09
0.75 0.57 -0.27
1.50 0.50 0.03
0.00
1.75 0.26 -0.29
0.50 0.07 -0.69
2.75 0.17 -0.51
1.25 0.44 -0.94
1.25 0.57 0.12
0.00



Analysis of Variance for SFQ for 0264 - Anthopleura elegantissima

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo(x . .5)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 5.99 0.0160
SEASON 1 108.000 1.40 0.2400
STATION 5 108.000 9.02 0.0000
PERIOD-SEASON 1 109.000 0.41 0.9230
STATION*PERIOD 5 108.000 5.30 0.0002
STATION*SEASON 5 108.000 0.93 0.4643
PERIOD-STATION*SEASON 5 108.000 0.43 0.8264

Results for Power Analysis
Power at- alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 501

Source Parameter Parameter Power Power Change

PERIOD - 5.99 4.88 0.7842 0.7087 0.9479
STATION*PERIOD 26.48 20.99 0.9940 0.9768 0.6661

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.5780 0.2388 -2.420 .0172
Period in PC -0.0631 0.1078 -0.585 .5597
Period in FC-S -0.0512 0.1095 -0.468 .6410
Period in FC-W -0.0750 0.1858 -0.403 .6874
Period in DC-S -0.4220 0.2335 -1.807 .0736
Period in DC-W -0.7340 0.4166 -1.762 .0809

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 901 Lower 95%

Period Op-1 -0.016 0.0185 -0.85 .3948 0.0149 -0.0465
Period Op-2 0.091 0.0396 2.30 .0233 0.1567 0.0254
Op-i 0611 -0.364 0.0414 -8.79 .0000 -0.2952 -0.4325
Op-2 0611 0.187 0.0979 1.91 .0582 0.3500 0.0250
Op-I 0910 0.112 0.0442 2.53 .0128 0.1852 0.0386
Op-2 0910 -0.087 0.0948 -0.92 .3588 0.0699 -0.2447
Op-i 0915 -0.031 0.0495 -0.63 .5295 0.0509 -0.1134
Op-2 0915 0.049 0.0979 0.50 .6159 0.2117 -0.1132
Op-I 1015 -0.194 0.0495 -3.92 .0002 -0.1117 -0.2760
Op-2 1015 -0.130 0.0979 -1.33 .1870 0.0324 -0.2925
Op-1 1210 0.178 0,0414 4.31 .0000 0.2470 0.1097
Op-2 1210 0.260 0.0948 2.74 .0072 0.4172 0.1026
Op-i 2210 0.204 0.0451 4.52 .0000 0.2788 0.1290
Op-2 2210 0.267 0.0979 2.73 .0075 0.4295 0.1045

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95V Lower 95%

Period -0.1068 0.0437 -2.447 .0160 -0.0344 -0.1793

Paired comparisons of least square means for station$ between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.5514 0.1063 -5.19 .0000 -0.3750 -0.7277
Station 0910 0.1993 0.1046 1.01 .0594 0.3728 0.0257
Station 0915 -0.0805 0.1097 -0.73 .4647 0.1013 -0.2626
Station 1015 -0.0638 0.1097 -0.58 .5621 0.1182 -0:2459
Station 1210 -0.0816 0.1034 -0.79 .4321 0.0901 -0.2532
Station 2210 -0.0631 0.1078 -0.59 .5597 0.1158 -0.2420

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 9S% C.I.

0611 Op-i 20 1.56 3.25 0.193 1.97 1.16 -1.23 3.75 -0.80 -1.65
0611 Op-2 4 0.19 0.50 0.120 0.57 -0.19 0.25 0.50 0.71 -0.21
0910 Op-1 19 0.18 0.75 0.050 0.29 0.08 0.14 1.25 0.30 -0.01
0910 Op-2 5 0.70 0.50 0.094 0.96 0.44 -0.30 1.25 0.30 -0.90
0915 Op-i 15 0.38 1.00 0.068 0.53 0.24 -0.00 1.25 0.11 -0.21
0915 Op-2 4 0.44 1.00 0.213 1.12 -0.24 0.00 1.00 0.73 -0.73
1015 Op-i 15 0.75 1.00 0.065 0.89 0.61 -0.42 1.00 -0.25 -0.59
1013 Op-2 4 0.63 1.00 0.239 1.39 -0.14 -0.19 1.25 0.63 -1.01
1210 Op-I 20 0.09 0.50 0.033 0.16 0.02 0.25 0.75 0.35 0.15
1210 Op-2 5 0.00 0.00 0.000 0.40 0.75 0.75 0.05
2210 Op-l 17 0.01 0.25 - 0.015 0.05 -0.02 0.31 1.00 0.42 0.19
2210 Op-2 4 0.00 0.00 0.000 0.44 0.7S 0.94 -0.06

Period means and deltas from original control date where n.1

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 20 0.34 0.75 0.042 0.42 0.25
Op-2 5 0.40 0.75 0.127 0.75 0.05



Analysis of Variance for SPO for 0271 - Anthozoa unid.

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x * .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 0.00 0.9961
SEASON 1 108.000 0.10 0.7484
STATION 5 108.000 1.91 0.0983
PERIOD-SEASON 1 108.000 0.04 0.8511
STATION-PERIOD 5 108.000 0.48 0.7871
STATION-SEASON 5 108.000 0.79 0.5593
PERIOD*STATIQO*SEASON 5 108.000 0.67 0.6503

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.00 0.00 0.1000 0.4938
STATION'PERIOD 2.42 0.00 0.2779 0.1494

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.1240 0.5542 -0.224 .8233
Period in FC 0.1211 0.2502 0.484 .6294
Period in FC-S -0.1931 0.2541 -0.760 .4490
Period in FC-W 0.4353 0.4312 1.009 .3150
Period in DC-S 0.3046 0.S420 0.562 .5754
Period in DC-W -0.5526 0.9669 -0.572 .5688

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0.266 0.0429 -6.19 .0000 -0.1943 -0.3370
Period Op-2 -0.265 0.0918 -2.89 .0047 -0.1130 -0.4176
Op-i 0611 -0.287 0.0960 -2.99 .0034 -0.1282 -0.4468
op-2 0611 -0.427 0.2273 -1.88 .0630 -0.0499 -0.6040
Op-i 0910 -0.110 0.1025 -1.07 .2858 0.0601 -0.2801
Op-2 0910 -0.068 0.2200 -0.31 .7579 0.2971 -0.4331
Op-i 0915 -0.362 0.1149 -3.15 .0021 -0.1715 -0.5528
Op-2 0915 -0.363 0.2273 -1.60 .1134 0.0143 -0.7398
Op-i 1015 -0.591 0.1149 -5.15 .0000 -0.4007 -0.7820
Op-2 1015 -0.264 0.2273 -1.16 .2475 0.1128 -0.6413
Op-i 1210 0.037 0.0960 0.39 .7010 0.1963 -0.1224
0p-2 1210 -0.068 0.2200 -0.31 .7579 0.2971 -0.4331
Op-1 2210 -0.281 0.1048 -2.68 .0085 -0.1068 -0.4544
0p-2 2210 -0.402 0.2273 -1.77 .0799 -0.0247 -0.7788

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95V Lower 95t

Period -0.0005 0.1013 -0.005 .9961 0.1677 -0.1686

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.1395 0.2467 0.57 .5731 0.5488 -0.2699
Station 0910 -0.0420 0.2428 -0.17 .8630 0.3608 -0.4447
Station 0915 0.0006 0.2547 0.00 .9982 0.4231 -0.4219
Station 1015 -0.3271 0.2547 -1.28 .2018 0.0954 -0.7496
Station 1210 0.1050 0.2401 0.44 .6628 0.5033 -0.2933
Stration 2210 0.1211 0.2502 0.48 .6294 0.5363 -0.2941

Station-period means and deltas from original data where control n=1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-1 20 0.25 1.25 0.079 0.42 0.06 -0.20 1.25 -0.04 -0.36
0611 Op-2 4 0.25 0.75 0.177 0.81 -0.31 -0.25 0.75 0.31 -0.81
0910 Op-i 19 0.11 0.50 0.040 0.19 0.02 -0.07 0.75 0.03 -0.16
0910 01-2 5 0.05 0.25 0.050 0.19 -0.09 -0.05 0.25 0.09 -0.19
0915 Op-i 15 0.22 1.25 0.084 0.40 0.04 -0.18 1.25 -0.01 -0.36
0915 Op-2 4 0.13 0.25 0.072 0.35 -0.10 -0.13 0.25 0.10 -0.35
1015 Op-i 15 0.48 1.50 0.113 0.73 0.24 -0.45 1.75 -0.19 -0.71
1015 0P-2 4 0.31 1.00 0.237 1.07 -0.44 -0.31 1.00 0.44 -1.07,
1210 Op-i 20 0.05 0.50 0.029 0.11 -0.01 0.00 0.75 0.07 -0.07
1210 Op-2 5 0.05 0.25 0.050 0.19 -0.09 -0.05 0.25 0.09 -0.19
2210 Op-1 17 0.37 1.50 0.123 0.63 0.11 -0.34 1.75 -0.07 -0.61
2210 Op-2 4 0.19 0.50 0.120 0.57 -0.19 -0.19 0.50 0.19 -0.57

Period means and deltas from original control data where n-1

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 0.05 0.25 0.023 0.10 0.00
Op-2 S 0.00 0.00 0.000



Analysis of Variance for SAO for 1191 - Aplysia californica

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basel0x - .1)

Results for Analysis of Variance

Source Source df Error df F-_alue

PERIOD
SEASON
STATION
PERIOD-SEASON
STATION*PERIOD
STATION-SEASON
PERIOD-STATIONSEASON

Results for Power Analysis
Power at alpha = .1

1
1
5
1
S
S
5

102.000 0.52
102.000 2.87
102.000 0.93
102.000 1.SS
102.000 0.23
102.000 0.20
102.000 0.19

Prob.

0.4737
0.0933
0.4666
0.2163
0.9486
0.9636
0.9666

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 501

Source Parameter Parameter Power Power Change

PERIOD 0.52 0.00 0.1852 0.2619
STATION-PERIOD 1.15 0.00 0.1805 0.1259

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.5512 0.5837 -0.944 .3472
Period in PC 0.0907 0.2636 0.344 .7316
Period in PC-S 0.1814 0.2694 0.673 .5024
Period in FC-W -0.0000 0.4531 -0.000 , 1.000
Period in DC-S 0.1548 0.5748 0.269 .7882
Period in DC-W -1.2573 1.0161 -1.237 .2188

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 951 Lower 951

Period Op-1 -0.234 0.0457 -5.11 .0000 -0.1578 -0.3094
Period Op-2 -0.157 0.0965 -1.63 .1072 0.0033 -0.3170
Op-i 0611 -0.110 0.1021 -1.08 .2849 0.0597 -0.2792
Op-2 0611 -0.091 0.2388 -0.38 .7050 0.3058 -0.4871
OP-i 0910 -0.190 0.1088 -1.75 .0834 -0.0096 -0.3710
Op-2 0910 -0.068 0.2312 -0.29 .7693 0.3158 -0.4519
Op-1 0919 -0.468 0.1224 -3.82 .0002 -0.2647 -0.6710
Op-2 0915 -0.220 0.2388 -0.92 .3583 0.1761 -0.6168
Op-i 1015 -0.342 0.1224 -2.80 .0061 -0.1393 -0.5455
Op-2 1015 -0.355 0.2388 -1.49 .1403 0.0415 -0.7514
Op-i 1210 -0.291 0.1021 -2.85 .0053 -0.1217 -0.4606
Op-2 1210 -0.116 0.2312 -0.50 .6165 0.2677 -0.5000
Op-1 2210 -0.000 0.1116 -0.00 1.000 0.1852 -0.1852
Op-2 2210 -0.091 0.2388 -0.38 .7050 0.3058 -0.4871

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 955 Lower 95t

Period -0.0768 0.1067 -0.719 .4737 0.1004 -0.2539

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 951 Lower 95%

Station 0611 -0.0191 0.2597 -0.07 .9416 0.4121 -0.4502
Station 0910 -0.1223 0.2556 -0.48 .6333 0.3020 -0.5465
Station 0915 -0.2475 0.2684 -0.92 .3586 0.1980 -0.6929
Station 1015 0.0126 0.2684 0.05 .9628 0.4580 -0.4329
Station121D -0.1750 0.2528 -0.69 .4904 0.2446 -0.5945
Station 2210 0.0907 0.2636 0.34 .7316 0.9282 -0.3469

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 965 c.i. 95% c.i. Delta Range 95% Cli. 955 C.I.

0611 Op-I 19 0.09 1.25 0.067 0.23 -0.05 -0.09 1.25 0.05 -0.23
0611 Op-2 4 0.06 0.25 0.063 0.26 -0.14 -0.06 0.25 0.14 -0.26
0910 Op-i 18 0.18 1.25 0.085 0.36 0.00 -0.18 1.25 -0.00 -0.36
0910 Op-2 5 0.05 0.25 0.050 0.19 -0.09 -0.05 0.25 0.09 -0.19
0915 Op-i 14 0.41 1.75 0.147 0.73 0.09 -0.41 1.75 -0.09 -0.73
0915 Op-2 4 0.50 2.00 0.500 2.09 -1.09 -0.50 2.00 1.09 -2.09
1015 Op-i 14 0.30 1.50 0.126 0.58 0.03 -0.30 1.50 -0.03 -0.58
1015 Op-2 4 1.00 3.75 0.919 3.92 -1.92 -1.00 3.75 1.92 -3.92
1210 Op-i 19 0.28 1.75 0.119 0.53 0.03 -0.28 1.75 -0.03 -0.53
1210 Op-2 5 0.15 0.75 0.150 0.57 -0.27 -0.15 0.75 0.27 -0.57
2210 Op-i 16 0.00 0.00 0.000 0.00 0.00
2210 Op-2 4 0.06 0.25 0.063 0.26 -0.14 -0.06 0.25 0.14 -0.26

Period means and deltas from original control data where n-i

Station Standard Upper Lower
Period N Mean Range Error 95t C.I. 951 C.I.

Op-1 19 0.00 0.00 0.000
Op-2 5 0.00 0.00 0.000



Analysis of Variance for SAQ for 0424 - Asterina ,einiata

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x - .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 102.000 11.92 0.0008
SEASON 1 102.000 0.00 0.9747
STATION 5 102.000 9.74 0.0000
PErIOD*SSASON 1 102.000 0.00 0.9875
STATION-PERIOD 5 102.000 2.68 0.0257
STATION'SEASON 5 102.000 0.42 0.8314
PERIODSThT2ON*SFASON 5 102.000 0.25 0.9391

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 11.92 10.69 0.9628 0.9454 0.8696
STATION-PERIOD 13.39 8.13 0.8759 0.6729 0.1232

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -3.0253 0.7524 -4.021 .0001
Period in PC 0.1751 0.3398 0.515 .6075
Period in FC-S -0.1564 0.3473 -0.450 .6535
Period in FC-W 0.5065 0.5841 0.867 .3879
Period in DC-S -2.7068 0.7409 -3.653 .0004
Period In DC-W -3.3438 1.3098 -2.553 .0122

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 955

Period Op-1 0.716 0.0589 12.15 .0000 0.8132 0.6178
Period Op-2 1.191 0.1244 9.57 .0000 1.3970 0.9841
Op-i 0611 -0.022 0.1316 -0.16 .8698 0.1968 -0.2401
Op-2 0611 1.196 0.3079 3.88 .0002 1.7066 0.6846
Op-i 0910 1.359 0.1403 9.68 .0000 1.5916 1.1258
Op-2 0910 1.784 0.2981 5.99 .0000 2.2790 1.2894
Op-i 0915 0.903 0.1577 5.72 .0000 1.1648 0.6411
Op-2 0915 1.727 0.3079 5.61 .0000 2.2380 1.2160
Op-i 1015 0.838 0.1577 5.31 .0000 1.1000 0.5764
Op-2 1015 0.688 0.3079 2.23 .0276 1.1990 0.1770
Op-1 1210 0.934 0.1316 7.10 .0000 1.1525 0.7157
Op-2 1210 1.643 0.2981 5.51 .0000 2.1377 1.1491
O-1i 2210 0.281 0.1438 1.95 .0536 0.5195 0.0421
Op-2 2210 0.106 0.3079 0.34 .7320 0.6167 -0.4053

Paired comparisons of least square msans between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.4750 0.1376 -3.452 .0008 -0.2466 -0.7034

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -1.2172 0.3348 -3.64 .0004 -0.6615 -1.7730
Station 0910 -0.4255 0.3295 -1.29 .1995 0.1214 -0.9723
Station 0915 -0.8241 0.3459 -2.38 .0191 -0.2499 -1.3983
Station 1015 0.1502 0.3459 0.43 .6650 0.7244 -0.4240
Station 1210 -0.7088 0.3258 -2.18 .0319 -0.1679 -1.2496
Station 2210 0.1751 0.3398 0.52 .6075 0.7391 -0.3889

Station-period means and deltas from original data where control n-1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 951 c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-1 19 19.37 54.75 3.812 27.38 11.36 -12.41 57.00 -4.94 -19.88
0611 Op-2 4 0.31 0.50 0.120 0.69 -0.07 6.31 9.50 13.17 -0,55
0910 Op-i 18 0.39 1.75 0.116 0.63 0.14 6.69 10.75 9.15 5.23
0910 Op-2 5 0.00 0.00 0.000 7.75 11.50 13.25 2.25
0915 Op-i 14 1.20 3.50 0.281 1.80 OS9 6.25 10.00 7.96 4.54
0915 Dp-2 4 0.00 0.00 0.000 - 6.63 9.SO 13.33 -0.08
1015 Op-i 14 1.25 3.50 0.287 1.87 0.63 6.20 10.50 8.02 4.37
1015 Op-2 4 1.44 3.00 0.616 3.40 -0.52 5.19 8.25 10.62 -0.24
1210 Op-l 19 0.89 2.50 0.156 1.22 0.57 6.07 10.75 7.47 4.66
1210 Op-2 5 0.25 1.25 0.250 0.94 -0.44 7.50 10.25 12.64 2.36
2210 Op-i 16 3.81 4.50 0.350 4.56 3.07 3.66 9.00 5.11 2.20
2210 Op-2 4 4.44 10.75 2.301 11.76 -2.89 2.19 11.25 10.55 -6.18

Period means and deltas from original control data where n-i

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-I 19 6.96 12.50 0.708 8.45 5.47
Op-2 5 7.75 11.50 1.983 13.25 2.25



Analysis of Variance for SFQ for 0495 - Balanophyllia elegans

Stations . 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log base1O(x . .1)

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD 2 108.000 2.16 0.1445
SEASON 1 108.000 0.83 0.3654
STATION 5 108.000 18.72 0.0000
PERIOD*SEASON 1 108.000 0.00 0.9799
STATION*PERIOD 5 108.000 0.77 0.5736
STATION-SEASON S 108.000 0.20 0.9625
PERIOD*STATION-SEASON 5 108.000 0.10 0.9918

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 2.16 1.12 0.4279 0.2801 0.3207
STATION-PERIOD 3.85 0.00 0.3886 0.2058

Estimates for contrasts on combinations Of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.9649 0.6431 1.500 .1364
Period in FC 0.0723 0.2904 0.249 .8039
Period in PC-S 0.0617 0.2948 0.209 .8345
Period in FC-W 0.0828 0.5003 0.165 .8689
Period in DC-S 0.9932 0.6289 1.579 .1172
Period in DC-W 0.9365 1.1219 0.835 .4057

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-
1  

0.442 0.0498 8.88 .0000 . 0.5250 0.3597
Period Op-2 0.270 0.1065 2.53 .0128 0.4463 0.0928
OP-i 0611 0.655 0.1114 5.88 .0000 0.8398 0.4700
Op-2 0611 0.503 0.2637 2.21 .0291 1.0206 0.1456
Op-i 0910 0.772 0.1190 6.49 .0000 0.9692 0.5744
0p-2 0910 0.621 0.2553 2.43 .0166 1.0451 0.1979
Op-i 0915 0.524 0.1333 3.93 .0002 0.7453 0.3028
0p-2 0915 0.583 0.2637 2.21 .0291 1.0206 0.1456
Op-I 1015 -0.598 0.1333 -4.48 .0000 -0.3764 -0.8188
Op-2 1015 -1.278 0.2637 -4.85 .0000 -0.8403 -1.7153
Op-i 1210 0.646 0.1114 5.80 .0000 0.8306 0.4609
Op-2 1210 0.524 0.25S3 2.05 .0425 0.9478 0.1006
Op-l 2210 0.655 0.1216 5.39 .0000 0.8570 0.4537
Op-2 2210 0.583 0.2637 2.21 .0291 1.0206 0.1456

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95V LOwer 95%

Period 0.1729 0.1176 1.470 .1445 0.3680 -0.0222

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95t Lower 95%

Station 0611 0.0718 0.2863 0.25 .8023 0.5468 -0.4031
Station 0910 0.1503 0.2817 0.53 .5947 0.6177 -0.3170
Station 0915 -0.0590 . 0.2955 -0.20 .8420 0.4312 -0.5493
Station 1015 0.6802 0.2955 2.30 .0233 1.1705 0.1900
Station'1210 0.1215 0.2786 0.44 .6635 0.5837 -0.3407
Station 2210 0.0723 0.2904 0.25 .8039 0.5540 -0.4095

Station-period means and deltas from original data where control n-l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95W c.i. 95M c.i. Delta Range 95% CXI. 95% C.I.

0611 Op-I 20 0.29 4.50 0.226 0.76 -0.19 0.39 6.00 0.94 -0.17
0611 Op-2 4 0.00 0.00 0.000 0.63 2.00 2.10 -0.85
0910 Op-i 19 0.01 0.25 0.013 0.04 -0.01 0.68 1.75 0.89 0.48
0910 Op-2 5 0.00 0.00 0.000 0.65 2.00 1.65 -0.35
0915 Op-i 15 0.17 0.75 0.053 0.28 0.05 0.50 1.75 0.73 0.27
0915 Op-2 4 0.00 0.00 0.000 0.63 2.00 2.10 -0.85
1015 Op-i 15 2.37 5.00 0.343 3.10 1.63 -1.70 5.75 -0.90 -2.50
101S Op-2 4 7.13 7.75 1.678 13.10 1.15 -6.50 9.00 0.20 -13.20
1210 Op-i 20 0.05 0.25 0.023 0.10 0.00 0.63 1.75 0.83 0.42
1210 Op-2 S 0.10 0.50 0.100 0.38 -0.18 0.55 1.80 1.29 -0.19
2210 Op-I 17 0.07 0.25 0.028 0.13 0.01 0.65 1.50 0.86 0.44
2210 Op-2 4 0.00 0.00 0.000 0.63 2.00 2.10 -0.85

Period means and deltas from original control data where n-l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i
Op-2

20 0.68 1.75 0.094 0.87 0.48
5 0.65 2.00 0.359 1.65 -0.35



Analysis of Variance for SFQ for 0394 - Balanus app.

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basel0(x ÷ 1)

Results for Analysis of Variance

Source Source df Error df F-value

PERIOD
SEASON
STATION
PERIOD-SEASON
STATION* PERIOD
STATION*SEASON
PERIOD*STATION*SEASON

Results for Power Analysis
Power at alpha - .1

1
1
5
1
5
5
S

108.000 19.21
108.000 33.91
108.000 0.05
108.000 27.58
109.000 0.03
108.000 0.01
108.000 0.02

Prob.

0.0000
0.0000
0.9980
0.0000
0.9995
0.9999
0.9999

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 19.21 17.86 0.9966 0.9947 0.1209

STATION-PERIOD 0.15 0.00 0.1099 0.1031

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -2.4370 0.6032 -4.040 .0001
Period in PC -0.4642 0.2724 -1.704 .0912
Period in FC-S 0.0899 0.2766 0.325 .7457
Period in FC-W -1.0192 0.4693 -2.170 .0322
Period in DC-S 0.4847 0.5900 0.822 .4131
Period in DC-W -5.3599 1.0524 -5.092 .0000

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 951 Lower 951

Period Op-i 0.110 0.0467 2.35 .0206 0.1873 0.0322
Period Op-2 0.593 0.0999 5.94 .0000 0.7991 0.4275
Op-i 0611 0.079 0.1045 0.75 .4532 0.2521 -6.0947
Dp-2 0611 0.562 0.2474 2.27 .0252 0.9719 O.112
Op-i 0910 0.126 0.1116 1.13 .2625 0.3109 -0.0594
Op-2 0910 0.602 0.2395 2.51 .0134 0.9994 0.2047
Op-i 0915 0.109 0.1251 0.86 .3917 0.3151 -0.0999
Dp-2 0915 0.602 0.2474 2.43 .0166 1.0125 0.1917
Op-l 1015 0.181 0.1251 1.45 .1500 0.3889 -0.0262
Op-2 1015 0.602 0.2474 2.43 .0166 1.0125 0.1917
Op-1 1210 0.027 0.1045 0.26 .7943 0.2007 -0.1461
Op-2 1210 0.590 0.2395 2.46 .0154 0.9973 0.1926
Op-1 2210 0.138 0.1140 1.21 .2291 0.3271 -0.0513
Op-2 2210 0.602 0.2474 2.43 .0166 1.0125 0.1917

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 951 Lower 95%

Period -0.4835 0.1103 -4.383 .0000 -0.3005 -0.6665

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 951

Station 0611 -0.4929 0.2689 -1.80 .0750 -0.0373 -0.9284
Station 0910 -0.4763 0.2642 -1.80 .0742 -0.0390 -0.9147
Station 0915 -0.4940 0.2772 -1.79 .0772 -0.0346 -0.9544
Station 1015 -0.4207 0.2772 -1.52 .1320 0.0392 -0.8806
Station 1210 -0.5626 0.2613 -2.15 .0335 -0.1291 -0.9962
Station 2210 -0.4642 0.2724 -1.70 .0912 -0.0123 -0.9161

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 951 Cli. 95% C.I.

0611 Op-i 20 0.64 8.75 "0.443 1.56 -0.29 1.23 32.50 4.06 -1.61
0611 Op-2 4 0.19 0.75 0.199 0.79 -0.41 3.56 15.75 15.71 -9.59
0910 Op-l 19 0.66 11.25 0.589 1.90 -0.59 1.30 12.75 2.92 -0.32
0910 Op-2 5 0.00 0.00 0.000 3.00 15.00 11.33 -5.33
0915 Op-i 15 0.55 5.50 0.374 1.35 -0.29 1.97 29.25 5.57 -1.83
0915 Op-2 4 0.00 0.00 0.000 3.75 15.00 15.68 -9.18
1015 Op-i 15 0.17 1.50 0.109 0.40 -0.07 2.25 25.25 5.77 -1.27
1015 Op-2 4 0.00 0.00 0.000 3.75 15.00 15.68 -8.19
1210 Op-i 20 1.09 12.50 0.693 2.54 -0.36 0.78 36.25 3.88 -2.33
1210 Op-2 5 0.05 0.25 0.050 0.19 -0.09 2.95 15.25 11.32 -5.42
2210 Op-i 17 0.00 0.00 0.000 0.79 7.50 1.88 -0.29
2210 Op-2 4 , 0.00 0.00 0o000 3.75 15.00 15.68 -8.18

Period means and deltas from original control data where n-i

Station Standard Upper Lower
Period N Mean Range Error 95V C.2. 95% C.I.

Op-i 20 1.86 23.75 1.232 4.44 -0.72
Op-2 5 3.00 15.00 3.000 11.33 -5.33



Analysis of Variance for SFQ for 0773 - Balanus/Tetraclita app.

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basel0(x . 1)

Results for Analysis of Variance

Source Source df Error df F-value

PERIOD 1 108.000 3.80
SEASON 1 108.000 0.09
STATION 5 108.000" 0.41
PERIOD*SEAON 1 108.000 0.08
STATION- PERIOD 5 108.000 0.90
STATION*SEASON 5 108.000 0.61
PERIOD- STATION- SEASON 5 108.000 0.45

Results for Power Analysis
Power at alpha . .1

Prob.

0.0539
0.7710
0.8399
0.7742
0.4846
0.6946
0.8137

Source

PERIOD
STATION* PERIOD

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%
Parameter Parameter Power Power Change

3.80 2.73 0.6150 0.4991 0.2034
4.50 0.00 0.4375 0.1241

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -1.5641 0.8064 -1.940 .0550
Period in PC -0.1604 0.3641 -0.440 .6605
Period in PC-S -0.4095 0.3697 -1.108 .2704
Period in FC-W 0.0868 0.6274 0.142 .8877
Period in DC-S -1.5694 0.7886 -1.990 .0491
Period in DC-W -1.5588 1.4068 -1.108 .2703

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95%

Period Op-i 0.109 0.0625 1.74 .0840 0.2126
Period Op-2 0.396 0.1336 2.97 .0037 0.6180
Op-1 0611 0.252 0.1397 1.80 .0741 0.4838
Op-2 0611 0.560 0.3307 1.69 .0934 1.1083
Op-I 0910 -0.297 0.1492 -1.99 .0492 -0.0492
Op-2 0910 0.539 0.3202 1.68 .0954 1.0698
Op-I 0915 0.221 0.1672 1.32 .1890 0.4984
DOp-2 0915 0.111 0.3307 0.34 .7370 0.6599
Op-i 1015 0.365 0.1672 2.18 .0313 0.6423
Op-

2 
1015 0.400 0.3307 1.21 .2296 0.9481

Op-l 1210 -0.024 0.1397 -0.17 .8623 0.2075
Op-2 1210 0.472 0.3202 1.47 .1434 1.0031
Op-1 2210 0.137 0.1524 0.90 .3719 0.3896
Op-2 2210 0.297 0.3307 0.90 .3710 0.8456

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period -0.2874 0.1475 -1.949 .0539 -0.0428

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Station 0611 -0.3077 0.3590 -0.66 .3933 0.2879
Station 0910 -0.8354 0.3532 -2.36 .0199 -0.2493
Station 0915 0.1097 0.3705 0.30 .7677 0.7245
Station 1015 -0.0346 0.3705 -0.09 .9257 0.5801
Station 1210 -0.4962 0.3493 -1.42 .1584 0.0834
Station 2210 -0.1604 0.3641 -0.44 .6605 0.4437

Station-period means and deltas from original data where control n0l

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 95W c.i. 951 c.i. Delta

0611 Op-l 20 0.24 1.75 0.106 0.46 0.01 2.63
0611 Op-2 4 0.19 0.75 0.188 0.78 -0.41 3.75
0910 Op-i 19 5.28 16.25 1.250 7.90 2.65 -2.26
0910 Op-2 5 1.05 5.25 1.050 3.97 -1.87 3.40
0915 Op-I 15 0.48 1.75 0.165 0.84 0.13 3.23
0915 Op-2 4 2.13 8.50 2.125 8.89 -4.64 1.81
1015 Op-i 15 0.08 0.50 0.047 0.18 -0.02 3.63
1015 Op-2 4 3.75 15.00 3.750 15.68 -8.18 0.19
1210 Op-1 20 4.34 40.50 2.108 8.75 -0.07 -1.48
1210 Op-2 5 1.00 4.00 0.762 3.12 -1.12 3.45
2210 Op-i 17 1.18 10.75 0.673 2.60 -0.25 1.65
2210 Op-2 4 0.75 2.75 0.669 2.88 -1.38 3.19

Period means and deltas from original control data where n.1

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Lower 955

0.0053
0.1747
0.0202
0.0111

-0.5443
0.0074

-0.0564
-0.4373

0.0875
-0.1491
-0.2561
-0.0593
-0.1162
-0.2516

Lower 955

-0.5321

Lower 95%

-0.9033
-1.4214
-0.5050
-0.6494
-1.0757
-0.7644

Delta Upper Lower
Range 95% Cli. 95W C.I.

21.00 5.07 0.18
6.25 8.22 -0.72

34.50 1.38 -5.91
7.00 7.52 -0.72

21.00 6.45 0.02
12.2S 10.70 -7.08
19.75 6.82 0.44
13.50 9.59 -9.21
54.25 3.75 -6.70

6.50 7.02 -0.12
30,00 4.94 -1.65

7.00 8.71 -2.34

Op-1Op-2 20 2.86 17.25 1.159 5.295 4.45 7.00 1.285 8.02 0.440.88



Analysis of Variance for SFQ.for 0543 - Bittium spp.

Stations . 2210, 0611, 0910. 0915. 1015. 1210

Data transformed using log baselO(x . .1)

Results for Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIOD'SEASON
STATION' PERIOD
STATION-SEASON
PERIOD STATION- SEASON

Results for Power Analysis
Power at alpha = .1

Source df Error df F-value

1 108.000 0.17
1 108.000 2.41
5 108.000 0.91
1 108.000 0.96
.5 108.000 0.75
5 108.000 0.38
5 108.000 0.20

Prob.

0.6825
0.1233
0.4767
0.3291
0.5900
0.8624
0.9619

Non- Adjusted non- Power to
Centrality Centrality 'Adjusted Detect 50S
Parameter Parameter Power Power ChangeSource

PERIOD 0.17
STATION-PERIOD 3.74

0.00 0.1281
0.00 0.3799

0.1999
0.1532

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.0414 0.6290 0.066 .9476
Period in PC 0.2417 0.2840 0.851 .3967
Period in FC-S 0.2657 0.2884 0.921 .3589
Period in FC-W 0.2176 0.4894 0.445 .6S74
Period in DC-S -0.6592 0.6152 -1.072 .2863
Period In DC-W 0.7420 1.0974 0.676 .5004

Least square means a confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95%

Period Op-1 0.014 0.0487 0.29 .7708 0.0951
Period Op-2 -0.033 0.1042 -0.32 .7524 0.1399
Op-1 0611 0.236 0.1090 2.17 .0324 0.4170
Op-2 0611 0.000 0.2579 0.00 1.000 0.4279
Op-1 0910 0.082 0.1164 0.71 .4818 0.2752
Op-2 0910 -0.068 0.2497 -0.27 .7859 0.3463
Op-i 0915 -0.162 0.1304 -1.25 .2155 0.0539
op-2 0915 -0.130 0.2579 -0.50 .6161 0.2982
Op-i 1015 0.079 0.1304 0.60 .5478 0.2950
Op-2 1015 0.000 0.2579 0.00 1.000 0.4279
Op-I 1210 -0.391 0.1090 -3.59 .0005 -0.2100
Op-2 1210 0.000 0.2497 0.00 1.000 0.4144
Op-i 2210 0.242 0.1189 2.03 .0446 0.4389
Op-2 2210 -0.000 0.2579 -0.00 1.000 0.4279

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period 0.0472 0.1150 0.410 .6825 0.2380

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Station 0611 0.2362 0.2800 0.84 .4008 0.7008
Station 0910 0.1502 0.2755 0.54 .5869 0.6073
Station 0915 -0.0328 0.2890 -0.11 .9099 0.4467
Station 1015 0.0786 0.2890 0.27 .7861 0.5582
Station 1210 -0.3908 0.272S -1.43 .1544 0.0613
Station 2210 0.2417 0.2840 0.85 .3967 0,7129

Station-period means and deltas from original data where control n=1

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 95% c.i. 95W c.i. Delta

0611 Op-1 20 0.04 0.75 0.030 0.12 -0.04 0.10
0611 Op-2 4 0.00 0.00 0.000 0.00
0910 Op-1 19 0.21 1.25 0.107 0.44 -0.01 -0.09
0910 Op-2 5 0.05 0.25 0.050 0.19 -0.09 -0.05
0915 Op-i 15 0.45 2.75 0.189 0.86 0.04 -0.37
0915 Op-2 4 0.13 O.SO 0.125 0.52 -0.27 -0.13
1015 Op-1 15 0.05 0.25 0.027 0.11 -0.01 0.03
1015 Op-2 4 0.00 0.00 0.000 0.00
1210 Op-1 20 1.23 8.50 0.446 2.16 0.29 -1.09
1210 Op-2 5 0.00 0.00 0.000 0.00
2210 Op-I 17 0.00 0.00 0.000 0.13
2210 0p-2 4 0.00 0.00 0.000 0.00

Period means and deltas from original control data where n-1

Lower 95%

-0.0666
-0.2058
0.0554

-0.4279
-0.1109
-0.4824
-0.3789
-0.5576
-0.1377
-0.4279
-0.5716
-0.4144
0.0444

-0.4279

Lower 951

-0.1437

Lower 9S%

-0.2284
-0.3070
-0.5123
-0.4009
-0.8429
-0.2296

Delta Upper Lower
Range 95% Cli. 956 C.I.

1.26 0.23 -0.03
0.00
1.75 0.12 -0.31
0.25 0.09 -0.19
3.00 0.04 -0,77
0.50 0.27 -0.52
0.75 0.14 -0.07
0.00
9.00 -0.13 -2.04
0.00
0.50 0.22 0.04
0.00

Period
Station Standard Upper Lower

N Mean Range Error 95t C.I. 95V C.I.

Op-1 20 0.14 0.50 0.042 0.23 0.05
Op-2 5 0.00 0.00 0.000



Analysis of Variance for SPQ for 0507 - Bryozoa, unid. (encrusting)

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x + .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 4.81 0.0305
SEASON 1 108.000 1.70 0.1957
STATION 5 108.000 4.21 0.0015
PERIOD-SEASON 1 108.000 2.91 0.0910
S77TION-PEROD S 108.000 1.19 0.3175
STATION*SEASON 5 108.000 0.84 0.5264
PERIODOSTATION.SEASON 5 108.000 0.72 0.6080

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 4.81 3.72 0.7034 0.6072 0.9425
STATIONPEERIO0 5.96 0.85 0.5420 0.1590 0.1172

Estimates for contrasts on combinations of interaction terns

Source Difference Std. Err. T-value Prob.

Period in DC 1.4446 0.6573 2.198 .0301
Period in PC 0.1369 0.2968 0.461 .6457
Period in FC-S 0.2115 0.3014 0.702 .4843
Period in FC-W 0.0622 0.5114 0.122 .9034
Period in DC-S 0.1401 0.6428 0.218 .8278
Period in DC-W 2.7490 1.1467 2.397 .0182

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-I 0.236 0.0509 4.63 .0000 0.3200 0,1511
Period Op-2 -0.028 0.1089 -0.26 .7973 0.1526 -0.2087
Op-1 0611 -0.269 0.1139 -2.36 .0200 -0.0799 -0.4578
Op-2 0611 -0.164 0.2695 -0.61 .5431 0.2828 -0.6116
Op-I 0910 0.540 0.1216 4.44 .0000 0.7421 0.3385
Op-2 0910 0.147 0.2610 0.56 .5741 0.5801 -0.2859
Op-l 0915 0.156 0.1363 1.14 .2563 0.3817 -0.0706
Op-2 0915 -0.671 0.2695 -2.49 .0143 -0.2237 -1.1180
Op-l 101s 0.366 0.1363 2.69 .0083 0.5924 0.1401
Op-2 1015 0.094 0.2695 0.35 .7291 0.5406 -0.3536
Op-i 1210 0.507 0.1139 4.45 .0000 0.6956 0.3177
Op-2 1210 0.450 0.2610 1.72 .0876 0.8829 0.0170
Op-i 2210 0.113 0.1243 0.91 .3639 0.3194 -0.0928
Op-2 2210 -0.024 0.2695 -0.09 .9305 0.4236 -0.4707

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.2636 0.1202 2.193 .0305 0.4630 0.0641

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.1045 0.2926 -0.36 .7218 0.3810 -0.5899
Station 0910 0.3932 0,2879 1.37 .1749 0.8709 -0.0845
Station 0915 0.8264 0.3020 2.74 .0073 1.3275 0.3253
Station 1015 0.2727 0.3020 0.90 .3686 0.7738 -0.2284
Station 1210 0.0567 0.2847 0.20 .8425 0.5292 -0.4157
Station 2210 0.1369 0.2968 0.46 .6457 0.6293 -0.3556

Station-period means and deltas from original data where control n.l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c~i. Delta Range 951 Cli. 95% C.I.

0611 Op-i 20 7.61 27.25 1.549 10.85 4.37 -5.16 25.50 -1.91 -8.42
0611 OP-

2  
4 1.25 1.50 0.368 2.42 0.08 -0.19 3.25 2.02 -2.40

0910 Op-i 19 1.01 4.50 0.294 1.63 0.40 1.13 6.50 1.77 0.49
0910 Op-2 5 0.40 0.75 0.127 0.75 0.05 0.70 2.75 2.08 -0.68
0915 Op-i 15 1.42 3.75 0.272 2.00 0.83 0.43 5.75 1.20 -0.34
0915 Op-2 4 2.81 3.25 0.786 5.32 0.31 -1.75 5.50 2.07 -5.57
1015 Op-i 15 0.82 2.50 0.170 1.18 0.45 1.03 3.75 1.60 0.47
1015 Op-2 4 0.56 1.00 0.213 1.24 -0.12 0.50 3.00 2.68 -1.68
1210 Op-i 20 0.96 5.00 0.255 1.50 0.43 1.49 4.50 2.05 0.92
1210 Op-2 5 0.65 1.75 0.359 1.65 -0.35 0.45 3.25 2.05 -1.15
2210 Op-i 17 1.53 4.42 0.244 2.05 1.02 0.64 5.17 1.34 -0.05
2210 Op-2 4 1.00 1.25 0.270 1.86 0.14 0.06 2.25 1.67 -1.54

Period means and deltas from original control data where n=l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C,I.

Op-i 20 2.45 7.75 0.412 3.31 1.59
Op-2 5 1.10 2.25 0.392 2.19 0.01



Analysis of Variance for SFQ for 0371 - Cactosoma arenaria

Stations - 2210, 0611. 0910, 0915, 1015, 1210

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F- -value

PERIOD
SEASON
STATION
PRRIOD-SEASON
STATION-PERIOD
STATION-SEASON
PERIOD-STATION*SEASON

Results for Power Analysis
Power at alpha - .1

1 108.000 1.42
1 108.000 0.01
5 108.000 0.50
1 108.000 0.01
5 108.000 0.50
5 108.000 0.08
5 108.000 0.08

Prob.

0.2363
0.9359
0.7771
0.9359
0.7771
0.9946
0.9946

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 1.42 0.39 0.3246 0.1649 0.2598
STATION*PERIOD 2.49 0.00 0.2831 0.2280

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.1335 0.2808 -0.475 .6354
Period in PC -0.2333 0.1268 -1.841 .0684
Period in FC-S -0.1667 0.1287 -1.295 .1981
Period in PC-W -0.3000 0.2184 -1.373 .1725
Period in DC-S -0.1753 0.2746 -0.639 .5245
Period in DC-W -0.0917 0.4898 -0.187 .8519

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 -0.061 0.0217 -2.81 .0059 -0.0251 -0.0972
Period Op-2 0.000 0.0465 0.00 1.000 0.0772 -0.0772
OP-

1 
0611 -0.021 0.0487 -0.43 .6693 0.0599 -0.1015

Op-2 0611 -0.000 0.1151 -o0.00 1.000 0.1910 -0.1910
Op-i 0910 -0.079 0.0519 -1.51 .1333 0.0076 -0.1648
Op-2 0910 0.000 0.1115 0.00 1.000 0.1849 -0.1849
op-1 0915 0.000 0.0582 0.00 1.000 0.0966 -0.0966
Op-2 0915 -0.000 0.1151 -0.00 1.000 0.1910 -0.1910
Op-i 1015 -0.034 0.0582 -0.59 .5594 0.0625 -0.1307
Op-2 1015 -0.000 0.1151 -0.00 1.000 0.1910 -0.1910
op-1 1210 0.000 0.0487 0.00 1.000 0.0807 -0.0807
op-2 1210 -0.000 0.1115 -0.00 1.000 0.1849 -0.1849
Op-1 2210 -0.233 0.0531 -4.40 .0000 -0.1453 -0.3214
Op-2 2210 0.000 0.1151 0.00 1.000 0.1910 -0.1910

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.0611 0.0513 -1.191 .2363 0.0240 -0.1463

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.0208 0.1250 -0.17 .8679 0.1865 -0.2282
Station 0910 -0.0786 0.1230 -0.64 .5242 0.1255 -0.2826
Station 0915 0.0000 0.1290 0.00 1.000 0.2140 -0.2140
Station 1015 -0.0341 0.1290 -0.26 .7921 0.1799 -0.2481
Station 1210 0.0000 0.1216 0.00 1.000 0.2018 -0.2018
Station 2210 -0.2333 0.1268 -1.84 .0684 -0.0230 -0.4437

Station-period means and deltas from original data where control n.1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

0611 Op-i 20 0.01 0.25 0.013 0.04 -0.01 -0.01 0.25 0.01 -0.04
0611 Op-2 4 0.00 0.00 0.000 0.00 0.00
0910 Op-1 19 0.09 0.75 0.048 0.19 -0.01 -0.09 0.75 0.01 -0.19
0910 Op-2 S 0.00 0.00 0.000 . . 0.00 0.00
0915 op-i 15 0.00 0.00 0.000 0.00 0.00
0915 Op-2 4 0.00 0.00 0.00 0.00 0.00
1015 op-1 1s 0.05 0.75 0.050 0.16 -0.06 -0.05 0.75 0.06 -0.16
1015 Op-2 4 0.00 0.00 0.000 0.00 0.00
1210 Op-i 20 0.00 0.00 0.000 0.00 0.00
1210 Op-2 5 0.00 0.00 0.000 0.00 0.00
2210 Op-i 17 0.21 1.25 0.106 0.43 -0.02 -0.21 1.25 0.02 -0.43
2210 Op-2 4 0.00 0.00 0.000 0.00 0.00

Period means and deltas from original control data where n-1

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 0.00 0.00 0.000
Op-2 5 0.00 0.00 0.000



Analysis of Variance for SAO for 0290 - Calliostoma ligatue

Stations = 2210. 0611, 0910, 0915. 1015, 1210

Data transformed using log baselO(x - .1)

Results for Analysis of Variance

Source Source df Error df F-I value

PERIOD
SEASON
STATION
PERIOD*SLASON
STATION*PERIOD
STATION*SEASON
PERIOD*STATION*SEASON

Results for Power Analysis
Power at alpha . .1

1 102.000 3.81
1 102.000 4.58
5 102.000 1.59
1 102.000 0.14
5 102.000 0.30
5 102.000 0.38
5 102.000 0.09

Prob.

0.0536
0.0348
0.1726
0.7066
0.9112
0.9591
0.9939

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%
Parameter Parameter Power Power ChangeSource

PERIOD 3.81 2.74 0.6161 0.5001 0.1577
STATION*PERIOD 1.51 0.00 0.2070 0.1236

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -1.3682 1.0427 -1.312 .1924
Period in PC -0.8658 0.4709 -1.839 .0689
Period in FC-S -0.6111 0.4813 -1.270 .2071
Period in PC-W -1.1205 0.8095 -1.384 .1693
Period in DC-S -1.1911 1.0268 -1.160 .2487
Period in DC-W -1.5453 1.8150 -0.851 .3965

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.759 0.0816 9.30 .0000 0.9942 0.6234
Period Op-2 1.131 0.1723 6.56 .0000 1.4172 0.8451
Op-1 0611 0.826 0.1823 4.53 .0000 1.1287 0.5233
Op-

2 
0611 1.135 0.4266 2.66 .0091 1.8429 0.4266

Op-1 0910 1.008 0.1944 5.18 .0000 1.3303 0.6849
Op-2 0910 1.297 0.4131 3.14 .0022 1.9831 0.6118
OP-i 0915 0.970 0.2186 4.44 .0000 1.3325 0.6068
Op-2 0915 1.135 0.4266 2.66 .0091 1.8429 0.4266
Op-1 1015 0.952 0.2186 4.36 .0000 1.3153 0.5696
Op-2 1015 1.135 0.4266 2.66 .0091 1.8429 0.4266
Op-i 1210 0.875 0.1823 4.80 .0000 1.1781 0.5727
Op-2 1210 1.297 0.4131 3.14 .0022 1.9831 0.6118
Op-i 2210 -0.078 0.1993 -0.39 .6957 0.2526 -0.4089
Op-2 2210 0.788 0.4266 1.85 .0078 1.4958 0.0795

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 951 Lower 95%

Period -0.3723 0.1907 -1.953 .0536 -0.0558 -0.6888

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.3088 0.4640 -0.67 .5072 0.4614 -1.0789
Station 0910 -0.2899 0.4565 -0.63 .5269 0.4679 -1.0477
Station 0915 -0.1651 0.4794 -0.34 .7312 0.6306 -0.9608
Station 1015 -0.1823 0.4794 -0.38 .7045 0.6134 -0.9780
Station 1210 -0.4221 0.4515 -0.93 .3521 0.3274 -1.1716
Station 2210 -0.8658 0.4709 -1.84 .0689 -0.0842 -1.6474

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 951 c.i. 95% c.i. Delta Range 951 Cli. 951 C.I.

0611 Op-I 19 0.51 3.75 0.250 1.04 -0.01 1.82 9.00 2.83 0.81
0611 Op-2 4 0.00 0.00 0.000 1.69 3.00 3.73 -0.35
0910 Op-i 18 0.17 1.50 0.097 0.37 -0.04 1.96 9.00 2.99 0.93
0910 Op-2 5 0.00 0.00 0.000 4.50 15.75 12.43 -3.43
0915 Op-i 14 0.21 3.00 0.214 0.68 -0.20 1.82 8.25 3.04 0.60
0915 Op-2 4 0.00 0.00 0.000 1.69 3.00 3.73 -0.35
1015 Op-i 14 0.48 6.75 0.482 1.52 -0.56 1.55 10.50 2.93 0.18
1015 Op-2 4 0.00 0.00 0.000 1.69 3.00 3.73 -0.35
1210 Op-i 19 0.47 6.00 0.326 1.16 -0.21 1.86 8.25 2.78 0.93
1210 Op-2 5 0.00 0.00 0.000 4.50 15.75 12.43 -3.43
2210 Op-i 16 3.38 9.75 0.787 5.05 1.70 -1.36 11.25 0.50 -3.22
2210 Op-2 4 3.00 12.00 3.000 12.55 -6.55 -1.31 11.25 6.98 -9.60

Period means and deltas from original control data where n=l

Station Standard Upper Lower
Period N Mean Range Error 951 C.I. 95% C.I.

Op-1 19 2.33 8.25 0.496 3.37 1.29
Op-2 5 4.50 15.75 2.856 12.43 -3.43



Analysis of Variance for SEO for 1113 - Chaetopteridae

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo(x . .5)

Results for Analysis of Variance

Source Source df Error df F-value

PER IOD
SEASON
STATION
PERIOD*SEASON
STATION- PERIOD
STATION*SEASON
PERIOD* STATION*SEASON

Results for Power Analysis
Power at alpha - .1

Non-
CenLri

Source Paraml

PERIOD 0.
STATION*-PERIOD 4.

I
I
S
1
5
5
5

108.000
108.000
108.000
108.000
106.000
108.000
108.000

0.17
0.53
1.77
1.44
0. 95
1.14
0.58

Prob.

0.6846
0.4685
0.1247
0. 2328
0.4543
0.3460
0.7165

Adjusted non- Power to
slity Centrality Adjusted Detect 50%
ster Parameter Power Power Change

17 0.00 0.1277 0.7783
73 0.00 0.4549 0.1796

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.0789 0.5734 -0.138 .8908
Period in PC 0.33S2 0.2589 1.295 .1982
Period in FC-S 0.1330 0.2629 0.506 .6138
Period in PC-W 0.5373 0.4461 1.204 .2311
Period in DC-S -0.6317 0.5608 -1.126 .2625
Period in DC-W 0.4739 1.0003 0.474 .6367

Least square means a confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95%

Period Op-I -0.171 0.0444 -3.85 .0002 -0.0974
Period Op-2 -0.214 0.0950 -2.25 .0264 -0.0562
Op-I 0611 -0.148 0.0994 -1.49 .1386 0.0166
Op-2 0611 -0.114 0.2351 -0.48 .6302 0.2766
Op-1 0910 0.040 0.1061 0.38 .7074 0.2159
Op-2 0910 -0.051 0.2277 -0.22 .8238 0.3269
Op-I 0915 -0.081 0.1189 -0.68 .4958 0.1160
Op-2 0915 -0.354 0.2351 -1.51 .1347 0.0358
Op-1 1015 -0.368 0.1189 -3.10 .0025 -0.1711
Op-2 1015 -0.302 0.2351 -1.28 .2019 0.0882
Op-1 1210 -0.602 0.0994 -6.06 .0000 -0.4374
Op-2 1210 -0.261 0.2277 -1.14 .2549 0.1171
Op-l 2210 0.134 0.1084 1.23 .2204 0.3134
Op-2 2210 -0.202 0.2351 -0.86 .3932 0.1885

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period 0.0427 0.1049 0.407 .6846 0.2167

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Station 0611 -0.0347 0.2553 -0.14 .8921 0.3888
Station 0910 0.0907 0.2512 0.36 .7186 0.5074
Station 0915 0.2731 0.2635 1.04 .3023 0.7102
Station 1015 -0.0664 0.2635 -0.25 .8015 0.3707
Station 1210 -0.3416 0.2484 -1.38 .1719 0.0705
Station 2210 0.3352 0.2589 1.29 .1982 0.7647

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta

0611 OP-i 20 1.93 6.50 0.424 2.81 1.04 -1.14
0611 Op-2 4 0.38 1.00 0.239 1.14 -0.39 -0.06
0910 Op-i 19 1.41 5.50 0.389 2.22 0.59 -0.63
0910 Op-2 5 0.80 3.75 0.739- 2.85 -1.25 -0.55
0915 Op-i 15 1.40 5.50 0.373 2.20 0.60 -0.47
0915 Op-2 4 1.13 2.00 0.415 2.44 -0.19 -0.81
1015 Op-i 15 4.50 24.00 1.547 7.82 1.18 -3.57
1015 Op-2 4 1.69 3.25 0.786 4.19 -0.82 -1.38
1210 Op-i 20 5.01 10.00 0.697 6.47 3.55 -4.23
1210 Op-2 5 1.80 4.00 0.696 3.73 -0.13 -1.55
2210 Op-i 17 0.26 1.25 0.096 0.46 0.06 0.45
2210 Op-2 4 0.50 1.00 0.289 1.42 -0.42 -0.19

Period means and deltas from original control data where n.1

Lower 95%

-0.2448
-0.3714
-0.3131
-0.5036
-0.1361
-0.4285
-0.2785
-0.7444
-0.5656
-0.6920
-0.7670
-0.6383
-0.0462
-0.5917

Lower 95%

-0.1313

Lower 95%

-0.4582
-0.3260
-0.1641
-0.5035
-0.7538
-0.0944

Delta Upper Lower
Range 95% CIi. 95% C.I.

7.50 -0.14 -2.13
1.00 0.62 -0.74
7.75 0.32 -1.58
3.50 1.18 -2.28
7.00 0.46 -1.39
2.25 0.69 -2.31

23.7S -0.21 -6.92
2.50 0.53 -3.28

10.25 -2.70 -5.75
4.00 0.43 -3.53
4.00 0.93 -0.03
1.75 1.31 -1.69

Period
Station Standard Upper Lower

N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 0.79 " 3.00 0.172 1.15 0.43
Op-2 5 0.25 0.75 0.158 0.69 -0.19



Analysis of Variance for SEQ.for 0472 - Clavelina huntsmani

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data not transformed.

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD 1 108.000 1.63 0.2050
SEASON 1 108.000 0.54 0.4640
STATION 5 108.000 0.12 0.9886
PERIOD-SEASON 1 108.000 1.44 0.2327
STATION*PERIOD 5 108.000 0.02 0.9998
STATION-SEASON 5 108.000 0.02 0.9997
PERIOD*STATION-SPASON 5 108.000 0.04 0.9990

Results for Power Analysis
Power at alpha I .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 601

Source Parameter Parameter Power Power Change

PERIOD 1.63 0.60 0.3546 0.1979 0.1056

STATION*PERIOD 0.10 0.00 0.1068 0.1096

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 3.0305 2.7351 1.108 .2703
Period in PC 0.7958 1.2350 0.644 .5207
Period in FC-S 1.2917 1.2539 1.030 .3053
Period in PC-N 0.3000 2.1280 0.141 .8882
Period in DC-S 6.1361 2.6750 2.294 .0237
Period in DC-N -0.0750 4.7716 -0,016 .9875

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95t Lower 95%

Period Op-1 0.521 0.2119 2.46 .0154 0.8729 0.1699
Period Op-2 -0.116 0.4531 -0.26 .7979 0.6354 -0.8680
Op-

1 
0611 0.679 0.4739 1.43 .1551 1.4649 -0.1077

Op-2 0611 0.000 1.1216 0.00 1.000 1.8608 -1.8608
Op-1 0910 0.704 0.5060 1.39 .1673 1.5431 -0.1360
Op-2 0910 0,000 1.0860 0.00 1.000 1.8017 -1.8017
Op-l 0915 0.386 0.5671 0.68 .4972 1.3273 -0.5545
Op-2 0915 -0.417 1.1216 -0.37 .7110 1.4441 -2.2774
Op-l 1015 0.466 0.5671 0.82 .4132 1.4068 -0.4750
Op-2 1015 0,000 1.1216 0.00 1.000 1.8608 -1.8608
Op-I 1210 0.098 0.4739 0.21 .8362 0.8845 -0.6881
Op-2 1210 -0.281 1.0860 -0.26 .7961 1.5204 -2.0829
Op-i 2210 0.796 0.5170 1..54 .1267 1.6536 -0.0619
Op-2 2210 -0.000 1.1216 -0.00 1.000 1.8608 -1.8608

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 951

Period 0.6377 0.5002 1.27S .2050 1.4676 -0.1921

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.6786 1.2176 0.56 .5785 2.6987 -1.3415
Station 0910 0.7036 1.1981 0.59 .5583 2.6913 -1.2841
Station 091S 0.8030 1.2568 0.64 .5242 2,8882 -1.2821
Station 1015 0.4659 1.2568 0.37 .7116 2.5510 -1.6192
Station 1210 0.3795 1.1849 0.32 .7494 2,3453 -I.5863
Station 2210 0.7958 1.2350 0.64 .5207 2.8448 -1.2531

Station-period means and deltas from original data where control n=1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 951 c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-1 20 0.00 0.00 0.000 0.85 8.00 1.77 -0.07
0611 Op-2 4 0.00 0.00 0.000 0.00 0.00
0910 Op-1 19 0.00 0.00 0.000 0.89 8.00 1.86 -0.07
0910 Op-2 5 0.00 0.00 0.000 0.00 0.00
0915 OP-i 15 0.12 1.00 0.073 0.27 -0.04 0.57 7.75 1.64 -0.51
0915 Op-2 4 0.63 2.50 0.625 2.61 -1.36 -0.63 2.50 1.36 -2.61
1015 Op-i 15 o.o0 0.00 0.000 0.68 9.00 1.82 -0.45
1015 Op-2 4 0.00 0.00 0.000 0.00 0.00
1210 Op-i 20 0.46 5.25 0.273 1.03 -0.11 0.39 11.75 1.44 -0.66
1210 Op-2 S 0.45 2.25 0.450 1.70 -0.80 -0.45 2.25 0.80 -1.70
2210 Op-i 17 0.00 0.00 0.000 1.00 8.00 2.08 -0.08
2210 Op-2 4 0.00 0.00 0.000 0.00 0.00

Period means and deltas from original control data where n-I

Station Standard Upper Lower
Period N Mean Range Error 95% C.-I. 95% C.I.

Op-i 20 0.85 8.00 0.437 1.77 -0.07
Op-2 5 0.00 0.00 0.000



Analysis of Variance for SFQ for 1139 - Clavularia app.

Stations . 2210, 0611, 0910, 0915, 1015, 1210

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 0.87 0.3519
SEASON 1 108.000 0.11 0.7407
STATION 5 108.000 0.27 0.9264
PERIODDSEASON 1 108.000 0.11 0.7407
STATION-PERIOD 5 108.000 0.27 0.9264
STATION-SEASON 5 108.000 0.05 0.9986
PERIOD*STATION*SEASON 5 108.000 0.05 0.9986

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect SOW

Source Parameter Parameter Power Power Change

PERIOD 0.87 0.00 0.2421 0.2237
STATION-PERIOD 1.37 0.00 0.1971 0.1680

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -1.0215 2.2093 -0.462 .6448
Period in FC -1.2451 0.9976 -1.248 .2147
Period in FC-S -1.5903 1.0129 -1.570 .1193
Period in FC-W -0.9000 1.7190 -0.524 .6016
Period in DC-S -1.4805 2.1607 -0.685 .4947
Period in DC-W -0.5626 3.8544 -0.146 .8842

Least square means a confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0.378 0.1711 -2.21 .0294 -0.0938 -0.6617
Period Op-2 0.000 0.3660 0.00 1.000 0.6072 -0.6072
Op-i 0611 0.062 0.3828 0.16 .8706 0.6977 -0.5727
Op-2 0611 -0.000 0.9060 -0.00 1.000 1.5031 -1.5031
Op-1 0910 0.062 0.4088 0.15 .8788 0.7407 -0.6157
Op-2 0910 -0.000 0.8772 -0.00 1.000 1.4553 -1.4553
Op-i 0915 -0.45S 0.4581 -0.99 .3233 0.3053 -1.2146
Op-2 0915 -0.000 0.9060 -0.00 1.000 1.5031 -1.5031
Op-i 1015 -0.656 0.4581 -1.43 .1549 0.1038 -1.4163
Op-2 1015 -0.000 0.9060 -0.00 1.000 1.5031 -1.5031
Op-1 1210 -0.036 0.3828 -0.09 .9256 0.5995 -0.6709
Op-2 1210 -0.000 0.8772 -0.00 1.000 1.4553 -1.4553
Op-i 2210 -1.245 0.4176 -2.98 .0035 -0.5523 -1.9380
Op-2 2210 0.000 0.9060 0.00 1.000 1.5031 -1.5031

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.3776 0.4040 -0.935 .3519 0.2925 -1.0481

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.0625 0.9835 0.06 .9494 1.6943 -1.5693
Station 0910 0.0625 0.9678 0.06 .9486 1.6681 -1.5431
Station 0915 -0.4545 1.0152 -0.45 .6552 1.2298 -2.1388
Station 1015 -0.6562 1.0152 -0.65 .5194 1.0281 -2.3406
Station 1210 -0.0357 0.9571 -0.04 .9703 1.5522 -1.6236
Station 2210 -1.2451 0.9976 -1.25 .2147 0.4100 -2.9002

Station-period means and deltas from original data where control n=l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% ci. 95% c.i. Delta Range 95% Cli. 95% C.2.

0611 Op-i 20 0.00 0.00 0.000 0.09 1.75 0.27 -0.10
0611 Op-2 4 0.00 0.00 0.000 0.00 0.00
0910 Op-i 19 0.00 0.00 0.000 0.09 1.75 0.29 -0.10
0910 Op-2 5 0.00 0.00 0.000 0.00 0.00
0915 Op-i 15 0.67 10.00 0.667 2.10 -0.76 -0.67 10.00 0.76 -2.10
0915 Op-2 4 0.00 0.00 0.000 0.00 0.00
1015 Op-i 15 0.70 3.75 0.327 1.40 -0.00 -0.70 3.75 0.00 -1.40
1015 Op-2 4 0.00 0.00 0.000 0.00 0.00
1210 Op-i 20 0.14 2.75 0.138 0.43 -0.15 -0.05 4.50 0.30 -0.40
1210 Op-2 5 0.00 0.00 * 0.000 0.00 0.00
2210 Op-i 17 1.49 8.33 0.692 2.98 0.02 -1.39 10.08 0.12 -2.90
2210 Op-2 4 0.00 0.00 0.000 0.00 0.00

Period means and deltas from original control data where n-l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 0.09 1.75 0.088 0.27 -0.10
Op-2 5 0.00 0.00 0.000



Analysis of Variance for SF0 for 0272 - Corynactis californica

Stations . 2210, 0611, 0910. 0915, 1015, 1210

Data not transformed.

Satterthwaite's Adjustment for Degrees
of Freedom used in Analysis of Variance.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 1.01 0.3171
SEASON 1 108.000 0.02 0.a842
STATION 5 108.000 1.02 0.4093
PERIOD-SEASON 1 108.000 0.02 0.8842
STATION*PERIOD 5 108.000 1.02 0.4093
STATION*SEASON 5 108.000 0.02 0.9998
PERIOD- STATION- SEASON 5 108.000 0.02 0.9998

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 1.01 0.00 0.2632 0.2152

STATION*PERIGW 5.10 0.01 0.4819 0.1005 0.4056

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -3.8512 3.4924 -1.103 .2726
Period in PC -0.0000 1.5769 -0.000 1.000
Period in PC-S 0.0000 1.6011 0.000 1.000
Period in FC-W -0.0000 2.7172 -0.000 1.000
Period in DC-S -4.4107 3.4156 -1.291 .1993
Period in DC-W -3.2917 6.0928 -0.540 .5901

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 -0.642 0.2705 -2.37 .0194 -0.1930 -1.0907
Period Op-2 0.000 0.5785 0.00 1.000 0.9598 -0.9598
OP-1 0611 -3.851 0.6052 -6.36 .0000 -2.8472 -4.8552
Op-2 0611 -0.000 1.4321 -0.00 1.000 2.3760 -2.3760
Op-l 0910 0.000 0.6462 0.00 1.000 1.0720 -1.0720
O)-2 0910 0.000 1.3866 0.00 1.000 2.3005 -2.3005
OP-l 0915 0.000 0.7241 0.00 1.000 1.2014 -1.2014
Op-2 0915 -0.000 1.4321 -0.00 1.000 2.3760 -2.3760
Op-l 1015 -0.000 0.7241 -0.00 1.000 1.2014 -1.2014
OP-2 1015 -0.000 1.4321 -0.00 1.000 2.3760 -2.3760
Op-I 1210 0.000 0.6052 0.00 2.000 1.0040 -1.0040
Op-2 1210 0.000 1.3866 0.00 1.000 2.3005 -2.3005
Op-l 2210 0.000 0.6602 0.00 1.000 1.0953 -1.0953
Op-2 2210 0.000 1.4321 0.00 1.000 2.3760 -2.3760

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.6419 0.6387 -1.005 .3171 0.4177 -1.7015

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -3.8512 1.5547 -2.48 .0148 -1.2718 -6.4306
Station 0910 -0.0000 1.5298 -0.00 1.000 2.5381 -2.5381
Station 0915 0.0000 1.6048 0.00 1.000 2.6625 -2.6625
Station 1015 0.0000 1.6048 0.00 1.000 2.6625 -2,6625
Station 1210 -0.0000 1.5129 -0.00 1.000 2.5101 -2.5101
Station 2210 -0.0000 1.5769 -0.00 1.000 2.6163 -2.6163

Station-period means and deltas from original data where control n-l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 958 c.i. 95% c.i. Delta Range 95% Cli. 95V C.I.

0611 Op-I 20 4.08 17.00 1.328 6.85 1.30 -4.06 17.00 -1.30 -6.85
0811 Op-2 4 0.00 0.00 0.000 0.00 0.00
0910 Op-1 19 0.00 0.00 0.000 0.00 0.00
0510 Op-2 5 0.00 0.00 0.000 0.00 0.00
09'15 Op-i is 0.00 0.00 0.000 0.00 0.00
0915 op-

2  
4 0.00 0.00 0.000 0.00 0.00

1015 Op-i 15 0.00 0.00 0.000 0.00 0.00
1015 Op-2 4 0.00 0.00 0.000 0.00 0.00
1ý20 Op-i 20 0.00 0.00 0.000 0.00 0.00
1ý10 Op-2 S 0.00 0.00 0.000 0.00 0.00
2210 Op-i 17 0.00 0.00 0.000 0.00 0.00
2210 Op-2 4 0.00 0.00 0.000 0.00 0.00

Period means and deltas from original control data where n-1

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

OP-1 20 0.00 0.00 0.000
Op-2 5 0.00 0.00 0.000



Analysis of Variance for SFQ for 0346 - Crepidula spp.

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo0x + .1)

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD 1 108.000 2.93 0-0898
SEASON 1 108.000 1.55 0.2156
STATION 5 106.000 0.07 0.9960
PERIOD*SEASON 1 108.000 9.46 0.0027
STATION*PHRIOD 5 1084000 0.17 0.9730
STATION*SRASON 5 108.000 0.15 0.9786
PERIOD*STATION*SEASON S 108.000 0.05 0.9981

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 2.93 1.88 0.5228 0.3896 0.1103
STATION* PERIOD 0.95 0.00 0.1588 0.1031

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 1.0371 0.8103 1.280 .2033
Period in PC 0.4848 0.3659 1.325 .1880
Period in PC-S 0.0928 0.3715 0.250 .6031
Period in PC-W 0.8767 0.6305 1.390 .1672
Period in DC-S -1.3051 0.7925 -1.647 .1025
Period in DC-W 3.3794 1.4137 2,390 .0186

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 981

Period Op-i 0.574 0.0628 9.14 .0000 0.6779 0.4696
Period Op-2 0.320 0.1342 2.38 .0188 0.5428 0.0974
Op-i 0611 0.618 0.1404 4.40 .0000 0.8505 0.3846
Op-2 0611 0.318 0.3323 0.96 .3406 0.8694 -0.2332
Op-i 0910 0.682 0.1499 4.55 .0000 0.9310 0.4338
Op-2 0910 0.389 0.3217 1.21 .2292 0.9229 -0.1447
Op-1 0915 0.500 0.1680 2.98 .0036 0.7792 0.2217
Op-2 0915 0.318 0.3323 0.96 .3406 0.8694 -0.2332
Op-I 1015 0.544 0.1680 3.24 .0016 0.8225 0.2650
Op-2 1015 0.318 0.3323 0.96 .3406 0.8694 -0.2332
Op-1 1210 0.426 0.1404 3.03 .0031 0.6585 0.1926
Op-

2 
1210 0.389 0.3217 1.21 .2292 0.9229 -0.1447

Op-i 2210 0.673 0.1532 4.39 .0000 0.9273 0.4190
Op-2 2210 0.188 0.3323 0.57 .5719 0.7397 -0.3629

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.2536 0.1482 1.712 .0898 0.4995 0.0078

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.2995 0.3607 0.83 .4083 0.8980 -0.2990
Station 0910 0.2932 0.3550 0.83 .4106 0.8821 -0.2957
Station 0915 0.1824 0.3724 0.49 .6253 0.8001 -0.4354
Station 1015 0.2256 0.3724 0.61 .5458 0.8434 -0.3921
Station 1210 0.0365 0.3510 0.10 .9175 0.6189 -0.5459
Station 2210 0.4848 0.3659 1.32 .1880 1.0918 -0.1223

Station-period means and deltas from original data where control n-1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

0611 Op-1 20 0.01 0.25 0.013 0.04 -0.01 0.61 2.50 0.95 0.27
0611 Op-2 4 0.00 0.00 o.o0o 0.44 1.25 1.38 -0.50
0910 Op-1 19 0.03 0.50 0.026 0.08 -0.03 0.63 3.00 1.00 0.26
0910 Op-2 8 0.00 0.00 0.000 0.65 1.50 1.52 -0.22
0915 Op-i 15 0.02 0.25 0.017 0.05 -0.02 0.38 1.00 0.61 0.16
0915 Op-2 4 0.00 0.00 0.000 0.44 1.25 1.38 -0.50
1015 Op-l 15 0.02 0.25 0.017 0.05 -0.02 0.38 1.00 0.62 0.14
1015 Op-2 4 0.00 0.00 0.000 0.44 1.25 1.38 -0.50
1210 Op-l 20 0.13 1.00 0.064 0.26 -0.01 0.50 3.50 0.87 0.13
1210 Op-2 5 0.00 0.00 0.000 . 0.65 1.50 1.52 -0.22
2210 Op-i 17 0.07 0.67 0.042 0.16 -0.02 0.67 3.17 1.09 0.24
2210 Op-2 4 0.13 0.50 0.125 0.52 -0.27 0.31 1.25 1.31 -0.68

Period means and deltas from original control data where n-l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

0p-10p-2 20 0.63 2.50 0.163 0.97 0.28
5 0.65 1.50 0.312 1.52 -0.22



Analysis of Variance for SAQ for 0538 - Cryptochiton stelleri

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo(x . .5)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 102.000 5.38 0.0224
SEASON 1 102.000 11.42 0.0010
STATION 5 102.000 10.11 0.0000
PERIOD-SEASON 1 102.000 22.14 0.0000
STATION-PERIOD 5 102.000 2.02 0.0826
STATION-SEASON 5 102.000 1.57 0.1751
PERIOD'STATION'SEASON 5 102.000 0.89 0.4909

Results for Power Analysis
Power at alpha I.

'Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 5.38 4.27 0.7450 0.6586 0.1958
STATION-PERIOD 10.08 4.88 0.7665 0.4650 0.2287

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.5547 0.2605 2.129 .0356
Period in FC 0.1082 0.1176 0.920 .3599
Period in FC-S -0.0903 0.1203 -0.751 .4544
Period in FC-W 0.3067 0.2022 1.517 .1324
Period in DC-S -0.5918 0.2565 -2.307 .0231
Period in DC-W 1.7012 0.4535 3.751 .0003

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.044 0.0204 2.18 .0315 0.0783 0.0106
Period Op-2 -0.066 0.0431 -1.53 .1282 0.0054 -0.1375
Op-i 0611 0.086 0.0456 1.89 .0609 0.1620 0.0107
Op-2 0611 -0.074 0.1066 -0.69 .4894 0.1030 -0.2509
Op-i 0910 0.097 0.0486 2.00 .0480 0.1779 0.0166
Op-2 0910 0.094 0.1032 0.91 .3657 0.2651 -0.0776
Op-1 0915 0.099 0.0546 1.82 .0721 0.1899 0.0086
Op-2 0915 0.125 0.1066 1.17 .2436 0.3020 -0.0519
Op-i 1015 -0.179 0.0546 -3.28 .0014 -0.0885 -0.2698
Op-2 1015 -0.600 0.1066 -5.63 .0000 -0.4227 -0.7766
Op-i 1210 0.068 0.0456 1.49 .1388 0.1436 -0.0076
Op-2 1210 0.072 0.1032 0.70 .4885 0.2431 -0.0996
Op-i 2210 0.095 0.0498 1.91 .0592 0.1777 0.0124
Op-2 2210 -0.013 0.1066 -0.12 .9017 0.1637 -0.1901

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.1105 0.0476 2.319 .0224 0.1896 0.0314

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.1603 0.1159 1.38 .1698 0.3527 -0.0321
Station 0910 0.0035 0.1141 0.03 .9759 0.1928 -0.1859
Station 0915 -0.0255 0.1198 -0.22 .8301 0.1730 -0.2246
Station 1015 0.4205 0.1198 3.51 .0007 0.6193 0.2217
Station 1210 -0.0038 0.1128 -0.03 .9734 0.1835 -0.1910
Station 2210 0.1082 0.1176 0.92 .3599 0.3035 -0.0871

Station-period means and deltas from original data where control n-1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

0611 Op-1 19 0.00 0.00 0.000 0.13 1.00 0.25 0.01
0611 Op-2 4 0.19 0.75 0.188 0.78 -0.41 0.13 1.50 1.13 -0.88
0910 Op-i 18 0.00 0.00 0.000 0.14 1.00 0.27 0.01
0910 Op-2 5 0.00 0.00 0.000 0.25 0.75 0.63 -0.13
0915 Op-i 14 0.05 0.50 0.039 0.14 -0.03 0.13 1.50 0.33 -0.08
0915 Op-2 4 0.00 0.00 0.000 0.31 0.75 0.81 -0.19
1015 Op-1 14 0.57 1.75 0.145 0.88 0.26 -0.39 2.25 -0.04 -0.75
1015 Op-2 4 2.13 4.25 0.904 5.00 -0.75 -1.81 4.50 1.34 -4.97
1210 Op-l 19 0.04 0.50 0.029 0.10 -0.02 0.09 1.50 0.24 -0.05
1210 Op-2 5 0.05 0.25 0.050 0.19 -0.09 0.20 1.00 0.66 -0.26
2210 Op-i 16 0.00 0.00 0.000 0.14 1.00 0.29 -0.01
2210 Op-2 4 0.19 0.50 0.120 0.57 -0.19 0.13 1.00 0.89 -0.64

Period means and deltas from original control data where n=1

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-iOp- 2 19 0.13 1.00 0.059 0.25 0.01
5 0.25 0.75 0.137 0.63 -0.13



Analysis of Variance for SPQ for 0562 - Cucumaria spp.

Stations . 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basel0(x . .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 0.56 0.4552
SEASON 1 108.000 2.59 0.1106
STATION 5 108.000 1.06 0.3867
PERIOD-SEASON 1 108.000 0.05 0.8249
STATION-PERIOD 5 108.000 0.06 0.9978
STATION-SEASON 5 108.000 0.22 0.9511
PERIOD STATION-SEASON 5 108.000 0.23 0.9509

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.56 0.00 0.1925 0.1565
STATION-PERIOD 0.29 0.00 0.1192 0.1143

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.3105 0.5958 0.521 .6034
Period in PC 0.1795 0.2690 0.667 .5060
Period in FC-S 0.0008 0.2732 0.003 .9975
Period in FC-W 0.3582 0.4636 0.773 .4414
Period in DC-S 0.6341 0.5827 1.088 .2790
Period in DC-W -0.0132 1.0395 -0.013 .9899

Least square means & confidence intervals from analysis of variance

Source LS mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0.024 0.0462 -0.52 .6022 0.0524 -0.1007
Period Op-2 -0.106 0.0987 -1.07 .2862 0.0580 -0.2695
Op-i 0611 0.049 0.1032 0.47 .6371 0.2201 -0.1225
Op-2 0611 -0.000 0.2443 -0.00 1.000 0.4054 -0.4054
Op-1 0910 0.039 0.1102 0.35 .7269 0.2215 -0.1443
Op-2 0910 -0.000 0.2366 -0.00 1.000 0.3925 -0.3925
Op-i 0915 0.010 0.1235 0.08 .9382 0.2146 -0.1954
Op-2 0915 0.000 0.2443 0.00 1.000 0.4054 -0.4054
Op-i 1015 -0.224 0.1235 -1.81 .0725 -0.0191 -0.4290
Op-2 1015 -0.363 0.2443 -1.48 .1406 0.0427 -0.7681
Op-i 1210 0.075 0.1032 0.72 .4707 0.2460 -0.0960
Op-2 1210 0.000 0.2366 0.00 1.000 0.3925 -0.3925
Op-1 2210 -0.093 0.1126 -0.82 .4132 0.0943 -0.2794
Op-2 2210 -0.272 0.2443 -1.11 .2680 0.1333 -0.6774

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95S

Period 0.0817 0.1090 0.749 .4552 0.2624 -0.0991

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 955

Station 0611 0.0488 0.2652 0.18 .8543 0.4889 -0.3912
Station 0910 0.0386 0.2610 0.15 .8827 0.4716 -0.3944
Station 0915 0.0096 0.2738 0.04 .9721 0.4638 -0.4446
Station 1015 0.1387 0.2738 0.51 .6136 0.5929 -0.3156
Station 1210 0.0747 0.2581 0.29 .7727 0.5030 -0.3535
Station 2210 0.1795 0.2690 0.67 .5060 0.6259 .- 0.2668

Station-period means and deltas from original data where control n-=1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 955 c.i. 95% ci. Delta Range 95% Cli. 95% C.I.

0611 Op-1 20 0.01 0.25 0.013 0.04 -0.01 0.09 1.00 0.21 -0.03
0611 Op-2 4 0.00 0.00 0.000 0.00 0.00
0910 Op-i 19 0.05 0.50 0.036 0.13 -0.02 0.05 1.25 0.21 -0.10
0910 Op-2 5 0.00 0.00 0.000 0.00 0.00
0915 Op-i 15 0.07 0.75 0.052 0.18 -0.04 0.07 1.50 0.27 -0.14
0915 Op-2 4 0.00 0.00 0.000 0.00 0.00
1015 op-1 1s 0.35 2.50 0.174 0.72 -0.02 -0.22 2.50 0.12 -0.55
1015 Op-2 4 0.13 0.25 0.072 0.35 -0.10 -0.13 0.25 0.10 -0.35
1210 Op-i 20 0.01 0.25 0.013 0.04 -0.01 0.09 1.00 0.21 -0.03
1210 Op-2 5 0.00 0.00 0.000 0.00 0.00
2210 Op-i 17 0.18 1.00 o0.o8 0.36 -0.01 -0.06 1.75 0.16 -0.28
2210 Op-2 4 0.06 0.25 0.063 0.26 -0.14 -0.06 0.25 0.14 -0.26

Period means and deltas from original control data where n=l

Station Standard Upper Lower
Period N Mean Range Error 955 C.I. 95% C.I.

Op-1 20 0.10 0.75 0.056 0.22 -0.02
Op-2 5 0.00 0.00 0.000



Analysis of Variance for SPO for 0683 - Dendropoma spp.

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo(x * .1)

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD* 1 108.000 6.56 0.0118
SEASON 1 108.000 0.91 0.3429
STATION 5 108.000 1.52 0.1890
PERIOD-SEASON. 1 108.000 0.14 0.7044
STATION-PERIOD 5 108.000 0.94 0.4574
STATION*SEASON 5 108.000 0.17 0.9732
PERIOD*STATION-SEASON 5 108.000 0.43 0.823S

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 6.56 5.44 0.8161 0.7496 0.2397

STATION*PERIMD 4.71 0.00 0.4531 0.1192

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 2.5885 1.2147 2.131 .0354
Period in FC 0.8256 0.5485 1.505 .1352
Period in PC-S 0.9892 0.5569 1.776 .0785
Period in FC-W 0.6620 0.9451 0.700 .4851
Period in DC-S 2.9319 1.1880 2.468 .0152
Period in DC-W 2.2451 2.1191 1.059 .2918

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 1.687 0.0941 17.93 .0000 1.8435 1.5313
Period Op-2 1.118 0.2012 5.56 .0000 1.4522 0.7846
Op-i 0611 1.250 0.2105 5.94 .0000 1.5993 0.9009
Op-2 0611 1.376 0.4981 2.76 .0067 2.2027 0.5500
Op-I 0910 2.311 0.2247 10.28 .0000 2.6841 1.9384
Op-2 0910 1.355 0.4823 2.81 .0059 2.1555 0.5553
Op-I 0915 1.777 0.2519 7.05 .0000 2.1945 1.3588
Op-2 0915 0.527 0.4981 1.06 .2928 1.3530 -0.2998
Op-i 1015 0.965 0.2519 3.83 .0002 1.3833 0.5476
Op-2 1015 0.875 0.4981 1.76 .0817 1.7016 0.0488
Op-i 1210 1.774 0.2105 8.43 .0000 2.1231 1.4247
Op-2 1210 1.355 0.4823 2.81 .0059 2.1555 0.5553
Op-i 2210 2.047 0.2296 8.92 .0000 2.4280 1.6661
Op-2 2210 1.221 0.4981 2.45 .0158 2.0478 0.3951

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 951 Lower 95V

Period 0.5690 0.2221 2.562 0118 0.9375 0.2005

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95t Lower 951

Station 0611 -0.1262 0.5407 -0.23 .8159 0.7709 -1.0234
Station 0910 0.9558 0.5321 1.80 .0752 1.8386 0.0731
Station 0915 1.2501 0.5581 2.24 .0272 2.1761 0.3241
Station 1015 0.0903 0.5581 0.16 .8718 1.0163 -0.8357
Station 1210 0.4185 0.5262 0.80 .4281 1.2915 -0.4545
Station 2210 0.8256 0.5485 1.51 .1352 1.7356 -0.0843

Station-period means and deltas from original data where control n-l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

0611 Op-l 20 5.26 29.50 1.648 8.71 1.81 43.80 132.50 63.50 24.10
0611 Op-2 4 0.00 0.00 0.000 8.81 30.00 31.38 -13.75
0910 Op-i 19 0.08 1.50 0.079 0.24 -0.09 47.39 135.00 69.06 25.73
0910 Op-2 S 0.00 0.00 0.000 7.30 30.00 23.12 -8.52
0915 op-1 15 1.15 5.00 0.417 2.05 0.25 39.45 138.00 64.82 14.08
0915 Op-2 4 1.56 5.00 1.183 5.33 -2.20 7.25 25.00 26.15 -11.65
1015 Op-l 15 6.92 26.50 2.293 11.84 2.00 33.68 149.00 58.89 8.48
1015 Op-2 4 1.94 6.25 1.480 6.65 -2.77 6.88 23.75 24.87 -11.12
1210 Op-i 20 1.16 5.50 0.400 2.00 0.33 47.90 135.00 68.62 27.18.
1210 Op-2 5 0.00 0.00 0.000 . . 7.30 30.00 23.12 -8.52
2210 Op-i 17 0.50 3.25 0.239 1.01 -0.01 47.91 134.75 71.75 24.07
2210 Op-2 4 0.19 0.75 0.188 0.78 -0.41 8.63 29.25 30.59 -13.34

Period means and deltas from original control data where n-1

Station Standard Upper Lower
Period N Mean Range Error 951 C.I. 95% C.I.

Op-i 20 49.06 135.00 .9.896 69.77 28.35
Op-2 5 7.30 30.00 5.696 23.12 -8.52



Analysis of Variance for SFQ for 0699 - Didemnum/Tridideimnum Opp.

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x * .5)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 9.47 0.0027
SEASON 1 108.000 3.63 0.0594
STATION 5 106.000 2.29 0.0508
PERIOD.SEASON 1 108.000 0,46 0.4968
STATION-PERIOD 5 108.000 0.47 0.7952
STATION*SEASON 5 108.000 0.32 0.8984
PERIOD-STATION*SEASON 5 108.000 0.51 0.7662

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 9.47 8.29 0.9211 0.8881 0.7031
STATION*PERIOD 2.37 0.00 0.2736 0.2262

Estimates for contrasts on Combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.8265 0.2957 2.79S .0061
Period in PC 0.1716 0.1335 1.285 .2014
Period in PC-S 0.0908 0.1356 0.670 .5043
Period in PC-W 0.2524 0.2301 1.097 .2750
Period in DC-S 0.6861 0.2892 2.373 .0194
Period in DC-W 0.9670 0.5158 1.874 .0636

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-l 0.107 0.0229 4.65 .0000 0.1446 0.0686
Period Op-2 -0.060 0.0490 -1.22 .2251 0.0215 -0.1410
Op-l 0611 0.299 0.0512 5.83 .0000 0.3838 0.2138
Op-2 0611 0.029 0.1213 0.24 .8092 0.2305 -0.1718
Op-i 0910 0.131 0.0547 2.40 .0183 0.2219 0.0403
Op-2 0910 -0.000 0.1274 -0.00 1.000 0.1948 -0.1946
Op-i 0915 0,071 0.0613 1.15 .2515 0.1724 -0.0310
Op-2 0915" -0.059 0.1213 -0.48 .6293 0.1425 -0.2599
Op-i 1015 0.143 0.0613 2.33 .0217 0.2445 0.0411
Op-2 1015 -0.121 0.1213 -1.00 .3199 0.0800 -0.3223
Op-i 1210 0.055 0.0512 1.07 .2886 0.1397 -0.0304
Op-2 1210 0.022 0.1174 0.19 .8516 0.2168 -0.1728
Op-i 2210 -0.058 0.0S59 -1.05 .2983 0.0343 -0.1511
Op-2 2210 -0.230 0.1213 -1.90 .0605 -0.0289 -0.4312

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 9S5

Period 0.1664 0.0541 3.077 .0027 0.2561 0.0767

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 9S% Lower 95%

Station 0611 0.2695 0.1316 2.05 .0431 0.4879 0.0511
Station 0910 0.1311 0.1295 1.01 .3137 0,3460 -0.0838
Station 0915 0.1294 0.1359 0.95 .3431 0.3548 -0.0960
Station 1015 0.2640 0.1359 1.94 .0547 0.4894 0.0385
Station 1210 0.0326 0.1281 0.25 .7994 0.24S2 -0.1799
Station 2210 0.1716 0.1335 1.29 .2014 0.3931 -0.0499

Station-period means and deltas from original data where control n.1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95t C.I.

0611 Op-1 20 0.00 0.00 0.000 0.70 1.50 0.95 0.45
0611 Op-2 4 0.00 0.00 0.000 0.06 0.25 0.26 -0.14
0910 Op-i 19 0.36 1.25 0.084 0.53 0.18 0.37 1.75 0.62 0.12
0910 Op-2 5 0.05 0.25 0.050 0.19 -0.09 0.00 0.00
0915 Op-l is 0.57 1.75 0.147 0.88 0.25 0.10 2.50 0.47 -0.27
0915 Op-2 4 0.06 0.25 0.063 0.26 -0.14 0.00 0.50 0.32 -0.32
1015 Op-i 15 0.23 0.75 0.067 0.38 0.09 0.43 1.75 0.76 0.11
1015 Op-2 4 0.13 0.50 0.125 0.52 -0.27 -0.06 0.75 0.44 -0.56
1210 Op-l 20 0.55 2.00 0.135 0.83 0.27 0.15 2.25 0.36 • -0.06
1210 Op-

2  
5 0.00 0.00 0.000 0.os 0.25 0.19 -0.09

2210 Op-i 17 1.05 3.00 0.209 1.50 0.61 -0.27 2.75 0.12 -0.66
2210 Op-2 4 0.44 1.00 0.213 1.12 -0.24 -0,36 1.25 0.45 -1.20

Period means and deltas from original control data where n-l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95k C.I.

Op-I 20 0.70 1.50 0.118 0.95 0.4S
Op-2 5 0.05 0.25 0.050 0.19 -0.09



Analysis of Variance for SAO for 0388 - Diopatra ornata

Stations = 2210, 0611. 0910, 0915, 1015, 1210

Data transformed using log basel0(x . lI)

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD 1 102.000 8.25 0.0050
SEASON 1 102.000 0.12 0.7273
STATION 5 102.000 16.06 0.0000
PERIOD-SEASON 1 102.000 3.42 0.0673
STATION'PERIOD 5 102.000 1.31 0.2669
STATION-SEASON 5 102.000 0.59 0.7092
PERIOD*STATION*SEASON 5 102.000 0.25 0.9382

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 8.25 7.09 0.8866 0.8413 0.7012
STATION-PERIOD 6.54 1.41 0.5785 0.1995 0.1297

Estimates for contrasts on combinaticns of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -2.3158 0.8310 -2.787 .0063
Period in FC -0.3033 0.3753 -0.800 .4209
Period in FC-S 0.0320 0.3836 0.083 .9337
Period in FC-W -0.6385 0.6451 -0.990 .3247
Period in DC-S -0.9648 0.8193 -1.179 .2412
Period in DC-W -3.6668 1.4465 -2.535 .0128

Least square means & confidence intervals from analysis of variance

Source LS Mean Ltd. Err. T-value Prob; Upper 95% Lower 95%

Period Op-1 0.386 0.0650 S.94 .0000 0.4940 0.2781
Period Op-2 0.823 0.1374 5.99 .0000 1,0508 0.5945
Op-l 0611 0.613 0.1453 4.21 .0001 0.8538 0,3713
Op-2 0611 1.244 0.3400 3.66 .0004 1.8000 0.6792
Op-l 0910 0.843 0.1550 5.44 .0000 1.0997 0.5053
Op-2 0910 1.349 0.3292 4.10 .0001 1.8956 0.8027
Op-I 0915 0.207 0.1742 1.19 .2364 0.4967 -0.0817
Op-2 0915 1.342 0.3400 3.95 .0001 1.9064 0.7777
Op-1 1015 -0.937 0.1742 -5.38 .0000 -0.6479 -1.2262
Op-2 1015 -0.806 0.3400 -2.37 .0196 -0.2417 -1.3705
Op-i 1210 0.067 0.1453 3.90 .0002 0.8080 0.3256
Op-2 1210 0.479 0.3292 1.46 .1485 1.0258 -0.0671
Op-i 2210 1.024 0.1586 6.45 .0000 1.2876 0.7604
Op-2 2210 1.327 0.3400 3.90 .0002 1.8916 0.7628

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 951

Period -0.4368 0.1520 -2.872 .0050 -0.1643 -0.6986

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.6310 0.3698 -1.71 .0909 -0.0173 -1.2448
Station 0910 -0.5067 0.3639 -1.39 .1668 0.0973 -1.1106
Station 0915 -1.1346 0.3820 -2.97 .0037 -0.5004 -1.7687
Station 1015 -0.1310 0.3820 -0.34 .7324 0.5032 -0.7651
Station 1210 0.0874 0.3599 0.24 .8085 ' 0.6048 -0.5099
Station 2210 -0.3033 0.3753 -0.81 .4209 0.3197 -0.9262

Station-period means and deltas from original data where control n-l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c~i. 95% c.i. Delta Range 95% Cli. 951 C.I.

0611 Op-l 19 0.96 2.50 0.211 1.40 0.52 2.82 11.00 4.21 1.43
0611 Op-2 4 0.13 0.25 0.072 0.35 -0.10 4.00 3.75 6.74 1.26
0910 Op-i 18 0.50 2.50 0.162 0.84 0.16 3.18 13.25 4.94 1.42
0910 Op-2 5 0.40 1.50 0.292 1.21 -0.41 3.55 4.25 5.53 1.57
0915 OP-1 14 1.27 2.50 0.244 1.79 0.74 1.71 10.75 3.60 -0.17
0915 Op-2 4 0.31 1.00 0.237 1.07 -0.44 3.81 4.00 6.65 0.97
1015 Op-i 14 16.66 27.75 2.403 22.05 11.67 -13.88 34.00 -7.82 -19.93
1015 Op-2 4 26.88 19.50 4.342 40.69 13.06 -22.75 23.25 -6.30 -39.20
1210 Op-i 19 1.57 8.75 0,529 2.66 0.45 2.21 19.00 4.43 -0.01
1210 Op-2 5 3.35 8.75 1.656 7.95 -1.25 0.60 12.00 6.46 -5.26
2210 Op-i 16 0.31 1.75 0.122 0.57 0.05 3.23 11.50 4.90 1.57
2210 Op-2 4 0.38 1.25 0.298 1.32 -0.57 3.75 4.50 6.97 0.53

Period means and deltas from original control data where n-i

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 19 3.78 11.75 0.747 5.34 2.21
Op-2 5 3.95 3.75 0.668 5.80 2.10



Analysis of Variance for SFQ for IDlV -, Diversity

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basel0(x t 1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 26.28 0.0000
SEASON 1 108.000 1.35 0.2470
STATION 5 108.000 0.98 0.4340
PERIOD-SRASON 1 108.000 0.00 0.9828
STATION*PERIOD 5 108.000 0.65 0.6624
STATION SEASON 5 108.000 0.11 0.9897
PERIOD-STATION-SEASON 5 108.000 0.17 0.9717

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 26.28 24.79 0.9997 0.9995 1.0000

STATION-PERIOD 3.25 0.00 0.3422 0.1026

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.7301 0.1415 -5.158 .0000
Period in PC -0.0660 0.0639 -1.033 .3039
Period in PC-S -0.0549 0.0649 -0.84S .3998
Period in FC-W -0.0772 0.1101 -0.701 .4848
Period in DC-S -0.7447 0.1384 -5.379 .0000
Period in DC-W -0.7156 0.2469 -2.898 .0045

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 958 Lower 95%

Period Op-l -0.098 0.0110 -8.94 .0000 -0.0799 -0.1162
Period Op-2 0.035 0.0234 1.48 .1425 0.0735 -0.0043
Op-i 0611 -0.088 0.0245 -3.60 .0005 -0.0475 -0.1289
Op-2 0611 0.015 0.0580 0.26 .7922 0.1116 -0.0810
Op-I 0910 -0.087 0.0262 -3.32 .0012 -0.0434 -0.1303
Op-2 0910 0.082 0.0562 1.46 .1475 0.1752 -0.0112
Op-I 0918 -0.106 0.0293 -3.61 .0005 -0.0573 -0.1547
Op-2 0915 0.093 0.0580 1.60 .1116 0.1894 -0.0032
Op-I 1015 -0.076 0.0293 -2.60 .0106 -0.0276 -0.1250
Op-2 101S 0.019 0.0580 0.34 .7378 0.1158 -0.0768
Op-l 1210 -0.108 0.0245 -4.40 .0000 -0.0672 -0.1486
Op-2 1210 0.055 0.0562 0.98 .3299 0.1482 -0.0382
Op-l 2210 -0.123 0.0268 -4.60 .0000 -0.0787 -0.1675
Op-2 2210 * -0.057 0.0580 -0.98 .3277 0.0392 -0.1S34

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value -Prob. Upper 95% Lower 95V

Period -0.1327 0.0259 -5.126 .0000 -0.0898 -0.1756

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower S5%

Station 0611 -0.1035 0.0630 -1.64 .1033 0.0010 -0.2081
Station 0910 -0.1688 0.0620 -2.72 .0075 -0.0660 -0.2717
Station 0915 -0.1991 0.0650 -3.06 .0028 -0.0912 -0.3070
Station 1015 -0.0958 0.0650 -1.47 .1437 0.0121 -0.2037
Station 1210 -0.1629 0.0613 -2.66 .0091 -0.0612 -0.2646
Station 2210 -0.0660 0.0639 -1.03 .3039 0.0400 -0.1721

Station-period means and deltas from original data where control n-1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 9SI c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

0611 Op-l 20 3.67 1.57 0.099 3.88 3.46 -0.87 3.64 -0.43 -1.31
0611 Op-2 4 3.37 1.78 0.400 4.64 2.09 0.08 2.06 1.59 -1.44
0910 Op-i 19 3.71 1.45 0.089 3.90 3.52 -0.88 2.94 -0,41 -1.36
0910 Op-2 5 2.80 2.42 0.460 4.08 1.52 0.78 2.18 1.78 -0.23
0915 Op-i 15 4.19 0.86 0.060 4.32 4.07 -1.16 2.53 -0.66 -1.66
0915 Op-2 4 2.73 1.71 0.370 3.91 1.56 0.71 1.67 2.00 -0.58

I015 Op-1 15 3.81 1.36 0.106 4.03 3.58 -0.77 2.31 -0.35 -1.19
1015 Op-2 4 3.36 1.40 0.302 4.32 2.40 0.09 1.20 0.93 -0.76
1210 Op-l 20 3.85 1.87 0.089 4.03 3.66 -1.05 3.66 -0.58 -1.52
1210 Op-2 5 3.33 1.69 0.322 4.23 2.44 0.25 1.88 1.28 -0.79
2210 Op-1 17 4.00 0.81 0.056 4.11 3.88 -1.18 2.72 -0.71 -1.65
2210 Op-2 4 4.16 0.48 0.102 4.48 3.83 -0.71 0.82 -0.12 -1.30

Period means and deltas from original control data where n=l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 2.80 2.30 0.172 3.16 2.44
Op-2 5 3.58 1.05 0.195 4.12 3.04



Analysis of Variance for SAQ. for IDIV - Diversity

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x . .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 102.000 0.00 0.9881
SEASON 1 102.000 8.59 0.0042
STATION 5 102.000 1.53 0.1868
PERIOD-SEASON 1 102.000 11.34 0.0011
STATION-PERIOD 5 102.000 0.54 0.7484
STATION-SEASON 5 102.000 0.85 0.5191
PERIODMSTATION-SEASON 5 102.000 0.45 0.8149

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.00 0.00 0.1000 1.0000
STATION'PERIOD 2.68 0.00 0.2975 0.1006

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.0454 0.1883 -0.241 .8099
Period in PC 0.0485 0.0850 0.570 .5698
Period in PC-S 0.1699 0.0869 1.955 .0533
Period in PC-W -0.0729 0.1462 -0.499 .6109
Period in DC-S 0.5291 0.1854 2.893 .0052
Period in DC-W -0.6199 0.3278 -1.891 .0614

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 955 Lower 95t

Period Op-l -0.080 0.0147 -5.41 .0000 -0.0552 -0.1041
Period Op-2 -0.080 0.0311 -2.58 .0114 -0.0285 -0.1319
Op-l 0611 0.020 0.0329 0.61 .5459 0.0746 -0.0347
Op-2 0611 -0.063 0.0770 -0.82 .4150 0.0648 -0.1910
Op-1 0910 -0.068 0.0351 -1.93 .0567 -0.0094 -0.1260
Op-2 0910 -0.033 0.0746 -0.45 .6566 0.0906 -0.1571
Op-i 0915 -0.173 0.0395 -4.38 .0000 -0.1073 -0.2384
Op-2 0915 -0.083 0.0770 -1.08 .2839 0.0449 -0.2109
Op-i 1015 -0.164 0.0395 -4.16 .0001 -0.0986 -0.2297
Op-2 1019 -0.141 0.0770 -1.83 .0699 -0.0133 -0.2690
Op-I 1210 -0.082 0.0329 -2.48 .0147 -0.0271 -0.1364
Op-2 1210 -0.101 0.0746 -1.35 .1803 0.0232 -0.2245
Op-1 2210 -0.012 0.0360 -0.32 .7485 0.0482 -0.0713
Op-2 2210 -0.060 0.0770 -0.78 .4375 0.0678 -0.1879

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 000GE 0.0344 0.015 .9881 0.0577 -0.0566

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.0830 0.0838 0.99 .3242 0.2221 -0.0561
Station 0910 -0.0344 0.0825 -0.42 .6773 0.1025 -0.1713
Station 0915 -0.0899 0.0866 -1.04 .3017 0.0538 -0.2336
Station 1015 -0.0230 0.0866 -0.27 .7908 0.1207 -0.1667
Station 1210 0.0189 0.0815 0.23 .8174 0.1542 -0.1165
Station 2210 0.0485 0.0950 0.57 .5698 0.1896 -0.0927

Station-period means and deltas from original data where control n-l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95W c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

0611 Op-I 19 2.39 1.62 0.127 2.66 2.12 0.06 2.27 0.40 -0.28
0611 Op-2 4 2.76 1.27 0.307 3.74 1.78 -0.82 3.23 1.41 -3.05
0910 Op-l 18 2.94 2.03 0.165 3.29 2.59 -0.55 3.08 -0.12 -0.97
0910 Op-2 5 2.41 1.32 0.234 3.06 1.76 -0.42 1.52 0.26 -1.11
0915 Op-i 14 3.34 2.83 0.204 3.78 2.90 -1.09 3.39 -0.56 -1.62
0915 Op-2 4 2.49 1.58 0.368 3.66 1.32 -0.55 1.78 0.72 -1.81
1015 Op-1 14 3.32 1.52 0.102 3.54 3.09 -1.06 1.63 -0.91 -1.32
1015 Op-2 4 3.05 0.79 0.192 3.66 2.43 -1.11 1.66 0.14 -2.35
1210 Op-i 19 3.04 2.69 0.154 3.37 2.72. -0.59 3.42 -0.16 -1.02
1210 Op-2 5 2.60 1.26 0.243 3.28 1.93 -0.62 1.19 -0.03 -1.20
2210 Op-i 16 2.40 1.91 0.123 2.66 2.14 0.01 2.85 0.36 -0.34
2210 Op-2 4 2.41 1.97 0.430 3.78 1.04 -0.47 1.37 0.45 -1.39

Period means and deltas from original control data where n=l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 19 2.45 1.84 0.107 2.68 2.23
Op-2 5 1.99 1.97 0.319 2.88 1.10



Analysis of Variance for SAQ for 0515 - Doriopsilla albopunctata

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basel0(x - .5)

Results for Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIOD*SEASON
STATION' PERIOD
STATION'SEASON
PERIOD-STATION-SEASON

Results for Power Analysis
Power at alpha - .1

Non-
Centra

Source Parame

PERIOD 2.9
STATION*PERIOD 3.9

Source df Error df P-value

1 102.000 2.97
1 102.000 0.65
5 102.000 2.25
1 102.000 1.39
5 102.000 0.79
5 102.000 0.52
5 102.000 0.52

Prob.

0.0876
0.4220
0.0554
0.2412
0.5637
0.7589
0.7600

Adjusted non- Power to
lity Centrality Adjusted Detect 50%
iter Parameter Power Power Change

'7 1.92 0.5276 0.3949 0.7437
'2 0.00 0.3932 0.1809

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-Value Prob.

Period in DC 0.5531 0.2464 1.597 .1134
Period in PC 0.1024 0.1564 0.655 .5141
Period in FC-S 0.1661 0.1599 1.039 .3013
Period in FC-N 0.0388 0.2689 0.144 .9857
Period in DC-S 0.9375 0.3411 2.748 .0071
Period in DC-W 0.1686 0.6030 0.280 .7803

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95%

Period Op-i 0.009 0.0271 0.35 .729S 0.0544
Period Op-2 -0.100 0.0573 -1.74 .0842 -0.0048
Op-i 0611 0.216 0.0606 3.57 .0005 0.3169
Op-2 0611 0.000 0.1417 0.00 1.000 0.2353
Op-i 0910 0.140 0.0646 2.17 .0327 0.2471
Op-2 0910 -0.185 0.1372 -1.35 .1799 0.0425
Op-i 0915 -0.195 0.0726 -2.68 .0085 -0.0742
Op-2 0915 -0.208 0.1417 -1.47 .1452 0.0272
Op-i 1015 -0.181 0.0726 -2.50 .0141 -0.0609
Op-2 1015 -0.154 0.1417 -1.09 .2786 0.0809
Op-i 1210 0.003 0.0606 0.05 .9571 0.1038
Op-2 1210 -0.022 0.1372 -0.16 .8729 0.2008
Op-i 2210 0.073 0.0662 1.10 .2722 0.1830
Op-2 2210 -0.029 0.1417 -0.21 .8364 0.2059

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob, Upper 95%

Period 0.1092 0.0633 1.725 .0876 0.2144

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95t

Station 0611 0.2164 0.1541 1.40 .1634 0.4722
Station 0910 0.3252 0.1517 2.14 .0344 0.5769
Station 0915 0.0133 0.1593 0.08 .9336 0.2777
Station 1015 -0.0271 0.1593 -0.17 .8653 0.2373
Station 1210 0.0253 0.1500 0.17 .8665 0.2743
Station 2210 0.1024 0.1564 0.65 .5141 0.3621

Station-period means and deltas from original data where control n-l

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 951 c.i. 95% c.i. Delta

0611 Op-i 19 0.13 1.75 0.092 0.33 -0.06 0.37
0611 Op-2 4 0.00 0.00 0.000 0.00
0910 Op-i 18 0.22 1.25 0.073 0.38 0.07 0.26
0910 Op-2 5 0.30 0.50 0.094 0.56 0.04 -0.30
0915 Op-I 14 0.89 4.00 0.304 1.55 0.24 -0.46
0915 Op-2 4 0.44 1.25 0.277 1.32 -0.44 -0.44
1015 Op-I 14 1.36 11.00 0.781 3.04 -0.33 -0.93
1015 Op-2 4 0.25 0.75 0.177 0.81 -0.31 -0.25
1210 Op-i 19 0.46 2.25 0.138 0.75 0.17 0.04
1210 Op-2 S 0.0S 0.25 0.050 0.19 -0.09 -0.05
2210 Op-i 16 0.31 1.75 0.111 0.55 0.08 0.19
2210 Op-2 4 0.06 0.25 0.063 0.26 -0.14 -0.06

Period means and deltas from original control data where n-l

! :

Lower 95%

-0.0356
-0.1949

0.1158
-0.2353

0.0326
-0.4131
-0.3153
-0.4433
-0.3020
-0.3896
-0.0973
-0.2498
-0.0368
-0.2646

Lower 95%

0.0041

Lower 95%

-0.0395
0.0734

-0.2510
-0.2914
-0.2237
-0.1572

Delta Upper Lower
Range 95% Cli. 95% C.I.

2.75 0.65 0.09
0.00
2.75 0.58 -0.06
0.50 -0.04 -0.56
4.75 0.23 -1.16
1.25 0.44 -1.32

10.25 0.53 -2.39
0.75 0.31 -0.81
1.75 0.28 -0.20
0.25 0.09 -0.19
1.25 0.40 -0.03
0.25 0.14 -0.26

Period

Op-1
Op-2

Station Standard Upper Lower
N Mean Range Error 95% C.I. 95% C.I.

19 0.50 1.75 0.110 0.73
S 0.00 0.00 0.000

0.27



Analysis of Variance for SF0 for 0266 - gpiactis prolifera

Stations . 2210, 0611, 0910. 0915, 1015, 1210

Data transformed using log baselo(x * .5) -

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 0.00 0.9576
SEASON 1 108.000 9.49 0.0026
STATION 5 108.000 1.47 0.2040
PERIOD*SRASON 1 108.000 3.30 0.0719
STATIOOOPERIOD 5 108.000 0.31 0.9066
STATION SEASON 5 108.000 0.16 0.9768
PERIOD*STATION- SEASON S 108.000 0.14 0.9832

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.00 0.00 0.1005 0.3852
STATION-PERIOD 1.54 0.00 0.2102 0.1620

Estimates for contrasts on combinations of interaction terms

Source Difference Etd. Err. T-value Prob.

Period in DC -0.0352 0.3109 -0.113 .9101
Period in PC 0.0170 0.1404 0.121 .9037
Period in PC-S 0.0692 0.1426 0.485 .6285
Period in FC-W -0.0351 0.2419 -0.145 .8848
Period in DC-S 0.5329 0.3041 1.752 .0826
Period in DC-W -0.6033 0.5425 -1.112 .2686

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 0.129 0.0241 5.37 .0000 0.1693 0.0894
Period Op-2 0.132 0.0515 2.57 .0115 0.2179 0.0469
Op-I 0611 0.234 0.0539 4.35 .0000 0.3236 0.1448
Op-

2 
0611 0.180 0.1275 1.41 .1612 0.3914 -0.0317

Op-i 0910 0.032 0.0576 0.56 .5794 0.1274 -0.0635
Op-2 0910 0.173 0.1235 1.40 .1651 0.3774 -0.0323
Op-i 0915 0.138 0.0645 2.14 .0344 0.2451 0.0311
Op-2 0915 0.180 0.1275 1.41 .1612 0.3914 -0.0317
Op-1 1015 0.163 0.0645 2.52 .0132 0.2695 0.0555
Op-2 1015 0.121 0.1275 0.95 .3441 0.3327 -0.0904
Op-i 1210 0.224 0.0539 4.16 .0001 0.3134 0.1346
Op-2 1210 0.173 0.1235 1.40 .1651 0.3774 -0.0323
Op-1 2210 -0.015 0.0588 -0.25 .8049 0.0930 -0.1121
Op-2 2210 -0.032 0.1275 -0.25 .8049 0.1800 -0.2431

Paired comparisons of least square means between periods

Source Difference Etd. Err. T-value Prob. Upper 95% Lower 95%

Period -0.0030 0.0569 -0.053 .9576 0.0913 -0.0974

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.0543 0.1384 0.39 .6956 0.2840 -0.1753
Station 0910 -0.1405 0.1362 -1.03 .3044 0.0854 -0.3665
Station 0915 -0.0418 0.1429 -0.29 .7707 0.1953 -0.2788
Station 1015 0.0414 0.1429 0.29 .7729 0.2784 -0,1957
Station 1210 0.0514 0.1347 0.38 .7033 0.2749 -0.1720
Station 2210 0.0170 0.1404 0.12 .9037 0.2500 -0.2159

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-1 20 0.05 0.50 0.029 0.11 -0.01 0.44 1.75 0.65 0.22
0611 Op-2 4 0.00 0.00 0.000 0.19 0.50 0.57 -0.19
0910 op-1 19 0.41 2.00 0.130 0.68 0.13 0.04 3.00 0.35 -0.27
0910 Op-2 5 0.00 0.00 0.000 0.15 0.50 0.43 -0.13
0915 Op-1 15 0.22 1.25 0.100 0.43 0.00 0.18 2.25 0.46 -0.09
0915 Op-2 4 0.00 0.00 0.000 0.19 0.50 0.57 -0.19
1015 Op-1 15 0.08 0.25 0.031 0.15 0.02 0.32 1.75 0.56 0.07
1015 Op-

2  
4 0.13 0.25 0.072 0.35 -0.10 0.06 0.75 0.56 -0.44

1210 Op-i 20 0.05 0.25 0.023 0.10 0.00 0.44 2.00 0.66 0.21
1210 Op-2 5 0.00 0.00 0.000 0.15 0.50 0.43 -0.13
2210 Op-i 17 0.59 2.25 0.137 0.88 0.30 -0.15 3.75 0.26 -0.55
2210 Op-2 4 0.63 2.25 0.S45 2.36 -1.11 -0.44 2.50 1.49 -2.37

Period means and deltas from original control data where n-i

Station Standard Upper Lower
Period N Mean Range Error 95% C.1. 95% C.I.

op-1UP-2 20 0.49 1.75 0.105 0.71 0.27
5 0.15 0.50 0.100 0.43 -0.13



Analysis of Variance for SFQ for 1259 - epiphytic bryozoan

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x + 1)

Satterthwaite's Adjustment for Degrees
of preedom used in Analysis of Variance.

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD 1 108.000 0.79 0.3754
SEASON 1 108.000 0.56 0.4562
STATION 5 108.000 12.64 0.0000
PERIOD-SSASON 1 108.000 0.01 0.9156
STATION-PERIOD 5 108.000 0.94 0.4591
STATION-SEASON S 108.000 0.46 0.8016
P3RIOD-STATION-SEASON 5 108.000 0.00 1.0000

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50S

Source Parameter Parameter Power Power Change

PERIOD 0.79 0.00 0.2292 0.2153

STATION-PERIOD 4.69 0.00 0.4S21 0.3697

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in Dc 0.1626 0.1665 0.977 .3309
Period in PC 0.0000 0.0752 0.000 1.000
Period in PC-S -0.0000 0.0763 -0.000 1.000
Period in PC-W 0.0000 0.1295 0.000 1.000
Period in DC-S 0.1432 0.1628 0.879 .3511
Period in DC-N 0.1620 . 0.2904 0.627 .5322

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0.041 0.0129 -3.21 .0018 -0.0200 -0,0628
Period Op-2 -0.068 0.0276 -2.48 .0146 -0.0227 -0.1142
Op-i 0611 -0.237 0.0288 -8.22 .0000 -0.1893 -0.2850
Op-2 0611 -0.411 0.0683 -6.02 .0000 -0.2975 -0.5240
Op-l 0910" 0.000 0.0308 0.00 1.000 0.0511 -0.0511
Op-

2 
0910 0.000 0.0661 0.00 1.000 - 0.1097 -0.1097

Op-I 0915 0.000 0.0345 0.00 1.000 0.0573 -0.0573
Op-2 0915 0.000 0.0683 0.00 1.000 0.1133 -0.1133
Op-1 1015 -0.011 0.0345 -0.32 .7495 0.0462 -0.0683
Op-2 1015 0.000 0.0683 0.00 1.000 0.1133 -0.1133
Op-i 1210 0.000 0.0288 0.00 1.000 0.0479 -0.0479
Op-2 1210 0.000 0.0661 0.00 1.000 0.1097 -0.1097
Op-I 2210 0.000 0.0315 0.00 1.000 0,0522 -0.0522
Op-2 2210 -0.000 0.0683 -0.00 1.000 0.1133 -0.1133

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0271 0.0304 0.890 .3754 0.0776 -0.0234

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.1736 0.0741 2.34 .0210 0.2966 0.0507
Station 0910 -0.0000 0.0729 -0.00 1.000 0.1210 -0.1210
Station 0915 -0.0000 0.0765 -0.00 1,000 0.1269 -0.1269
Station 1015 -0.0110 0.0765 -0.14 .8854 0.1159 -0.1380
Station 1210 -0.0000 0.0721 -0.00 1.000 0.1196 -0.1196
Station 2210 0.0000 0.0752 0.00 1.000 0.1247 -0.1247

Station-period means and deltas from original data where control n.1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95V c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-i 20 1.31 9.25 0.470 2.30 0.33 -1.31 9.25 -0.33 -2.30
0611 Op-2 4 1.94 2.75 0.607 3.87 0.01 -1.94 2.75 -0.01 -3.87
0910 Op-i 19 0.00 0.00 0.000 0.00 0.00
0910 Op-2 5 0.00 0.00 0.000 0.00 0.00
0915 Op-i 15 0.00 0.00 0.000 0.00 0.00
0915 Op-2 4 0.00 0.00 0.000 0.00 0.00
1015 Op-1 15 0.05 0.75 0.050 0.16 -0.06 -0.05 0.75 0.06 -0.16
1015 Op-2 4 0.00 0.00 0.000 0.00 0.00
1210 Op-1 20 0.00 0.00 0.000 0.00 0.00
1210 Op-2 5 0.00 0.00 0.000 0.00 0.00
2210 Op-i 17 0.00 0.00 0.000 0.00 0.00
2210 Op-2 4 0.00 0.00 0.000 0.00 0.00

Period means and deltas from original control data where n1l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

010-1
OP-2

20 0.00 0.00 0.000
5 0.00 0.00 0.000



Analysis of Variance for SAO for 0564 - Eudiatylia polymorpha

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data not transformed.

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD 1 102.000 0.04 0.8392
SEASON 1 102.000 0.01 0. 9179
STATION 5 102.000 1.19 0.3181
PERIOD*SEASON 1 102.000 0.12 0.7323
STATION-PERIOD 5 102.000 0.02 0.9998
STATION-SEASON 5 102.000 0.00 1.0000
PERIOD-STATIONSEASON 5 102.000 0.16 0.9751

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50t

Source Parameter Parameter Power Power Change

PERIOD 0.04 0.00 0.1069 0.1626
STATION-PERIOD 0.11 0.00 0.1070 0.2062

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.5312 2.3396 -0.227 .8208
Period in PC 0.0091 1.0566 0.009 .9932
Period in FC-S 0.0682 1.0800 0.063 .9498
Period in FC-W -0.0500 1.8163 -0.028 .9781
Period in DC-S -1.4708 2.3039 -0.638 .5246
Period in DC-W 0.4083 4.0727 0.100 .9203

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0.283 0.1830 -1.55 .1249 0.0206 -0.5871
Period Op-2 -0.196 0.3867 -0.51 .6130 0.4457 -0.8381
Op-1 0611 -1.591 0.4092 -3.89 .0002 -0.9121 -2.2705
Op-2 0611 -1.208 0.9573 -1.26 .2097 0.3807 -2.7974
Op-i 0910 -0.006 0.4363 -0.01 .9895 0.7184 -0.7299
Op-2 0910 0.031 0.9269 0.03 .9732 1.5698 -1.5073
Op-i 0915 -0.113 0.4905 -0.23 .8190 0.7016 -0.9266
Op-2 0915 -0.000 0.9573 -0.00 1.000 1.5890 -1.5890
Op-i 1015 0.013 0.4905 0.03 .9797 0.8266 -0.8016
Dp-2 1015 -0.000 0.9573 -0.00 1.000 1.5890 -1,5890
Op-i 1210 -0.011 0.4092 -0.03 .9782 0.6680 -0.6904
Op-2 1210 -0.000 0.9269 -0.00 1.000 1.5386 -1.5386
Op-1 2210 0.009 0.4472 0.02 .9838 0.7513 -0.7331
Op-2 2210 0.000 0.9573 0.00 1.000 1.5890 -1.5890

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 951 Lower 95%

Period -0.0870 0.4279 -0.203 .8392 0.6232 -0.7972

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95V

Station 0611 -0.3830 1.0411 -0.37 .7137 1.3451 -2.1111
Station 0910 -0.0370 1.0244 -0.04 .9712 1.6635 -1.7375
Station 0915 -0.1125 1.0756 -0.10 .9169 1.6730 -1.8980
Station 1015 0.0125 1.0756 0.01 .9908 1.7980 -1.7730
Station 1210 -0.0112 1.0132 -0.01 .9912 1.6706 -1.6930
Station 2210 0.0091 1.0566 0.01 .9932 1.7629 -1.7448

Station-period means and deltas from original data where control n=i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.!.

0611 0p-1 19 1.82 16.75 - 0.911 3.73 -0.10 -1.76 17.00 0.14 -3.67
0611 0p-2 4 0.94 1.S0 0.313 1.93 -0.06 -0.94 1.50 0.06 -1.93
0910 Op-i 18 0.04 0.50 0.030 0.1 -0.02 0.01 1.00 0.11 -0.09
0910 Op-2 5 0.00 0.00 0.000 0.05 0.25 0.19 -0.09
0915 Op-i 14 0.14 0.75 0.063 0.28 0.01 -0.11 0.50 -0.01 -0.20
0915 Op-2 4 0.00 0.00 0.000 0.00 0.00
1015 Op-i 14 0.02 0.25 0.018 0.06 -0.02 0.02 0.75 0.11 -0.07
1015 Op-2 4 0.00 0.00 0.000 o.0o 0.00
1210 Op-i 19 0.05 0.25 0.024 0.10 0.00 0.00 0.50 0.07 -0.07
1210 Op-2 5 0.05 0.25 0.050 0.19 -0.09 0.00 0.50 D.22 -0.22
2210 Op-i 16 0.03 0.25 0.021 0.08 -0.01 0.03 0.75 0.11 -0.05
2210 Op-2 4 0.00 0.00 0.000 0.00 0.00

Period means and deltas from original control data where n=l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 19 0.05 0.50 0.031 0.12 -0.01
Op-2 5 0.05 0.25 0.050 0.19 -0.09



Analysis of Variance for SFQ for 0449 - Eurystomella bilabiata

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basel0(x - .1)

Results for Analysis of Variance

Source Source df Error df F-val1ue

PERIOD
SEASON
STATION
PSRIO•-ISHASON
STATION-PERIOD
STATION*SEASON
PERIOD S-hTION'SEASON

Results for Power Analysis
Power at alpha = . 1

1
1
S
1
5
5
5

108.000 1.13
108.000 0.47
108.000 4.43
108.000 0.02
108.000 0.43
108.000 0.31
108.000 1.11

Prob.

0.2897
0.4928
0,0010
0.8993
0. 8280
0.9070
0.3581

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter, Parameter . Power Power Change

PERIOD 1.13 0.11 0.2819 0.1186 0.3269
STATION-PERIOD 2.14 0.00 0.2560 0.1994

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.4624 0.5459 -0.947 .3988
Period in PC -0.1749 0.2465 -0.710 .4795
Period in FC-S -0.6430 0.2503 -2.569 .0116
Period in PC-W 0.2932 0.4247 0.690 .4914
Period in DC-S -0.0703 0.5338 -0.132 .8956
Period in DC-W -0.8546 0.9523 -0.897 .3715

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-l -0.220 0.0423 -5.21 .0000 -0.1503 -0.2906
Period Op-2 -0.114 0.0904 -1.26 .2092 0.0358 -0.2642
Op-i 0611 -0.348 0.0946 -3.68 .0004 -0.1916 -0.5054
Op-2 0611 -0.000 0.2238 -0.00 1.000 0.3714 -0.3714
Op-i 0910 -0.101 0.1010 -1.00 .3181 0.0663 -0.2688
Op-2 0910 0.068 0.2167 0.31 .7543 0.4276 -0.2916
Op-1 0915 -0.043 0.1132 -0.38 .7029 0.1445 -0.2311
Op-2 0915 0.000 0.2238 0.00 1.000 0.3714 -0.3714
Op-i 1015 -0.011 0.1132 -0.09 .9253 0.1771 -0.1984
Op-2 1015 -0.130 0.2238 -0.58 .5635 0.2417 -0.5010
Op-1 1210 -0.050 0.0946 -0.53 .6006 0.1073 -0.2066
Op-2 1210 -0.029 0.2167 -0.14 .8929 0.3303 -0.3888
Op-l 2210 -0.769 0.1032 -7.46 .0000 -0.5981 -0.9405
Op-2 2210 -0.594 0.2238 -2.66 .0091 -0.2230 -0.96508

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.1062 0.0998 -1.064 .2897 0.0594 -0.2718

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.3465 0.2430 -1.43 .1544 0.0547 -0.7516
Station 0910 -0.1693 0.2391 -0.71 .4804 0.2274 -0.5660
Station 0915 -0.0433 0.2508 -0.17 .8633 0.3729 -0.4594
Station 1015 0.1191 0.2508 0.47 .6360 0.5352 -0.2971
Station 1210 -0.0204 0.2365 -0.09 .9314 0.3719 -0.4127
Station 2210 -0.1749 0.2465 -0.71 .4795 0.2340 -0.5838

Station-period means and deltas from original data where control n-1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

0611 Op-i 20 0.23 1.25 -0.075 0.38 0.07 -0.19 1.75 -0.01 -0.37
0611 Op-2 4 0.00 0.00 0.000 0.00 0.00
0910 Op-i 19 0.22 2.00 0.127 0.49 -0.04 -0.18 2.25 0.09 -0.46
0910 Op-2 5 0.00 0.00 0.000 0.05 0.25 0.19 -0.09
0915 Op-1 15 0.02 0.25 0.017 0.05 -0.02 0.00 0.50 0.05 -0.05
0915 Op-2 4 0.00 0.00 0.000 0.00 0.00
1015 Op-1 15 0.03 0.50 0.033 0.10 -0.04 -0.02 0.75 0.07 -0.10
1015 Op-2 4 0.13 0.50 0.125 0.52 -0.27 -0.13 0.50 0.27 -0.52
1210 Op-I 20 0.05 0.75 0.039 0.13 -0.03 -0.01 1.25 0.09 -0.12
1210 Op-2 5 0.10 0.50 0.100 0.38 -0.18 -0.05 0.75 0.29 -0.39
2210 Op-i 17 1.27 6.67 0.390 2.10 0.45 -1.23 6.42 -0.42 -2.04
2210 Op-2 4 0.31 0.75 0.188 0.91 -0.28 -0.31 0.75 0.28 -0.91

Period means and deltas from original control data where n-1

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 0.04 0.50 0.027 0.09 -0.02
Op-2 5 0.05 0.25 0.050 0.19 -0.09



Analysis of Variance for SFQ for 0300 - Fissurella volcano

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo(x * .5)

Results for Analysis of Variance

Source Source df Error df P-value Prob,

PERIOD 1 108.000 3.30 0.0720
SEASON 1 108.000 0.08 0.7714
STATION 5 108.000 8.16 0.0000
PERIOD'SEASON 1 108.000 4.47 0.0368
STA.TION-PERIOD 5 108.000 1.30 0.2677
STATION-SEASON 5 108.000 0.39 0.8554
PERIOD-*STTION-S5ASON 5 108.000 0.86 0.5097

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 3.30 2.24 0.5641 0.4383 0.9519
STATION-PERIWD 6.52 1.40 0.5785 0.1992 0.4619

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.5085 0.2734 -1.860 .0656
Period in PC -0.0365 0.1234 -0.296 .7678
Period in FC-S -0.0372 0.1253 -0.296 .7675
Period in PC-W -0.0359 0.2127 -0.169 .8663
Period in DC-S 0.1262 0.2674 0.472 .6379
Period in DC-W -1.1432 0.4770 -2.397 .0183

Least square means a confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0.276 0.0212 -13.03 .0000 -0.2408 -0.3111
Period Op-2 -0.185 0.0453 -4.09 .0001 -0.1100 -0.2603
Op-i 0611 -0.149 0.0474 -3.14 .0022 -0.0702 -0.2274
Op-2 0611 -0.197 0.1121 -1.76 .0818 -0.0109 -0.3829
Op-i 0910 -0.551 0.0506 -10.90 .0000 -0.4672 -0.6351
Op-

2 
0910 -0.359 0.1085 -3.31 .0013 -0.1789 -0.5391

Op-i 0915 -0.468 0.0567 -8.26 .0000 -0.3743 -0.5624
Op-2 0915 -0.146 0.1121 -1.30 .1961 0.0402 -0.3318
Op-1 1015 -0.060 0.0567 -1.06 .2920 0.0340 -0.1541
Op-2 1015 0.000 0.1121 0.00 1.000 0.1860 -0.1860
Op-i 1210 -0.041 0.0474 -0.88 .3834 0.0371 -0.1201
Op-2 1210 -0.060 0.1085 -0.55 .838 0.1205 -0.2397
Op-i 2210 -0.386 D.0517 -7.47 .0000 -0.3003 -0.4718
Op-2 2210 -0.349 0.1121 -3.12 .0023 -0.1635 -0.5355

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.0908 0.0500 -1.817 .0720 -0.0079 -0.1738

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.0481 0.1217 0.40 .6935 0.2500 -0.1538
Station 0910 -0.1922 0.1198 -1.60 .1114 0.0065 -0.3909
Station 0915 -0.3225 0.1256 -2.57 .0116 -0.1141 -0.5309
Station 1015 -0.0600 0.1256 -0.48 .6337 0.1484 -0.2685
Station 1210 0.0182 0.1184 0.15 .8783 0.2147 -0.1783
Station 2210 -0.0365 0.1234 -0.30 .7678 0.1683 -0.2413

Station-period means and deltas from original data where control n-l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

0611 Op-i 20 0.25 1.25 0.085 0.43 0.07 -0.24 1.50 -0.05 -0.42
0611 Op-2 4 0.38 1.00 0.217 1.06 -0.31 -0.38 1.00 0.31 -1.06
0910 Op-I 19 1.41 4.00 0.256 1.95 0.87 -1.39 4.00 -0.86 -1.93
0910 Op-2 5 1.25 2.75 0.506 2.66 -0.16 -1,25 2.75 0.16 -2.66
0915 Op-i 15 1.12 2.50 0.218 1.58 0.65 -1.12 2.50 -0.65 -1.58
0915 Op-2 4 0.44 1.00 0.258 1.26 -0.38 -0.44 1.00 0.38 -1.26
1015 Op-1 is 0.07 0.25 0.030 0.13 0.00 -0.07 0.25 -0.00 -0.13
1015 Op-2 4 0.00 0.00 0.000 0.00 0.00
1210 Op-i 20 0.09 0.75 0.042 0.17 0.00 -0.08 1.00 0.02 -0.17
1210 Op-2 5 0.15 0.50 0.100 0.43 -0.13 -0.15 0.50 0.13 -0.43
2210 Op-1 17 0.82 2.00 0.163 1.16 0.47 -0.80 2.00 -0.46 -1.15
2210 Op-2 4 0.56 0.25 0.063 0.76 0.36 -0.56 0.25 -0.36 -0.76

Period means and deltas from original control data where n-l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 20 0.01 0.25 0.013 0.04 -0.01
Op-2 5 0.00 0.00 0.000



Analysis of Variance for SFQ for 0526 - Fusinus luteopictus

Stations = 2210. 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x . .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 0.02 0.8963
SEASON 1 106.000 0.09 0.7588
STATION 5 108.000 12.17 0.0000
PERIOD*SEASON 1 108.000 0.21 0.6451
STATION-PERIOD 5 108.000 0.79 0.5580
STATIONSEASON 5 108.000 0.12 0.9876
PERIOD*STATION*SEASON 5 108.000 0.22 0.9516

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.02 0.00 0.1029 0.2928
STATION-PERIOD 3.96 0.00 0.3969 0.2577

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.2487 0.4107 -0.606 .5461
Period in PC 0.3076 0.1854 1.659 .1001
Period in PC-S 0.5000 0.1883 2.656 .0091
Period in PC-w 0.1152 0.3195 0.360 .7192
Period in DC-S -0.2330 0.4017 -0.580 .5631
Period in DC-W -0.2644 0.7165 -0.369 .7128

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-l -0.151 0.0318 -4.74 .0000 -0.0981 -0.2037
Period Op-2 -0.161 0.0680 -2.36 .0200 -0.0478 -0.2736
Op-I 0611 0.000 0.0712 0.00 1.000 0.1181 -0.1181
Op-2 0611 -0.000 0.1684 -0.00 1.000 0.2794 -0.2794
Op-I 0910 -0.191 0.0760 -2.51 .0137 -0.0645 -0.3166
Op-2 0910 -0.000 0.1631 -0.00 1.000 0.2705 -0.2705
Op-i 0915 -0.035 0.0852 -0.42 .6787 0.1059 -0.1767
Op-

2 
0915 0.000 0.1684 0.00 1.000 0.2794 -0.2794

Op-I 1015 -0.042 0.0852 -0.50 .6208 0.0990 -0.1835
Op-2 1015 0.000 0.1684 0.00 1.000 0.2794 -0.2794
Op-1 1210 0.019 0.0712 0.27 .7853 0.1375 -0.0986
Op-2 1210 0.000 0.1631 0.00 1.000 0.2705 -0.2705
Op-1 2210 -0.657 0.0776 -8.46 .0000 -0.5277 -0.7853
Op-2 2210 -0.964 0.1684 -5.73 .0000 -0.6847 -1.2435

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0098 0.0751 0.131 .8963 0.1344 -0.1148

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.0000 0.1828 0.00 1.000 0.3033 -0.3033
Station 0910 -0.1905 0.1799 -1.06 .2919 0.1079 -0.4890
Station 0915 -0.0354 0.1887 -0.19 .8517 0.2777 -0.3485
Station 1015 -0.0422 0.1887 -0.22 .8233 0.2708 -0.3553
Station 1210 0.0194 0.1779 0.11 .9132 0.3146 -0.2757
Station 2210 0.3076 0.1854 1.66 .1001 0.6153 -0.0001

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period K Mean Range Error 95% c.i. 95% Ci. Delta Range 95% CIi. 95t C.I.

0611 Op-I 20 0.01 0.25 0.013 0.04 -0.01 0.00 0.50 0.04 -0.04
0611 Op-2 4 0.00 0.00 0.000 0.00 0.00
0910 Op-l 19 0.09 0.50 0.034 0.16 0.02 -0.08 0.75 0.00 -0.16
0910 Op-2 5 0.00 0.00 0.000 0.00 0.00
0915 Op-1 15 0.13 2.00 0.133 0.42 -0.15 -0.12 2.25 0.17 -0.41
0915 Op-2 4 0.00 0.00 0.000 0.00 0.00
1015 Op-l 15 0.07 0.75 0.052 0.18 -0.04 -0.05 1.00 0.07 -0.17
1015 Op-2 4 0.00 0.00 0.000 0.00 0.00
1210 Op-i 20 0.00 0.00 0.000 0.01 0.25 0.04 -0.01
1210 op-2 5 0.00 0.00 0.000 0.00 0.00
2210 Op-i 17 0.50 2.25 0.137 0.79 0.21 -0.50 2.25 -0.21 -0.79
2210 Op-2 4 1.06 1.75 0.373 2.25 -0.13 -1.06 1.75 0.13 -2.25

Period means and deltas from original control data where n-l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 0.01 0.25 0.013 0.04 -0.01
Op-2 5 0.00 0.00 0.000



Analysis of Variance for SF0 for 0422 - Henricia leviuscula

Stations = 2210. 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x . .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 0.85 0.3599
SEASON 1 108.000 7.71 0.0065
STATION 5 108.000 0.74 0.5953
PERIOD-SEASON 1 108.000 8.47 0.0044
STATION*PERIOD 5 108.000 0.55 0.7401
STATION-SEASON 5 108.000 0.30 0.9128
PERIODSTATION-SEASON 5 108.000 0.54 0.7431

Results for Power Analysis
Power at alpha .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.85 0.00 0.2376 0.1139

STATION-PERIOD 2.74 0.00 0.3023 0.1283

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.1866 0.4215 -0.443 .6589
Period in PC -0.2387 0.1903 -1.254 .2125
Period in FC-S -0.2915 0.1933 -1.509 .1343
Period in FC-W -0.1859 0.3280 -0.567 .5720
Period in DC-S -1.4794 0.4123 -3.589 .0005
Period in DC-W 1.1063 0.7354 1.504 .1354

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 0.058 0.0327 1.76 .0807 0.1118 0.0034
Period Op-2 0.128 0.0698 1.84 .0686 0.2443 0.0126
Op-i 0611 0.093 0.0730 1.27 .2078 0.2137 -0.0286
Op-2 0611 0.181 0.1729 1.05 .2964 0.4681 -0.1054
Op-i 0910 0.102 0.0780 1.30 .1953 0.2310 -0.0278
Op-2 0910 0.204 0.1674 1.22 .2255 0.4817 -0.0736
Op-i 0915 0.103 0.0874 1.18 .2395 0.2484 -0.0416
Op-2 0915 0.181 0.1729 1.05 .2964 0.4681 -0.1054
Op-i 1015 0.103 0.0874 1.18 .2395 0.2484 -0.0416
Op-2 1015 -0.091 0.1729 -0.52 .6009 0.1961 -0.3775
Op-1 1210 0.093 0.0730 1.27 .2078 0.2137 -0.0286
Op-2 1210 0.204 0.1674 1.22 .2255 0.4817 -0.0736
Op-i 2210 -0.148 0.0797 -1.86 .0659 -0.0158 -0.2802
Op-2 2210 0.091 0.1729 0.52 .6009 0.3775 -0.1961

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 88%

Period -0.0709 0.0771 -0.920 .3599 0.0570 -0.1988

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.0888 0.1877 -0.47 .6370 0.2225 -0.4001
Station 0910 -0.1024 0.1846 -0.55 .5803 0.2039 -0.4087
Station 0915 -0.0780 0.1937 -0.40 .6881 0.2434 -0.3993
Station 1015 0.1941 0.1937 1.00 .3186 0.5154 -0.1273
Station 1210 -0.1115 0.1826 -0.61 .5429 0.1915 -0.4144
Station 2210 -0.2387 0.1903 -1.25 .2125 0.0771 -0.5545

Station-period means and deltas from original data where control n=l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 950 C.I.

0611 Op-i 20 0.00 0.00 0.000 0.05 0.50 0.11 -0.01
0611 Op-2 4 0.00 0.00 0.000 0.13 0.25 0.35 -0.10
0910 Op-i 19 0.00 0.00 0.000 0.05 0.50 0.12 -0.01
0910 Op-2 5 0.00 0.00 0.000 0.15 0.25 0.32 -0.02
0915 Op-1 15 0.00 0.00 0.000 0.05 0.50 0.13 -0.03
0915 Op-2 4 0.00 0.00 0.000 0.13 0.25 0.35 -0.10
1015 Op-i 15 0.00 0.00 0.000 0.05 0.50 0.13 -0.03
1015 Op-2 4 0.06 0.25 0.063 0.26 -0.14 0.06 0.50 0.44 -0.32
1210 Op-i 20 0.00 0.00 0.000 0.05 0.50 0.11 -0.01
1210 Op-2 5 0.00 0.00 0.000 0.15 0.25 0.32 -0.02
2210 Op-i 17 0.15 0.7S 0.057 0.27 0.03 -0.09 1.25 0.07 -0.25
2210 Op-2 4 0.06 0.25 0.063 0.26 -0.14 0.06 0.25 0.26 -0.14

Period means and deltas from original control data where n-i

Station Standard Upper 'Lower
Period N Mean Range Error 90% C.I. 95% C.I.

Op-1 20 0.05 0.80 0.029 0.11 -0.01
Op-2 5 0.15 0.25 0.061 0.32 -0.02



Analysis of Variance for SFQ for 0518 - Homalopoma spp.

Stations = 2210. 0611, 0910, 0915, 1015, 1210

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 0.17 0.6832
SEASON 1 108.000 7.32 0.0079
STATION 5 108.000 2.88 0.0175
PERIOD*SEASON 1 108.000 1.82 0.1797
STATION-PERIOD 5 108.000 0.28 0.9207
STATION'SA50N 5 108.000 0.40 0.8510
PERIOD-STATION-SEASON 5 108.000 0.07 0.9964

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.17 0.00 0.1279 0.3245
STATION-PERIOD 1.42 0.00 0.2009 0.2546

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -2.4376 3.1958 -0.763 .4473
Period in FC 1.0028 1.4430 0.695 .4886
Period in FC-S 0.8056 1.4651 0.550 .5836
Period in FC-W 1.2000 2.4864 0.483 .6303
Period in DC-S -6.9751 3.1255 -2.232 .0277
Period in DC-W 2.1000 5.5753 0.377 .7072

Least square means a confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 4.240 0.2475 17.13 .0000 4.6507 3.8293
Period Op-2 4.479 0.5294 8.46 .0000 5.3575 3.6009
Op-1 0611 4.872 0.5538 8.80 .0000 5.7908 3.9533
Op-2 0611 5.042 1.3105 3.85 .0002 7.2108 2.8675
Op-i 0910 5.220 0.5913 8.83 .0000 6.2006 4.2387
Op-2 0910 5.219 1.2689 4.11 .0001 7.3239 3.1136
Op-1 0915 4.801 0.6626 7.25 .0000 5.9005 3.7018
Op-

2 
0915 5.042 1.3105 3.85 .0002 7.2158 2.8675

Op-i 1015 4.188 0.6626 6.32 .0000 5.2869 3.0881
Op-2 1019 5.000 1.3105 3.82 .0002 7.1742 2.8258
Op-i 1210 3.940 0.5538 7.12 .0000 4.8592 3.0217
Op-2 1210 5.156 1.2689 4.06 .0001 7.2614 3.0511
Op-i 2210 2.419 0.6041 4.01 .0001 3.4217 1.4172
Op-2 2210 1.417 1.3105 1.08 .2821 3.5908 -0.7575

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.2351 0.5844 -0.409 .6832 0.7305 -1.2087

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.1696 1.4227 -0.12 .90S3 2.1907 -2.5300
Station 0910 0.0009 1.3999 0.00 .9995 2.3234 -2.3216
Station 0915 -0.2405 1.4685 -0.16 .8702 2.1958 -2.6769
Station 1015 -0.8125 1.4685 -0.55 .5812- 1.6238 -3.2488
Station 1210 -1.2158 1.3844 -0.88 .3818 " 1.0811 -3.5127
Station 2210 1.0028 1.4430 0.69 .4886 3.3968 -1.3913

Station-period means and deltas from original data where control n.i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op--1 20 0.04 0.79 0.038 0.12 -0.04 4.49 8.75 5.S5 3.42
0611 Op-2 4 0.00 0.00 0.000 4.94 2.00 6.33 3.55
0910 Op-1 19 0.09 1.2S 0.069 0.24 -0.05 4.57 9.25 5.69 3.44
0910 Op-2 5 0.00 0.00 0.000 5.20 2.25 6.39 4.01
0915 Op-i is 0.23 2.25 0.149 0.55 -0.09 4.30 8.50 5.57 3.03
0915 Op-2 4 0.00 0.00 0.000 4.94 2.00 6.33 3.55
1015 Op-I 15 0.90 6.00 0.456 1.88 -0-08 3.63 12.25 5.27 2.00
1015 Op-2 4 0.06 0.2S 0.063 0.26 -0.14 4.88 2.00 6.35 3.40
1210 Op-i 20 0.88 3.25 0.253 1.40 0.35 3.65 8.50 4.83 2.47
1210 Op-2 5 0.10 0.50 0.100 0.38 -0.18 5.10 2.25 6.43 3.77
2210 Op-i 17 3.17 4.50 0.337 3.88 2.45 1.69 9.75 3.29 0.08
2210 Op-2 4 4.31 4.25 0.868 7.08 I.$5 0.63 3.50 3.19 -1.94

Period means and deltas from original control data where n=l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 4.53 8.00 0.493 5.56 3.49
Op-2 5 5.20 2.25 0.429 6.39 4.01



Analysis of Variance for SPQ for 0259 - Hydroida

Stations 2210, 0611, 0910. 0915, 1015, 1210

-Data transformed using log baselO(x ý .5)

Satterthwaite's Adjustment for Degrees
of Preedom used in Analysis of Variance.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 1.53 0.2193
SEASON 1 108.000 0.95 0.3328
STATION 5 108.000 21.72 0.0000
PERrOD SEASON 1 108.000 1.30 0.2575
STATION*PERIOD 5 108.000 0.75 0.5912
STATION-SEASON 5 108,000 0.36 0.8754
PERIOD*sTATION-SSASON 5 108.000 0.59 0.7105

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect S0O

Source Parameter Parameter Power Power Change

PERIOD 1.53 0.50 0.3404 0.1823 0.2269

STATION-PERIOD 3.73 0.00 0.3793 0.4378

Estimates for contrasts on combinations of interaction teram

Source Difference Std. Err. T-value Prob.

Period in DC 0.3513 0.2721 1.291 .1994
Period in PC 0.0176 0.1229 0.143 .8863
Period in PC-S -0.0000 0.1248 -0.000 1.000
Period in PC-W 0.0352 0.2117 0.166 .8682
Period in DC-S 0.0290 0.2661 0.109 .9133
Period in DC-W 0.6736 0.4747 1.419 .1588

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95W Lower 95%

Period Op-1 -0.075 0.0211 -3.57 .0005 -0.0403 -0.1102
Period Op-2 -0.137 0.0451 -3.03 .0030 -0.0619 -0.2115
Op-1 0611 -0.545 0.0472 -11.86 .0000 -0.4671 -0.6236
'Op-2 0611 -0.820 0.1116 -7.35 .0000 -0.6352 -1.0055
Op-i 0910 0.018 0.0503 0.35 .7272 0.1011 -0.0650
Op-2 0910 0.000 0.1080 0.00 1.000 0.1793 -0.1793
Op-1 0915 0.022 0.0564 0.39 .6972 0.1156 -0.0716
Op-2 0915 -0.000 0.1116 -0.00 1.000 0.1851 -0.1851
Op-1 1015 0.022 0,0564 0.39 .6972 0.1156 -0.0716
Op-2 1015 -0.000 0.1116 -0.00 1.000 0.1851 -0.1851
Op-i 1210 0.015 0.0472 0.31 .7563 0.0929 -0.0636
Op-2 1210 -0.000 0.1080 -0.00 1.000 0.1793 -0.1793
Op-I 2210 0.018 0.0514 0.34 .7328 0.1030 -0.0677
Op-2 2210 -0.000 0.1116 -0.00 1.000 0.1851 -0.1851

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 951 Lower 95t

Period 0.0615 0,0498 1.236 .2193 0.1441 -0.0211

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 9S% Lower 951

Station 0611 0.2750 0.1211 2.27 .0252 0.4760 0.0740
Station 0910 0.0176 0.1192 0.15 .8828 0.2154 -0.1802
Station 0915 0.0220 0.1250 0.18 .8606 0.2295 -0.1854
Station 1015 0.0220 0.1250 0.18 .8606 0.2295 -0.1054
Station 1210 0.0147 0.1179 0.12 .9012 0.2103 -0.1809
Station 2210 0.0176 0.1229 0.14 .8863 0.2215 -0.1863

Station-period means and deltas from original data where control n-1

Station Standard Upper Lower mean Delta Upper Lower
Station-Period N Mean Range Error 95t c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-1 20 3.95 33.75 1.694 7.49 0.41 -3.94 34.00 -0.39 -7.49
0611 Op-2 4 2.75 1.25 0.270 3.61 1.89 -2.75 1.25 -1.89 -3.61
0910 Op-i 19 0.00 0.00 . 0.000 0.01 0.25 0.04 -0.01
0910 Op-2 5 0.00 0.00 0.000 0.00 0.00
0915 Op-1 15 0.00 0.00 0.000 0.02 0.25 0.05 -0.02
0915 Op-2 4 0.00 0.00 0.000 0.00 0.00
1015 Op-i is 0.00 0.00 0.000 0.02 0.25 0.05 -0.02
1015 Op-2 4 0.00 0.00 0.000 0.00 0.00
1210 Op-l 20 0.00 0.00 0.000 0.01 0.28 0.04 -0.01
1210 Op-2 5 0.00 0.00 0.000 0.00 0.00
2210 Op-1 17 0.00 0.00 0.000 0.01 0.25 0.05 -0.02
2210 Op-2 4 0.00 0.00 0.000 0.00 0.00

Period means and deltas from original control data where n-1

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 0.01 0.25 0.013 0.04 -0.01
Op-2 5 0.00 0.00 0.000



Analysis of Variance for SPQ for 0608 - Hymenamphiastra cyanocrypta

Stations . 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo(x . .1)

Satterthwaite's Adjustment for Degrees
of Freedom used in Analysis of Variance.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 3.86 0.0519
SEASON 1 108.000 13.80 0.0003
STATION 5 108.000 24.05 0.0000
PERIOD*SEASON 1 108.000 1.05 0.3079
STATION-PERIOD 5 108.000 0.54 0.7437
STATION*SEASON 5 108.000 2.00 0.0849
PERIOD* STATION*SEASON 5 108.000 0.65 0.6588

Results for Power Analysis
Power at alpha - .1

Von- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 3.86 2.79 0.6214 0.5068 0.3827

STATION-PERIOD 2.71 0.00 0.3004 0.4652

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.3977 0.3315 1.200 .2329
Period in PC 0.3174 0.1497 2.120 .0363
Period in PC-S 0.0907 0.1520 0.597 .5520
Period in PC-W 0.5441 0.2579 2.109 .0372
Period in DC-S 0.2517 0.3242 0.776 .4392
Period in DC-W 0.5437 0.5784 0.940 .3493

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0.139 0.02S7 -5.41 .10000 -0.0963 -0.1915
Period Op-2 -0.258 0.0549 -4.70 .0000 -0.1670 -0.3492
Op-1 0611 0.039 0.0574 0.68 .5002 0.1342 -0.0565
Op-2 0611 -0.000 0.1359 -0.00 1.000 0.2255 -0.2255
Op-i 0910 0.039 0.0613 0.63 .5277 0.1406 -0.0629
Op-2 0910 -0.000 0.1316 -0.00 1.000 0.2154 -0.2184
Op-i 0918 -0.855 0.0687 -12.43 .0000 -0.7407 -0.9688
Op-2 0915 -1.004 0.1359 -7.39 .0000 -0.7789 -1.2300
Op-i 1015 -0.141 0.0687 -2.04 .0433 -0.0265 -0.2546
Op-2 1015 -0.272 0.1359 -2.00 .0479 -0.0465 -0.4976
Op-i 1210 0.039 0.0574 0.68 .5002 0.1342 -0.0565
OP-2 1210 0.000 0.1316 0.00 1.000 0.2184 -0.2184
Op-i 2210 0.045 0.0627 0.72 .4710 0.1493 -0.0586
Op-2 2210 -0.272 0.1359 -2.00 .0479 -0.0465 -0.4976

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.1192 0.0606 1.966 .0519 0.2198 0.0186

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.0389 0.1476 0.26 .7928 0.2837 -0.2060
Station 0910 0.0389 0.1452 0.27 .78995 0.2798 -0.2021
Station 0915 0.1496 0.1523 0.98 .3282 0.4024 -0.1031
Station 1015 0.1315 0.1523 0.86 .3900 0.3842 -0.1213
Station 1210 0.0389 0.1436 0.27 .7872 0.2771 -0.1994
Station 2210 0.3174 0.1497 2.12 .0363 0.5657 0.0690

Station-period means and deltas from original data where control n=l

Station Standard Upper Lower Mean. Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 955 Cli. 95% C.I.

0611 Op-i 20 0.00 0.00 0.000 0.03 0.25 0.06 -0.01
0611 Op-2 4 0.00 0.00 0.000 0.00 0.00
0910 Op-I 19 0.00 0.00 0.000 0.03 0.25 0.06 -0.01
0910 Op-2 5 0.00 0.00 0.000 0.00 0.00
0915 Op-1 15 0.85 1.50 0.133 1.14 0.56 -0.82 1.50 -0.54 -1.09
0915 Op-2 4 1.00 2.00 0.421 2.34 -0.34 -1.00 2.00 0.34 -2.34
1015 Op-i 15 0.07 0.50 0.038 0.15 -0.02 -0.03 0.75 0.07 -0..14
1015 Op-2 4 0.06 0.25 0.063 0.26 -0.14 -0.06 0.25 0.14 *0.26
1210 Op-i 20 0.00 0.00 0.000 0.03 0.25 0.06 -0.01
1210 Op-2 5 0.00 0.00 0.000 0.00 0.00
2210 op-1 17 0.00 0.00 0.000 0.03 0.25 0.07 -0.01
2210 Op-2 4 0.06 0.25 0.063 0.26 -0.14 -0.06 0.25 0.14 -0.26

Period means and deltas from original control data where n=l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 20 0.03 0.25 0.017 0.06 -0.01
0p-2 5 0.00 0.00 0.000



Analysis of Variance for SPQ for 0536 - Ischnochitonidae

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO0x . .1)

Results for Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIOD-SEASON
STATIONPERIOD
STATION*SEASON
PERIOD*STATION*SEASON

Results for Power Analysis
Power at alpha = .1

Non-
Centra

Source Parame

PERIOD 0.0
STATION-PERIOD 3.9

Source df Error df F-value

1 108.000 0.04
1 108.000 4.16
5 108.000 2.85
1 108.000 6.65
5 108.000 0.79
5 108.000 0.37
5 108.000 1.59

Prob.

0.8337
0.0439
0.0184
0.0113
0.5625
0.8683
0.1692

Adjusted non- Power to
lity Centrality Adjusted Detect 50%
ter Parameter Power Power Change

4 0.00 0.1074 0.3239
'3 0.00 0.3945 0.1362

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.0786 0.5614 0.140 .8889
Period in PC 0.0511 0.2535 0.202 .8407
Period in FC-S 0.1022 0.2574 0.397 .6922
Period in FC-W -0.0000 0.4368 -0.000 1.000
Period in DC-S -1.5604 0.5490 -2.842 .0054
Period in DC-W 1.7175 0.9794 1.754 .0823

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95%

Period Op-i -0.150 0.0435 -3.45 .0008 -0.0780
Period Op-

2  
-0.172 0.0930 -1.85 .0675 -0.0175

Op-1 0611 0.036 0.0973 0.37 .7125 0.1973
Op-2 0611 0.155 0.2302 0.67 .5024 0.5368
Op-1 0910 -0.295 0.1039 -2.84 .0054 -0.1225
Op-2 0910 -0.156 0.2229 -0.70 .4859 0.2139
Op-1 0915 -0.209 0.1164 -1.80 .0750 -0.0161
Op-2 0915 -0.584 0.2302 -2.54 .0126 -0.2019
Op-i 1015 -0.155 0.1164 -1.33 .1868 0.0385
Op-2 1015 0.064 0.2302 0.28 .7808 0.4461
Op-1 1210 -0.312 0.0973 -3.19 .0018 -0.1492
Op-2 1210 -0.491 0.2229 -2.20 .0296 -0.1216
Op-1 2210 0.032 0.1061 0.31 .7605 0.2085
Op-2 2210 -0.019 0.2302 -0.08 .9355 0.3633

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period 0.0216 0.1027 0.211 .8337 0.1919

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Station 0611 -0.1190 0.2499 -0.48 .6350 0.2957
Station 0910 -0.1390 0.2459 -0.57 .5731 0.2690
Station 0915 0.3746 0,2580 1.45 .1494 0.8025
Station 1015 -0.2189 0.2580 -0.85 .3981 0.2091
Station 1210 0.1808 0.2432 0.74 .4587 0.5843
Station 2210 0.0511 0.2535 0.20 .8407 0.4716

Station-period means and deltas from original data where control n-l

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 951 c.i. 951 c.i. Delta

0611 Op-i 20 0.09 1.00 0.055 0.20 -0.03 -0.01
0611 Op-2 4 0.00 0.00 0.000 0.19
0910 Op-i 19 0.24 1.00 0.062 0.37 0.11 -0.17
0910 Op-2 5 0.05 0.25 0.050 0.19 -0.09 0.10
0915 Op-i 15 0.37 1.25 0.117 0.62 0.12 -0.28
0915 Op-2 4 0.56 1.25 0.329 1.61 -0.48 -0.38
1015 Op-1 15 0.12 0.50 0.048 0.22 0.01 -0.03
1015 Op-2 4 0.06 0.25 0.063 0.26 -0.14 0.13
1210 Op-i 20 0.45 2.00 0.122 0.71 0.19 -0.38
1210 Op-2 5 0.45 1.50 0.278 1.22 -0.32 -0.30
2210 Op-i 17 0.01 0.25 0.015 0.05 -0.02 0.03
2210 Op-2 4 0.25 1.00 0.250 1.05 -0.55 -0.06

Period means and deltas from original control data where n-l

Lower 95%

-0.2223
-0.3261
-0.1255
-0.2270
-0.4672
-0.5256
-0.4024
-0.9657
-0.3478
-0.3177
-0.4720
-0.8612
-0.1436
-0.4006

Lower 95%

-0.1487

Lower 95%

-0.5336
-0.5470
-0.0534
-0.6468
-0.2226
-0.3695

Delta Upper Lower
Range 95% Cli. 95% C.I.

1.00 0.08 -0.10
0.75 0.78 -0.41
1.25 -0.04 -0.30
1.00 0.57 -0.37
1.25 -0.06 -0.50
1.25 0.57 -1.32
1.00 0.11 -0.18
0.50 0.52 -0.27
2.50 -0.12 -0.63
0.75 0.10 -0.70
0.50 0.09 -0.03
1.75 1.08 -1.21

Period

OP-i
Op-2

Station Standard Upper Lower
N Mean Range Error 95% C.I. 5S% C.I.

20 0.08 0.50 0.037 0.15 -0.00
5 0.15 0.75 0.150 0.57 -0.27



Analysis of Variance for SP0 4or 0611 - Lacuna spp.

Stations . 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x . .5)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 0.00 0.9780
SEASON 1 108.000 1.23 0.2700
STATION 5 108.000 4.23 0.0015
PERIODSEASON 1 108.000 0.22 0.6378
STATION-PERIOD 5 108.000 0.37 0.8666
STATION-SEASON 5 108.000 0.36 0.8761
PERIOD-STATIONSEASOIN 5 108.000 0.51 0.7676

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.00 0.00 0.1001 0.6866
STATION*PERIOD 1.86 0.00 0.2344 0.1882

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.0898 0.3892 -0.231 .8180
Period in PC 0.1016 0.1758 0.578 .5644
Period in PC-S 0.0088 0.1784 0.049 .9607
Period in FC-W 0.1944 0.3028 0.642 .5223
Period in DC-S -0.1986 0.3807 -0.522 .6030
Period in DC-W 0.0190 0.6790 0.028 .9777

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 9S% Lower 95%

Period Op-I -0.130 0.0301 -4.30 .0000 -0.0795 -0.1796
Period Op-2 -0.132 0.0645 -2.04 .0438 -0.0246 -0.2385
Op-l 0611 -0.459 0.0674 -6.81 .0000 -0.3474 -0.5712
Op-2 0611 -0.494 0.1596 -3.10 .0025 -0.2293 -0.7589
Op-i 0910 -0.226 0.0720 -3.14 .0022 -0.1067 -0.3456
Op-2 0910 -0.090 0.1545 -0.58 .5614 0.1664 -0.3464
Op-i 0915 -0.027 0.0807 -0.34 .7355 0.1066 -0.1612
Op-2 0915 -0.154 0.1596 -0.97 .3356 0.1104 -0.4192
Op-i 1015 -0.018 0.0807 -0.22 .8277 0.1163 -0.1515
op-2 1015 0.000 0.1596 0.00 1.000 0.2648 -0.2648
Op-l 1210 -0.082 0.0674 -1.22 .2255 0.0297 -0.1941
Op-2 1210 0.016 0.1545 0.10 .9197 0.2720 -0.2408
Op-l 2210 0.035 0.0736 0.48 .6326 0.1573 -0.0868
Op-2 2210 -0.066 0.1596 -0.42 .6786 0.1985 -0.3311

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0020 0.0712 0.028 .9780 0.1201 -0.1161

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.0347 0.1733 0.20 .8415 0.3222 -0.2527
Station 0910 -0.1361 0.1705 -0.80 .4264 0.1468 -0.4190
Station 0915 0.1270 0.1789 0.71 .4791 0.4238 -0.1697
Station 1015 -0.0176 0.1789 -0.10 .9218 0.2791 -0.3143
Station 1210 -0.0978 0.1686 -0.58 .5630 0.1819 -0.3776
Station 2210 0.1016 0.1758 0.58 .5644 0.3932 -0.1900

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

0611 Op-i 20 1.81 8.25 0.455 2.77 0.86 -1.65 8.00 -0.75 -2.55
0611 Op-2 4 1.31 2.50 0.524 2.98 -0.36 -1.31 2.50 0.36 -2.98
0910 Op-I 19 0.67 1.75 0.139 0.96 0.38 -0.50 2.25 -0.21 -0.79
0910 Op-2 5 0.45 1.25 0.278 1.22 -0.32 -0.35 1.75 0.57 -1.27
0915 OP-i 15 0.43 1.50 0.128 0.71 0.16 -0.22 2.25 0.10 -0.53
0915 Op-2 4 0.25 0.75 0.177 0.81 -0.31 -0.25 0.75 0.31 -0.81
1015 Op-i 15 0.45 1.75 0.153 0.78 0.12 -0.23 2.2S 0.17 -0.63
1015 Op-2 4 0.00 0.00 0.000 0.00 0.00
1210 Op-i 20 0.38 1.50 0.103 0.59 0.16 -0.21 2.25 0.05 -0.48
1210 Op-2 s 0.05 0.25 0.050 0.19 -0.09 0.05 0.75 0.39 -0.29
2210 Op-1 17 0.20 1.25 0.087 0.39 0.02 -0.07 2.00 0;16 -0.30
2210 Op-2 4 0.19 0.75 0.188 0.78 -0.41 -0.19 0.75 0.41 -0.79

Period means and deltas from original control data where n-l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 20 0.16 0.75 0.058 0.28 0.04
Op-2 S 0.10 0.50 0.100 0.38 -0.18



Analysis of Variance for SFQ for 0423 - Leptasterias spp.

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baseli0x . .5)

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD 1 108.000 8.11 0.0053
SEASON 1 108.000 0.33 0.5676
STATION 5 108.000 4.08 0.0020
PERIOD-SEASON 1 108.000 0.07 0.7901
STATION*PERIOD 5 108.000 0.52 0.7596
STATION*SEASON 5 108.000 0.30 0.9108
PERIOD* STATION* SEASON 5 108.000 0.60 0.6974

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 8.11 6.96 0.8821 0.8358 0.2492

STATION*PERIOD 2.61 0.00 0.2922 . 0.3265

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.6852 0.3504 -1.955 .0531
Period in PC -0.4100 0.1582 -2.591- .0109
Period in PC-S -0.1772 0.1607 -1.103 .2724
Period in FC-W -0.6428 0.2727 -2.358 ;0202
Period in DC-S -1.0206. 0.3427 -2.978 .0036
Period in DC-W -0.3498 0.6114 -0.572 .5684

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 0.206 0.0271 7.57 .0000 0.2506 0.1605
Period Op-2 0.388 0.0581 6.69 .0000 0.4844 0.2918
Op-i 0611 0.273 0.0607 4.50 .0000 0.3739 0.1724
Op-2 0611 0.423 0.1437 2.94 .0040 0.6611 0.1843
Op-i 0910 0.283 0.0648 4.37 .0000 0.3909 0.1758
Op-2 0910. 0.442 0.1391 3.18 .0019 0.6729 0.2112
Op-i 0915 0.321 0.0727 4.42 .0000 0.4418 0.2007
Op-2 0915 0.423 0.1437 2.94 .0040 0.6611 0.1843
Op-i 1015 0.313 0.0727 4.31 .0000 0.4338 0.1927
Op-2 1015 0.423 0.1437 2.94 .0040 0.6611 0.1843
Op-i 1210 0.276 0.0607 4.54 .0000 0.3766 0.1781
Op-2 1210 0.442 0.1391 .3.18 .0019 0.6729 0.2112
Op-i 2210 -0.233 0.0662 -3.52 .0006 -0.1236 -0.3434
Op-2 2210 0.177 0.1437 1.23 .2220 0.4149 -0.0619

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.1825 0.0641 -2.848 .0053 -0.0762 -0.2889

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.1496 0.1560 -0.96 .3399 0.1093 -0.4084
Station 0910 -0.1587 0.1535 -1.03 .3035 0.0960 -0.4134
Station 0915 -0.1014 0.1610 -0.63 .5302 0.1658 -0.3686
Station 1015 -0.1094 0.1610 -0.68 .4983 0.1577 -0.3766
Station 1210 -0.1661 0.1518 -1.09 .2762 0.0857 -0.4180
Station 2210 -0.4100 0.1582 -2.59 .0109 -0.1475 -0.6725

Station-period means and deltas from original data where control n-1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-1 20 0.08 1.25 0.063 0.21 -0.06 0.51 3.25 0.82 0.21
0611 Op-2 4 0.00 0.00 0.000 1.00 1.75 2.34 -0.34
0910 Op-i 19 0.03 0.50 0.026 0.08 -0.03 0.54 2.25 0.80 0.28
0910 Op-2 5 0.00 0.00 0.000 1.10 1.75 2.05 0.15
0915 Op-i 15 0.00 0.00 0.000 0.63 2.00 0.94 0.33
0915 Op-2 4 0.00 0.00 0.000 1.00 1.75 2.34 -0.34
1015 Op-i 15 0.02 0.25 0.017 0.05 -0.02 0.62 2.00 0.92 0.31
1015 Op-2 4 0.00 -0.00 0.000 1.00 1.75 2.34 -0.34
1210 Op-1 20 0.04 0.50 0.027 0.09 -0.02 0.55 2.00 0.79 0.31
1210 Op-2 5 0.00 0.00 0.000 1.10 1.75 2.05 0.15
2210 Op-i 17 1.33 2.75 0.170 1.69 0.97 -0.72 2.75 -0.27 -1.17
2210 Op-2 4 0.81 1.50 0.313 1.81 -0.18 0.19 2.25 1.79 -1.42

Period means and deltas from original control data where n=1

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 20 0.59 2.00 0.114 0.83 0.35
Op-2 5 1.10 1.75 0.341 2.05 0.15



Analysis of Variance for SFQ for 0486 - Leucandra heathi

Stations = 2210, .0611. 0910, 0915, 1015, 1210

Data transformed using log baselo(x + .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 0.02 0.8760
SEASON 1 108.000 0.03 0.8583
STATION 8 108.000 1.32 0.2591
PnRIOD*SEASON 1 108.000 0.56 0.4567
STATION-PERIOD 5 108.000 0.09 0.9943
STATION*SEASON 5 108.000 0.43 0.8272
PERIOD2STATION-SASON 5 108.000 0.44 0.8164

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.02 0.00 0.1041 0.1346
STATION-PERIOD 0.43 0.00 0.1288 0.1183

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.0604 0.4548 0.133 .8945
Period in PC 0.0176 0.2054 0.086 .9319
Period in FC-S 0.3299 0.2085 1.582 .1166
Period in PC-W -0.2947 0.3539 -0.833 .4068
Period in DC-S . 0.1209 0.4448 0.272 .7863
Period in DC-N 0.0000 0.7934 0.000 1.000

Least square means & confidence intervals from analysis of variance

source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-I -0.011 0.0352 -0.30 .7637 0.0478 -0.0691
Period Op-2 -0.024 0.07S3 -0.31 .7S45 0.1014 -0.1486
Op-i 0611 0.031 0.0788 0.39 .6995 0.1613 -0.1003
Op-2 0611 -0.091 0.1865 -0.49 .6278 0.2187 -0.4001
Op-1 0910 0.078 0.0841 0.92 .3577 0.2173 -0.0619
Op-2 0910 0.097 0.1800 0.54 .5912 0.3969 -0.2023
Op-i 0918 0.023 0.0943 0.24 .8093 0.1793 -0.1336
Op-2 0918 -0.000 0.1865 -0.00 1.000 0.3094 -0.3094
Op-i 1015 -0.017 0.0943 -0.18 .8600 0.1398 -0.1731
Op-2 1015 0.000 0.1865 0.00 1.000 0.3094 -0.3094
Op-i 1210 0.080 0.0788 0.63 .5277 0.1807 -0.0808
Op-2 1210 0.097 0.1806 0.54 .5912 0.3969 -0.2023
Op-i 2210 -0.228 0.0860 -2.65 .0092 -0.0554 -0.3706
Op-2 2210 -0.246 0.1865 -1.32 .1907 0.0638 -0.5550

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 951 Lower 95%

Period 0.0130 0.0832 0.156 .8760 0.1510 -0.1250

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 98%

Station 0611 0.1212 0.2025 0.60 .5508 0.4571 -0.2147
Station 0910 -0.0195 0.1992 -0.10 .9220 0.3110 -0.3501
Station 0915 0.0228 0.2090 0.11 .9133 0.3695 -0.3239
Station 1015 -0.0167 0.2090 -0.08 .9366 0.3301 -0.3634
Station 1210 -0.0473 0.1970 -0.24 .8100 0.2795 -0.3742
Station 2210 0.0176 0.2054 0.09 .9319 0.3583 -0.3231

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95W c.i. 951 c.i. Delta Range 951 Cli. 951 C.I.

0611 Op-i 20 0.04 0.50 0.027 0.09 -0.02 0.01 0.50 0.07 -0.05
0611 Op-2 4 0.06 0.25 0.063 0.26 -0.14 -0.06 0.25 0.14 -0.26
0910 Op-1 19 0.00 0.00 0.000 0.05 0.25 0.10 0.00
0910 Op-2 5 0.00 0.00 0.000 0.10 0.50 0.38 -0.18
0915 Op-i 15 0.08 1.25 0.083 0.26 -0.10 -0.03 1.25 0.12 -0.19
0915 Op-2 4 0.00 0.00 0.000 0.00 0.00
1015 Op-1 15 0.20 2.75 0.183 0.59 -0.19 -0.15 2.75 0.22 -0.52
1015 Op-2 4 0.00 0.00 0.000 0.00 0.00
1210 Op-i 20 0.03 0.50 0.025 0.08 -0.03 0.03 0.50 0.08 -0.03
1210 Op-2 5 0.00 0.00 0.000 0.10 0.50 0.38 -0.18
2210 Op-i 17 0.32 2.00 0.150 0.64 0.01 -0.28 2.25 0.04 -0.59
2210 Op-2 4 0.25 0.75 0.177 0.81 -0.31 -0.25 0.75 0.31 -0.81

Period means and deltas from original control data where n.1

Station Standard Upper Lower

Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 0.05 0.25 0.023 0.10 0.00
Op-2 S 0.10 0.50 0.100 0.38 -0.18



Analysis of Variance for SPQ for 0485 - Leucilla nuttingi

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 0.22 0.6371
SEASON 1 108.000 0.12 0.7264
STATION 5 108.000 0.65 0.6626
PERIOD-SEASON 1 108.000 0.05 0.8266
STATION-PERIOD 5 108.000 0.14 0.9838
STATION-SEASON 5 108.000 0.01 1.0000
PERIOD- STTION-SEASON 5 108.000 0.24 0.9428

Results for Power Analysis
Power at alpha = I1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.22 0.00 0.1373 0.2541

STATION-PERIOD 0.68 0.00 0.1462 0.1799

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.3345 1.1983 -0.279 .7807
Period in PC -0.2875 0.5411 -0.531 .5963
Period in FC-S -0.8780 0.5494 -1.593 .1142
Period in FC-W 0.3000 0.9323 0.322 .7482
Period in DC-S -0.0357 1.1720 -0.030 .9757
Period in DC-W -0.6333 2.0906 -0.303 .7625

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 9S% Lower 95%

Period Op-i -0.166 0.0928 -1.79 .0762 -0.0122 -0.3202
Period Op-2 -0.062 0.1985 -0.31 .7535 0.2668 -0.3918
Op-i 0611 0.045 0.2076 0.21 .8302 0.3892 -0.2999
Op-

2 
0611 -0.000 0.4914 -0.00 1.000 0.0153 -0.8153

Op-i 0910 -0.025 0.2217 -0.11 .9104 0.3428 -0.3928
Op-2 0910 -0.000 0.4758 -0.00 1.000 0.7894 -0.7894
Op-1 0915 0.045 0.2485 0.18 .8552 0.4577 -0.3668
Op-2 0915 -0.000 0,4914 -0.00 1.000 0.8153 -0.8153
Op-i 1015 -0.420 0.248S -1.69 .0935 -0.0082 -0.8327
Op-2 1015 -0.000 0.4914 -0.00 1.000 0.8153 -0.8153
Op-I 1210 0.021 0.2076 0.10 .9203 0.3653 -0.3237
Op-2 1210 0.000 0.4758 0.00 1.000 0.7894 -0.7894
Op-I 2210 -0.663 0.2265 -2.92 .0042 -0.2867 -1.0383
Op-2 2210 -0.37S 0.4914 -0.76 .4470 0.4403 -1.1903

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.1037 0.2191 -0.473 .6371 0.2599 -0.4672

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95V Lower 95%

Station 0611 0.0446 0.5335 0.08 .9335 0.9297 -0.8404
Station 0910 -0.0250 0.5249 -0.05 .9621 0.8459 -0.8959
Station 0915 0.0455 0.5506 0.08 .9344 0.9590 -0.9681
Station 101s -0.4205 0.5506 -0.76 .4468 0.4931 -1.3340
Station 1210 0.0208 0.5191 0.04 .9681 0.8821 -0.8404
Station 2210 -0.287S 0.5411 -0.53 .5963 0.6102 -1.1852

Station-period means and deltas from original data where control n=1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

0611 Op-i 20 0.05 1.00 0.050 0.15 -0.05 0.06 3.25 0.33 -0.20
0611 Op-2 4 0.00 0.00 0.000 0.00 0.00
0910 Op-i 19 0.13 l.SO 0.086 0.31 -o.os -0.01 1.50 0.11 -0.14
0910 Op-2 5 0.00 0.00 0.000 0.00 0.00
0915 Op-i is 0.08 1.00 0.068 0.23 -0.06 0.07 3.25 0.43 -0.30
0915 Op-2 4 0.00 0.00 0.000 0.00 0.00
1015 Op-i 15 0.53 2.00 0.189 0.94 0.13 -0.38 4.25 0.18 -0.95
1015 Op-2 4 0.00 0.00 0.000 0.00 0.00
1210 Op-i 20 O.OS 0.50 0.034 0.12 -0.02 0.06 2.75 0.31 -0.19
1210 Op-2 S 0.00 0.00 0.000 0.00 0.00
2210 Op-i 17 0.88 4.75 0.370 1.67 0.10 -0.75 7.00 0.12 -1.62
2210 Op-2 4 0.19 0.75 0.188 0.78 -0.41 -0.19 0.75 0.41 -0.78

Period means and deltas from original control data where n-i

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 20 0.11 2.25 0.113 0.35 -0.12
Op-2 5 0.00 0.00 0.000



Analysis of Variance for SFQ for 0744 - Lissothuria nutriens

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x + .1)

Results for Analysis of Variance

Source Source df Error df F-vaalue

PERIOD
SEASON
STATION
PERIOD*SEASON
STATION-PERIOD
STATION-SEASON
PERIOD STATION-SEASON

Results for Power Analysis
Power at alpha - .1

1
1
S
1
5
5
5

108.000 13.60
108.000 0.55
108.000 3.97
108.000 1.65
108.000 1.15
108.000 0.92
108.000 0.24

Prob.

0.0004
0.4613
0.0024
0.2016
0.3409
0.4728
0.9431

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 501

Source Parameter Parameter Power Power Change

PERIOD 13.60 12.35 0.9783 0.9676 0.5715
STATION-PERIOD 5.73 0.62 0.5259 0.1424 0.2158

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -2.2015 0.6605 -3.333 .0012
Period in FC -0.4713 0.2982 -1.580 .1170
Period in PC-S -0.5033 0.3028 -1.662 .0994
Period in FC-W -0.4393 0.5139 -0.855 .3945
Period in DC-S -3.1006 0,6460 -4.800 .0000
Period in DC-W -1.3025 1.1523 -1.130 .2608

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 951

Period Op-i -0.413 0.0512 -8.06 .0000 -0.3277 -0.4974
Period Op-2 0.033 0.1094 0.30 .7640 0.2145 -0.1486
Op-i 0611 0.079 0.1145 0.69 .4941 0.2684 -0.1114
Op-2 0611 0.161 0.2709 0.67 .5046 0.6307 -0.2680
Op-1 0910 -0.868 0.1222 -7.10 .0000 -0.6651 -1.0706
Op-2 0910 -0.000 0.2623 -0.00 1.000 0.4351 -0.4351
Op-l 0915 -0.764 0.1370 -5.58 .0000 -0.5366 -0.9911
Op-2 0915 0.008 0.2709 0.03 .9771 0.4572 -0.4416
Op-i 1015 -0.021 0.1370 -0.1S .8808 0.2066 -0.2478
Op-2 1015 0.181 0.2709 0.67 .5046 0.6307 -0.2680
Op-i 1210 -0.121 0.1145 -1.06 .2919 0.0687 -0.3111
Op-2 1210 0.136 0.2623 0.52 .6051 0.5711 -0.2991
Op-l 2210 -0.780 0.1249 -6.25 .0000 -0.5731 -0.9874
Op-2 2210 -0.309 0.2709 -1.14 .2566 0.1405 -0.7583

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.4455 0.1208 -3.688 .0004 -0.2451 -0.6459

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.1028 0.2940 -0.35 .7273 0.3850 -0.5907
Station 0910 -0.8679 0.2893 -3.00 .0034 -0.3879 -1.3479
Station 0915 -0.7716 0.3035 -2.54 .0124 -0.2681 -1.2752
Station 1015 -0.2019 0.3035 '0.67 .5072 0.3016 -0.7055
Station 1210 -0.2573 0,2861 -0.90 .3706 0.2175 -0.7320
Station 2210 '-0.4713 0.2982 -1.58 .1170 0.0235 -0.9661

Station-period means and deltas from original data where control n-l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-1 20 0.01 0.25 0.013 0.04 -0.01 0.05 1.00 0.14 -0.04
0611 Op-2 4 0.00 0.00 0.000 0.13 0.25 0.35 -0.10
0910 OP-i 19 1.37 5.25 0.327 2.06 0.68 -1.32 5.75 -0.61 -2.03
0910 Op-2 5 0.10 0.25 0.061 0.27 -0.07 0.00 0.50 0.31 -0.31
0915 Op-l 15 1.10 3.50 0.274 1.69 0.51 -1.03 4.00 -0.42 -1.65
0915 op-2 4 0.25 1.00 0.250 1.05 -0.55 -0.13 1.00 0.56 -0.81
1015 Op-1 15 0.12 0.50 0.054 0.23 0.00 -0.05 1.25 0.13 -0.23
1015 0p-2 4 0.00 0.00 0.000 0.13 0.25 0.35 -0.10
1210 Op-1 20 0.19 0.75 0.060 0.31 0.06 -0.13 1.00 -0.00 -0.25
1210 op-

2  
5 0.00 0.00 0.000 0.10 0.28 0.27 -0.07

2210 Op-i 17 1.58 6.25 0.403 2.43 0.72 -1.52 6.50 -0.68 -2.36
2210 Op-2 4 0.81 1.75 0.413 2.13 -0.50 -0.69 1.50 0.41 -1.78

Period means and deltas from original control data where n-i

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 0.06 0.75 0.040 0.15 -0.02
Op-2 5 0.10 0.25 0.061 0.27 -0.07



Analysis of Variance for SAQ for 0344 - Lithopoma. gibberosum

Stations - 2210, 0611, 0910, 0915. 1015, 1210

Data transformed using log baSeIOlx . .5)

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD 1 102.000 2.53 0.1150
SEASON 1 102.000 0.41 0.5232
STATION 5 102.000 1.09 0.3722
PERIOD-SEASON 1 102.000 5.15 0.0254
STATION-PERIO0 5 102.000 1.28 0.2798
STATION-SEASON S 102.000 0.29 0.9185
PERIOD-STATI(Q0SEASON 5 102.000 0.03 0.9997

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 2.S3 1.48 0.4744 0.3330 0.2370
STATION-PERIOD 6.38 1.26 0.5687 0.1884 0.1266

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.2171 0.2645 0.821 .4136
Period in PC 0.2442 0.1194 2.044 .0435
Period in FC-S 0.1372 0.1221 1.124 .2637
Period in FC-W 0.3511 0.2053 1.710 .0903
Period in DC-S -0.3345 0.2604 -1.284 .2020
Period in DC-W 0.7686 0.4604 1.670 .0981

Least square means a confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.089 0.0207 4.28 .0000 0.1229 0.0542
Period Op-2 0.012 0.0437 0.27 .7901 0.0842 -0.0609
Op-1 0611 0.165 0.0403 3.58 .0005 0.2422 0.0887
Op-2 0611 0.059 0.1082 0.54 .5887 0.2383 -0.1209
Op-i 0910 0.122 0.0493 2.47 .0151 0.2038 0.0400
Op-2 0910 0.104 0.1048 0.99 .3248 0.2776 -0.0703
Op-1 0918 0.078 0.0554 1.41 .1625 0.1700 -0.0140
Op-2 0915 0.059 0.1082 0.54 .5887 0.2383 -0.1209
Op-i 1015 0.047 0.0554 0.85 .3953 0.1394 -0.0447
0p-2 1015 -0.146 0.1082 -1.35 .1807 0.0338 -0.3255
Op-1 1210 -0.017 0.0463 -0.36 .7183 0.0600 -0.0935
Op-2 1210 0.104 0.1048 0.99 .3248 0.2776 -0.0703
Op-i 2210 0.135 0.0505 2.68 .0087 0.2192 0.0514
Op-2 2210 -0.109 0.1082 -1.01 .3168 0.0708 -0.2885

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 98% Lower 95%

Period 0.0769 0.0484 1.889 .1150 0.1572 -0.0034

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.1068 0.1177 0.91 .3664 0.3021 -0.0886
Station 0910 0.0182 0.1158 0.16 .6751 0.2105 -0.1740
Station 0915 0.0193 0.1216 0.16 .8742 0.2211 -0.1825
Station 1015 0.1932 0.1216 1.59 .1152 0.3950 -0.0087
Station 1210 -0.1204 0.1145 -1.05 .2957 0.0697 -0.3105
Station 2210 0.2442 0.1194 2.04 .0435 0.4424 0.0459

Station-period means and deltas from original data where control n-I

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-i 19 0.04 0.50 0.029 0.10 -0.02 0.25 1.50 0.43 0.07
0611 Op-2 4 0.00 0.00 0.000 0.13 0.25 0.35 -0.10
0910 Op-I 18 0.04 2.28 0.023 0.09 -0.01 0.19 0.75 0.33 0.06
0910 Op-2 5 0.00 0.00 0.000 0.30 1.00 0.81 -0.21
0915 Op-1 14 0.11 1.00 0.073 0.26 -0.05 0.07 1.00 0.23 -0.08
0915 Op-2 4 0.00 0.00 0.000 0.13 0.25 0.35 -0.10
1015 Op-i 14 0.14 0.50 0.087 0.27 0.02 0.04 1.25 0.21 -0.14
1015 Op-

2  
4 0.86 2.00 0.483 2.10 -0.97 -0.44 2.00 0.99 -1.87

1210 Op-1 19 0.67 8.00 0.427 1.57 -0.23 -0.38 7.50 0.41 -1.17
1210 Op-2 5 0.00 0.00 0.000 0.30 1.00 0.81 -0.21
2210 Op-1 16 0.03 0.25 0.021 0.08 -0.01 0.20 0.75 0.33 0.07
2210 Op-2 4 0.31 1.00 0.237 1.07 -0.44 -0.19 1.00 0.49 -0.87

Period means and deltas from original control data where n-i

station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 19 0.29 1.25 0.079 0.46 0.12
Op-2 5 0.30 1.00 0.184 0.81 -0.21



Analysis of variance for SF0 for 0695 - Lophopanopeus app.

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 1.33 0.2506
SEASON 1 108.000 0.00 0.9746
STATION 5 108.000 0.03 0.9994
PERIOD* SEASON 1 108.000 7.96 0.0057
STATION-PERIOD 5 108.000 0.06 0.9980
STATION-SEASON 5 108.000 o.07 0.9967
PER IOD- STATION SEASON 5 108.000 0.04 0.9992

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Poaer Change

PERIOD 1.33 0.31 0.3122 0.1514 0.1867
STATIONW PERIOD 0.28 0.00 0.1183 0,1040

Estimates for contrasts on comrbinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.4230 0.4192 1.009 .3152
Period in PC 0.1083 0.1893 0.572 .5683
Period in PC-S -0.0833 0.1922 -0.434 .6654
Period in PC-H 0.3000 0.3261 0.920 .3597
Period in DC-S -0.6832 0.4100 -1.666 .0985
Period in DC-W 1,5292 0.7313 2.091 .0389

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 951 Lower 35%

Period Op-i 0.198 0.0325 6.10 .0000 0.2518 0.1441
Period Op-2 0.109 0.0694 1.58 .1182 0.2246 -0.0058
op-lý 0611 0.217 0.0726 2.99 .0034 0.3378 0.0967
Op-2 0611 0.083 0.1719 0.48 .6288 0.3685 -0.2019
Op-i 0910 0.204 0.0776 2.62 .0099 0.3322 0.0749
0p-2 0910 0.156 0.1664 0.94 .3499 0.4324 -0.1199
Op-i 0915 0.210 0.0869 2.42 .0173 0.3544 0.0660
Op-2 0915 0.083 0.1719 0.48 .6288 0.3685 -0.2019
Op-i 1515 0.213 0.0869 2.45 .0158 0.3573 0.0689
Op-2 1015 0.125 0,1719 0.73 .4687 0.4102 -0.1602
Op-i 1210 0.152 0.0726 2.09 .0390 0.2723 0.0313
Op-2 1210 0.125 0.1664 0,75 .4543 0.4011 -0.1511
Op-i 2210 0.192 0.0792 2.42 .0172 0.3231 0.0602
Op-2 2210 0.083 0.1719 0.48 .6288 0.3685 -0.2019

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0886 0.0767 I.185 .2506 0.2157 -0.0386

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 951

Station 0611 0.1339 0.1866 0.72 .4745 0.4435 -0.1757
Station 0910 0.0473 0.1838 0.26 .7971 0.3520 -0.2573
Station 0915 0.1269 0.1926 0.66 .5114 0.4465 -0.1927
Station 1015 0.0881 0.1926 0.46 .6484 0.4076 -0.2315
Station 1210 0.0268 0.1816 0.15 .8830 0.3281 -0.2745
Station 2210 0.1083 0.1893 0.57 .5683 0.4224 -0.2057

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-i 20 0.03 0.25 0.017 0.06 -0.01 0.19 1.00 0.31 0.06
0611 Dp-2 4 0.06 0.25 0.063 0.26 -0.14 0.13 0.50 0.52 -0.27
0910 Op-i 19 0.05 0.25 0.024 0.10 0.00 0.16 1.00 0.29 0.02
0910 Op-2 5 0.00 0.00 0.000 0.25 0.50 0.56 -0.06
0915 Op-i 15 0.12 0.50 0.048 0.22 0.01 0.13 1.00 0.32 -0.05
0915 0p-2 4 0.06 0.25 0.063 0.26 -0.14 0.13 0.75 0.64 -0.39
1015 Op-l 15 0.08 0.50 0.047 0.18 -0.02 0.17 1.25 0.35 -0.01
1015 Op-2 4 0.00 0.00 0.000 0.19 0.50 0.57 -0.19
1210 Op-I 20 0.10 0.S0 0.042 0.19 0.01 0.11 1.25 0.26 -0.04
1210 Op-2 5 0.05 0.25 0.050 0.19 -0.09 0.20 0.50 0.46 -0.06
2210 op-i 17 0.07 0.50 0.036 0.15 -0.00 0.15 1.25 0.31 -0.02
2210 Op-2 4 0.06 0.25 0.063 0.26 -0.14 0.13 0.75 0.64 -0.39

Period means and deltas from original control data where n-i

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-
1  

20 0.21 0.75 0.052 0.32 0.10
Op-2 5 0.25 0.50 0.112 0.56 -0.06



Analysis of Variance for SAQ for 0353 - Lottia instabilis

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo(x . 1)

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD 1 102.000 20.10 0.0000
SEASON 1 102.000 4.06 0.0467
STATION 5 102.000 0.22 0.9546
PERIOD*SEASON 1 102.000 0.29 0.5924
STATION*PERIOD 5 102.000 0.25 0.9412
STATION*SEASON 5 102.000 0.03 0.9995
PERIOD*STATION*SEASON 5 102.000 0.04 0.9993

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 20.10 18.70 0.9975 0.9960 0.1113
STATION*PERIOD 1.23 0.00 0.1861 0.1100

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 2.1341 0.5260 4.057 .0001
Period in PC 0.4535 0.2376 1.909 .0591
Period in PC-S 0.4475 0.2428 1.843 .0683
Period in FC-W 0.4595 0.4084 1.125 .2632
Period in DC-S 1.8300 0.5180 3.533 .0006
Period in DC-W 2.4381 0.9157 2.662 .0090

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.554 0.0412 13.46 .0000 0.6223 0.4856
Period Op-2 0.123 0.0870 1.41 .1612 0.2670 -0.0216
Op-l 0611 0.651 0.0920 7.08 .0000 0.8041 0.4986
Op-2 0611 0.142 0.2152 0.66 .5105 0.4994 -0.2152
Op-I 0910 0.594 0.0981 6.06 .0000 0.7572 0.4316
Op-2 0910 0.107 0.2084 0.51 .6101 0.4525 -0.2393
Op-I 0915 0.510 0.1103 4.63 .0000 0.6933 0.3272
Op-2 0915 0.142 0.2152 0.66 .5105 0.4994 -0.2152
Op-l 1015 0.350 0.1103 3.18 .0020 0.5332 0.1671
Op-2 1015 0.126 0.2152 0.59 .5096 0.4833 -0.2313
Op-l 1210 0.651 0.0920 7.08 .0000 0.8041 0.4986
Op-2 1210 0.107 0.2084 0.51 .6101 .0.4525 -0.2393
Op-i 2210 0.566 0.1005 5.63 .0000 0.7332 0.3994
Op-2 2210 0.113 0.2152 0.52 .6014 0.4701 -0.2445

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.4313 0.0962 4.483 .0000 0.5909 0.2716

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.5092 0.2341 2.18 .0319 0.8978 0.1207
Station 0910 0.4878 0.2303 2.12 .0366 0.8702 0.1055
Station 0915 0.3681 0.2418 1.52 .1311 0.7696 -0.0333
Station 1015 0.2242 0.2418 0.93 .3562 0.6256 -0.1773
Station 1210 0.5448 0.2278 2.39 .0186 0.9229 0.1666
Station 2210 0.4535 0.2376 1.91 .0591 0.8478 0.0591

Station-period means and deltas from original data where control n=l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-1 19 0.00 0.00 0.000 5.09 14.75 7.09 3.09
0611 Op-2 4 0.00 0.00 0.000 1.06 3.75 3.94 -1.81
0910 Op-l 18 0.00 0.00 0.000 4.56 12.50 6.31 2.80
0910 Op-2 5 0.00 0.00 0.000 0.85 3.75 2.88 -1.18
0915 Op-l 14 0.00 0.00 0.000 3.59 8.50 5.35 1.83
0915 Op-2 4 0.00 0.00 0.000 1.06 3.75 3.94 -1.81
1015 Op-i 14 0.52 2.00 0.184 0.92 0.12 3.07 9.50 4.87 1.27
1015 Op-2 4 0.06 0.25 0.063 0.26 -0.14 1.00 3.75 3.92 -1.92
1210 Op-i 19 0.00 0.00 0.000 5.09 14.75 7.09 3.09
1210 Op-2 5 0.00 0.00 0.000 0.85 3.75 2.86 -1.18
2210 Op-1 16 0.19 1.25 0.081 0.36 0.02 4.73 13.00 6.68 2.79
2210 Op-2 4 0.13 0.50 0.125 0.52 -0.27 0.94 3.25 3.42 -1.54

Period means and deltas from original control data where n-l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 19 5.09 14.75 0.952 7.09 3.09
Op-2 5 0.85 3.75 0.731 2.88 -1.18



Analysis of Variance for SFQ for 0354 - Lottie ochracea

Stations = 2210. 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x - 1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 2.45 0.1207
SEASON 1 10.000 3.05 0.0834
STATION 5 108.000 1.46 0.2089
PERIOD-SEASON 1 108.000 2.00 0.1598
STATION-PERIOD 5 108.000 1.94 0.0930
STATION-SEASON 5 108.000 0.61 0.6922
PERIOD*S-hTION-SRMON 5 108.000 0.48 0.7928

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 2.45 1.40 0.4646 0.3221 0.7724
STATION-PERIOD 9.72 4.54 0.7519 0.4405 0.1857

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.6356 0.3043 -2.089 .0391
Period in PC 0.1134 0.1374 0.825 .4111
Period in FC-S 0.1072 0.1295 0.768 .4439
Period in FC-W 0.1196 0.2368 0.505 .6146
Period in DC-S -0.1568 0.2976 -0.ý27 .5993
Period in DC-W -1.1145 0.5309 -2.099 .0381

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0.034 0.0236 -1.44 .1534 0.0052 -0.0730
Period Op-2 0.053 0.0504 1.05 .2941 0.1368 -0.0305
Op-i 0611 0.073 0.0527 1.39 .1671 0.1608 -0.0141
Op-2 0611 -0.056 0.1248 -0.45 .6553 0.1512 -0.2629
Op-i 0910 -0.181 0.0563 -3.21 .0018 -0.0873 -0.2741
Op-2 0910 0.026 0.1208 0.21 .8309 0.2263 -0.1746
Op-i 0915 -0.047 0.0631 -0.74 .4591 0.0578 -0.1516
Op-2 0915 0.010 0.1248 0.08 .9371 0.2169 -0.1972
Op-1 101S 0.081 0.0631 1.29 .1993 0.1862 -0.0232
Op-2 1015 0.233 0.1248 1.87 .0647 0.4399 0.0258
Op-I 1210 -0.136 0.0527 -2.58 .0112 -0.0486 -0.2236
Op-2 1210 0.214 0.1208 1.77 .0793 0.4145 0.0136
Op-i 2210 0.006 0.0575 0.10 .9236 0.1010 -0.0899
Op-2 2210 -0.108 0.1248 -0.86 .3893 0.0992 -0.3149

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95W Lower 95%

Period -0.0070 0.0557 -1.564 .1207 0.0053 -0.1794

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.1292 0.1355 0.95 .3423 0.3540 -0.0956
Station 0910 -0.2066 0.1333 -1.55 .1241 0.0146 -0.4277
Station 0915 -0.0568 0.1398 -0.41 .6856 0.17S2 -0.2888
Station 1015 -0.1514 0.1398 -1.08 .2815 0.0806 -0.3834
Station 1210 -0.3501 0.1318 -2.66 .0091 -0.1314 -0.5689
Station 2210 0.1134 0.1374 0.83 .4111 0.3414 -0.1146

Station-period means and deltas from original data where control n-l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-i 20 0.29 1.25 0.082 0.46 0.12 0.20 2.25 0.45 -0.05
0611 Op-2 4 0.88 2.00 0.515 2.52 -0.77 -0.31 2.00 1.04 -1.67
0910 Op-1 19 1.28 3.00 0.201 1.70 0.85 -0.80 3.50 -0.30 -1.31
0910 Op-2 5 0.65 1.50 0.269 1.40 -0.10 0.15 2.25 1.19 -0.89
0915 Op-1 15 0.68 2.00 0.183 1.08 0.29 -0.20 2.25 0.15 -0.55
0915 Op-2 4 0.88 2.00 0.473 2.38 -0.63 -0.31 3.25 1.90 -2.52
1015 Op-1 15 0.25 1.50 0.112 0.49 0.01 0.23 2.75 0.64 -0.18
1015 Op-

2  
4 0.06 0.25 0.063 0.26 -0.14 0.50 2.00 1.92 -0.92

1210 Op-l 20 1.19 4.75 0.267 1.75 0.63 -0.70 5.00 -0.13 -1.27
1210 Op-2 5 0.20 0.50 0.094 0.46 -0.06 0.60 2.25 1.81 -0.61
2210 Op-i 17 0.40 1.50 0.119 0.65 0.15 0.05 3.25 0.44 -0.33
2210 Op-2 4 1.00 2.75 0.604 2.92 -0.92 -0.44 1.00 0.24 -1.12

Period means and deltas from original control data where n-i

Station - Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i
Op-2

20 0.49 1.75 0.113 0.72 0.25
5 0.80 1.75 0.398 1.91 -0.31



Analysis of Variance for SFQ for 0475 - Metandrocarpa taylori

Stations . 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo(x - .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD '1 108.000 0.49 0.4845
SEASON 1 108.000 0.03 0.8556
STATION 5 108.000 0.51 0.7681
PERIODOSESOI 1 108.000 0.03 0.8556
STATION*PERIOD 5 108.000 0.51 0.7681
STATION-SEASON 5 108.000 0.03 0.9994
PERIOD*STATION-SEASON 5 108.000 0.03 0.9994

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.49 0.00 0.1812 0.1132
STATIOrPERIOD 2.55 0.00 0.2878 0.1276

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.2S12 0.3263 -0.770 .4432
Period in PC 0.0000 0.1474 0.000 1.000
Period in FC-S -0.0000 0.1496 -0.000 1.000
Period in PC-W 0.0000 0.2539 0.000 1.000
Period in DC-S -0.3165 0.3192 -0.992 .3236
Period in DC-W -0.1859 0.5693 -0.326 .7447

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 951 Lower 95%

Period Op-i -0.042 0.0253 -1.66 .1006 0.0001 -0.0838
Period Op-2 0.000 0.0541 0.00 1.000 0.0897 -0.0897
Op-i 0611 0.000 0.0565 0.00 1.000 0.0938 -0.0938
Op-2 0611 -0.000 0.1338 -0.00 1.080 0.2220 -0.2220
Op-1 0910 -0.251 0.0604 -4.16 .0001 -0.1510 -0.3514
Op-2 0910 0.000 0.1296 0.00 1.000 0.2150 -0.2150
op-1 0915 0.000 0,0677 0.00 1.000 0.1123 -0.1123
Op-2 0915 -0.000 0.1338 -0.00 1.000 0.2220 -0.2220
Op-i 1015 -0.000 0.0677 -0.00 1.000 0.1123 -0.1123
Op-2 1015 -0.000 0.1338 -0.00 1.000 0.2220 -0.2220
Op-l 1210 -0.000 0.0565 -0.00 1.000 0.0938 -0.0938
Op-2 1210 0.000 0.1296 0.00 1.000 0.2150 -0.2150
Op-1 2210 -0.000 0.0617 -0.00 1.000 0.1023 -0.1023
Op-2 2210 -0.000 0.1338 -0.00 1.000 0.2220 -0.2220

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 9S% Lower 95%

Period -0.0419 0.0597 -0.701 .4845 0.0571 -0.1409

Paired comparisons of least square means for stations between periods

Source Difference Etd. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.0000 0.1453 0.00 1.000 0.2410 -0.2410
Station 0910 -0.2512 0.1429 -1.76 .0817 -0.0140 -0.4883
Station 0915 0.0000 0.1500 0.00 1.000 0.2488 -0.2488
Station 1015 0.0000 0.1500 0.00 1.000 0.2488 -0.2488
Station 1210 -0.0000 0.1414 -0.00 1.000 0.2346 -0.2346
Station 2210 0.0000 0.1474 0.00 1.000 0.2445 -0.2445

Station-period means and deltas from original data where control n-1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range. Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

0611 Op-I 20 0.00 0.00 .0.000 0.00 0.00
0611 Op-2 4 0.00 0.00 0.000 0.00 0.00
0910 Op-l 19 0.91 15.00 0.785 2.56 -0.74 -0.91 15.00 0.74 -2.56
0910 Op-2 5 0.00 0.00 0.000 0.00 0.00
0915 Op-1 15 0.00 0.00 0.000 0.00 0.00
0915 Op-2 4 0.00 0.00 0.000 0.00 0.00
1015 Op-I 15 0.00 0.00 0.000 0.00 0.00
1015 Op-2 4 0.00 0.00 0.000 0.00 0.00
1210 Op-l 20 0.00 0.00 0.000 0.00 0.00
1210 Op-2 5 0.00 0.00 0.000 0.00 0.00
2210 Op-l 17 0.00 0.00 0.000 0.00 0.00
2210 Op-2 4 0.00 0.00 0.000 0.00 0.00

Period means and deltas from original control data where n=l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 0.00 0.00 0.000
Op-2 5 0.00 0.00 0.000



Analysis of Variance for SAQ for 0523 - Mitra idae

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x - .5)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 102.000 3.52 0.0636
SEASON 1 102.000 0.27 0.6064
STATION 5 102.000 11.00 0.0000
PERIOD-SEASON 1 102.000 1.25 0.2654
STATION-PERIOD 5 102.000 0.60 0.6999
STATION-SEASON 5 102.000 0.30 0.9107
PER IOD - STATION* SEASON 5 102.000 1.30 0.2707

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 500

Source Parameter Parameter Power Power Change

PERIOD 3.52 2.45 0.5066 0.4646 0.7854

STATION-PERIOD 3.00 0.00 0.3224 0.2845

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.6057 0.2930 2.067 .0413
Period in PC -0.0027 0.1323 -0.020 .9840
Period in FC-S 0.0478 0.1353 0.354 .7244
Period in FC-W -0.0531 0.2275 -0.234 .8158
Period in DC-S 0.9153 0.2886 3.172 .0020
Period in DC-W 0.2961 0.5101 0.581 .5628

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95t

Period Op-l -0.131 0.0229 -5.73 .0000 -0.0933 -0.1694
Period Op-2 -0.232 0.0484 -4.79 .0000 -0.1S1S -0.3123
Op-1 0611 0.051 0.0512 11.00 .3213 0.1361 -0.0340
Op-2 0611 -0.029 0.1199 -0.24 .8071 0.1697 -0.2284
Op-1 0910 0.031 0.0546 0.56 .5741 0.1215 -0.0599
Op-2 0910 -0.022 0.1161 -0.19 .8500 0.1707 -0.2147
Op-1 0915 -0.080 0.0614 -1.30 .1968 0.0222 -0.1818
Op-2 0915 -0.136 0.1199 -1.15 .2517 0.0608 -0.3372
Op-i 1015 -0.432 0.0614 -7.04 .0000 -0.3305 -0.5344
Op-2 1015 -0.729 0.1199 -6.08 .0000 -0.5299 -0.9280
Op-i 1210 -0.201 0.0512 -3.92 .0002 -0.1156 -0.2858
Op-2 1210 -0.318 0.1161 -2.74 .0072 -0.1255 -0.6110
Op-i 2210 -0.157 0.0560 -2.80 .0060 -0.0641 -0.2500
Op-2- 2210 -0.154 0.1199 -1.29 .2009 0.0447 -0.3S34

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.1005 0.0536 1.875 .0636 0.1895 0.0116

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 951

Station 0611 0.0804 0.1304 0.62 .5389 0.2969 -0.1360
Station 0910 0.0528 0.1283 0.41 .6814 0.2658 -0.1602
Station 0915 0.0584 0.1347 0.43 .6655 0.2820 -0.1652
Station 1015 0.2965 0.1347 2.20 .0300 0.5201 0.0728
Station 1210 0.1176 0.1269 0.93 .3564 0.3282 -0.0931
Station 2210 -0.0027 0.1323 -0.02 .9840 0.2170 -0.2223

Station-period means and deltas from original data where control n0l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 951 c.i. 950 c.i. Delta Range 95% Cli. 95% C.I.

0611 op-i 19 0.11 1.50 0.080 0.27 -0.06 0.05 0.75 0.14 -0.03
0611 Op-2 4 0.06 0.25 0.063 0.26 -0.14 -0.06 0.25 0.14 -0.26
0910 Op-1 18 0.08 0.75 0.050 0.19 -0.02 0.07 1.75 0.26 -0.12
0910 Op-2 5 0.05 0.25 0.050 0.19 -0.09 -0.05 0.25 0.09 -0.19
0915 Op-1 14 0.23 0.50 0.055 0.35 0.11 -0.14 0.75 0.01 -0.30
0915 Op-2 4 0.19 0.50 0.120 0.57 -0.19 -0.19 0.50 0.19 -0.57
1015 Op-i 14 1.04 3.25 0.241 1.56 0.51 -0.95 2.75 -0.44 -1.45
1015 Op-2 4 3.19 3.50 0.915 6.10 0.28 -3.19 3.50 -0.28 -6.10
1210 Op-1 19 0.61 3.25 0.179 0.98 0.23 -0.45 4.00 -0.04 -0.85
1210 Op-2 5 0.50 1.00 0.177 0.99 0.01 -0.50 1.00 -0.01 -0.99
2210 Op-i 16 0.42 1.50 0.109 0.65 0.19 -0.25 2.50 0.04 -0.54
2210 Op-2 4 0.25 0.75 0.177 0.81 -0.31 -0.25 0.75 0.31 -0.81

Period means and deltas from original control data where n-1

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 951 C.I.

Op-I
Op-2

19 0.16 1.25 0.069 0.30 0.01
5 0.00 0.00 0.000



Analysis of Variance for SFQ for 0528 - Ocenebra spp.

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data not transformed.

Results for Analysis Of Variance

Source Source df Error df F-value Prob.

PERIOD 1 109.000 0.23 0.6359
SEASON 1 108.000 0.13 0.7209
STATION 5 108.000 0.10 0.9912
PERIOD-SEASON 1 108.000 0.10 0.7550
STATION-PERIOD 5 108.000 0.06 0.9979
STATION* SEASON 5 108.000 0.0S 0.9984
PERIOD-STATIONSEASON 5 108.000 0.03 0.9996

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.23 0.00 0.137S 0.1538

STATION*PERIOD 0.28 0.00 011188 0.1068

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.3016 0.6389 0.360 .7199
Period in PC 0.1354 0.3788 0.358 .7214
Period in PC-S 0.0208 0.3846 0.054 .9569
Period in PC-W 0.2500 0.6527 0.383 ' .7024
Period in DC-S 0.1282 0.8204 0.156 .8761
Period in DC-W 0.4750 1.4635 0.325 .7461

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 951

Period Op-1 0.236 0.0650 3.63 .0004 0.3438 0.1282
Period Op-2 0.163 0.1390 1.17 .2428 0.3937 -0.0674
Op-i 0611 0.354 0.1454 2.44 .0165 0.5953 0,1130
Op-2 0611 0.208 0.3440 0.61 .5460 0.7790 -0.3624
Op-i 0910 0.264 0.1552 1.70 .0915 0.5218 0.0068
Op-2 0910 0.219 0.3331 0.66 .5127 0.7713 -0.3338
Op-i 0915 0.153 0.1739 0.88 .3797 0.4420 -0.1352
Op-2 0915 0.208 0.3440 0.61 .5460 0.7790 -0.3624
Op-I 1015 0.250 0.1739 1.44 .1535 0.5386 -0.0386
Op-2 1015 0.083 0.3440 0.24 .8090 0.6540 -0.4874
Op-i 1210 0.217 0.1454 1.49 .1379 0.4584 -0.0239
Op-2 1210 0.219 0.3331 0.66 .5127 0.7713 -0.3338
Op-i 2210 0.177 0.1586 1.12 .2666 0.4402 -0.0860
Op-2 2210 0.042 0.3440 0.12 .9038 0.6124 -0.5290

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0728 0.1534 0.475 .6359 0.3274 -0.1817

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value prob. Upper 95% Lower 95%

Station 0611 0.1458 0.3734 0.39 .6969 0.7654 -0.4737
Station 0910 0,0455 0.3675 0.12 .9016 0.6552 -0.5641
Station 0915 -0.0549 0.3865 -0.14 .8870 0.5846 -0.6944
Station 1015 0.1667 0.3855 0.43 .6663 0.8062 -0.4729
Station 1210 -0.0015 0.3634 -0.00 .9967 0.6014 -0,6044
Station 2210 0.13S4 0.3788 0.36 .7214 0.7638 -0.4930

Station-period means and deltas from original data where control n-l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-i 20 0.04 0.50 0.027 0.09 -0.02 0.31 2.25 0.86 0.07
0611 Op-2 4 0.00 0.00 0.000 0.19 0.25 0.39 -0.01
0910 Op-I 19 0.09 0.50 0.044 0.18 0.00 0.22 2.50 0.50 -0.05
0910 Op-2 5 0.00 0.00 0.000 0.20 0.25 0.34 0.06
0915 Op-I 15 0.17 0.7S 0.058 0.29 0.04 0.17 2.75 0.52 -0.19
0915 Op-2 4 0.0D 0.00 0.000 0.19 0.25 0.39 -0.01
1015 Op-i 15 0.08 1.00 0.068 0.23 -0.06 0.25 3.00 0.61 -0.11
1015 Op-2 4 0.06 0.25 0.063 0.26 -0.14 0.13 0.25 0.35 -0.10
1210 Op-i 20 0.16 1.00 0.066 0.30 0.02 0.19 2.75 0.47 -0.09
1210 Op-2 5 0.00 0.00 0.000 0.20 0.25 0.34 0.06
2210 Op-1 17 0.19 1.50 0.092 0.39 -0.00 0.15 3.50 0.52 -0.23
2210 Op-2 4 0.13 0.25 0.072 0.35 -0.10 0.06 0.50 0.44 -0.32

Period means and deltas from original control data where n-1

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-I 20 0.35 2.00 0.114 0.59 0.11
Op-2 5 0.20 0.25 0.050 0.34 0.06



Analysis of Variance for SF0 for 1451 - Ophiactis simplex

Stations . 2210, 0611, 0910, 0915, 1015, 1210

Data not transformed.

Satterthwaite's Adjustment for Degrees
of Freedom used in Analysis of Variance.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 1.89 0.1725
SEASON 1 108.000 1.89 0.1725
STATION 5 108.000 1.81 0.1169
PERIOD-SEASON 1 108.000 1.89 0.1725
STATION-PERIDD 5 108.000 . 1.81 0.1168
STATION-SEASON 5 108.000 1.81 0.1169
PERIOD- STATION- SEASON 5 109.000 1.61 0.1168

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 1.89 0.85 0.3909 0.2384
STATION-PERIOD 9.05 3.8B 0.7211 0.3913

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 1.4583 0.9679 1.507 .1348
Period in PC -0.0000 0.4370 -0.000 1.000
Period in FC-S -0.0000 0.4438 -0.000 1.000
Period in FC-W 0.0000 0.7531 0.000 1.000
Period in DC-S 2.9167 0.9466 3.081 .0026
Period in DC-W 0.0000 . 1.6986 0.000 1.000

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-I 0.000 0.0750 0.00 1.000 0.1244 -0.1244
Period Op-2 -0.243 0.1603 -1.52 .1325 0.0230 -0.5091
Op-1 0611 0.000 0.1677 0.00 1.000 0.2783 -0.2783
Op-2 0611 -0.000 0.3969 -0.00 1.000 0.6585 -0.6585
Op-I 0910 * 0.000 0.1791 0.00 1.000 0.2971 -0.2971
Op-2 0910 -0.000 0.3843 -0.00 1.000 0.6376 -0.6376
Op-I 0915 0.000 0.2007 0.00 1.000 0.3330 -0.3330
Op-2 091S -1.458 0.3969 -3.67 .0004 -0.7998 -2.1168
Op-i 1015 0.000 0.2007 0.00 1.000 0.3330 -0.3330
Op-2 1015 0.000 0.3969 0.00 1.000 0.6585 -0.6585
Op-i 1210 0.000 0.1677 0.00 1.000 0.2783 -0.2783
Op-2 1210 0.000 0.3843 0.00 1.000 0.6376 -0.6376
Op-i 2210 -0.000 0.1830 -0.00 1.000 0.3036 -0.3036
Op-2 2210 0.000 0.3969 0.00 1.000 0.6585 -0.6895

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.2431 0.1770 1.373 .1725 0.5367 -0.0506

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 951 Lower 95%

Station 0611 0.0000 0.4309 0.00 1.000 0.7149 -0.7149
Station 0910 0.0000 0.4240 0.00 1.000 0.7034 -0.7034
Station 0915 1.4593 0.4448 3.28 .0014 2.1962 0.7204
Station 1015 -0.0000 0.4448 -0.00 1.000 0.7379 -0.7379
Station 1210 -0.0000 0.4193 -0.00 1.000 0.69S7 -0.6957
Station 2210 -0.0000 0,4370 -0.00 1.000 0.7251 -0.7251

Station-period means and deltas from original data where control n-1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

0611 Op-1 20 0.00 0.00 0.000 0.00 0.00
0611 Op-2 4 0.00 0.00 0.000 0.00 0.00
0910 Op-1 19 0.00 0.00 0.000 0.00 0.00
0910 Op-2 5 0.00 0.00 0.000 0.00 0.00
0915 Op-i 15 0.00 0.00 0.000 0.00 0.00
0915 Op-2 4 2.19 8.75 2.198 9.15 -4.77 -2.19 8.75 4.77 -9.15
1015 Op-1 15 0.00 0.00 0.000 0.00 0.o0
1015 Op-2 4 0.00 0.00 0.000 0.00 0.00
1210 Op-2 20 0.00 0.00 0.000 0.00 0.00
1210 Op-2 5 0.00 0.00 0.000 0.00 0.00
2210 Op-1 17 0.00 0.00 0.000 0.00 0.00
2210 Op-2 4 0.00 0.00 0.000 0.00 0.00

Period means and deltas from original control, data where n-i

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 0:00 0.00 0.000
Op-2 5 0.00 0.00 0.000



Analysis of Variance for SFQ for 0716 - Ophiothrix spp.

Stations = 2210, 0611, 0910, 091S, 1015, 1210

Data transformed using log baselO(x + .1)

Results for Analysis of Variance

Source Source df Error df F-value

PERIOD
SEASON
STATION
PERIOD-SEASON
STATION-PERIOD
STATION'SEASON
PERIOD'STATION'SEASON

Results for Power Analysis
Power at alpha . .1

1 108.000 2.86
1 108.000 - 18.50
s 108.000 3.97
1 108.000 8.15
5 108.000 0.30
5 108.000 1.06
5 108.000 1.59

Prob.

0.0939
0.0000
0.0024
0.0052
0.9112
0.3843
0.1701

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 2.86 1.80 0.5143 0.3797 0.6830

STATION*PERIOD 1.51 0.00 0.2072 0.1299

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -1.1340 0.7482 -1.516 .1325
Period in PC -0.2536 0.3378 -0.751 .4545
Period in PC-S 0.1925 0.3430 0.561 .57S8
Period in FC-H -0.6997 0.5021 -1.202 .2320
Period in DC-S 0.7635 0.7317 1.043 .2991
Period in DC-W -3.0314 1.3052 -2.323 .0221

Least square means & confidence intervals from analysis of variance

Source LS Mean itd. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0.669 0.0580 -11.55 .0000 -0.5733 -0.7656
Period Op-2 -0.438 0.1239 -3.54 .0006 -0.2326 -0.6438
Op-i 0611 -0.701 0.1296 -5.41 .0000 -0.4857 -0.9159
Op-2 0611 -0.169 0.3068 -0.55 .5835 0.3403 -0.6777
Op-i 0910 -0.564 0.13S4 -4.22 .0001 -0.3548 -0.8141
Op-2 0910 -0.612 0.2971 -2.06 .0419 -0.1188 -1.1045
Op-i 0915 -1.192 0.1551 -7.68 .0000 -0.9342 -1.4489
Op-2 0915 -0.963 0.3068 -3.14 .0022 -0.4536 -1.4716
Op-i I015 -0.483 0.1551 -3.12 .0024 -0.2259 -0.7406
Op-2 1015 -0.234 0.3068 -0.76 .4464 0.2746 -0.7434
Op-i 1210 -0.830 0.1296 -6.40 .0000 -0.6146 -1.0447
Op-2 1210 -0.678 0.2971 -2.28 .0244 -0.1655 -1.1712
Op-I 2210 -0.227 0.1414 -1.61 .1112 0.0075 -0.4618
Op-2 2210 0.026 0.3068 0.09 .9314 0.5354 -0.4825

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.2313 0.1368 -1.690 .0939 -0.0043 -0.4583

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.5321 0.3331 -1.60 .1130 0.0204 -1.0847
Station 0910 0.0272 0.3277 0.08 .9340 0.5709 -0.5165
Station 0915 -0.2290 0.3438 -0.67 .5069 0.3414 -0.7993
Station 101S -0.2485 0.3438 -0.72 .4708 0.3216 -0.8192
Station 1210 -0.1513 0.3241 -0.47 .6416 0.3664 -0.6890
Station 2210 -0.2536 0.3378 -0.75 .4545 0.3069 -0.8141

Station-period means and deltas from original data where control n-I

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CII. 95% C.I.

0611 Op-1 20 0.81 2.75 0.175 1.18 0.45 -0.78 2.75 -0.41 -1.14
0611 Op-2 4 0.69 2.00 0.449 2.12 -0.74 -0.63 2.25 0.92 -2.17
0910 Op-i 19 0.95 3.50 0.231 1.43 0.46 -0.91 3.50 -0.42 -1.39
0910 Op-2 5 0.70 2.25 0.429 1.89 -0.49 -0.65 2.00 0.42 -1.72
0915 Op-I 15 2.83 6.SO 0.480 3.86 1.80 -2.78 6.25 -1.76 -3.80
0915 Op-2 4 2.25 2.25 0.530 3.94 0.56 -2.19 2.50 -0.34 -4.04
1015 Op-i is 0.75 2.75 0.210 1.20 0.30 -0.70 3.00 -0.24 -1.16
1015 Op-2 4 0.75 1.25 0.306 1.72 -0.22 -0.69 1.50 0.46 -1.83
1210 Op-i 20 2.11 8.50 0.577 3.32 0.91 -2.08 8.75 -0.88 . -3.27
1210 Op-2 5 2.80 7.00 1.285 6.37 -0.77 -2.75 7.25 0.89 -6.39
2210 Op-i 17 0.20 0.75 0.063 0.33 0.06 -0.17 1.00 -0.02 -0.31
2210 Op-2 4 0.25 0.75 0.177 0.81 -0.31 -0.19 1.00 0.49 -0.87

Period means and deltas from original control data where n=l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 951 C.I.

Op-i 20 0.04 0.25 0.020 0.08 -0.01
Op-2 5 0.05 0.25 0.050 0.19 -0.09



Analysis of Variance for SFQ for 0561 - Ophiuroidea unid.

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 5.88 0.0170
SEASON 1 108.000 0.26 0.6139
STATION 5 108.000 5.12 0.0003
PERIOD-SEASON 1 108.000 1.02 0.3156
STATION-PERIOD 5 106.000 3.91 0.0027
STATION-SEASON 5 106.000 2.41 0.0412
PERIOD*STATIONJSKEASON 5 108.000 2.59 0.0298

Results for Power Analysis
Power at alpha = .1

Ron- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50S

SOurCe Parameter Parameter Power Power Change

PERIOD 5.88 4.77 0.7776 0.7002 0.1239

STATION-PBRIOD 19.55 14.18 0.9675 0.89S0 0.1150

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.9589 0.3762 2.549 .0122
Period in FC 0.0417 0.1699 0.245 .8067
Period in PC-S 0.0833 0.1725 0.483 .6299
Period in FC-W 0.0000 0.2927 0.000 1.000
Period in DC-S 0.5011 0.3679 1.362 .1760
Period in DC-W 1.4167 0.6563 2.159 .0331

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95V Lower 95%

Period Op-l -0.031 0.0291 -1.07 .2873 0.0172 -0.0795
Period Op-

2  
-0.198 0.0623 -3.18 .0019 -0.0945 -0.3013

op-l 0611 -0.074 0.0652 -1.14 .2562 0.0337 -0.1826
Op-

2 
0611 -0.917 0.1843 -5.94 .0000 -0.6607 -1.1726

Op-I 0910 -0.009 0.0696 -0.13 .8982 0.1065 -0.1244
Op-

2 
0910 -0.062 0.1494 -0.42 .6765 0.1853 -0.3103

Op-I 0915 0.000 0.0780 0.00 1.000 0.1294 -0.1294
Op-2 0915 -0.042 0.1543 -0.27 .7876 0.2143 -0.2976
Op-i 101S -0.011 0.0780 -0.15 .8844 0.1180 -0.1408
Op-

2 
1015 -0.000 0.1543 -0.00 1.000 0.2559 -0.2559

Op-i 1210 -0.092 0.0652 -1.42 .1598 0.0159 -0.2004
Op-2 1210 -0.125 0.1494 -0.84 .4045 0.1228 -0.3728
Op-l 2210 -0.000 0.0711 -0.00 1.000 0.1180 -0.1180
Op-2 2210 -0.042 0.1543 -0.27 .7876 0.2143 -0.2976

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.1668 0.0688 2.424 .0170 0.2809 0.0526

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.8423 0.1675 5.03 .0000 1.1201 0.5644
Station 0910 0.0536 0.1648 0.33 .7457 - 0.3270 -0.2198
Station 0915 0.0417 0.1729 0.24 .8100 0.3285 -0.2451
Station 1015 -0.0114 0.1729 -0.07 .9477 0.2754 -0.2982
Station 1210 0.0327 0.1630 0.20 .8412 0.3031 -0.2376
Station 2210 0.0417 0.1699 0.25 .8067 0.3235 -0.2402

Station-period means and deltas from original data where control n.1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-i 20 0.09 1.50 0.075 0.25 -0.07 -0.09 1.50 0.07 -0.25
0611 Op-2 4 0.63 1.50 0.375 1.82 -0.57 -0.63 1.50 0.57 -1.82
0910 Op-

1  
19 0.01 0.25 0.013 0.04 -0.01 -0.01 0.25 0.01 -0.04

0910 Op-
2  

5 0.10 0.50 0.100 0.38 -0.18 -Q.10 0.50 0.18 -0.38
0915 Op-i 15 0.00 0.00 0.000 0.00 0.00
0915 Op-2 4 0.06 0.25 0.063 0.26 -0.14 -0.06 0.25 0.14 -0.26
1015 Op-i 15 0.02 0.2S 0.017 0.05 -0.02 -0.02 0.25 0.02 -0.05
1015 Op-2 4 0.00 0.00 0.000 0.00 0.00
1210 Op-i 20 0.11 2.00 0.10o 0.32 -0.10 -0.11 2.00 0.10 -0.32
1210 Op-2 5 0.20 1.00 0.200 0.76 -0.36 -0.20 1.00 0.36 -0.76
2210 Op-i 17 0.00 0.00 0.000 0.00 0.00
2210 Op-2 4. 0.06 0.25 0.063 0.26 -0.14 -0.06 0.25 0.14 -0.26

Period means and deltas from original control data where n-i

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% CI.

Op-1 20 0.00 0.00 0.000
Op-2 5 0.00 0.00 0.000



Analysis of Variance for SFQ for 0398 - Pagurus app.

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo0x . .5)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108,000 5.57 0.0200
SEASON 1 108.000 1.22 0.2712
STATION 5 108.000 3.06 0.0128
PERIOD-SEASON 1 108.000 0.14 0.7129
STATION-PERIOD 5 108.000 0.33 0.8956
STATION*SEASON 5 108.000 0.08 0.9951
PERIOD-*STTION*SEASON 5 108.000 0.30 0.9137

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 5.57 4.47 0.7583 0.6758 0.9422

STATION*PERIOD 1.64 0.00 0.2171 0.1495

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -1.1882 0.5493 -2.163 .0327
Period in PC -0.2344 0.2480 -0.945 .3467
Period in FC-S -0,2576 0.2O1S -1.023 .3087
Period in PC-N -0.2112 0.4274 -0.494 .6221
Period in DC-S -1.3874 0.5372 -2.583 .0111
Period in DC-N -0.9890 0.9583 -1.032 .3043

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err.- T-value Prob. Upper 95% Lower 95%

Period Op-i 0.357 0.0425 8.40 .0000 0.4280 0.2869
Period Op-2 0.595 0.0910 6.53 .0000 0.7455 0.4436
Op-i 0611 0.713 0.0952 7.49 .0000 0.8712 0.5554
Op-

2 
0611 0.902 0.2252 4.01 .0001 1.2760 0.5286

Op-i 0910 0.397 0.1016 3.90 .0002 0.5653 0.2281
Op-2 0910 0.764 0.2181 3.50 .0007 1.1259 0.4023
Op-I 0915 0.537 0.1139 4.71 .0000 0.7256 0.3477
Op-2 0915 0.554 0.2252 2.46 .0155 0.9276 0.1802
Op-i 1015 0.306 0.1139 2.69 .0084 0.4948 0.1169
Op-2 1015 0.510 0.2252 2.26 .0256 0.8837 0.1363
Op-i 1210 0.034 0.0952 0.36 .7222 0.1918 -0.1240
Op-2 1210 0.444 0.2181 2.04 .0440 0.8062 0.0825
Op-i 2210 0.158 0.1038 1.52 .1304 0.3305 -0.0140
Op-2 2210 0.393 0.2252 1.74 .0841 0.7663 0.0189

Paired coeparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.2371 0.1004 -2.360 .0200 -0.0705 -0.4038

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.1891 0.2445 -0.77 .4411 0.2166 -0.5947
Station 0910 -0.3674 0.2406 -1.53 .1297 0.0318 -0.7666
Station 0915 -0.0172 0.2524 -0.07 .9456 0.4015 -0.4360
Station 1015 -0.2041 0.2524 -0.81 .4205 0.2147 -0.6228
Station 1210 -0.4104 0.2380. -1.72 .0874 -0.0156 -0.8052
Station 2210 -0.2344 0.2480 -0.95 .3467 0.1771 -0.6459

Station-period means and deltas from original data where control n=1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

0611 Op-i 20 1.33 8.00 0.438 2.24 0.41 4.74 18.25 6.60 2.87
0611 Op-2 4 0.25 0.75 0.177 0.81 -0.31 5.25 6.75 10.31 0.19
0910 Op-i 19 2.42 7.00 0.445 3.36 1.49 3.83 15.25 5.62 2.04
0910 Op-2 5 1.10 3.75 0.678 2.98 -0.78 4.45 6.25 8.07 0.83
0915 Op-i 15 3.05 14.50 0.996 5.19 0.91 3.82 16.50 6.03 1.60
0915 Op-2 4 1.25 1.75 0.368 2.42 0.08 4.25 7.25 9.54 -1.04
1015 Op-l 15 4.53 12.50 1.012 6.70 2.36 2.33 18.25 4.92 -0.26
1015 Op-2 4 2.31 7.25 1.666 7.61 -2.99 3.19 12.50 12.47 -6.10
1210 Op-1 20 7.31 14.25 0.892 9.18 5.45 -1.25 18.00 1.00 -3.50
1210 Op-2 5 2.35 7.50 1.355 6.11 -1.41 3.20 9.75 8.70 -2.30
2210 Op-i 17 4.43 9.50 0.704 5.92 2.93 1.54 16.00 3.25 -0.17
2210 Op-2 4 2.00 3.75 0.848 4.70 -0.70 3.50 9.25 10.43 -3.43

Period means and deltas from original control data where n-l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 9S% C.I.

Op-i 20 6.06 15.00 0.763 7.66 4.47
0p-2 5 5.55 6.25 1.155 8.76 2.34



Analysis of Variance for SF0 for 0544 - Pelecypoda unid. boring

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x . .1)

Results for Analysis of Variance

Source Source df Error df F-valuce

PERIOD
SEASON
STATION
PRRIODDSEASON
STATION-PERIOD
STATION SEASON
PERIOD-STATION-SEASON

Results for Power Analysis
Power at alpha - .1

Non-
Centre

Source Parame

PERIOD 0.:
STATION-PERIOD 4.2

1
1
5
1

108.000 0.16
108.000 3.14
108.000 4.46
108.000 0.29
108.000 0.85
108.000 0.05
108.000 0.24

Prob.

0.6929
0.0791
0.0010
0.5925
0.5156
0.9984
0.9418

Adjusted non- Power to
ility Centrality Adjusted Detect 50%
eter Parameter Power Power Change

16 0.00 0.1262 0.7775
6 0.00 0.4200 0.1191

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.4536 0.9923 -0.457 .6485
Period in PC 0.0226 0.4480 0.050 .9599
Period in FC-S 0.0889 0.4549 0.195 .8454
Period in FC-W -0.0437 0.7720 -0.057 .9549
Period in DC-S 0.0645 0.9704 0.066 .9471
Period in DC-W -0.9718 1.7310 -0.561 .5757

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95%

Period Op-i -0.890 0.0769 -11.59 .0000 -0.7629
Period Op-2 -0.819 0.1644 -4.98 .0000 -0.5459
Op-I 0611 0.293 0.1719 1,71 .0909 0.5785
Op-2 0611 -0.159 0.4069 -0.39 .6968 0.5161
Op-i 0910 -1.185 0.1836 -6.46 .0000 -0.8804
Op-2 0910 -0.700 0.3940 -1.78 .0783 -0.0465
Op-1 0915 -0.911 0.2057 -4.43 .0000 -0.5697
Op-2 0915 -1.249 0.4069 -3.07 .0027 -0.5738
Op-i 1015 -1.397 0.2057 -6.79 .0000 -1.0556
Op-2 1015 -1.116 0.4069 -2.74 .0071 -0.4409
Op-i 1210 -1.124 0.1719 -6.54 .0000 -0.8390
Op-2 1210 -0.646 0.3940 -1.64 .1037 0.0072
Op-i 2210 -1.019 0.1876 -5.43 .0000 -0.7076
Op-2 2210 -1.041 0.4069 -2.56 .0119 -0.3663

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period -0.0718 0.1815 -0.396 .6929 0.2292

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Station 0611 0.4522 0.4417 1.02 .3082 1.1851
Station 0910 -0.4849 0.4346 -1.12 .2671 0.2362
Station 0915 0.3378 0.4559 0.74 .4603 1.0943
Station 1015 -0.2810 0.4559 -0.62 .5389 0.4754
Station 1210 -0.4778 0.4298 -1.11 .2688 0.2353
Station 2210 0.0226 0.4480 0.05 .9599 0.7659

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta

0611 Op-i 20 0.50 2.00 0.127 0.77 0.23 0.66
0611 Op-2 4 0.69 1.50 0.344 1.78 -0.41 -0.19
0910 Op-i 19 10.28 19.00 1.28S 12.98 7.58 -9.12
0910 Op-2 5 12.70 57.25 11.270 43.99 -18.59 -12.25
0915 Op-i 15 6.63 14.25 1.007 8.79 4.47 -5.43
0915 Op-2 4 9.50 18.25 4.207 22.89 -3.89 -9.00
1015 Op-1 15 18.48 S1.7S 3.670 26.35 10.61 -17.28
1015 Op-2 4 9.13 20.00 4.268 22.71 -4.46 -8.63
1210 Op-i 20 13.61 25.25 1.648 17.06 10.16 -12.45
1210 Op-2 5 4.30 11.25 1.932 9.66 -1.06 -3.85
2210 Op-i 17 9.60 17.00 1.287 12.33 6.87 -8.35
2210 Op-2 4 4.94 3.00 0.660 7.10 2.77 -4.44

Period means and deltas from original control data where noi

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 1.16 5.75 0.361 1.92 0.41
Op-2 5 0.45 1.25 0.242 1.12 -0.22

Lower 95%

-1.0180
-1.0913
0.0080

-0.8340
-1.4896
-1.3538
-1.2524
-1.9239
-1.7383
-1.7910
-1.4095
-1.3001
-1.3299
-1.7164

Lower 95%

-0.3729

Lower 95%

-0.2806
-1.2060
-0.4186
-1.0375
-1.1910
-0.7207

Delta Upper Lower
Range 95% CIi. 95% C.I.

7.00 1.48 -0.19
0.25 0.01 -0.39

24.50 -6.13 -12.11
56.00 18.49 -42.99
18.75 -2.98 -7.89
19.50 4.89 -22.89
51.75 -9.16 -25.41
20.00 5.18 -22.43
25.25 -8.98 -15.92
11.25 1.62 -9.32
1B.00 -5.48 -11.22
3.00 -2.48 -6.40



Analysis of Variance for SAQ for 0529 - Phidiana hiltoni

Stations - 2210, 0611. 0910, 0915, 1015, 1210

Data transformed using log baselo(x . .1)

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD 1 102.000 0.00 0.9541
SEASON 1 102.000 0.20 0.6554
STATION 5 102.000 2.11 0.0706
PERIOD-SEASON 1 102.000 0.44 0.5098
STATION-PERIOD 5 102.000 0.76 0.5832
STATION-SEASON 5 102.000 0.28 0.9257
PERIOD-STATION*SEASON S 102.000 0.16 0.9778

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.00 0.00 0.1006 0.4029
STATION-PERIOD 3.78 0.00 0.3828 0.1473

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.3809 0.7948 -0.479 .6327
Period in PC 0.3306 0.3589 0.921 .3592
Period in FC-S 0.1639 0.3669 0.447 .6560
Period in FC-W 0.4973 0.6170 0.806 .4222
Period in DC-S 0.3626 0.7827 0.463 .6442
Period in DC-W -1.1245 1.3835 -0.813 .4182

least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0.361 0.0622 -5.81 .0000 -0.2578 -0.4642
Period Op-2 -0-353 0.1314 -2.68 .0085 -0.1346 -0.5707
Op-i 0611 0.155 0.1390 1.12 .2672 0.3858 -0.0756
Op-2 0611 -0.091 0.3252 -0.28 .7809 0.4491 -0.6305
Op-

1 
0910 -0.653 0.1482 -4.41 .0000 -0.4072 -0.8992

Op-
2 

0910 -0.703 0.3149 -2.23 .0277 -0.1807 -1.2260
Op-l 0915 -0.735 0.1666 -4.41 .0000 -0.4585 -1.0116
Op-2 0915 -0.246 0.3252 -0.76 .4519 0.2942 -0.7854
OP-i 1015 -0.431 0.1666 -2.59 .0111 -0.1544 -0.7075
Op-2 1015 -0.155 0.3252 -0.48 .6349 0.3849 -0.6947
Op-l 1210 -0.470 0.1390 -3.38 .0010 -0.2392 -0.7006
Op-

2 
1210 -0.559 0.3149 -1.77 .0791 -0.0359 -1.0812

Op-l 2210 -0.032 0.1519 -0.21 .8329 0.2200 -0.2843
Op-2 2210 -0.363 0.3252 -1.12 .2673 0.1771 -0.9025

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 951

Period -0.0084 0.1453 -0.058 .9541 0.2329 -0.2497

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.2458 0.3537 0.69 .4887 0.8328 -0.3413
Station 0910 0.0501 0.3480 0.14 .8858 0.6278 -0.5275
Station 0915 -0.4894 0.36S4 -1.34 .1834 0.1171 -1.0960
Station 1018 -0.2760 0.3654 -0.76 .4517 0.3305 -0.8825
Station 1210 0.0886 0.3442 0.26 .7973 0.6600 -0.4827
Station 2210 0.3306 0.3589 0.92 .3592 0.9264 -0.2652

Station-period means and deltas from original data where control n.1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-l 19 0.00 0.00 0.000 0.11 1.25 0.25 -0.04
0611 Op-2 4 0.06 0.25 0.063 0.26 -0.14 -0.06 0.25 0.14 -0.26
0910 OP-i 18 1.31 7.00 0.416 2.18 0.43 -1.19 7.25 -0.33 -2.06
0910 Op-2 5 1.20 3.00 0.639 2.98 -0.58 -1.20 3.00 0.58 -2.98
0915 Op-i 14 1.32 5.25 0.393 2.17 0.47 -1.29 5.50 -0.42 -2.16
0915 Op-2 4 0.25 0.75 0.177 0.81 -0.31 -0.25 0.75 0.31 -0.81
1015 Op-l 14 0.43 2.00 0.173 0.80 0.06 -0.39 2.25 -0.01 -0.78
1015 Op-2 4 0.19 0.75 0.188 0.78 -0.41 -0.19 0.75 0.41 -0.78
1210 Op-1 19 0.71 2.75 0.216 1.16 0.26 -0.61 3.00 -0.20 -1.01
1210 Op-2 5 0.45 1.50 0.267 1.19 -0.29 -0.45 1.50 0.29 -1.19
2210 op-1 16 0.09 0.50 0.045 0.19 -0.00 0.02 1.75 0.22 -0.19
2210 Op-2 4 0.13 0.25 0.072 0.35 -0.10 -0.13 0.25 0.10 -0.35

Period means and deltas from original control data where nli

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 19 0.11 1.25 0.067 0.25 -0.04
Op-2 5 0.00 0.00 0.000



Analysis of Variance for SFQ for 0735 - Phragmatopoma californica

Stations - 2210, 0611, 0910, 09gl, 1015, 1210

Data transformed using log baselO(x * .1)

Results for Analysis of Variance

Source Source df Error df F-value

PERIOD 1 108.000 10.26
SEASON 1 108.000 0.18
STATION 5 108.000 5.13
PERIOD'SEASCN 1 108.000 0.24
STATION-PERIOD 5 108.000 2.40
STATION'SEASON 5 108.000 0.52
PERIOD*STATION*SEASON 5 108.000 0.15

Results for Power Analysis
Power at alpha - .1

Prob.

0.0018
0.6701
0.0003
0.6285
0.0416
0.7587
0.9790

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 10.26 9.07 0.9381 0.9112 0.7968
STATIO•-0PERIOD 12.01 6.79 0.8381 0.5956 0.1017

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 2.9193 0.9636 3.029 .0031
Period in PC 0.4680 0.4351 1.076 .2845
Period in FC-S 0.3912 0.4418 0.886 .3778
Period in PC-W 0.5448 0.7497 0.727 .4690
Period in DC-S 3.5091 0.9424 3.723 .0003
Period in DC-W 2.3294 1.6811 1.386 .1687

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-I 1.044 0.0746 13.99 .0000 1.1676 0.9199
Period Op-2 0.479 0.1596 3.00 .0033 0.7440 0.2144
Op-I 0611 1.177 0.1670 7.05 .0000 1.4536 0.8995
Op-2 0611 1.659 0.3951 4.20 .0001 2.3146 1.0034
Op-I 0910 0.918 0.1783 5.15 .0000 1.2141 0.6225
Op-

2 
0910 -0.045 0.3926 -0.12 .9075 0.5902 -0.6793

Op-l 0915 0.683 0.1998 3.42 .0009 1.0150 0.3520
Op-2 0915" -0.694 0.3951 -1.76 .0819 -0.0383 -1.3495
Op-1 1015 0.939 0.1998 4.70 .0000 1.2705 0.6075
Op-2 1015 0.810 0.3951 2.05 .0428 1.4658 0.1546
Op-I 1210 1.273 0.1670 7.63 .0000 1.5503 0.9962
Op-2 1210 0.341 0.3826 0.89 .3753 0.9754 -0.2941
Op-i 2210 1.272 0.1822 6.98 .0000 1.5741 0.9696
Op-2 2210 0.804 0.3951 2.03 .0444 1.4594 0.1483

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.5645 0.1762 3.204 .0018 0.8569 0.2722

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. 2-value Prob. Upper 95% Lower 95%

Station 0611 -0.4824 0.4290 -1.12 .2633 0.2293 -1.1941
Station 0910 0.9629 0.4221 2.28 .0245 1.6632 0.2626
Station 0915 1.3774 0.4428 3.11 .0024 2.1120 0.6428
Station 1015 0.1288 0.4428 0.29 .7717 0.8634 -0.6058
Station 1210 0.9326 0.4174 2.23 .0275 1.6252 0.2401
Station 2210 0.4680 0.4351 1.08 .2845 1.1899 -0.2539

Station-period means and deltas from original data where control n=l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95V c.i. 951 c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-I 20 8.23 76.25 4.028 16.66 -0.21 40.44 190.25 62.75 18.12
0611 Op-2 4 0.31 1.00 0.237 1.07 -0.44 9.38 11.75 18.18 0.57
0910 Op-i 19 3.92 12.00 0.731 5.46 2.38 43.09 138.00 65.37 20.82
0910 Op-2 5 18.85 63.75 12.188 52.69 -14.99 -9.80 59.25 20.88 -40.48
0915 Op-1, 15 5.15 12.25 0.994 7.28 3.02 23.40 106.25 42.03 4.77
0815 Op-2 4 49.00 75.50 16.264 100.76 -2.76 -39.31 64.75 6.96 -85.58
1015 Op-1 15 3.47 9.50 0.810 5.20 1.73 25.08 92.75 41.67 8.49
1015 Op-2 4 8.06 21.75 5.110 24.32 -8.20 1.63 15.75 12.36 -9.11
1210 Op-l 20 2.03 5.75 0.329 2.71 1.34 46.64 136.25 67.93 • 25.34
1210 Op-2 5 4.90 10.50 1.792 9.87 -0.07 4.15 8.00 8.36 -0.06
2210 Op-1 17 1.84 5.00 0.382 2.65 1.03 49.29 132.75 73.68 24.89
2210 Op-2 4 1.44 2.50 0.524 3.11 -0.23 8.25 12.25 17.26 -0.76

Period means and deltas from original control data where n=l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 955 C.I.

Op-i 20 48.66 133.50 10.253 70.12 27.20
Op-2 5 9.05 10.75 2.097 14.87 3.23



Analysis of Variance for SAO for 0558 - Pisaster giganteus

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x , 1)

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD 1 102.000 3.62 0.0601
SEASON 1 102.000 0.02 0.8870
STATION 5 102.000 1.31 0.2639
PERIOD-SEASON 1 102.000 0.31 0.6771
STATION-PERIMD 5 102.000 1.54 0.1841
STATION-SEASON 5 102.000 1.38 0.2392
PERIOD-STATION*SEASON 5 102.000 0.81 0.5450

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 3.62 2.54 0.5966 0.4766 0.9836

STATION-PERIOD 7.70 2.55 0.6490 0.2872 0.1989

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.5762 0.2711 -2.126 .0359
Period in FC 0.0107 0.1224 0.087 .9307
Period in FC-S 0.0693 0.1251 0.554 .5809
Period in FC-W -0.0480 0.2104 -0.228 .8202
Period in DC-S -0.4684 0.2669 -1.755 .0823
Period in DC-W -0.6839 0.4718 -1.449 .1503

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0.172 0.0212 -8.07 .0000 -0.1359 -0.2063
Period Op-2 -0.077 0.0448 -1.72 .0893 -0.0025 -0.1512
Op-i 0611 -0.326 0.0474 -6.88 .0000 -0.2474 -0.4048
Op-2 0611 -0.012 0.1109 -0.11 .9123 0.1718 -0.1963
Op-1 0910 -0.087 0.0505 -1.71 .0900 -0.0026 -0.1704
Op-2 0910 -0.159 0.1074 -1.48 .1421 0.0194 -0.3371
Op-i 0915 -0.218 0.0568 -3.84 .0002 -0.1238 -0.3124
Op-2 0915 -0.056 0.1109 -0.50 .6149 0.1281 -0.2401
Op-i 1015 -0.198 0.0568 -3.48 .0007 -0.1036 -0.2923
Op-2 1015 -0.212 0.1109 -1.91 .0584 -0.0282 -0.3964
Op-1 1210 -0.205 0.0474 -4.33 .0000 -0.1265 -0.2839
Op-2 1210 -0.018 0.1074 -0.17 .8653 0.1600 -0.1965
Op-I 2210 0.007 0.0518 0.14 .8902 0.0932 -0.0788
Op-2 2210 -0.004 0.1109 -0.03 .9749 0.1806 -0.1876

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.0942 0.0496 -1.901 .0601 -0.0120 -0.1765

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.3138 0.1206 -2.60 .0106 -0.1136 -0.5140
Station 0910 0.0724 0.1187 0.61 .5434 0.2694 -0.1246
Station 0915 -0.1622 0.1246 -1.30 .1961 0.0447 -0.3690
Station 1015 0.0144 0.1246 0.12 .9084 0.2212 -0.1925
Station 1210 -0.1869 0.1174 -1.59 .1144 0.0079 -0.3817
Station 2210 0.0107 0.1224 0.09 .9307 0.2139 -0.1925

Station-period means and deltas from original data where control n-1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

0611 Op-i 19 2.03 5.00 0.29S 2.65 1.41 -1.70 5.75 -0.97 -2.42
0611 Op-2 4 0.81 2.00 0.483 2.39 -0.72 -0.44 2.50 1.29 -2.17
0910 op-i 18 0.67 1.75 0.116 0.91 0.42 -0.32 2.25 -0.05 -0.59
0910 Op-2 5 0.80 2.50 0.443 2.03 -0.43 -0.40 2.00 0.57 -1.37
0915 Op-1 14 1.32 3.00 0.246 1.85 0.79 -0.89 2.50 -0.42 -1.37
0915 Op-2 4 0.81 2.25 0.504 2.42 -0.79 -0.44 1.75 0.95 -1.83
1015 Op-I 14 1.27 6.50 0.465 2.27 0.26 -0.84 7.00 0.10 -1.78
1015 Op-2 4 1.25 2.25 0.489 2.81 -0.31 -0.88 1.50 0.18 -1.93
1210 Op-i 19 1.30 2.75 0.186 1.69 0.91 -0.97 3.25 -0.58 -1.37
1210 Op-2 5 0.55 1.25 0.242 1.22 -0.12 -0.15 1.00 0.32 -0.62
2210 Op-i 16 0.31 0.75 0.058 0.44 0.19 0.05 2.25 0.35 -0.25
2210 Op-2 4 0.50 0.75 0.177 1.06 -0.06 -0.13 0.75 0.39 -0.64

Period means and deltas from original control data where n.1

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 19 0.33 1.50 0.096 0.53 0.13
Op-2 5 0.40 0.75 0.127 0.75 0.05



Analysis of Variance for SFQ for 0610 - Pisaster/Henricia (juv.)

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x + .1)

Results for Analysis of Variance

Source Source df Error df P-value

PERIOD
SEASON
STATION
PERIOD-SEASON
STATION*PERIOD
STATION-SRASON
PERIOD- STATION*SEASON

Results for Power Analysis
Power at alpha - .1

1 108.000 0.44
1 108.000 1.40
5 108.000 0.24
1 108.000 1.00
5 108.000 0.13
5 108.000 0.14
5 . 108.000 0.06

Prob.

0.5106
0.2401
0.9442
0.3198
0.9861
0.9834
0.9971

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50S

Source Parameter Parameter Power Power Change

PERIOD 0.44 0.00 0.1721 0.1190
STATbON-PERIOD 0.63 0.00 0.1431 0.1078

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.3305 0.6587 -0.502 .6168
Period in PC -0.1466 0.2974 -0.493 .6231
Period in FC-S -0.2628 0.3020 -0.870 .3861
Period in PC.W -0.0304 0.5125 -0.059 .9529
Period in DC-S -0.9367 0.6442 -1.4S4 .1488
Period in DC-W 0.2756 1.1491 0.240 .8109

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 951

Period Op-1 0.996 0.0510 11.68 .0000 0.6805 0.5113
Period Op-2 0.675 0.1091 6.19 .0000 0.8564 0.4944
Op-i 0611 0.933 0.1141 4.67 .0000 0.7225 0.3438
Op-2 0611 0.686 0.2701 2.54 .0125 1.1344 0.2382
Op-i 0910 0.650 0.1219 5.33 .0000 0.8520 0.4477
OP-2 0910 0.699 0.2618 2.67 .0087 1.1328 0.2651
Op-i 0915 0.700 0.1366 5.12 .0000 0.9264 0.4732
Op-2 0915 0.686 0.2701 2.54 .0125 1.1344 0.2382
Op-i 1015 0.749 0.1366 .5.49 .0000 0.9758 0.5227
Op-2 1015 0.686 0.2701 2.54 .0125 1.1344 0.2382
Op-i 1210 0.494 0.1141 4.33 .0000 0.6837 0.3050
Op-2 1210 0.699 0.2615 2.67 .0087 1.1328 0.2651
Op-i 2210 0.449 0.1245 3.61 .0005 0.6556 0.2425
Op-2 2210 0.596 0.2701 2.21 .0295 1.0437 0.1475

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 955

Period -0.0795 0.1204 -0.660 .. 5106 0.1203

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 955

Station 0611 -0.1532 0.2932 -0.52 .6024 0.3333
Station 0910 -0.0491 0.2885 -0.17 .8652 0.4296
Station 0915 0.0135 0.3027 0.04 .9646 0.5156
Station 1015 0.0629 0.3027 0.21 .8357 0.5651
Station 1210 -0.2046 0.2853 .- 0.72 .4749 0.2688
Station 2210 -0.1466 0.2974 -0.49 .6231 0.3469

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 95% c.i. 950 c.i. Delta

0611 Op-I 20 0.03 0.50 0.02S 0.08 -0.03 0.53
0611 Op-2 4 0.00 0.00 0.000 0.50
0910 Op-i 19 0.00 0.00 0.000 0.58
0910 Op-2 S 0.00 0.00 0.000 0.55
0915 Op-i 15 0.03 0.25 0.023 0.08 -0.02 0.63
0915 Op-2 4 0.00 0.00 0.000 0.50
1015 Op-i 15 0.00 0.00 0.000 0.67
1015 Op-2 4 0.00 0.00 0.000 0.50
1210 Op-i 20 0.05 0.25 0.023 0.10 0.00 0.50
1210 Op-2 5 0.00 0.00 0.000 0.56
2210 Op-1 17 0.17 1.00 0.06S 0.30 0.03 0.45
2210 Op-2 4 0.06 0.25 0.063 0.26 -0.14 0.44

Period means and deltas from original control data where n-l

Lower 955

-0.2793

Lower 95V

-0.6397
-0.5278
-0.4887
-0.4392
-0.6780
-0.6400

Delta Upper Lower
Range 95% Cli. 95% C.I.

2.00 0.79 0.26
0.50 0.82 0.18
1.50 0.83 0.33
0.50 0.51 0.29
1.75 0.95 0.32
0.SO 0.82 0.18
1.50 0.97 0.37
0.50 0.82 0.18
1.75 0.75 0.25
0.50 0.81 0.29
1.75 0.74 0.17
0.2S 0.64 0.24

Period

Op-1
Op-2

Station Standard Upper Lower
N Mean Range Error 955 C.I. 955 C.I.

20 0.55 1.50 0.117 0.79 0.31
5 0.55 0.50 0.094 0.81 0.29



Analysis of Variance for SFQ for 0389 - Pista spp.

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x . .1)

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD 1 108.000 17.55 0.0001
SEASON 1 108.000 16.85 0.0001
STATION 5 108.000 11.16 0.0000
PERIOD-SEASON 1 108.000 2.18 0.1429
STATION-PERI0D 5 108.000 0.60 0.6975
STATION*SEASON 5 .108.000 1.18 0.3246
PERIOD-STATION*SRASON 5 108.000 0.58 0.7134

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 17.55 16.22 0.9941 0.9908 0.5918
STATION*PERIOD 3.02 0.00 0.3242 0.1987

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 2.5341 0.6500 3.899 .0002
Period in PC 0.4535 0.2935 1.545 .1252
Period in FC-S 0.1391 0.2980 0.467 .6416
Period in FC-W 0.7680 0.5057 1.519 .1318
Period in DC-S 1.7960 0.6357 2.825 .0056
Period in DC-W 3.2722 1.1339 2.886 .0047

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 -0.324 0.0503 -6.43 .0000 -0.2402 -0.4073
Period Op-2 -0.822 0.1077 -7.63 .0000 -0.6431 -1.0003
OP-i 0611 0.168 0.1126 1.49 .1395 0.3545 -0.0192
OP-2 0611 -0.000 0.2668 -0.00 1.000 0.4422 -0.4422
OP-i 0910 -0.053 0.1203 -0.44 .6589 0.1463 -0.2527
Op-2 0910 -0.435 0.2581 -1.69 .0948 -0.0068 -0.8631
Op-I 0915 -0.219 0.1348 -1.62 .1072 0.0047 -0.4425
Op-2 0915 -1.012 0.2665 -3.80 .0002 -0.5698 -1.4542
Op-i 1015 -0.958 0.1348 -7.11 .0000 -0.7344 -1.1816
Op-2 1015 -1.444 0.2665 -5.42 .0000 -1.0013 -1.8857
Op-i 1210 -0.689 0.1126 -6.10 .0000 -0.5007 -0.8744
Op-2 1210 -1.394 0.2581 -5.40 .0000 -0.9654 -1.8217
Op-i 2210 -0.193 0.1229 -1.57 .1200 0.0113 -0,3964
Op-2 2210 -0.646 0.2665 -2.42 .0170 -0.2039 -i.0683

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.4979 0.1189 4.189 .0001 0.6951 0.3007

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.1677 0.2893 0.58 .5635 0.6477 -0.3124
Station 0910 0.3818 0.2847 1.34 .1828 0.8541 -0.0906
Station 0915 0.7931 0.2987 2.66 .0091 1.2886 0.2976
Station 1015 0.4855 0,2987 1.63 .1069 0.9811 -0.0100
Station 1210 0.7060 0.2816 2.51 .0137 1.1732 0.2368
Station 2210 0.4535 0.2935 1.55 .1252 0.9404 -0.0334

Station-period means and deltas from original data where control n.i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

0611 Op-I 20 0.01 0.25 0.013 0.04' -0.01 0.11 0.50 0.21 0.02
0611 Op-2 4 0.00 0.00 0.000 0.00 0.00
0910 Op-I 19 0.11 0.50 0.040 0.19 0.02 0.03 1.00 0.18 -0.10
0910 Op-2 5 0.25 1.26 0.250 0.94 -0.44 -0.05 2.25 0.94 -1.04
0915 Op-i 15 0.35 2.75 0.189 0.75 -0.05 -0.18 2.75 0.20 -0.57
0915 O•-2 4 1.00 2.75 0.604 2.92 -0.92 -1.00 2.75 0.92 -2.92
1015 Op-1 15 1.68 4.75 0.352 2.44 0.93 -1.52 4.75 -0.70 -2.28
1015 Op-2 4 2.69 3.50 0.976 5.79 -0.42 -2.69 3.50 0.42 -5.79
1210 Op-i 20 1.43 9.25 0.516 2.50 0.35 -1.30 9.00 -0.26 -2.34
1210 Op-2 5 2.75 5.00 0.825 5.04 0.46 -2.55 5.00 -0.19 -4.91
2210 Op-i 17 0.30 1.00 0.081 0.47 0.13 -0.15 1.50 0.06 -0.36
2210 Op-2 4 0.31 0.75 0.157 0.81 -0.19 -0.31 0.75 0.19 -0.81

Period means and deltas from original control data where n-i

Station Standard Upper Lower
Period N Mean Range Error 95% C.1. 95% C.1

Op-1 20 0.13 0.50 ' 0.046 0.22 0.03
Op-2 5 0.20 1.00 0.200 0.76 -0.36



Analysis of Variance for SAQ for 0317 - Pododesmus cepio

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed usinq log baselO(x . 1)

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD 1 102.000 2.08 0.1524
SEASON 1 102.000 0.61 0.4373
STATION 5 102.000 0.42 0.8340
PERIODSEASON 1 102.000 0.07 0.7941
STATION*PERIOD 5 102.000 0.24 0.9457
STATION*SEASON S 102.000 0.28 0.9213
PERIOD*STATION*SEASON 5 102.000 0.08 0.9958

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 90%

Source Parameter Parameter Power Power Change

PERIOD 2.09 1.04 0.4169 0.2674 0.4463

SThTION-PERIWD 1.18 0.00 0.1826 0.1550

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.2928 0.1051 -1.582 .1167
Period in PC 0.0000 0.0836 0.000 1.000
Period in FC-S -0.0000 0.0854 -0.000 1.000
Period in PC-N 0.0000 0.1437 0.000 1.000
Period in DC-S -0.3459 0.1823 -1.898 .0605
Period in DC-W -0.2397 0.3222 -0.744 .4596

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-l -0.058 0.0145 -3.98 .0001 -0.0335 -0.0816
Period Op-2 -0.009 0.0306 -0.29 .7749 0.0420 -0.0595
Op-1 0611 -0.094 0.0324 -2.90 .0045 -0.0402 -0.1476
Op-2 0611 -0.041 0.0757 -0.53 .5939 0.0852 -0.1662
Op-i 0910 -0.061 0.0345 -1.77 .0798 -0.0038 -0.1183
Op-2 0910 -0.012 0.0733 -0.17 .8691 0.1096 -0.1338
Op-i 0915 -0.115 0.0388 -2.98 .0036 -0.0511 -0.1799
Op-2 0915 -0.000 0.0757 -0.00 1.000 0.1257 -0.1257
Op-i 1015 -0.062 0.0388 -1.60 .1135 0.0025 -0.1263
Op-2 1015 0.000 0.0757 0.00 1.000 0.1257 -0.1257
Op-i 1210 -0.013 0.0324 -0.40 .6881 0.0407 -0.0668
Op-2 1210 0.000 0.0733 0.00 1.000 0.1217 -0.1217
Op-1 2210 -0.000 0.03S4 -0.00 1.000 0.0587 -0.0587
Op-2 2210 -0.000 0.0757 -0.00 1.000 0.1257 -0.1257

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.0488 0.0338 -1.442 .1524 0.0074 -0.1050

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.0534 0.0824 -0.65 .5181 0.0833 -0.1901
Station 0910 -0.0409 0.0810 -0.60 .5472 0.0856 -0.1835
Station 0915 -0.1155 0.0851 -1.36 .1777 0.0208 -0.2567
Station 1015 -0.0619 0.0851 -0.73 .4684 0.0793 -0.2032
Station 1210 -0.0130 0.0801 -0.16 .8712 0.1200 -0.1461
Station 2210 0.0000 0.0836 0.00 1.000 0.1387 -0.1387

Station-period means and deltas from original data where control n-l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CII. 95% C.I.

0611 Op-i 19 0.50 2.00 0.146 0.81 0.19 -0.39 3.25 -0.05 -0.74
0611 Op-2 4 0.19 0.75 0.188 0.78 -0.41 -0.19 0.75 0.41 -0.78
0910 Op-I 18 0.39 4.50 0.248 0.91 -0.13 -0.36 4.75 0.16 -0.89
0910 Op-2 S 0.05 0.25 0.050 0.19 -0.09 -0.05 0.25 0.09 -0.19
0915 Op-1 14 0.41 2.25 0.179 0.80 0.02 -0.39 2.25 -0.01 -0.77
0915 Op-2 4 0.00 0.00 0.000 0.00 0.00
1015 Op-1 14 0.20 1.00 0.095 0.40 -0.01 -0.10 1.00 0.01 -0.37
101S Op-2 4 0.00 0.00 0.000 0.00 0.00
1210 Op-i 19 0.18 1.28 0.083 0.36 0.01 -0.08 2.00 0.11 -0.26
1210 Op-2 5 0.00 0.00 0.000 0.00 0.00
2210 Op-1 16 0.02 0.25 0.016 0.05 -0.02 0.00 0.00
2210 Op-2 4 0.00 0.00 0.000 0.00 0.00

Period means and deltas from original control data where n-1

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 19 0.11 1.50 0.080 0.27 -0.06
Op-2 5 0.00 0.00 0.000



Analysis of Variance for SFQ for 0492 - Porifera unid. (encrusting)

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basel0(x * .5)

Results for Analysis of Variance

Source Source df Error df F-value

PERIOD
SEASON
STATION
PERIOD-SEASON
STATION* PERIOD
STATION-SEASON
PERIOD-STATION-SEASON

Results for Power Analysis
Power at alpha . .1

1
1
5
1
S
5
5

108.000
108.000
108.000
108.000
108.000
108.000
108.000

0.09
0.71
5.08
0.15
0.48
0.15
0.35

Prob.

0.7586
0.4016
0.0003
0.6986
0.7883
0,9787
0.8823

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 500

Source Parameter Parameter Power Power Change

PERIOD 0.09 0.00 0.1159 0.9186
STATION'PERIOD 2.42 0.00 0.2773 0.1961

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.1270 0.3930 0.323 .7472
Period in PC 0.0059 0.1774 0.033 .9737
Period in PC-S -0.1320 0.1802 -0.733 .4652
Period in FC-W 0.1438 0.3058 0.470 .6392
Period in DC-S 0.0975 0.3843 0.254 .8003
Period in DC-W 0.1565 0.6856 0.228 .8198

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 951

Period Op-1 0.184 0.0304 6.03 .0000 0.2341 0.1331
Period Op-2 0.162 0.0651 2.48 .0146 0.2695 0.0535
Op-i 0611 0.219 0.0681 3.22 .0017 0.3324 0.1065
Op-2 0611 0.135 0.1611 0.84 .4031 0.4026 -0.1321
Op-i 0910 0.224 0.0727 3.08 .0026 0.3447 0.1034
Op-2 0910 0.001 0.1560 0.01 .9934 0.2602 -0.2576
Op-i 0915 0.084 0.0815 1.03 .3038 0.2194 -0.0510
Op-2 0915 0.143 0.1611 0.89 .3761 0.4106 -0.1241
Op-i 1015 0.254 0.0815 3.11 .0024 0.3867 0.1184
Op-2 1015 0.384 0.1611 2.39 .0188 0.6518 0.1170
Op-i 1210 0.449 0.0681 6.59 .0000 0.5617 0.3358
Op-2 1210 0.439 0.1560 2.81 .0058 0.6977 0.1800
Op-i 2210 -0.128 0.0743 -1.72 .0875 -0.0049 -0.2514
Op-2 2210 -0.134 0.1611 -0.83 .4076 0.1334 -0.4013

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 951 Lower 951

Period 0.0221 0.0719 0.308 .7586 0.1414 -0.0971

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.0842 0.1749 0.48 .6314 0.3744 -0.2061
Station 0910 0.2228 0.1721 1.29 .1984 0.5084 -0.0628
Station 0915 -0.0590 0.1806 -0.33 .7444 0.2406 -0.3586
Station 1015 -0.1308 0.1806 -0.72 .4703 0.1687 -0.4304
Station 1210 0.0099 0.1702 0.06 .9536 0.2924 -0.2725
Station 2210 0.0059 0.1774 0.03 .9737 0.3003 -0.2885

Station-period means and deltas from original data where control ncl

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-i 20 0.91 2.75 0.174 1.28 0.55 0.68 5.25 1.22 0.13
0611 Op-2 4 0.56 0.25 0.063 0.76 0.36 0.50 0.75 1.06 -0.06
0910 Op-i 19 0.75 1.75. 0.138 1.04 0.46 0.78 3.75 1.33 0.23
0910 Op-2 5 1.20 1.50 0.300 2.03 0.37 -0.25 2.25 0.97 -1.47
0915 Op-i is 1.27 3.50 0.248 1,80 0.73 0.28 4.50 1.01 -0.45
0915 Op-2 4 0.69 0.75 0.188 1.25 0.09 0.38 1.25 1.20 -0.45
1015 Op-i is 0.78 2.75 0.226 1.27 0.30 0.77 4.25 1.46 0.07
1015 Op-2 4 0.38 1.50 0.375 1.57 -0.82 0.69 2.00 2.04 -0.67
1210 Op-i 20 0.18 1.00 0.060 0.30 0.05 1.41 4.00 1.93 0.90
1210 Op-2 5 0.05 0.25 0.050 0.19 -0.09 0.90 1.00 1.37 0.43
2210 Op-i 17 2.63 6.00 0.460 3.61 1.66 -1.04 7.50 -0.04 -2.05
2210 Op-2 4 2.00 4.70 1.066 5.39 -1.39 -0.94 5.25 2.63 -4.50

Period means and deltas from original control data where n=l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 951 C.I.

Op-1 20 1.59 3.50 0.235 2.08 1.10
Op-2 5 0.05 1.00 0.166 1.41 0.49



Analysis of Variance for SAD for 0530 - Pseudomelatoma torosa

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselS(x * 1)

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD 1 102.000 1.34 0.2496
SEASON 1 102.000 0.06 0.0083
STATION 5 102.000 0.13 0.9859
PBRIOD*SEASON 1 102.000 0.00 0.9779
STATION-PERIOD 5 102.000 0.09 0.9940
STATION-SEASON 5 102.000 0.06 0.9977
PERIOD-STATION-SEASON 5 102.000 0.04 0.9993

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50S

Source Parameter Parameter Power Power Change

PERIOD 1.34 0.31 0.3130 0.1521 0.2023
STATION-PERIOD 0.44 0.00 0.1295 0.1043

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.1065 0.1006 0.999 .3200
Period in PC 0.0294 0.0490 0.600 .S496
Period in FC-S 0.0395 0.0501 0.788 .4324
Period in PC-W 0.0194 0.0843 0.230 .8186
Period in DC-S 0.1018 0.1069 0.952 .3435
Period in DC-W 0.1152, 0.1890 0.610 .5435

Least square means 6 confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.020 0.00895 2.39 .0187 0.0344 0.0062
Period Op-2 -0.003 0,0179 -0.15 .8811 0.0271 -0.0325
Op-i 0611 0.037 0.0190 1.95 .0543 0.0685 0.0055
Op-2 0611 0.000 0.0444 0.00 1.000 0.0737 -0.0737
Op-i 0910 0.009 0.0202 0.47 .6427 0.0430 -0.0242
Op-2 0910 0.000 0.0430 0.00 1.000 0.0714 -0.0714
Op-1 0915 0.007 0.0228 0.33 .7457 0.0452 -0.0304
Op-2 0915 -0.000 0.0444 -0.00 1.000 0.0737 -0.0737
Op-i 1015 0.015 0.0228 0.64 .5207 0.0525 -0.0231
Op-2 1015 -0.000 0.0444 -0.00 1.000 0.0737 -0.0737
OP-1 1210 0.040 0.0190 2.11 .0375 0.0715 0.0085
Op-2 1210 0.000 0.0430 0.00 1.000 0.0714 -0.0714
Op-1 2210 0.013 0.0208 0.64 .5233 0.0477 -0.0212
Op-2 2210 -0.016 0.0444 -0.36 .71"69. 0.0576 -0.0899

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0230 0.0199 1.158 .2496 0.0560 -0.0100

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.0370 0.0483 0.77 .4458 0.1172 -0.0432
Station 0910 0.0094 0.0475 0.20 .8433 0.0883 -0.0695
Station 0915 0.0074 0.0499 0.15 .8824 0.0903 -0.0755
Station 1015 0.0147 0.0499 0.29 .7694 0.0975 -0.0682
Station 1210 0.0400 0.0470 0.85 .3967 0.1181 -0.0380
Station 2210 0.0294 0.0490 0.60 .5496 0.1108 -0.0520

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-i 19 0.04 0.50 0.029 0.10 -0.02 0.09 0.75 0.19 -0.01
0611 Op-2 4 0.00 0.00 0.000 0.00 0.00
0910 Op-1 18 0.08 1.00 0.057 0.20 -0.04 0.03 1.25 0.16 -0.11
0910 Op-2 5 o.0o 0.00 0.000 o0.00 0.00
0915 Op-i 14 0.09 1.00 0.072 0.25 -0.07 0.02 1.00 0.15 -0.11
0915 Op-2 4 0.00 0.00 0.000 0.00 0.00
1015 Op-1 14 0.11 1.50 0.107 0.34 -0.12 0.00 1.50 0.19 -0:19
1015 Op-2 4 0.00 0.00 0.000 0.00 0.00
1210 Op-1 19 0.03 0.25 0.018 0.06 -0.01 0.11 0.75 0.21 0.00
1210 Op-2 5 0.00 0.00 0.000 0.00 0.00
2210 Op-1 16 0.06 0.2S 0.028 0.12 0.00 0.03 0.75 0.15 -0.09
2210 Op-2 4 0.06 0.25 0.063 0.26 -0.14 -0.06 0.25 0.14 -0.26

Period means and deltas from original control data where n-i

station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 19 0.13 0.50 0.044 0.22 0.04
Op-2 5 0.00 0.00 0.000



Analysis of Variance for SEQ for 0612 - Pugettia app.

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselOlx - .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 3.10 0.0809
SEASON 1 108.000 6.74 0.0107
STATION 5 108.000 1.25 0.2928
PERIOD-SEASON 1 108.000 0.01 0.9233
STATION-PERIOD 5 108.000 3.87 0.0029
STATION-SEASON 5 108.000 0.61 0.6902
PMRIOD STATION SEASON 5 108.000 0.24 0.9463

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 3.10 2.05 0.5425 0.4127 0.8409

STATION-PERIOD 19.33 13.97 0.9658 0.8903 0.1407

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err, T-value Prob.

Period in DC 1.2712 0.6136 2.072 .0407
Period in PC -0.0849 0.2771 -0.307 .7598
Period in FC-S 0.1440 0.2813 0.512 .6098
Period in PC-W ,0.3139 0.4774 -0.657 .5123
Period in DC-S 1.1072 0.6001 1.845 .0678
Period in DC-W 1.4351 1.0705 1.341 .1829

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.249 0.0475 5.2S .0000 0.3293 0.1706
Period Op-2 0.052 0.1017 0.51 .6117 0.2204 -0.1169
Op-i 0611 0.464 0.1063 4.36 .0000 0.6405 0.2876
Op-2 0611 0.053 0.2516 0.21 .8341 0,4703 -0.3647
Op-i 0910 0.923 0.1135 4.60 .0000 0.7110 0.3342
Op-2 0910 -0.081 0,2436 -0.33 .7416 0,3237 -0.4848
Op-1 0915 0.253 0.1272 1.99 .0491 0.4643 0.0421
Op-2 0915 -0.072 0.2516 -0.29 .7751 0.3454 -0.4896
Op-I 1015 0.303 0.1272 3.01 .0033 0.5937 0.1715
Op-2 1015 -0.287 0.2516 -1.14 .2559 0.1301 -0.7049
Op-i 1210 -0.020 0.1063 -0.19 .8530 0.1567 -0.1962
Op-2 1210 0.719 0.2436 2.95 .0039 1.1229 0.3145
Op-i 2210 -0.106 0.1160 -0.91 .3634 0.0866 -0.2983
Op-2 2210 -0.021 0.2516 -0.08 .9339 0.3966 -0.4384

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.1977 0.1122 1.762 .0809 0.3839 0.0115

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.4112 0.2732 1.51 .1352 0.8644 -0.0420
Station 0910 0.6031 0.2688 2.24 .0269 1.0491 0.1572
Station 0915 0.3253 0.2820 1.15 .2513 0.7931 -0.1426
Station 1015 0.6700 0.2820 2.38 .0193 1.1378 0.2022
Station 1210 -0.7385 0.2658 -2.78 .0065 -0.2974 -1.1795
Station 2210 -0.0849 0.2771 -0.31 .7598 0.3748 -0.5446

Station-period means and deltas from original data where control n-i.

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-1 20 0.54 2.50 0.142 0.83 0.24 0.49 2.50 0.93 0.15
0611 Op-2 4 0.63 0.50 0.125 1.02 0.23 -0.06 0,75 0.44 -0.56
0910 Op-i 19 0.62 3.00 0.183 1.00 0.23 0.42 3.50 0.85 -0.01
0910 Op-2 S 1.10 2.25 0.478 2.43 -0.23 -0.55 2.50 0.74 -1.84
0915 Op-l 15 1.13 3.25 0.269 1.71 0.56 -0.13 3.50 0.51 -0.77
0915 Op-2 4 1.25 2.50 0.530 2.94 -0.44 -0.69 2.29 0.85 -2.22
1015 Op-i 15 0.58 2.00 0.165 0.94 0.23 0.42 2.50 0.80 0.03
1015 Op-2 4 1.19 0.75 0.188 1.78 0.59 -0.63 0.25 -0.40 -0.85
1210 Op-l 20 1.28 3.75 0.226 1.75 0.80 -0.25 4.75 0.32 -0.82
1210 Op-2 5 0.05 0.25 0.050 0.19 -0.09 0.50 0.75 0.88 0.12
2210 Op-I 17 1.29 2.50 0.166 1.65 0.94 -0.28 2.25 0.02 -0.58
2210 Op-2 4 1.00 1.75 0.395 2.26 -0.26 -0.44 1.50 0.56 -1.43

Period means and deltas from original control data where n-l

Station Standard Upper Lower
Period N Mean Range Error 951 C.I. 95% C.I.

Op-1 20 2.03 1.75 0.126 1.29 0.76
O-2 5 0.55 0.60 0.094 0.81 0.29



Analysis of Variance for SF0 for 0381 - Sabellidae

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data not transformed.

Results for Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIOD-SEASON
STATION*PBRIOD
STATIONtSRASON
PERIOD-STATION*SRASON

Source df Error df F-value

1 108.000 0.09
1 108.000 0.63
5 108.000 4.28
1 108.000 0.01
5 108.000 0.16
5 108.000 0.17
5 108.000 0.63

Prob.

0.7614
0.4278
0.0014
0.9411
0.9754
0.9734
0.6769

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.09 0.00 0.1CSS 0.5375
STATION-PERI•O 0.82 0.00 0.1563 0.4187

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.3833 0.7420 -0.516 .6066
Period in PC 0.1354 0.3350 0.404 .6869
Period in PC-S 0.2708 0.3402 0.796 .4277
Period in PC-W 0.0000 0.5773 0.000 1.000
Period in DC-S -0.5790 0.7257 -0.798 .4267
Period in DC-W -0.1875 1.2945 -0.145 .8851

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95%

Period Op-I -0.191 0.0575 -3.32 .0012 -0.0953
Period Op-2 -0.149 0.1229 -1.21 .2271 0.0546
Op-i 0611 0.039 0.1286 0.30 .7641 0.2520
Op-2 0611 -0.000 0.3043 -0.00 1.000 0.5048
op-i 0910 0,054 0.1373 0.39 .6971 0.2813
Op-2 0910 -0.000 0.2946 -0.00 1.000 0.488
Op-1 0915 -0.128 0.1539 -0.83 .4079 0.1274
Op-2 0915 0.000 0.3043 0.00 1.000 0.5048
Op-i 1015 -0.949 0.1539 -6.17 .0000 -0.6936
Op-2 1015 -0.792 0.3043 -2.60 .0106 -0.2869
Op-l 1210 -0.253 0.1286 -1.97 .0517 -0.0397
Op-2 1210 -0.062 0.2946 -0.21 .8324 0.4263
Op-l 2210 0.094 0.1403 0.67 .5053 0.3265
Op-2 2210 -0.042 0.3043 -0.14 .8913 0.4631

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period -0.0413 0.1357 -0.304 .7614 0.1838

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 951

Station 0611 0.0387 0.3303 0.12 .9070 0.5867
Station 0910 0.0536 0.3250 0.16 .8694 0.5928
Station 0915 -0.1278 0.3410 -0.37 .7084 0.4378
Station 1015 -0.1572 0.3410 -0.46 .6457 0.4085
Station 1210 -0.1905 0.3214 -0.59 .5547 0.3428
Station 2210 0.1354 0.3350 0.40 .6869 0.6913

Station-period means and deltas from original data where control n-1

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta

0611 Op-i 20 0.10 1.00 0.053 0.21 -0.01 0.04
0611 Op-2 4 0.00 0.00 0.000 0.00
0910 Op-1 19 0.05 1.00 0.053 0.16 -0.06 0.08
0910 Op-2 5 0.00 0.00 0.000 0.00
0915 Op-1 15 0.22 1.25 0.094 0.42 0.01 -0.10
0915 Op-2 4 0.00 0.00 0.000 0.00
1015 Op-i 15 1.10 4,75 0.321 1.79 0.41 -0.98
1015 Op-2 4 0.56 1.25 0.277 1.44 -0.32 -0.56
1210 Op-i 20 0.33 1.25 0.08S 0.50 0.15 -0.19
1210 Op-2 5 0.10 0.50 0.100 0.38 -0.18 -0.10
2210 Op-i 17 0.00 0.00 0.000 0.13
2210 Op-2 4 0.06 0.25 0.063 0.26 -0.14 -0.06

Period means and deltas from original control data where n-l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 20 0.14 0.50 0.042 0.23 0.05
Op-2 5 0.00 0.00 0.000

Lower 95%

-0.2860
-0.3532
-0.1746
-0.5048
-0.1742
-0.4888
-0.3831
-0.5048
-1.2041
-1.2965
-0.4663
-0.5513
-0.1390
-0.5465

Lower 95%

-0.2664

Lower 95%

-0.5093
-0.4857
-0.6935
-0.7229
-0.7238
-0.4205

Delta Upper Lower
Range 95% CIi. 95% C.I.

1.25 0.17 -0.10
0.00
1.50 0.23 -0.08
0.00
1.50 0.11 -0.31
0.00
4.50 -0.32 -1.65
1.25 0.32 -1.44
1.75 0.03 -0.41
0.50 0.18 -0.38
0.50 0.24 0.03
0.25 0.14 -0.26



Analysis of Variance for SFQ for 0934 - S41macina tribranchiata

Stations - 2210, 0611, 0910, 0915, 1015. 1210

Data transformed using log basel0(x - .5)

Results for Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIOD* SEASON
STATION- PERIOD
STATION-SEASON
PERIOD-STATIMONSEASON

Results for Power Analysis
Power at alpha = .1

Source df Error df F-value Prob.

1 108.000 23.54 0.0000
1 106.000 3.63 0.0593
5 108.000 2.34 0.0467
1 108.000 0.04 . 0.8468
5 10.000 1.40 0.2297
5 100.000 0.20 0.9626
5 106.000 0.54 0.7491

Non- Adjusted non-' Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 23.94 22.49 0.9994 0.9969 0.3531
STATION-PERIOD 7.01 1.88 0.6090 0.2355 0.3108

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-Value Prob.

Period in DC 1.6549 0.2990 5.535 .0000
Period in PC -0.0499 0.1350 -0.370 .7125
Period in PC-S -0.2259 0.1371 -1.648 .1023
Period in FC-W 0.1261 0.2326 0,542 .5888
Period in DC-S 1.8944 0.2924 6.479 .OO0O
Period in DC-W 1.4154 0.5216 2.714 .0077

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95%

Period Op-1 0.226 0.0232 9.77 .0000 0.2647
Period Op-2 -0.041 0.0495 -0.83 .4071 0.0409
Op-i 0611 0.342 0,0516 6.59 .0000 0.4276
Op-

2 
0611 0.029 0.1226 0.24 .8113 0.2328

Op-i 0910 0.249 0.0553 4.50 .0000 0.3407
Op-2 0910 -0.110 0.1167 -0.93 .3559 0.0869
Op-l 0915 0.249 0.0620 4.01 .0001 0.3515
Op-2 0915 -0.117 0.1226 -0.96 .3404 0.0860
Op-1 1015 0.300 0.0620 4.84 .000o 0.4029
Op-2 1015 -0.050 0.1226 -0.41 .6832 0.1532
Op-1 1210 0.327 0.0518 6.31 .0000 0.4129
Op-2 1210 0.060 0.1167 0.50 .6164 0.2566
Op-l 2210 -0.109 0.0565 -1.92 .0573 -0.0148
Op-2 2210 -0.059 0.1226 -0.48 .6331 0.1447

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 9SW

Period 0.2675 0.0547 4.693 .0000 0.3582

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-Value Prob. Upper 95%

Station 0611 0.3123 0.1331 2.35 .0208 0.5331
Station 0910 0.3590 0.1310 2.74 .0072 0.5763
Station 0915 0.3660 0.1374 2.66 .0069 0.5939
Station 1015 0.3502 0.1374 2.55 .0122 0.5782
Station 1210 0.2673 0.1295 2.06 .0414 0.4622
Station 2210 -0.0499 0.1350 -0.37 .7125 0.1741

Station-period means and deltas from original data ehere control n=1

Station Standard Upper Lower Mean
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta

0611 Op-i 20 0.00 0.00 0.000 0.81
0611 Op-2 4 0.00 0.00 0.000 0.06
0910 Op-i 19 0.16 1.00 0.064 0.29 0.02 0.68
0910 Op-2 S 0.25 0.50 0.079 0.47 0.03 -0.10
0915 Op-I is 0.15 0.75 0.064 0.29 0.01 0.63
0915 Op-2 4 0A19 0.25 0.063 0.39 -0.01 -0.13
1015 OP-1 1s 0.06 0.25 0.027 0.11 -0.01 0.73
1015 Op-2 4 0.25 1.00 0.250 1.05 -0.55 -0.19
1210 Op-i 20 0.01 0.25 0.013 0.04 -0.01 0.60
1210 Op-

2  
5 0.00 0.00 0.000 0.15

2210 Op-i 17 1.73 7.25 0.441 2.67 0.90 -0.83
2210 Op-2 4 0.06 0.25 0.063 0.26 -0.14 0.00

Period means and deltas from original control data where n-I

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-l 20 0.61 2.00 0.132 1.09 0.54
Op-2 5 0.15 0.50 0.100 0.43 -0.13

Lower 95%

0.1879
-0.1234
0.2557

-0.1741
0.1572

-0.3070
0.1458

-0.3206
0.1972

-0.2536
0.2410

-0.1373
-0.2023
-0.2621

Lower 95%

0.1768

Lower 96%

0.0915
0.1417
0.1361
0.1223
0.0525

-0.2739

Delta Upper Lower
Range 95% Cli. 95% C.I.

2.00 1.09 0.54
0.25 0.26 -0.14
2.00 0.96 0.41
0.50 0.18 -0.38
2.50 1.01 0.26
0.50 0.27 -0.52
1.75 1.05 0.42
1.25 0.69 -1.07
2.00 1.08 0.52
0.50 0.43 -0.13
7.00 0.01 -1.68
0.50 0.32 -0.32



Analysis of Variance for SAQ for 0615 - Serpulidae unid.

Stations = 2210, 0611, 0910, 0915, 1015. 1210

Data transformed using log basel0(x * .5)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 102.000 5.04 0.0269
SEASON I 102.000 1.75 0.1890
STATION 5 102.000 2.02 0.0816
PERIOD-SEASON 1 102.000 0.29 0.5933
STATION-PERIOD 5 102.000 2.48 0.0366
STATION-SEASON 5 102.000 0.68 0.6416
PERIOD*STATION-SEASON 5 102.000 1.91 0.0993

Results for Power Analysis
Power at alpha I .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 5.04 3.94 0.7210 0.6285 0.5651
STATION-PERIOD 12.40 7.16 0.8490 0.6173 0.1275

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 1.1530 0.5379 2.144 .0344
Period in PC 0.1721 0.2429 0.709 .4802
Period in PC-S 0,3776 0.2483 1.521 .1314
Period in PC-W -0.0334 0.4176 -0.080 .9364
Period in DC-S 1.2636 0.5297 2.386 .0189
Period in DC-w 1.0424 0.9363 1.113 .2682

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95k Lower 95%

Period Op-I -0.274 0.0421 -6.51 .0000 -0.2039 -0.3436
Period Op-2 -0.495 0.0889 -5.56 .0000 -0.3470 -0.6422
Op-i 0611 -0.279 0.0941 -2.96 .0038 -0.1226 -0.4349
Op-2 0611 -0.999 0.2201 -4.54 .0000 -0.6335 -1.3641
Op-I 0910 -0.171 0.1003 -1.70 .0913 -0.0045 -0.3375
Op-2 0910 -0.669 0.2131 -3.14 .0022 -0.3153 -1.0228
Op-l 0915 -0.563 0.1128 -4.99 .0000 -0.3756 -0.7500
0p-2 0915 -0.151 0.2201 -0.68 .4956 0.2148 -0.5155
Op-i 1015 -0.101 0.1128 -0.89 .3730 0.0863 -0.2551
Op-2 1015 -0.274 0.2201 -1.24 .2165 0.0916 -0.6390
Op-i 1210 -0.126 0.0941 -1.34 .1842 0.0304 -0.2519
Op-2 1210 -0.300 0.2131 -1.41 .1620 0.0535 -0.6539
Op-i 2210 -0.403 0.1028 -3.92 .0002 -0.2327 -0.5740
Op-2 2210 -0.575 0.2201 -2.61 .0103 -0.2101 -0.9407

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.2209 0.0984 2.245 .0269 0.3841 0.0576

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.7200 0.2393 3.01 .0033 1.1173 0.3228
Station 0910 0.4981 0.2355 2.11 .0369 0.8590 0.1071
Station 0915 -0.4123 0.2473 -1.67 .0985 -0.0018 -0.8228
Station 1015 0.1728 0.2473 0.70 .4563 0.5833 -0.2377
Station 1210 0.1744 0.2329 0.75 .4557 0.5610 -0.2122
Station 2210 0.1721 0.2429 0.71 .4802 0.5753 -0.2311

Station-period means and deltas from original data where control n=1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95t c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-i 19 1.66 9.00 0.552 2.82 0.50 -1.34 7.75 -0.32 -2.36
0611 Op-2 4 5.06 15.50 3.542 16.33 -6.21 -5.06 15.50 6.21 -16.33
0910 Op-i 15 0.69 2.50 0.207 1.13 0.26 -0.36 4.25 0.10 -0.82
0910 Op-2 5 4.95 20.00 3.500 15.50 -5.60 -4.95 20.00 5.60 -15.50
0915 Op-i 14 2.20 9.50 0.756 3.83 0.56 -1.93 10.00 -0.32 -3.54
0915 Op-2 4 0.50 1.50 0.354 1.63 -0.63 -0.50 1.50 0.63 -1.63
1015 Op-i 14 0.52 2.00 0.204 0.96 0.08 -0.25 2.25 0.06 -0.56
1015 Op-2 4 0.88 2.75 0.633 2.89 -1.14 -0.88 2.75 1.14 -2.89
1210 Op-i 19 0.57 3.75 0.222 1.03 0.10 -0.25 6.00 0.31 -0.81
1210 Op-2 5 0.70 1.75 0.345 1.67 -0.27 -0.70 1.75 0.27 -1.67
2210 Op-I 16 1.94 8.50 0.635 3.29 0.58 -1.67 8.50 -0.40 -2.94
2210 Op-2 4 3.06 9.50 2.315 10.43 -4.30 -3.06 9.50 4.30 -10.43

Period means and deltas from original control data where n=l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 19 0.32 2.25 0.160 0.65 -0.02
Op-2 5 0.00 0.00 0.000



Analysis of Variance for SAO for 0318 - Serpulorbis squasiigerus

Stations - 2210. 0611, 0910, 0915, 1015, 1210

Data transformed using log baselOix + 1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 102.000 7.48 0.0074
SEASON 1 102.000 0.03 0.8736
STATION 5 102.000 1.06 0.38986
PERIOD-SEASON 1 102.000 0.67 0.4139
STATION-PERIOD 5 102.000 0.37 0.8674
STATION-SEASON 5 102.000 0.30 0.9119
PERIOD*STATION*SEASON 5 102.000 0.31 0.9039

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50t

Source Parameter Parameter Power Power Change

PERIOD 7.48 6.33 0.6580 0.8036 0.9122
STATION* PERIOD 1.86 0.00 0.2336 0.1255

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 1.1704 0.4831 2.423 .0172
Period in PC 0.2790 0.2182 1.279 .2039
Period in FC-S 0.4295 0.2230 1.926 .0568
Period in FC-W 0.1284 0.3750 0.342 .7328
Period in DC-S 1.4547 0.4757 3.058 .0028
Period in DC-W 0.8862 0.8409 1.054 .2945

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value prob. Upper 95% Lower 951

Period Op-1 0.108 0.0379 2.85 .0053 0.1703 0.0449
Period Op-2 -0.134 0.0798 -1.68 .0965 -0.0014 -0.2665
Op-1 0611 0.219 0.0845 2.60 .0109 0.3595 0.0790
Op-

2 
0611 -0.016 0.1977 -0.08 .9350 0.3119 -0.3442

Op-i 0910 0.307 0.0901 3.40 .0009 0.4562 0.1571
Op-2 0910 -0.138 0.1914 -0.72 .4732 0.1799 -0.4555
Op-i 0915 -0.007 0.1013 -0.07 .9474 0.1614 -0.1748
Op-2 0915 -0.046 0.1977 -0.23 .8184 0.2826 -0.3736
Op-i 1015 0.159 0.1013 1.57 .1201 0.3268 -0.0094
Op-2 1015 -0.104 0.1977 -0.53 .5992 0.2239 -0.4323
Op-i 1210 0.026 0.0845 0.31 .7568 0.166S -0.1140
Op-2 1210 -0.163 0.1914 -0.85 .3974 0.1550 -0.4803
Op-i 2210 -0.059 0.0923 -0.63 .5274 0.0947 -0.2118
Op-2 2210 -0.338 0.1977 -1.71 .0908 -0.0094 -0.6656

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 950 Lower 95%

period 0.2416 0.0883 2.735 .0074 0.3882 0.0949

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.2354 0.2149 1.10 .2761 0.5922 -0.1214
Station 0910 0.4444 0.2115 2.10 .0381 0.7955 0.0933
Station 0915 0.0388 0.2221 0.17 .8616 0.4074 -0.3298
Station 1015 0.2629 0.2221 1.18 .2392 0.6316 -0.1057
Station 1210 0.1889 0.2092 0.90 .3688 0.5361 -0.1584
Station 2210 0.2790 0.2182 1.28 .2039 0.6411 -0.0832

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% 0 .i. 95% C.i. Delta Range 95% CIi. 95t C.I.

0611 Op-i 19 2.87 19.75 1.099 5.18 0.56 2.89 30.25 5.82 -0.03
0611 Op-2 4 0.06 0.25 0.063 0.26 -0.14 -0.06 0.25 0.14 -0.26
0910 Op-1 18 1.54 6.50 0.435 2.46 0.62 3.57 26.50 6.55 0.59
0910 Op-2 5 1.00 3.50 0.666 2.88 -0.85 -1.00 3.50 0.85 -2.85
0915 Op-1 14 2.82 10.25 0.709 4.35 1.29 -0.02 7.50 1.29 -1.32
0915 Op-2 4 0.19 0.50 0.120 0.57 -0.19 -0.19 0.50 0.19 -0.57
1015 Op-1 14 2.50 14.75 1.031 4.73 0.27 0.30 -15.75 2.49 -1.88
1015 Op-2 4' 0.50 1.25 0.270 1.36 -0.36 -0.50 1.25 0.36 -1.36
1210 Op-i 19 6.42 27.50 1.799 10.20 2.64 -0.66 33.50 2.66 -3.98
1210 Op-2 5 0.25 1.00 0.194 0.79 -0.29 -0.25 1.00 0.29 -0.79
2210 Op-i 16 4.42 9.50 0.729 5.98 2.87 0.77 25.75 4.04 -2.51
2210 Op-2 4 1.88 4.50 1.008 5.08 -1.33 -1.89 4.50 1.33 -5.08

Period means and deltas from original control data where n-l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 19 5.76 28.00 1.567 9.06 2.47
Op-2 5 0.00 0.00 0.000



Analysis of Variance for SFQ for 0667 - Sipuncula unid.

Stations . 2210. 0611, 0910, 0915. 1015, 1210

Data transformed using log baselO(x - .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 5.16 0.0251
SEASON 1 108.000 14.41 0.0002
STATION 5 108.000 10.17 0.0000
PERIOD-SEASON 1 108.000 0.15 0.7011
STATION*PERIOD 5 108,000 0.63 0.6790
STATION-SEASON 5 108.000 0.19 0.9673
PSRIOD*STATION*SEASON 5 108.000 0.20 0.9618

Results 'for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 5.16 4.06 0.7299 0.6401 0.7471
STATION- PERIM 3.14 0.00 0.3337 0.2038

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -1.3189 0.6430 -2.051 .0427
Period in PC -0.2836 0.2903 -0.977 .3309
Period in FC-S -0.4853 0.2948 -1.646 .1026
Period in FC-W -0.0818 0.5003 -0.163 .8705
Period in DC-S -0.8456 0.6288 -1.345 .1816
Period in DC-W -1.7923 1.1217 -1.898 .1130

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper "95% Lower 95%

Period Op-i -0.280 0.0498 -5.62 .0000 -0.1973 -0.3625
Period Op-2 -0.013 0.1065 -0.12 .9044 0.1639 -0.1895
Op-I 0611 0.283 0.1114 2.54 .0125 0.4679 0.0982
Op-2 0611 0.272 0.2637 1.03 .3045 0.7095 -0.1654
Op-I 0910 -0.066 0.1190 -0.55 .5808 0.1315 -0.2633
Op-2 0910 0.272 0.2553 1.07 .2890 0.6956 -0.1519
Op-i 0915 0.059 0.1333 0.45 .6570 0.2806 -0.1618
Op-2 0915 0.142 0.2637 0.54 .5904 0.5798 -0.2951
Op-i 1015 -0.456 0.1333 -3.42 .0009 -0.2345 -0.6769
Op-2 1015 -0.181 0.2637 -0.69 .4930 0.2561 -0.6188
Op-i 1210 -0.363 0.1114 -3.25 .0015 -0.1778 -0.5475
Op-2 1210 0.272 0.2553 1.07 .2890 0.6956 -0.1515
Op-I 2210 -1.138 0.1215 -9.36 .0000 -0.9359 -1.3392
Op-2 2210 -0.854 0.2637 -3.24 .0016 -0.4166 -1.2914

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.2671 0.1176 -2.271 .0251 -0.0720 -0.4622

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station-0611 0.0110 0.2862 0.04 .9694 0.4859 -0.4639
station 0910 -0.3379 0.2816 -1.20 .2328 0.1293 -0.8052
Station 0915 -0.0830 0.2965 -0.28 .7794 0.4072 -0.5732
Station 1015 -0.2744 0.2955 -0.93 .3551 0.2158 -0.7646
Station 1210 -0.6347 0.2785 -2.28 .0247 -0.1725 -1.0968
Station 2210 -0.2836 0.2903 -0.98 .3309 0.1981 -0.7652

Station-period means and deltas from original data where control n-1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

0611 Op-I 20 0.04 0.25 0.020 0.08 -0.01 0.15 0.75 0.25 0.05
0611 Op-2 4 0.00 0.00 0.000 0.06 0.25 0.26 -0.14
0910 Op-i 19 0.38 2.00 0.121 0.64 0.13 -0.21 2.50 0.07 -0.50
0910 Op-2 5 0.00 0.00 0.000 0.05 0.25 0.19 -0.09
0915 Op-i 15 0.20 0.50 0.050 0.31 0.09 -0.02 1.50 0.20 -0.23
0915 Op-2 4 0.13 0.50 0.125 0.52 -0.27 -0.06 0.75 0.44 -0.56
1015 Op-i 15 0.85 2.50 0.176 1.23 0.47 -0.67 2.75 -0.30 -1.04
1015 Op-2 4 0.19 0.25 0.063 0.39 -0.01 -0.13 0.25 0.10 -0.35
1210 Op-I 20 0.66 2.00 0.122 0.92 0.41 -0.48 2.50 -0.19 -0.76
1210 Op-2 5 0.00 0.00 0.000 0.05 0.25 0.19 -0.09
2210 Op-i 17 3.88 7.00 0,469 4.88 2.89 -3.71 7.25 -2.64 -4.77
2210 Op-2 4 1.81 3.75 0.773 4.27 -0.6S -1.75 3.75 0.70 -4.20

Period means and deltas from original control data where n-l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-I 20 0.19 1.00 0.057 0.31 0.07
Op-2 5 0.05 0.25 0.050 0.19 -0.09



Analysis of Variance for SFQ for 1120 - Spirorbidae

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basel0(x - 1)

Results for Analysis of Variance

PERIOD
SEASON
STATION
PERIOD SEASON
STATION-PERIOD
STATIONOSEASON
PERIOD STATION- SEASON

Results for Power Analysis
Power at alpha = .1

Source df Error df F-value

1 108.000 4.33
1 108.000 5.69
5 108.000 1.20
1 108.000 3.88
5 108.000 0.20
5 108.000 0.21
5 109.000 0.14

Prob.

0.0398
0.0188
0.3156
0.0613
0.9620
0.9574
0.9616

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 4.33 3.25 0.6641 0.5587 0.6876
STATION-PERIOD 1.00 0.00 0.1694 0.1950

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.3118 0.1698 -1.836 .0691
Period in PC -0.0760 0.0767 -0.992 .3236
Period in FC-S -0.0006 0.0779 -0.007 .9942
Period in FC-W -0.1515 0.1321 -1.147 .2541
Period in DC-S -0.0200 0.1661 -0.120 .9044
Period in DC-N -0.6035 0.2963 -2.037 .0441

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 951 Lower 95%

Period Op-i -0.052 0.0132 -3.92 .0002 -0.0297 -0.0734
Period Op-2 0.013 0.0281 0.47 .6422 0.0598 -0.0336
Op-l 0611 0.047 0.0294 1.58 .1159 0.0955 -0.0022
Op-2 0611 0.048 0.0696 0.70 .4881 0.1640 -0.0671
Op-I 0910 -0.062 0.0314 -1.98 .0505 -0.0100 -0.1143
Op-2 0910 -0.001 0.0674 -0.02 .9848 0.1106 -0.1132
Op-I 0915 .0.071 0.0352 -2.02 i0455 -0.0128 -0.1297
Op-2 0915 0.008 0.0696 0.11 .9093 0.1235 -0.1076
Op-1 1015 -0.055 0.0352 -1.56 .1209 0.0034 -0.1135

'Op-2 1015 0.048 0.0696 0.70 .4881 0.1640 -0.0671
Op-i 1210 -0.110 0.0294 -3.75 .0003 -0.0616 -0.1592
Op-2 1210 -0.044 0.0674 -0.65 .5152 0.0678 -0.1559
Op-I 2210 -0.057 0.0321 -1.77 .0790 -0.0037 -0.1102
Op-2 2210 0.019 0.0696 0.27 .7843 0.1346 -0.0964

Paired comparisons of least square means between periods

Source . Difference Std. Err. T-value Prob. Upper 950 Lower 95%

Period -0.0646 0.0311 -2.081 .0398 -0.0131 -0.1162

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.0018 0.0756 -0.02 .9809 0.1236 -0.1272
Station 0910 -0.0609 0.0744 -0.82 .4151 0.0626 -0.143
Station 0915 -0.0792 0.0780 -1.02 .3123 0.0803 -0.2087
Station 1015 -0.1035 0.0780 -1.33 .1875 0.0260 -0.2330
Station 1210 -0.0664 0.0736 -0.90 .3690 0.0507 -0.1884
Station 2210 -0.0760 0.0767 -0.99 .3236 0.0512 -0.2033

Station-period means and deltas from original data where control n-l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 951 C.I.

0611 Op-i 20 0.00 0.00 0.000 0.16 0.75 0.26 0.06
0611 Op-2 4 0.00 0.00 0.000 0.06 0.25 0.26 -0.14
0910 Op-I 19 0.46 3.00 0.159 0.79 0.13 -0.29 3.25 0.05 -0.63
0910 Op-2 5 0.25 1.00 0.194 0.79 -0.29 -0.20 1.25 0.40 -0.80
0915 Op-1i 15 0.35 1.25 0.100 0.56 0.14 -0.23 0.75 -0.08 -0.39
0915 Op-2 4 0.19 0.75 0.188 0.78 -0.41 -0.13 1.00 0.56 -0.81
1015 Op-1 15 0.32 1.00 0.102 0.54 0.10 -0.20 1.00 -0.02 -0.38
1015 Op-2 4 0.00 0.00 0.000 0.06 0.25 0.26 -0.14
1210 Op-i 20 0.66 4.50 0.216 1.12 0.21 -0.50 4.50 -0.06 -0.94
1210 Op-2 5 0.25 0.50 0.112 0.56 -0.06 -0.20 0.50 0.14 -0.54
2210 Op-i 17 0.36 1.50 0.103 0.58 0.14 -0.20 1.75 0.01 -0.41
2210 Op-2 4 0.13 0.50 0.125 0.52 -0.27 -0.06 0.75 0.44 -0.56

Period means and deltas from original control data where n-l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 20 0.16 0.75 0.049 0.26 0.06
Op-2 5 0.05 0.25 0.050 0.19 -0.09



Analysis of Variance for SAQ for ISPP - Spp. Inverts

Stations - 2210, 0611. 0910, 0915, 1015, 1210

Data transformed using log basel0(x . 1)

Results for Analysis of Variance

Source Source df Error df F-value

PERIOD 1 102.000 4.57
SEASON 1 102.000 7.53
STATION 5 102.000 8.50
PERIOD*SEASON 1 102.000 2.00
STATION-PRIROD 5 102.000 1.66
STATION-SEASON S 102.000 0.25
PERIOD*STATION*SEASON S 102..000 0.14

Results for Power Analysis
Power at alpha = .1

Prob.

0.0349
0.0072
0.0000
0.1599
0.1504
0.9397
0.9829

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50S

Source Parameter Parameter Power Power Change

PERIOD 4.57 3.48 0.6840 0.5828 1.0000
STATION-PERIOD 8.31 3.15 0.6827 0.3340 0.1037

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.2422 0.1420 1.706 .0911
Period in PC 0.0908 0.0641 1.417 .1595
Period in FC-S 0.0956 0.0655 1.459 .1477
Period in FC-W 0.0861 0.1102 0.781 .4365
Period in DC-S 0.0169 0.1398 0.121 .9040
Period in DC-W 0.4674 0.2471 1.891 .0614

Least square means & confidence intervals from analysis of variance

source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.001 0.0111 0.09 .9265 0.0195 -0.0174
Period Op-2 -0.054 0.0235 -2.32 .0223 -0.0155 -0.0934
Op-i 0611 0.125 0.0248 5.04 .0000 0.1665 0.0840
Op-2 0611' -0.004 0.0581 -0,07 .9470 0.0926 -0.1003
Op-l 0910 0.085 0.0265 3.22 .0017 0.1291 0.0412
Op-2 0910 0.039 0.0562 0.69 .4898 0,1323 -0.0544
Op-i 0915 -0.070 0.0298 -2.34 .0214 -0.0201 -0.1189
Op-2 091S -0.030 0.0581 -0.51 .6106 0.0668 -0.1261
Op-i 1015 -0.099 0.0298 -3.33 .0012 -0.0497 -0.1485
Op-2 1015 -0.247 0.0581 -4.26 .0000 -0.1508 -0.3437
Op-i 1210 0.004 0.0248 0.16 .8732 0.0452 -0.0372
Op-2 1210 0.045 0.0562 0.81 .4219 0.1387 -0.0480
Op-I 2210 -0.040 0.0271 -1.46 .1478 0.0055 -0.0846
Op-2 2210 -0.130 0.0581 -2.25 .0269 -0.0340 ý0.2268

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0555 0.0260 2.138 .0349 0.0986 0.0124

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.1291 0.0632 2.04 .0436 0.2340 0.0242
Station 0910 0.0462 0.0622 0.74 .4590 0.1494 -0.0570
Station 0915 -0.0399 0.0653 -0.61 .5426 0.0685 -0.1482
Station 1015 0.1481 0.0653 2.27 .0254 0.2564 0.0398
Station 1210 -0.0414 0.0615 -0.67 .5025 0.0607 -0.1434
Station 2210 0.0908 0.0641 1.42 .1595 0.1973 -0.0156

Station-period means and deltas from original data where control n.l

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-I 19 17.16 19.00 1.398 20.10 14.22 5.16 20.00 5.10 2.21
0611 Op-2 4 13.25 4.00 0.854 15.97 10.53 1.00 7.00 5.68 -3.68
0910 Op-1 18 18.33 17.00 1.060 20.57 16.10 3.78 18.00 5.92 1.64
0910 Op-2 5 13.80 11.00 2.083 19.58 8.02 1.80 9.00 6.31 -2.71
0915 Op-i 14 24.86 13.00 0.948 26.91 22.81 -3.21 18.00 -0.03 -6.39
0915 Op-2 4 14.25 8.00 1.652 19.51 8.99 0.00 7.00 5.03 -5.03
1015 Op-1 14 26.79 22.00 1.403 29.82 23.75 -5.14 19.00 -2.18 -8.10
1015 Op-2 4 24.50 12.00 2.598 32.77 16.23 -10.25 10.00 -3.33 -17.17
1210 Op-i 19 21.79 23.00 1.321 24.57 19.01 0.53 19.00 2.74 -1.68
1210 Op-2 5 12.60 11.00 1.939 17.98 7.22 3.00 8.00 6.83 -0.83
2210 Op-i 16 23.44 12.00 0.940 25.44 21.43 -1.56 18.00 1.08 -4.20
2210 Op-2 4 19.00 5.00 1.080 22.44 15.56 -4.78 1.00 -3.95 -5.55

Period means and deltas from original control data where n=l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 19 22.32 16.00 0.940 24.29 20.34
Op-2 5 15.60 10.00 1.631 20.13 11.07



Analysis of Variance for SFQ.tor ISPP - Spp. Inverts Richness

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x . 1)

Results for Analysis of Variance

Source Source dE Error df F-va].ue

PERIOD
SEASON
STATION
PERIOD-SEASON
STATION-PERIOD
STATION-SEASON
PERIOD STATION*SEASON

Results for Power Analysis
Power at alpha . .1

1
1

1
i
5
S

108.000 10.50
108.000 16.31

O1000 5.90
108.000 0.89
108.000 2.30
108.000 0.71
108.000 0.64

Prob.

0.0016
0.0001
0.0001
0.3487
0.0502
0.6156
0.6707

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 10.50 9.30 0.9423 0.9171 1.0000
STATION-PERIOD 11.48 6.27 0.8206 0.5621 0.1020

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.4909 0.1319 -3.721 .0003
Period in PC 0.0219 0.0596 0.368 .7132
Period in FC-S 0.0317 0.0605 0.524 .6014
Period in FC-W 0.0122 0.1026 0.119 .9055
Period in DC-S -0.3644 0.1290 -2.825 .0056
Period in DC-W -0.6173 0.2301 -2.683 .0065

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.040 0.0102 3.87 .0002 0.0565 0.0226
Period Op-2 0.118 0.0219 5.39 .0000 0.1540 0.0815
Op-i 0611 0.125 0.0229 5.48 .0000 0.1633 0.0874
Op-2 0611 0.208 0.0541 3.84 .0002 0.2974 0.1179
Op-I 0910 0.054 0.0244 2.23 .0279 0.0949 0.0139
Op-2 0910 0.150 0.0524 2.87 .0049 0.2372 0.0634
Op-i 0915 -0.003 0.0274 -0.11 .9100 0.0423 -0.0485
Op-2 0915 0.009 0.0541 0.17 .8673 0.0986 -0.0807
Op-i 1015 -0.004 0.0274 -0.15 .8828 0.0413 -0.0494
Op-2 1015 0.063 0.0541 1.17 .2438 0.1531 -0.0263
Op-i 1210 0.037 0.0229 1.60 .1119 0.0746 -0.0013
Op-2 1210 0.270 0.0524 5.15 .0000 0.3566 0.1828
Op-l 2210 0.028 0.0249 1.13 .2611 0.0695 -0.0132
Op-2 2210 0.006 0.0541 0.11 .9087 0.0960 -0.0635

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.0782 0.0241 -3.240 .0016 -0,0381 -0.1182

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.0823 0.0587 -1.40 .1639 0.0151 -0.1797
Station 0910 -0.0959 0.0578 -1.66 .0999 -0.0000 -0.1917
Station 0915 -0.0122 0.0606 -0.20 .8414 0.0884 -0.1127
Station 1015 -0.0674 0.0606 -1.11 .2684 0.0331 -0.1680
Station 1210 -0.2331 0.0571 -4.08 .0001 -0.1383 -0.3279
Station 2210 0.0219 0.0596 0.37 .7132 0.1208 -0.0769

Station-period means and deltas from original data where control n-1

Station Standard Upper Lower . Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-i 20 16.54 18.50 1.096 18.83 14.24 4.08 19.00 6.40 1.75
0611 Op-2 4 11.63 11.00 2.283 18.89 4.36 6.19 8.25 11.93 0.45
0910 Op-i 19 18.62 13.75 0.762 20.22 17.02 1.91 16.00 3.90 -0.09
0910 Op-2 5 13.45 5.50 0.913 15.99 10.91 5.05 4.75 7.22 2.88
0915 Op-i 15 21.72 10.75 0.871 23.S9 19.85 -1.32 17.25 1.19 -3.82
0915 Op-2 4 18.38 8.25 1.916 24.47 12.28 -0.56 7.25 4.64 -5.76
1015 Op-i 15 21.63 16.00 1.182 24.17 19.10 -1.23 18.00 1.75 -4.21
1015 Op-2 4 16.88 11.25 2.425 24.59 9.16 0.94 9.00 7.71 -5.83
1210 Op-i 20 20.03 16.00 0.988 22.09 17.96 0.59 17.50 2.74 -1.57
1210 Op-2 5 12.50 10.25 2.081 18.20 6.72 6.00 12.25 12.33 -0.33
2210 Op-1 17 19.94 8.50 0.658 21.34 18.55 0,71 11.00 2.26 -0.85
2210 Op-2 4 18.31 2.00 0.413 19.63 17.00 -0.50 7.00 4.26 -5.26

Period means and deltas from original control data where n-1

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 20 20.61 11.25 0.515 21.69 19.54
Op-2 5 18.50 6.75 1.230 21.91 15.09



Analysis of Variance for SFQ for 0427 - strongylocentrotus purpuratus

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x . .5)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 1.21 0.2738
SEASON 1 108.000 1.19 0.2776
STATION 5 108.000 6.79 0.0000
pERIOD*-SEASON 1 108.000 2.42 0.1231
STATION-PERIOD 5 108.000 0.86 0.5134
STATION*SEASON 5 108.000 0.79 0.5574
PERIOD-STATIOE SEASON 5 108.000 0.51 0,7673

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 1.21 0.19 0.2837 0.1313 0.9788

STATIONPE5RIOD 4.28 0.00 0.4213 0.2733

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.1437 0.3195 0.450 .6539
Period in FC 0.2420 0.1443 1.677 .0964
Period in FC-S 0.2610 0.1465 1.782 .0776
Period in PC-W 0.2229 0.2486 0.897 .3718
Period in DC-S -0.4201 0.3125 -1.345 .1816
Period in DC-W 0.7075 0.5574 1.269 .2071

Least square means. & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0.353 0.0247 -14.27 .0000 -0.3120 -0.3941
Period Op-2 -0.417 0.0529 -7.88 .0000 -0.3295 -0.5051
Op-i 0611 -0.143 0.0554 -2.59 .0109 -0.0516 -0.2353
Dp-2 0611 -0.151 0.1310 -1.15 .2532 0.0669 -0.3679
Op-i 0910 -0.435 0.0591 -7.37 .0000 -0.3373 -0.5335
Op-2 0910 -0.437 0.1269 -3.44 .0008 -0.2263 -0.6472
Op-i 0915 -0.758 0.0662 -11.44 .0000 -0.6478 -0.8676
Op-2 0915 -0.624 0.1310 -4.76 .0000 -0.4066 -0.8414
Op-1 1015 -0.374 0.0662 -5.64 .0000 -0.2638 -0.4836
Op-2 101S -0.543 0.1310 -4.15 .0001 -0.3261 -0.7608
Op-1 1210 -0.221 0.0554 -3.99 .0001 -0.1291 -0.3128
Op-2 1210 -0.320 0.1269 -2.52 .0130 -0.1098 -0.5307
Op-i 2210 -0.187 0.0604 -3.10 .0025 -0.0869 -0.2873
Op-2 2210 -0.429 0.1310 -3.27 .0014 -0.2116 -0.6464

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0643 0.0584 11100 .2738 0.1612 -0.0327

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.0070 0.1422 0.05 .9606 0.2430 -0.2289
Station 0910 0.0013 0.1400 0.01 .9925 0.2335 -0.2309
Station 0915 -0.1337 0.1468 -0.91 .3645 0.1099 -0.3773
Station 101S 0.1698 0.1468 1.16 .2501 0.4133 -0.0738
Station 1210 0.0982 0.1384 0.72 .4748 0.3289 -0.1304
Station 2210 0.2420 0.1443 1.68 .0964 0.4813 0.0026

Station-period means and deltas from original data where control n.i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.l. Delta Range 95% Cli. 95% C.I.

0611 Op-i 20 0.31 1.50 0,096 0.51 0.11 -0.20 1.75 -0.03 -0.47
0611 Op-2 4 0.19 0.50 0.120 0.57 -0.19 -0.13 0.50 0.27 -0.52
0910 Op-i 19 1.28 4.50 0.263 1.83 0.72 -1.21 4.50 -0.65 -1.77
0910 Op-2 5 1.05 2.00 0.348 2.02 0.08 -1.DO 2.00 -0.04 -1.96
0915 Op-l 15 3.00 4.50 0.393 3.84 2.16 -2.93 4.25 -2.11 -3.76
0915 Op-2 4 1.69 1.75 0.400 2.96 0.41 -1.63 1.75 -0.39 -2.86
1015 Op-i 15 0.83 2.00 0.168 1.19 0.47 -0.77 2.50 -0.37 -1.16
1015 Op-2 4 1.31 1.50 0.344 2.41 0.22 -1.25 1.25 -0.28 -2.22
1210 Op-I 20 0.79 3.25 0.180 1.16 0.41 -0.73 3.00 -0.36 -1.09
1210 Op-2 5 0.70 1.50 0.310 1.56 -0.16 -0.65 1.50 0.16 -1.46
2210 Op-i 17 0.47 1.50 0.113 0.70 0.23 -0.39 1.75 -0.14 -0.65
2210 Op-2 4 1.25 2.25 0.469 2.81 -0.31 -1.19 2.00 0.20 -2.58

Period means and deltas from original control data where n.1

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 0.06 0.50 0.031 0.13 -0.00
Dp-2 5 0.05 0.25 0.050 0.19 -0.09



Analysis of Variance for SAO for 0479 - Styela spp.

Stations - 2210, 0611, 0910, 0915, 1015, 1220

Data not transformed.

Results for Analysis of Variance

Source Source dl Error df F-value Prob.

PERIOD 1 102,000 3.49 0.0645
SEASON 1 102.000 0.36 0.5480
STATION 5 102.000 0.49 0.7828
PERIOD-SEASON 1 102.000 0.35 0.5537
STATION-PERIOD 5 102.000 0.02 0.9998
STATION-SEASON 5 102.000 0.08 0.9952
PERIOD-STATIONrSEASON 5 102.000 0.09 0.9935

Results for Power Analysis
Power at alpha = .I

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 3.49 2.43 0.5842 0.4618 0.1579
STATION-PERIOD 0.10 0.00 0.1064 0.1183

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 3.2170 1.7450 1.786 .0770
Period in PC 0.4621 0.7881 0.586 .5589
Period in PC-S 0.4242 0.8055 0.527 .5996
Period in PC-W 0.5000 1.3547 0.369 .7128
Period in DC-S 2.0173 1.7184 1.174 .2432
Period in DC-N 4.2167 3.0377 1.380 .1681

Least square means a confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 98%

Period Op-1 0.621 0.1365 4.55 .0000 0.8474 0.3942
Period Op-2 0.024 0.2884 0.08 .9330 0.5031 -0.4545
Op-i 0611 0.878 0.3052 2.88 .0049 1.3848 0.3716
Op-2 0611 0.083 0.7140 0.12 .9073 1.2685 -2.1019
Op-i 0910 0.785 0.3254 2.41 .0177 1.3247 0.2448
Op-2 0910 0.219 0.6913 0.32 .7523 1.3663 -0.9288
Op-i 0915 0.656 0.3658 1.79 .0758 1.2635 0.0490
Op-2 0915 0.083 0.7140 0.12 .9073 1.268S -1.1019
Op-i 1015 0.069 0.3658 0.19 .8513 0.6760 -0.5385
Op-2 1015 -0.542 0.7140 -0.76 .4498 0.6435 -1.7269
Op-i 1210 0.667 0.3052 2.18 .0312 1.1732 0.1601
Op-2 1210 0.094 0.6913 0.14 .8924 1.2413 -1.0538
Op-i 2210 0.670 0.3335 2.01 .0470 1.2241 0.1169
Op-2 2210 0.208 0.7140 0.29 .7710 1.3935 -0.9769

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 99% Lower 95%

Period 0.5965 0.3191 1.869 .0645 1.1262 . 0.0668

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.7949 0.7765 1.02 .3084 " 2.0838 -0.4940
Station 0910 0.9659 0.7641 0.74 .4606 1.8342 -0.7025
Station 0915 0.5729 0.8023 0.71 .4768 1.9046 -0.7588
Station 1015 0.6104 0.8023 0.76 .4485 1.9421 -0.7213
Station 1210 0.5729 0.7557 0.76 .4501 1.8273 -0.6815
Station 2210 0.4621 0.7881 0.S9 .5589 1.7702 -0.8460

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-i 19 0.29 3.25 0.189 0.69 -0.11 0.80 4.00 1.34 0.26
0611 Op-2 4 0.06 0.25 0.063 0.26 -0.14 0.25 1.00 0.98 -0.48
0910 Op-i 18 0.07 0.50 0.039 0.15 -0.01 0.89 5.75 1.61 0.17
0910 Op-2 5 0.05 0.25 0.050 0.19 -0.09 0.35 0.75 0.77 -0.07
0915 Op-1 14 0.00 0.00 0.000 0.64 3.75 1.22 0.07
0915 Op-2 4 0.06 0.25 0.063 0.26 -0.14 0.25 1.00 0.98 -0.48
1015 Op-1 14 0.97 2.00 0.160 0.92 0.23 0.07 4.75 0.72 -0.58
1015 Op-2 4 0.88 1.90 0.375 2.07 -0.32 -0.56 1.00 0.12 -1.24
1210 op-i 19 0.49 2.75 0.159 0.81 0.16 0.61 6.75 1.35 -0.14
1210 Op-2 5 0.25 1.00 0.194 0.79 -0.29 0.15 0.75 0.67 -0.27
2210 Op-1 16 0.08 0.50 0.044 0.17 -0.02 0.73 5.50 1.43 0.04
2210 Op-2 4 0.00 0.00 0.000 0.31 0.75 0.91 -0.28

Period means and deltas from original control data where n=-

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-l 19 1.09 5.75 0.358 1.84 0.34
Op-2 5 0.40 0.75 0.170 0.87 -0.07



Analysis of Variance for SFQ for 0319 - Tegula brunnea

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x - .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 7.71 0.0065
SEASON 1 108.000 3.56 0.0619
STATION 5 108.000 3.60 0.0048
PERIOD-SRASON 1 108.000 0.33 0.5652
STATION-PERIOD 5 108.000 0.41 0.6394
STATION SEASON 5 108.000 0.53 0.7558
PERRIODSTATION SEASON 5 108.000 0.19 0,9657

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

source Parameter Parameter Power Power Change

PERIOD 7.71 6.50 0.8673 0.8163 0.5980
STATION*PfRIOD 2.06 0.00 0.2498 0.1262

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -2.6596 0.9451 -2.814 .0058
Period in PC -0.2194 0.4268 -0.814 .6082
Period in PC-S 0.0571 0.4333 0.132 .8954
Period in FC-W -0.4959 0.7354 -0.674 .5015
Period in DC-S -2.3378 0.9244 -2.529 .0129
Period in DC-H -2.9814 1.6489 -1.908 .0734

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 0.732 0.0732 10.00 .0000 0.0539 0.6109
Period Op-2 1.212 0.1S66 7.74 .0000 1.4720 0.9525
Op-i 0611 1.26S 0.1638 7.72 .0000 1.5362 0.9928
Op-2 0611 1.583 0.3676 4.09 .0001 2.2264 0.9404
Op-i 0910 0.743 0.1749 4.25 .0000 1.0329 0.4527
Op-2 0910 1.062 0.3753 2.83 .0056 1.6845 0.4393
Op-1 0915 0.958 0.1960 4.89 .0000 1.2830 0.6327
Op-2 091S 1.383 0.3876 3.57 .0009 2.0257 0.7397
Op-i 1015 0.801 0.1960 4.09 .0001 1.1260 0.4758
Op-2 1015 1,473 0.3876 3.80 .0002 2.1164 0.8304
Op-i 1210 0.500 0.1638 3.06 .0028 0.7721 0.2286
Op-2 1210 1.425 0.3753 3.80 .0002 2.0473 0.8022
Op-I 2210 0.128 0.1787 0.72 .4755 0.4243 -0.1685
Op-2 2210 0.347 0.3876 0.90 .3722 ' 0.9903 -0.2957

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.4798 0.1728 -2.776 .0065 -0.1931 -0.7666

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -0.3188 0.4208 -0.76 .4502 0.3792 -1.0169
Station 0910 -0.3191 0.4140 -0.77 .4426 . 0.3678 -1.0059
Station 0915 -0.4249 0.4343 -0.98 .3301 0.2957 -1.1454
Station 1015 -0.6724 0.4343 -1.55 .1245 0.0481 -1.3930
Station 1210 -0.9244 0.4094 -2.26 .0260 -0.2451 -1.6037
Station 2210 -0.2194 0.4268 -0.51 .6082 0.4886 -0.9274

Station-period means and deltas from original data where control n-1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

0611 Op-1 20 0.49 4.75 0.251 1.01 -0.04 4.29 11.50 5.83 2.74
0611 Op-2 4 0.06 0.25 0.063 0.26 -0.14 4.69 5.00 7.99 1.39
0910 Op-i 19 - 1.80 9.00 0.604 3.07 0.53 3.11 15.00 5.21 1.00
0910 Op-2 5 0.50 1.25 0.237 1.16 -0.16 4.85 5.00 7.35 2.35
0915 Op-i 15 1.30 4.25 0.343 2.03 0.57 3.93 11.50 6.06 1.81
0915 Op-2 4 0.44 1.50 0.359 1.58 -0.71 4.31 5.25 7.96 0.66
10is Op-1 15 1.07 4.25 0.282 1.67 0.46 4.17 10.00 6.12 2.21
1015 Op-2 4 0.38 1.50 0.375 1.57 -0.82 4.38 5.00 7.89 0.87
1210 Op-i 20 2.45 12.75 0.683 3.88 1.02 2.33 13.25 4.19 0.46
1210 Op-2 5 0.70 3.00 0.583 2.32 -0.92 4.65 5.00 6.89 2.41
2210 Op-i 17 4.15 7.75 0.640 5.50 2.79 0.66 13.00 2.84 -1.51
2210 Op-2 4 3.50 5.75 1.220 7.38 -0.38 1.25 9.00 7.75 -5.25

Period means and deltas from original control data where n-i

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 20 4.78 9.00 0.626 6.08 3.47
Op-2 S 5.38 5.75 1.002 8.13 2.57



Analysis of Variance for SAQ for 0360 - Tegula montereyi

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 102.000 6.34 0.0134
SEASON 1 102.000 6.32 0.0135
STATION 5 102.000 0.45 0.8153
PERIOD-SEASON 1 102.000 0.14 0.7057
STATION-PERIOD 5 102.000 0.24 0.9445
STATION-SEASON 5 102.000 0.21 0.9581
PERIOD*STATION*SEASON 5 102.000 0.35 0.8816

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50S

Source Parameter Parameter Power Power Change

PERIOD 6.34 5.21 0.8039 0.7334 0.3377

STATION-PERIOD 1.19 0.00 0.1836 0.1617

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -5.2962 2.5996 -2.037 .0442
Period in PC -1.8841 1.1740 -1.605 .1116
Period in FC-S -1.0682 1.2000 -0.890 .3755
Period in FC-W -2.7000 2.0181 -1.338 .1839
Period in DC-S -7.1923 2.5599 -2.810 .0059
Period in DC-W -3.4000 4.5252 -0.751 .4542

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-I -0.509 0.2034 -2.50 .0139 -0.1716 -0.8468
Period Op-

2  
0.687 0.4297 1.60 .1127 1.4008 -0.0258

Op-1 0611 -1.058 0.4546 -2.33 .0220 -0.3030 -1.8124
Op-2 0611 0.500 1.0637 0.47 .6393 2.2656 -1.2656
Op-l 0910 - 0.040 0.4847 0.08 .9338 0.8450 -0.7643
Op-2 0910 1.125 1.0299 1.09 .2772 2.8345 -0.5845
Op-I 0915 -0.000 0.5450 -0.00 1.000 0.9046 -0.9046
Op-2 0915 0.500 1.0637 0.47 .6393 2.2656 -1.2656
Op-i 1015 -0.187 0.5450 -0.34 .7315 0.7171 -1.0921
Op-2 1015 0.375 1.0637 0.35 .7251 2.1406 -1.3906
Op-i 1210 -0.466 0.4546 -1.03 .3074 0.2883 -1.2210
Op-2 1210 1.125 1.0299 1.09 .2772 2.8345 -0.5845
Op-i 2210 -1.384 0.4968 -2.79 .0064 -0.5594 -2.2088
Op-2 2210 0.500 1.0637 0.47 .6393 2.2656 -1.2656

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -1.1967 0.4754 -2.517 .0134 -0.4076 -1.9858

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 -1.5577 1.1567 -1.35 .1811 0.3624 -3.4778
Station 0910 -1.0846 1.1383 -0.95 .3429 0.8048 -2.9740
Station 091S -0.5000 1.1951 -0.42 .6766 1.4838 -2.4838
Station 1015 -0.5625 1.1951 -0.47 .6389 1.4213 -2.5463
Station 1210 -1.5913 1.1258 -1.41 .1605 0.2773 -3.4600
Station 2210 -1.8841 1.1740 -1.60 .1116 0.0646 -3.8328

Station-period means and deltas from original data where control n=1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-i 19 0.99 11.25 .0.671 2.40 -0.42 -0.71 13.50 0.73 -2.15
0611 Op-2 4 0.00 0.00 0.000 0.75 3.00 3.14 -1.64
0910 Op-i 18 0.17 1.50 0.057 0.37 -0.04 0.13 3.00 0.47 -0.22
0910 Op-2 5 0.00 0.00 0.000 1.80 6.00 5.13 -1.53
0915 Op-I 14 0.27 2.25 0.169 0.63 -0.10 0.00 3.75 0.48 -0.48
0915 Op-2 4 0.00 0.00 0.000 0.75 3.00 3.14 -1.64
1015 Op-i 14 0.38 1.50 0.152 0.70 0.05 -0.11 3.75 0.37 -0.58
1015 Op-2 4 0.19 0.75 0.188 0.78 -0.41 0.56 3.75 3.21 -2.08
1210 Op-i 19 0.59 5.25 0.322 1.27 -0.09 -0.32 7.50 0.43 -1.06
1210 Op-2 5 0.00 0.00 0.000 1.80 6.00 5.13 -1.53
2210 Op-i 16 1.17 7.50 0.530 2.30 0.04 -0.89 9.75 0.37 -2.1S
2210 Op-2 4 0.00 0.00 :0.000 0.75 3.00 3.14 -1.64

Period means and deltas from original control data where n=i

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 19 0.28 2.25 0.131 0.55 0.00
Op-2 5 1.80 6.00 1.200 5.13 -1.53



Analysis of Variance for SAO for 0491 - Tethya aurantia

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basel0(x + .5)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 102.000 4.15 0.0442
SEASON 1 102.000 3.87 0.0518
ST.ATION 5 102.000 20.31 0.0000
PERIOD*SEASON 1 102.000 0.36 0.5497
STATION*PERIOD 5 102.000 2.60 0.0293
STATIOWSEASON 5 102.000 0.15 0.9785
PERIOD- STATION- SEASON 5 102.000 0.29 0.9162

Results for Power Analysis
Power at alpha - .1

Pon- Adjusted non- Power to
centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 4.15 3.07 0.6479 0.5386 0.9633
STATION- PERIOD 13.02 7.77 0.8663 0.6528 0.6781

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.3355 0.1925 -1.743 .0843
Period in PC -0.0948 0.0869 -1.091 .2780
Period in FC-S -0.0146 0.0888 -0.164 .8700
Period in FC-W -0.1750 0.1494 -1.171 .2442
Period in DC-S -0.2890 0.1895 -1.525 .1304
Period in DC-W -0.3821 0.3350 -1.140 .2568

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lover 95%

Period Op-1 -0.177 0.0151 -11.78 .0000 -0.1524 -0.2023
Period Op-2 -0.106 0.0318 -3.32 .0012 -0.0528 -0.1584
Op-1 0611 -0.025 0.0337 -0.75 .4578 0.0308 -0.0810
Op-2 0611 0.000 0.0787 0.00 1.000 0.1307 -0.1307
Op-i 0910 0.014 0.0359 0.39 .6941 0.0737 -0.0454
Op-2 0910 0.022 0.0762 0.29 .7734 0.1486 -0.1046
Op-1 0915 -0.408 0.0403 -10.11 .0000 -0.3409 -0.4748
Op-2 0915 -0.531 0.0787 -6.74 .0000 -0.4003 -0.6618
Op-i 1015 -0.450 0.0403 -11.16 .0000 -0.3832 -0.8172
Op-2 1015 -0.147 0.0787 -1.86 .0653 -0.0160 -0.2775
Op-1.1210 -0.100 0.0337 -2.98 .0036 -0.0445 -0.1562
Op-2 1210 0.022 0.0762 0.29 .7734 0.1486 -0.1046
Op-1 2210 -0.095 0.0368 -2.58 .0114 -0.0337 -0.1559
Op-2 2210 0.000 0.0787 0.00 1.000 0.1307 -0.1307

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value prob. Upper 95W Lower 95%

Period -0.0717 0.0352 -2.038 .0442 -0.0133 -0.1301

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 951

Station 0611 -0.0251 0.0856 -0.29 .7702 0.1171 -0.1672
Station 0910 -0.0079 0.0843 -0.09 .9259 0.1320 -0.1477
Station 0915 0.1232 0.0885 1.39 .1668 0.2701 -0.0237
Station 1015 -0.3034 0.0885 -3.43 .0009 -0.1566 -0.4503
Station 1210 -0.1224 0.0833 -1.47 .1451 0.0160 -0.2607
Station 2210 -0.0948 0.0869 -1.09 .2780 0.0495 -0.2391

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 951 CII. 95V C.I.

0611 Op-i 19 0.09 1.25 0.069 0.24 -0.05 -0.03 0.50 0.03 -0.08
0611 Op-2 4 0.00 0.00 0.000 0.00 0.00
0910 Op-1 18 0.01 0.25 0.014 0.04 -0.02 0.06 1.50 0.21 -0.10
0910 Op-2 5 0.00 0.00 0.000 0.05 0.25 0.19 -0.09
0915 Op-1 14 0.80 1.25 0.095 1.01 0.60 -0.80 1.25 -0.60 -1.01
0915 Op-2 4 1.13 1.00 0.239 1.89 0.36 -1.13 1.00 -0.36 -1.89
1015 Op-l 14 0.91 1.28 0.107 1.14 0.68 -0.91 1.25 -0.68 -1114
1015 Op-2 4 0.19 0.25 0.063 0.39 -0.01 -0.19 0.25 0.01 -0.39
1210 Op-i 19 0.16 1.00 0.058 0.28 0.04 -0.09 2.00 0.08 -0.27
1210 Op-2 5 0.00 0.00 0.000 0.05 0.25 0.19 -0.09
2210 Op-i 16 0.16 0.75 0.055 0.27 0.04 -0.08 2.00 0.14 -0.30
2210 Op-2 4 0.00 0.00 0.000 0.00 0.00

Period means and deltas from original control data where n-I

Station standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 19 0.07 1.25 0.066 0.20 -0.07
Op-2 5 0.05 0.25 0.050 0.19 -0.09



Analysis of Variance for SFQ for 0404 - Tetraclita rubescens

Stations - 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basel0(x - .5)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 8.90 0.0035
SEASON 1 108.000 0.03 0.8720
STATION S 108.000 1.64 0.1547
PERIOD*SEASON 1 108.000 0.15 0.6964
STATION-PERIOD 5 108.000 0.65 0.6596
STATION SEASON 5 108.000 0.15 0.9801
PERIOD* STATION-SEASON S 106.000 0.32 0.9026

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 8.90 7.73 0.9065 0.8684 0.1305
S•ATION- PERIOD 3.27 0.00 0.3436 0.1045

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 3.0487 1.0183 2.994 .0034
Period in PC 0.2841 0.4598 0.618 .5379
Period in PC-S 0.2322 0.4668 0.497 .6200
Period in PC-W 0.3360 0.7922 0.424 .6723
Period in DC-S 2.6635 0.9959 2.675 .0086
Period in DC-N 3.4340 1.7764 1.933 .0558

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-I 0.392 0.0769 4.97 .0000 0.5228 0.2611
Period Op-2 -0.164 0.1687 -0.97 .3344 0.1163 -0.4434
Op-i 0611 0.401 0.1764 2.27 .0250 0.6937 0.1082
Op-

2 
0611 0.100 0.4175 0.24 .8105 0.7931 -0.5924

Op-1 0910 0.164 0.1894 0.87 .3852 0.4768 -0.1483
Op-

2 
0910 -1.023 0.4043 -2.53 .0128 -0.3527 -1.6942

Op-i 0915 0.402 0.2111 1.90 .0597 0.7522 0.0516
Op-

2 
0915 -0.334 0.4175 -0.80 .4254 0.3586 -1.0260

Op-i 1015 0.663 0.2111 3.14 .0022 1.0135 0.3129
Op-2 1015 0.100 0.4175 0.24 .8105 0.7931 -0.5924
Op-i 1210 0.337 0.1764 1.91 .0589 0.6296 0.0441
Op-2 1210 0.075 0.4043 0.19 .8527 0.7460 -0.5955
Op-l 2210 0.384 0.1925 2.00 .0483 0.7038 0.0651
Op-2 2210 0.100 0.4175 0.24 .8105 0.7931 -0.5924

paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 9S% Lower 95%

Period 0.5555 0.1862 2.983 .0035 0.8644 0.2465

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.3006 0.4533 0.66 .5087 1.0527 -0.4515
Station 0810 1.1877 0.4460 2.66 .0089 1.9277 0.4477
Stetion 0915 0.7360 0.4679 1.57 .1187 1.5122 -0.0403
Station 1015 0.5629 0.4679 1.20 .2316 1.3392 -0.2134
Station 1210 0.2616 0.4411 0.59 .5544 0.9934 -0.4703
Station 2210 0.2841 0.4598 0.62 .5379 1.0469 -0.4787

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-i 20 0.11 1.25 0.067 0.25 -0.03 4.44 30.00 8.23 0.65
0611 Op-2 4 0.00 0.00 0.000 0.38 1.50 1.57 -0.82
0910 Op-i I1 2.41 10.25 0.822 4.13 0.68 2.38 31.25 5.90 -1.14
0910 Op-2 5 6.60 11.25 1.910 11.90 1.30 -6.30 9.75 -1.46 -11.14
0915 Op-I 15 0.72 4.75 0.350 1.47 -0.03 5.35 33.50 10.41 0.29
0915 Op-2 4 2.50 4.75 0.984 5.63 -0.63 -2.13 4.75 1.03 -5,28
1015 Op-i 15 0.00 0.00 0.000 6.07 28.75 10.94 1.19
1015 Op-2 4 0.00 0.00 0.000 0.38 1.50 1.57 -0.82
1210 Op-I 20 0.45 5.25 0.280 1.04 -0.14 4.10 34.00 8.02 0.18
1210 Op-2 S 0.00 0.00 0.000 0.30 1.50 1.13 -0.53
2210 Op-i 17 0.73 7.75 0.484 1.75 -0.30 4.63 30.25 8.95 0.30
2210 Op-2 4 0.00 0.00 0.000 0.38 1.50 1.57 -0.82

Period means and deltas from original control data where n=l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95W C.I.

Op-l 20 4.55 28.75 1.794 8.30 0.80
Op-

2
5 0.30 1.50 0.300 1.13 -0.53



Analysis of Variance for SF0 for 0341 - Tonicella lineata

Stations . 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x * .5)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 0.72 0.3972
SEASON 1 108.000 4.67 0.032
STATION 5 108.000 1.07 0.360t
PERIODT SEASON 1 108.000 0.41 0.5226
STATION*PERIOD 5 108.000 1.37 0.2398
STATION-SEASON 5 108.000 0.62 0.6845
PERIOD- STATION- SEASON 5 108.000 0.35 0.8800

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 501

Source Parameter Parameter Power Power Change

PERIOD 0.72 0.00 0.2181 0.4564
STATION-PERIOD 6.87 1.74 0.6006 0.2252 0.1516

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.4730 0.3101 -1.525 .1302
Period in PC 0.1838 0.1400 1.313 .1921
Period in FC-S 0.1487 0.1422 1.046 .2981
Period in FC-W 0.2190 0.2413 0.907 .3662
Period in DC-S -0.2196 0.3033 -0.724 .4707
Period in DC-W -0.7264 0.5411 -1.343 .1822

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-l 0.132 0.0240 5.50 .0000 0.1719 0.0922
Period Op-2 0.180 0.0514 3.51 .0007 0.2655 0.0950
Op-I 0611 0.235 0.0537 4.36 .0000 0.3237 0.1453
Op-2 0611 0.278 0.1272 2.19 .0307 0.489S 0.0675
Op-i 0910 0.140 0.0574 2.44 .0161 0.2355 0.0451
Op-2 0910 0.208 0.1231 1.69 .0938 0.4125 0.0039
Op-i 0915 0.137 0.0643 2.13 .0353 0.2438 0.0304
Op-2 0915' 0.124 0.1272 0.98 .3313 0.3351 -0.0869
Op-i 1015 0.168 0.0643 2.62 .0101 0.2751 0.0617
Op-2 1015 0.228 0.1272 1.80 .0754 0.4393 0.0173
Op-i 1210 -0ý024 0.0537 -0.44 .6616 0.0656 -0.1128
Op-2 1210 0.291 0.1231 2.36 .0201 0.4948 0.0862
Op-i 2210 0.136 0.0586 2.31 .0225 0.2330 0.0384
Op-2 2210 -0.048 0.1272 -0.38 .7059 0.1629 -0.2591

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 951

Period -0.0482 0.0567 -0.850 .3973 0.0459 -0.1423

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95 Lower 95%

Station 0611 -0.0440 0.1381 -0.32 .7507 0.1851 -0.2730
Station 0910 -0.0679 0.1359 -0.50 .6182 0.1575 -0.2933
Station 0915 0.0130 0.1425 0.09 .9278 0.2494 -0.2235
Station 1015 -0.0599 0.1425 -0.42 .6749 0.1765 -0.2964
Station 1210 -0.3141 0.1344 -2.34 .0212 -0.0912 -0.5370
Station 2210 0.1838 0.1400 1.31 .1921 0.4162 -0.0485

Station-period means and deltas from original data where control n=1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95V C.I.

0611 Op-1 20 0.04 0.25 0.020 0.08 -0.01 0.40 1.50 0.59 0.21
0611 Op-2 4 0.00 0.00 0.000 0.38 0.75 0.89 -0.14
0910 Op-i 19 0.18 0.75 0.060 0.31 0.06 0,24 1.00 0.39 0.08
0910 Op-

2  
5 0.15 0.25 0.061 0.32 -0.02 0.50 1.50 1.23 -0.23

091S Op-i 15 0.25 0.50 0.049 0.35 0.15 0.20 1.50 0.47 -0.07
0915 Op-2 4 0.25 0.75 0.177 0.81 -0.31 0.13 0.75 0.64 -0.39
1015 Op-1 18 0.20 1.50 0.098 0.41 -0.01 0.25 2.50 0.57 -0.07
1015 Op-2 4 0.13 0.50 0.125 0.52 -0.27 0.25 0.75 0.81 -0.31
1210 Op-i 20 0.53 2.00 0.146 0.83 0.22 -0.09 3.00 0.25 -0.43
1210 Op-2 5 0.15 0.75 01SO 0.57 -0.27 0.50 2.00 1.48 -0.48
2210 Op-i 17 0.15 0.50 0.048 0.25 0,04 0.26 2.00 0.52 0.01
2210 Op-2 4 0,44 0.75 0.188 1.03 -0.16 -0.06 0.50 0.32 -0.44

Period means and deltas from original control data where n=1

Station Standard Upper Lower
Period N Mean Range Error 951 C.I. 95V C.I.

Op-I0P-2 20 0.44 1.50 0.090 0.63 0.25
5 0.65 1.75 0.302 1.49 -0.19



Analysis of Variance for SFQ for 0701 - Tricolia spp.

Stations = 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x - 1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 0.05 0.8201
SEASON 1 108.000 0.00 0.9652
STATION 5 108.000 0.89 0.4885
PERIOD*SEASON 1 108.000 1.66 0.1998
STATION-PERIOD 5 108.000 0.08 0.9947
STATION-SEASON S 108.000 0.42 0.8366
PERIOD*STATION*SEASON s •108.000 0.23 0.9478

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 0.05 0.00 0.1087 0.3480
STATIONPHRIOD 0.42 0.00 0.1279 0.1368

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC -0.0405 0.2024 -0.200 .8416
Period in PC -0.0101 0.0914 -0.111 .9122
Period in FC-S -0.0610 0.0928 -0.658 .5121
Period in FC-W 0.0408 0.1575 0.259 .7959
Period in DC-S -0.2761 0.1979 -1.395 .1659
Period in DC-W 0.1950 0.3531 0.552 .5819

Least square means & confidence intervals from analysis of variance

Source 0S Mean Std. Err. T-value Prob. Upper 959% Lower 95%

Period Op-
1  

-0.015 0.0157 -0.94 .3497 0.0113 -0.0407
Period Op-2 -0.006 0.0335 -0.19 .8516 0.0493 -0.0619
Op-i 0611 -0.083 0.0351 -2.35 .0204 -0.0244 -0.1407
Op-2 0611 -0.088 0.0830 -1.06 .2911 0.0496 -0.2257
Op-1 0910 -0.018 0.0374 -0.47 .6375 0.0444 -0.0798
Op-2 0910 -0.008 0.0804 -0.10 .9172 0.1249 -0.1417
Op-l 0915 0.033 0.0420 0.78 .4368 0.1024 -0.0369
Op-2 0915" 0.029 0.0830 0.35 .7243 0.1670 -0.1083
Op-1 1015 0.017 0.0420 0.40 .6932 0.0862 -0.0S30
Op-2 1015 -0.000 0.0830 -0.00 1.000 0.1377 -0.1377
Op-l 1210 -0.057 0.0351 -1.62 .1089 0.0015 -0.1149
Op-2 1210 0.000 0.0804 0.00 1.000 0.1333 -0.1333
Op-l 2210 0.019 0.0383 0.50 .6160 0.0827 -0.0442
Op-2 2210 0.029 0.0830 0.35 .7243 0.1670 -0.1083

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%r Lower 95%

Period -0.0084 0.0370 -0.228 .8201 0.0530 -0.0698

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95t Lower 95%

Station 0611 0.0055 0.0901 0.06 .9516 0.1550 -0.1440
Station 0910 -0.0093 0.0887 -0.11 .9164 0.1378 -0.1564
Station 0915 0.0034 0.0930 0.04 .9708 0.1577 -0.1509
Station 1015 0.0166 0.0930 0.18 .8586 0.1709 -0.1377
Station 1210 -0.0567 0.0877 -0.65 .5192 0.0888 -0.2022
Station 2210 -0.0101 0.0914 -0.11 .9122 0.1415 -0.1617

Station-period means and deltas from original data where control A-1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95' c.i. Delta Range 95% Cli. 95's C.I.

0611 Op-1 20 0.43 1.75 0.115 0.67 0.18 -0.29 2.00 -0.07 -0.50
0611 Op-2 4 0.25 0.50 0.144 0.71 -0.21 -0.13 0.50 0.27 -0.52
0910 Op-i 19 0.38 4.00 0.211 0.83 -0.06 -0.24 5.00 0.25 -0.73
0910 Op-2 5 0.15 0.75 0.150 0.57 -0.27 -0.05 1.25 0.51 -0.61
0915 Op-1 15 0.12 1.00 0.073 0.27 -0.04 0.03 1.50 0.22 -0.15
0915 Op-2 4 0.00 0.00 0.000 0.13 0.50 0.52 -0.27
1015 Op-i 15 0.28 3.25 0.222 0.76 -0.19 -0.13 3.75 0.32 -0.59
1015 Op-2 4 0.13 0.50 0.125 0.52 -0.27 0.00 0.00
1210 Op-i 20 0.31 2.25 0.128 0.58 0.04 -0.18 2.00 0.04 • -0.39
1210 Op-2 5 0.10 0.50 0.100 0.38 -0.18 0.00 0.00
2210 Op-i 17 0.12 1.00 0.065 0.25 -0.02 0.03 2.00 0.24 -0.18
2210 Op-2 4 0.00 0.00 0.000 0.13 0.50 0.52 -0.27

Period means and deltas from original control data where n-1

Station Standard Upper Lower
Period N Mean Range Error 95t C.I. 95% C.I.

Op-i 20 0.14 1.00 0.059 0.26 0.01
Op-2 5 0.10 0.50 0.100 0.38 -0.18



Analysis of Variance for SF0 for 0480 - tunicates, colonial/social unid.

Stations . 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x . 1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 9.34 0.0028
SEASON 1 108.000 9.54 0.0026
STATION S 108.000 11.32 0.0000
PERIOD*SEASON 1 108.000 1.03 0.3130
STATION*PERIOD 5 108.000 0.09 0.9933
STATIONWSEASON 5 108.000 0.15 0.9797
PERIOD- STATION SEASON 5 108.000 0.52 0.7573

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50S

Source Parameter Parameter Power Power Change

PERIOD 9.34 8.17 0.9181 0.8840 0.9832

STATI2ON-PERIOD 0.46 0.00 0.1311 0.3737

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 0.6060 0.2343 2.586 .0110
Period in PC 0.1798 0.1058 1.699 .0921
Period in PC-S 0.1695 0.1074 1.578 .1175
Period in FC-W 0.1901 0.1823 1.043 .2995
Period in DC-S 0.3SS7 0.2292 1.552 .1236
Period in DC-W 0.8563 0.4088 2.095 .0385

Least square means & confidence intervals from analysis of variance

SOurce LS Mean Std. Err. T-value Prob. Upper 95% Lower 95*

Period Op-i 0.022 0.0181 1.20 .2339 0.0518 -0.0084
Period Op-2 -0.109 0.0388 -2.81 .0058 -0.0448 -0.1736
Op-I 0611 0.194 0.0406 4.78 .0000 0.2615 0.1268
Op-2 0611 0.059 0.0961 0.61 .5426 0.2181 -0.1007
Op-1 0910 0.088 0.0434 2.02 .0460 0.1594 0.0156
Op-2 0910 -0.069 0.0930 -0.74 .4620 0.0857 -0.2230
Op-1 0915 0.038 0.0486 0.78 .4392 0.1183 -0.0429
Op-2 0915 -0.069 0.0961. -0.72 .4725 0.0901 -0.2287
Op-1 1015 -. OSS 0.0486 -1.13 .2608 0.02S7 -0.1355
Op-2 1015 -0.155 0.0961 -1.62 .1092 0.0042 -0.3146
Op-I 1210 0.140 0.0406 3.45 .0008 0.2076 0.0729
Op-2 1210 0.033 0.0930 0.36 .7219 0.1675 -0.1212
Op-i 2210 -0.274 0.0443 -6.19 .0000 -0.2009 -0.3478
Op-2 2210 -0.454 0.0961 -4.73 .0000 -0.2947 -0.6136

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 955

Period 0.1310 0.0428 3.056 .0028 0.2021 0.0599

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.1355 0.1043 1.30 .1968 0.3085 -0.0376
Station 0910 0.1562 0.1026 1.52 .1310 0.3265 -0.0141
Station 0915 0.1070 0.1077 0.99 .3225 0.2856 -0.0716
Station 1015 0.1003 0.1077 0.93 .3538 0.2789 -0.0784
Station 1210 0.1070 0.1015 1.05 .2941 0.2754 -0.0614
Station 2210 0.1798 0.i058 1.70 .0921 0.3553 0.0043

Station-period means and deltas from original data where control u-1

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 955 c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

0611 Op-i 20 0.33 1.25 0.081 0.50 0.15 0.86 2.75 1.24 0.49
0611 Op-2 4 0.06 0.25 0.063 0.26 -0.14 0.25 0.50 0.57 -0.07
0910 Op-1 19 0.78 2.25 0.143 1.08 0.48 0.41 3.25 0.84 -0.03
0910 Op-2 S 0.45 0.75 0.122 0.79 0.11 0.00 1.00 0.62 -0.62
0915 Op-i 15 0.55 2.00 0.127 0.82 0.28 0.40 3.50 0.90 -0.10
0915 Op-2 4 0.50 0.75 0.177 1.06 -0.06 -0.19 0.75 0.31 -0.69
1015 Op-1 15 1.22 3.25 0.251 1.76 0.68 -0.27 4.25 0.29 -0.82
1015 Op-2 4 0.63 1.00 0.239 1.39 -0.14 -0.31 1.50 0.78 -1.41
1210 Op-I 20 0.46 1.75 0.091 0.65 0.27 0.73 2.50 1.07 0.38
1210 Op-2 5 0.10 0.25 0.061 0.27 -0.07 0.35 1.2s 0.91 -0.21
2210 Op-l 17 3.03 4.50 0.323 3.72 2.35 -1.77 3.92 -1.21 -2.33
2210 Op-2 4 2.63 3.00 0.718 4.91 0.34 -2.31 3.25 0.13 -4.75

Period means and deltas from original control data where n-l

Station Standard Upper Lower
Period N Mean Range Error 9S% C.I. 95%.C.I.

Op-iOp- 2 20 1.19 2.50 0.179 1.56 0.81
5 0.45 1.00 0.166 0.91 -0.01



Analysis of Variance for SFQ for 0460 - tunicate, solitary unid.

Stations . 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselO(x . .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD 1 108.000 4.20 0.0428
SEASON 1 108.000 0.99 0.3210
STATION 5 108.000 0.36 0.8771
PERIOD-SEASON 1 108.000 0.14 0.7107
STATION'PERIOD 5 108.000 0.13 0.9841
STATION'SRASON 5 108.000 0.10 0.9921
PERIOD-STATIGrSEASON 5 108.000 0.24 0.9461

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

PERIOD 4.20 3.12 0.6526 0.0447 0.2834

STATION*PERIOD 0.67 0.00 0.1460 0.1145

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC 1.2369 0.6133 2.017 .0462
Period in PC 0.1424 0.2769 0.514 .6080
Period in FC-S 0.3317 0.2812 1.180 .2407
Period in FC-W -0.0468 0.4772 -0.098 .9220
Period in DC-S 1.2979 0.5996 2.164 .0327
Period in DC-W 1.1759 1.0699 1.099 .2742

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 0.265 0.0475 5.58 .0000 0.3438 0.1861
Period Op-2 0.035 0.1016 0.35 .7307 0.2036 -0.1335
Op-I 0611 0.426 0o1063 4.01 .0001 0.6024 0.2498
Op-2 0611 0.091 0.2515 0.36 .7191 0.5079 -0.3266
Op-1 0910 0.328 0.1135 2.89 .0046 0.5164 0.1399
Op-2 0910 0.000 0.2435 0.00 1.000 0.4040 -0.4040
Op-i 0915 0.179 0.1272 1.41 .1618 0.3901 -0.0318
Op-2 0915 0.000 0.2515 0.00 1.000 0.4172 -0.4172
Op-i 1015 0.193 0.1272 1.52 .1316 0.4042 -0.0178
Op-2 1015 0.091 0.2515 0.36 .7191 0.5079 -0.3266
Op-1 1210 0.360 0.1063 3.38 .0010 0.5360 0.1833
Op-2 1210 0.068 0.2435 0.28 .7806 0.4720 -0.3360
Op-1 2210 0.103 0.1159 0.89 .3743 0.2958 -0.0889
Op-2 2210 -0.039 0.2515 -0.16 .8770 0.3782 -0.4562

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.2299 0.1122 2.050 .0428 0.4160 0.0438

Paired comparisons of least square means for stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611 0.3354 0.2730 1.23 .2219 0.7884 -0.1175
Station 0910 0.3281 0.2686 1.22 .2246 0.7738 -0.1176
Station 0915 0.1791 0.2818 0.64 .5264 0.6467 -0.2884
Station 1015 0.1025 0.2818 0.36 .7167 0.5701 -0.3650
Station 1210 0.2917 0.2657 1.10 .2748 0.7324 -0.1491
Station 2210 0.1424 0.2769 0.51 .6080 0.6019 -0.3170

Station-period means and deltas from original data where control n-i

Station Standard Upper Lower Mean Delta Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

0611 Op-i 20 0.08 0.50 0.037 0.15 -0.00 0.43 1.50 0.68 0.17
0611 Op-2 4 0.00 0.00 0.000 0.06 0.25 0.26 -0.14
0910 Op-i 19 0.13 0.75 0.062 0.26 0.00 0.36 2.00 0.59 0.12
0910 Op-2 5 - 0.05 0.25 0.050 0.19 -0.09 0.00 0.50 0.22 -0.22
0915 Op-i 15 0.10 0.25 0.033 0.17 0.03 0.23 1.75 0.48 -0.01
0915 Op-2 4 0.06 0.25 0.063 0.26 -0.14 0.00 0.00
1015 Op-i 15 0.10 0.50 0.041 0.19 0.01 0.23 1.25 0.43 0.03
1015 Op-2 4 0.00 0.00 0.000 0.06 0.25 0.26 -0.14
1210 Op-1 20 0.23 1.25 0.092 0.42 0.03 0.28 1.00 0.43 0.12
1210 Op-2 5 0.00 0.00 0.000 0.05 0.25 0.19 -0.09
2210 Op-i 17 0.28 1.25 0.080 0.45 0.11 0.25 2.25 0.57 -0.08
2210 Op-2 4 0.13 0.S0 0.125 0.52 -0.27 -0.06 0.75 0.44 -0.56

Period means and deltas from original control data where n=l

Station Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 0.50 2.00 0.128 0.77 0.23
Op-2 5 0.05 0.25 0.0SO 0.19 -0.09



APPENDIX E5 - ANOVA Test Results

Subtidal Fishes



Benthic Transectsnce for SFO for 1020 - Artedius spp.

Data transformed using log basel0(x )

Results for Analysis of Variance

Source Source df Error df F-value Prob.

AREA 1. 20.000 0.04 0.8532
PERIOD 1 20.000 0.94 0.3444
AREA-PERIOD 1 20.000 1.01 0.3271

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

ARE*APERIOD 1.01 0.00 0.2545 0.1086

PERIOD 0.94 0.00 0.2441 0.2881

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC -0.0009 0.0361 -0.026 .9799
Period in SDC 0.0503 0.0361 1.395 .1783

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 955% Lower 95%

Period Op-I 0.004 0.0147 0.26 .7939 0.0293 -0.0215
Period Op-2 -0.021 0.0208 -1.00 .3298 0.0151 -0.0S67
Op-i NDC -0.007 0.0208 -0.31 .7574 0.0294 -0.0424
Op-2 NDC -0.006 0.0294 -0.19 .8511 0.0452 -0.0564
Op-1 SDC 0.014 0.0208 0.69 .4996 0.0502 -0.0216
Op-2 SDC -0.036 0.0294 -1.22 .2358 0,0148 -0.0868

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0247 0.0255 0.968 .3444 0.0687 -0.0193

Paired comparisons of least square means for areas between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Area NDC -0.0009 0.0361 -0.03 .9799 0.0613 -0.0631
Area SDC 0.0503 0.0361 1.40 .1783 0.1125 -0.0119

Area-period means and deltas from original data

Area Standard Upper Lower Mean Delta Upper Lower
Area-Period K Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

NDC Op-1 8 0.15 0.25 0.030 0.22 0.08 -0.02 0.46 0.12 -0.15
NDC Op-2 4 0.12 0.19 0.045 0.26 -0.03 -0.01 0.25 0.17 -0.20
SDC Op-i 8 0.09 0.14 0.020 0.14 0.05 0.04 0.46 0.17 -0.09
SDC Op-2 4 0.20 0.21 0.046 0.34 0.05 -0.09 0.42 0.19 -0.38

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 0.13 0.50 0,034 0.20 0.06
Op-2 7 0.12 0.25 0.040 0.22 0.02



Midwater Transectsce for SPOfor 0582 - Atherinidae unid.

Data transformed using log basel0(x - .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

AREA 1 20.000 0.83 0.3719
PERIOD 1 20.000 9.25 0.0064
ARRA*PERIOD 1 20.000 0.21 0.6509

Results for Power Analysis

Power at alpha - .I

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 501Source Parameter Parameter Power Power Change

AREA-PERIOD 0.21 0.00 0.1333 0.1022
PERIOD 9.25 7.33 0.9017 0.8336 0.1081

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in SDC 1.0151 0.5559 1.826 .0828
Period in SDC 1.3762 0.5559 2.476 .0224

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-
1  

-0.432 0.2269 -1.90 .0716 -0.0403 -0.8231
Period Op-2 -1.627 0.3209 -5.07 .0001 -1.0738 -2.1809
Op-i SDC -0.701 0.3209 -2.19 .0409 -0.1480 -1.2550
Op-2 NDC -1.717 0.4539 -3.78 .0012 -0.9337 -2.4994
Op-i SOC -0.162 0.3209 -0.50 .6194 0.3916 -0.715S
Op-2 SDC -1.538 0.4539 -3.39 .0029 -0.7553 -2.3209

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 1.1956 0.3931 3.042 .0064 1.8735 0.5177

Paired comparisons of least square means for areas between periods

Source Difference Sotd. Err. T-value Prob. Upper 95% Lower 95%

Area SDC 1.0151 0.5559 1.83 .0828 1.9738 0.0563
Area SDC 1.3762 0.5559 2.48 .0224 2.3349 0.4174

Area-period means and deltas from original data

Area Standard Upper Lower Mean Delta Upper Lower
Area-Period N Mean Range Error 95% cai. 95% c.i. Delta Range 95% Cii. 95% C.I.

NDC Op-I 8 3.42 17.97 2.212 8.65 -1.81 -3.42 17.97 1.81 -8.65
NDC Op-2 4 25.98 85.96 19.980 89.56 -37.61 -25.98 85.56 37.61 -89.56
SDC Op-1 8 0.23 1.88 0.234 0.79 -0.32 -0.23 1.88 0.32 -0.79
SDC Op-2 4 13.19 40.21 9.176 42.39 -16.01 -13.19 40.21 16.01 -42.39

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 20 0.00 0.00 0.000
Op-2 7 0.00 0.00 0.000



Benthic Transectsnce for SPO for 0580 - Aulorhynchus flavidus

Data transformed using log baaelo(x . .5)

Results for Analysis of Variance

Source Source df Error df

AREA 1 20.000
PERIOD 1 20.000
AREA-PERIOD '1 20.000

Results for Power Analysis
Power at alpha - .1

F-value

7.26
2.06
3.21

Prob.

0.0139
0.1669
0.0885

Power to
Detect 50%
Change

0.1596
0.2461

Non- Adjusted non-
Centrality Centrality Adjusted

Source Parameter Parameter Power Power

AREA-PERIOD 3.21 1.89 0.5343 0.3768

PERIOD 2.06 0.85 0.3990 0.2313

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC 0.0610 0.2420 0.252 .8035
Period in SDC -0.5518 0.2420 -2,281 .0337

Least square means a confidence intervals from analysis of variance

Source LS Mean

Period Op-i -0.286
Period Op-2 -0.041
Op-1i DC 0.098
Op-2 NDC 0.037
0p-1 SDC -0.670
Op-2 SDC -0.118

Paired comparisons of least

Source Difference

Period -0.2454

Paired comparisons of least

Source Difference

Area NDC 0.0610
Area SDC -0.5518

Std. Err. T-value Prob. Upper 958

0.0988 -2.90 .0089 -0.1158
0.1397 -0.29 .7733 0.2001
0.1397 0.70 .4930 0.3385
0.1976 0,18 .8551 0.3773
0.1397 -4.80 .0001 -0.4290
0.1976 -0.60 .5566 0.2226

square means between periods

Std.- Err. T-value Prob. Upper 958

0.1711 -1.434 .1669 0.0497

square means for areas between periods

Std. Err. T-value Prob. Upper 95%

0.2420 0.25 .803s 0.4783
0.2420 -2.28 .0337 -0.1345

Lower 95%

-0.4566
-0.2817
-0.1434
-0.3042
-0.9109
-0.4589

Lower 958

-0.5405

Lower 95%

-0.3563
-0.9691

Area-period means and deltas from original data

Area Standard Upper
Area-Period N Mean Range Error 958 c.i.

NDC Op-1 8 0.20 0.88 0.106 0.45
NDC Op-2 4 0.90 2.34 0.544 2.63
SDC OP-1 8 5.88 20.83 2.444 11.66
SDC Op-2 4 2.29 7.63 1.818 8.08

Period means and deltas from original control data

Area Standard Upper
Period N Mean Range Error 95% C.I.

Op-l 20 0.59 6.83 0.371 1.36
Op-

2
7 0.71 1.75 0.322 1.50

Lower
958 c.i.

-0.05
-0.83
0.10

-3.50

Lower
-958 C.I.

-0.19
-0.07

Mean
Delta

0.36
-0.11
-5.32
-1.50

Delta
Range

2.66
2.68

19.13
7.63

Upper
85% CIi.

1.13
2.03
0.11
4.19

Lower
95% C.I.

-0.41
-2.25

-10.75
-7.19



Midwater Transectsce for SFO for 0592 - Brachyistius frenatus

Data transformed using log baselO(x . .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

AREA 1 20.000 1.31 0.2664
PERIOD 1 20.000 14.90 0.0010
AREAsPERIOD 1 20.000 0.34 0.5642

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

AREA-PERIOD 0.34 0.00 0.1540 0.1019
PERIOD 14.90 12.41 0.9813 0.9604 0.1503

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC 0.8806 0.2801 3.144 .0051
Period in SDC 0.6484 0.2801 2.315 .0313

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0.138 0.1143 -1.20 .2427 0.0596 -0.3348
Period Op-2 -0.902 0.1617 -5.58 .0000 -0.6232 -1.1810
Op-i MDC -0.193 0.1617 -1.19 .2471 0.0641 -0.4716
Op-2 SDC -1.073 0.2287 -4.69 .0001 -0.6790 -1.4677
Op-i SDC -0.082 0.1617 -0.51 .6155 0.1964 -0.3614
Op-2 SDC .- 0.731 0.2287 -3.20 .0045 -0.3365 -1.1252

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.7645 0.1980 3.860 .0010 1.1060 0.4229

Paired comparisons of least square means for areas between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Area NDC 0.8806 0.2801 3.14 .0051 1.3636 0.3976
Area SDC 0.6484 0.2801 2.32 .0313 1.1314 0.1653

Area-period means and deltas from original data

Area Standard Upper Lower Mean Delta Upper Lower
Area-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

NDC Op-i 8 0.17 0.66 0.084 0.37 -0.03 -0.13 0.75 0.08 -0.35
NDC Op-2 4 2.86 8.19 1.863 8.79 -3.07 -2.85 8.19 3.09 -8.79
SDC Op-1 8 0.11 0.63 0.075 0.29 -0.07 -0.07 0.71 0.13 -0.26
SDC Op-2 4 0.66 1.29 0.276 1.53 -0.22 -0.65 1.29 0.24 -1.53

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 0.04 0.25 0.017 0.08 0.01
Op-2 7 0.01 0.08 0.012 0.04 -0.02



Benthic Transectasce for SFQ for 0643 - Cebidichthys violaceus

Data not transformed.

Results for Analysis of Variance

Source Source dt Error df F-value

AREA 1 20.000 9.79
PERIOD 1 20.000 0.00
AREA-PERIOD 1 20,000 2.55

Results for Power Analysis
Power at alpha - .1

Prob.

0.0053
0.9723
0.1261

Non- Adjusted non-
centrality Centrality
Parameter Parameter Power

Power to
Adjusted Detect 50%
Power ChangeSource

AREA*PERIOD 2.55 1.:
PERIOD 0.00 0.

Estimates for contrasts on combinations o0

Source Difference Std. Err.

Period in NDC 0.0964 0.0873
Period in SDC -0,1007 0.0873

Least square means & confidence intervals

Source LS Mean Std. Err.

Period Op-
1  

-0.086 0.0356
Period Op-2 -0.083 0.0504
Op-1 NDC -0.133 0.0504
Op-2 NDC -0.229 0.0713
Op-l SDC -0.038 0.0504
Op-2 SDC 0.063 0.0713

Paired comparisons of least square means

Source Difference Std. Err.

Period -0.0022 0.0617

Paired comparisons of least square means

Source Difference Std. Err.

Area NDC 0.0964 0.0873
Area SDC -0.1007 0.0873

29 0.4597 0.2955 0.
00 0.1002 0.

f interaction terms

T-value Prob.

1.104 .2828
-1.153 .2623

from analysis of variance

T-value Prob. Upper 95%

-2.40 .0263 -0.0240
-1.65 .1139 0.0036
-2.64 .0159 -0.0459
-3.22 .0043 -0.1062
-0.76 .4574 0.0487
0.88 .3910 0.1854

between periods

1347
6815

Lower 95%

-0.1470
-0.1703
-0.2197
-0.3521
-0.1251
-0.0604

Lower 95%

,-0.1086

Lower 95%

-0.0542
-0.2513

T-value

-0.035

for areaG

T-valu,

-1.11

Prob. Upper 95k

.9723 0.1043

between periods

D Prob. Upper 95%

3 .2828 0.2469
S .2623 0.0499

Area-period means and deltas from original data

Area Standard Upper
Area-Period N Mean Range Error 95% c.i.

NDC Op-i 8 0.27 0.63 0.070 0.43
NDC Op-2 4 0.31 0.34 0.073 0.55
SDC Op-i 8 0.17 0.33 0.045 0.28
SDC Op-2 4 0.02 0.08 0.021 0.09

Period means and deltas from original control data

Area Standard Upper
Period N Mean Range Error 951 C.I.

Op-i 20 0.15 0.83 0.043 0.24
Op-2 7 0.10 0.25 0.034 0.18

Lower
95% c.i.

0.10
0.08
0.07

-0.05

Lower
95% C.I.

0.06
0.01

Mean
Delta

-0.13
-0.23
-0.04
0.06

Delta
Range

0.50
0.29
0.40
0.25

Upper
95% Cli.

0.00
0.01
0.07
0.24

Lower
95% C.I.

-0.27
-0.47
-0.14
-0.11



Benthic Transectence for SPO for 06S2 - Cephaloscyllium ventriosum

Data transformed using log baselO(x . .1)

Results for Analysis of Variance

Source Source df Error df ?-value

AREA 1 20.000 0.01
PERIOD 1 20.000 0.11
ARSEAPERIOD 1 20.000 0.01

Results for Power Analysis
Power at alpha = .1

Prob.

0.9119
0.7390
0.9119

Non- Adjusted non-
Centrality Centrality
Parameter Parameter Power

Power to
Adjusted Detect 501
Power ChangeSource

AREA*PERIOD 0.01 0.00
PERIOD 0.11 0.00

Estimates for contrasts on combinations of

Source Difference Std. Err. I

Period in NDC -0.0298 0.1864
Period in SDC -0.0593 0.1864

Least square means & confidence intervals fi

Source LS Mean Std. Err.

Period Op-I 0.135 0.0761
Period Op-2 0.160 0.1076
Op-1 NDC 0.135 0.1076
Op-2 NDC 0.165 0.1522
Op-1 SDC 0.135 0.1076
Op-2 SDC 0.195 0.1522

Paired comparisons of least square means bet

Source Difference Std. Err. T-'

Period -0.0445 0.1318 -(

Paired comparisons of least square means foz

Source Difference Std. Err.

Area NDC -0.0298 0.1864
Area SDC -0.0593 0.1864

0.1020
0.1180

interaction terms

T-value Prob.

0.1000
0.1000

-0.160 .8'247
-0.318 .7537

rom analysis of variance

T-value Prob. Upper 95%

1.78 .0908 0.2665
1.67 .1104 0.3654
1.26 .2234 0.3209
1.08 .2912 0.4275
1.26 .2234 0.3209
1.28 .2159 0.4571

:ween periods

talue Prob. Upper 95%

0.338 .7390 0.1828

r areas between periods

T-value Prob. Upper 95t

-0.16 .8747 0.2917
-0.32 .7S37 0.2622

Lower 951

0.0040
-0.0059
-0.0504
-0.0975
-0.0004
-0.0680

Lower 95%

-0.2719

Lower 95%

-0.3513
-0.3808

Area-period means and deltas from original data

Area Standard Upper
Area-Period N Mean Range Error 95 c.i.

NDC Op-1 a 0.00 0.00 0.000
NDC Op-2 4 0.01 0.03 0.008 0.03
SOC Op-1 8 0.00 0.00 0.000
SDC Op-2 4 0.00 0.00 0.000

Lower
95t c.i.

-0.02

Mean
Delta

0.06
0.12
0.06
0.13

Delta
Range

0.29
0.53
0.29
0.50

Upper
95% Cli.

0.16
0.52
0.16
0.52

Lower
95% C.I.

-0.04
-0.29
-0,04
-0.2?

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95t C.I.

Op-
1  

20 0.06 0.50 0.036 0.14 -0.01
Op-2 7 0.07 0.50 0.071 0.25 -0.10



Midwater Transectsce for SFO for 1183 - Chromis punctipinnis

Data transformed using log baselO(x ÷ .1)

Results for Analysis of Variance

Source Source df Error df F-value

AREA 1 20.000 3.06
PERIOD 1 20.000 2.21
AMAPPEPROD 1 20.000 1.61

Results for Power Analysis
Power at alpha * .1

Prob.

0.0956
0.1528
0.2185

Centrality
Source Parameter

AREA*PERIOD 1.61
PERIOD 2.21

Adjusted non-
centrality
Parameter Power

0.45 0.3402
0.99 0.4183

Adjusted
Power

0.1708
0.2515

Power to
Detect 50%
Change

0.1742
0.2027

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC -0.1700 0.0872 -1.949 .0654
Period in SDC -0.0133 0.0872 -0.153 .8802

Least square means & confidence intervals from analysis of variance

Source LS Mean

Period Op-1 -0.106
Period Op-2 -0.015
Op-l NDC -0.200
Op-2 NDC -0.030
Op-I SDC -0.013
Op-2 SDC 0 0.000

'Paired comparisons of least

Source Difference

Period -0.0916

Paired comparisons of least

Source Difference

Area NDC -0.1700
Area 9DC -0.0133

Std. Err. T-value Prob. Upper 95%

0.0356 -2.99' .0073 -0.0450
0.0503 -0.29 .7724 0.0721
0.0503 -3.96 .0008 -0.1127
0.0712 -0.41 .6828 0.0933
0.0503 -0.26 .7942 0.0735
0.0712 0.00 1.000 0.1228

square means between periods

Std. Err. T-value Prob. Upper 95%

0.0617 -1.486 .1528 0.0147

square means for areas between periods

Std. Err. T-value Prob. Upper 95%

0.0872 -1.95 .0654 -0.0196
0.0872 -0.15 .8802 0.1371

Lower 95%

-0.1678
-0.1016
-0.2863
-0.1523
-0.1001
-0.1228

Lower 95%

-0.1980

Lower 95%

-0.3204
-0.1637

Delta Upper
Range* 95V Cli.

0.25 0.00
0.03 0.02
0.03 0.00
0.00

Area-period means and deltas from original data

Area Standard Upper Lower
Area-Period N Mean Range Error 95% c~i. 95% c.i.

NDC Op-1 8 0.08 0.25 0.036 0.17 -0.00
NDC Op-2 4 0.01 0.03 0.008 0.03 -0.02
SDC Op-1 8 0.00 0.03 0.003 0.01 -0.00
SDC Op-2 4 0.00 0.00 0.000

Period means and deltas from original control data

Area Standard Upper Lover
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 0.00 0.00 0.000 •
Op-2 7 0.00 0.00 0.000

Mean
Delta

-0.08
-0.01
-0.00
0.00

Lower
95% C.I.

-0.17
-0.03
-0.01



Benthic Transectence for SFO for 0647 - Citharichthys spp.

Data transformed-using log baselO(x - .5)

Satterthwaite's Adjustment for Degrees
of Freedom used in Analysis of Variance.

Results for Analysis of Variance

Source Source df Error df F-value

AREA 1 20.000 29.65
PERIOD 1 20.000 0.73
AREA*PERIOD 1 20.000 1.11

Results for Power Analysis
Power at alpha = .I

Prob.

0.0000
0.4014
0.3046

Non- Adjusted non-
Centrality Centrality
Parameter parameter

Power to
Adjusted Detect 50%

Power Power ChangeSource

AREA*PERIOD 1.11 0.00
PERIOD 0.73 0.00

Estimates for contrasts on combinations of

Source Difference Std. Err.

Period in NDC 0.0251 0.1807
Period in SDC -0.2442 0.1807

Least square means & confidence intervals f2

Source LS mean Std. Err.

Period Op-i -0.390 0.0738
Period Op-2 -0.281 0.1043
Op-i NDC 0.025 0.1043
Op-2 XDC 0.000 0.1476
Op-1 SDC -0.805 0.1043
Op-2 SDC -0.561 0.1476

0.2693
0.2138

interaction terms

T-value Prob.

0.139 .8909
-1.3S1 .1917

tom analysis of variance

T-value Prob. Upper 95

-5.29 .0000 -0.26:
-2.69 .0141 -0.101
0.24 .8123 0.205
0.00 1.000 0.28.

-7.72 .0000 -0.62
-3.80 .0011 -0.30,

0
0

5%

29
06
51
45
54
67

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period -0.1096 0.1278 -0.857 .4014 0.1108

Paired comparisons of least square means for areas between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Area MDC 0.0251 0.1807 0.14 .8909 0.3368
Area SDC -0.2442 0.1807 -1.35 .1917 0.0675

Area-period means and deltas from original data

Area Standard Upper Lower Mean
Area-Period N Mean Range Error 95% c.i. 95% c.i. Delta

NDC Op-1 8 0.00 0.00 0.000 0.03
NDC Op-2 4 0.00 0.00 0.000 0.00
SDC Op-i 8 4.98 17.61 2.102 9.95 0.01 -4.95
SDC Op-2 4 1.88 4.54 1.068 5.27 -1.52 -1.88

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-I 20 0.03 0.17 0.014 0.05 -0.00
Op-2 7 0.00 0.00 0.000

.2660

.2660

Lower 951

-0.5174
-0.4606
-0.1549
-0.2545
-0.9854
-0.8157

Lower 95%

-0.3300

Lower 95%

-0.2866
-0.5559

Delta
Range 9•

0.08
0.00

17.03
4.54

Upper
5% CIi.

0.07

-0.00
1.52

Lower
95% C.I.

-0.00

-9.90
-5.27



Renthic Transectsnce for SPO for 0620 - Coryphopterus nicholsji

Data transformed using log basel0(x - 1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

AREA 1 20.000 36.33 0.0000
PERIOD 1 20.000 0.41 0.5278
AREA PERIOD 1 20.000 2.80 0,1099

Results for Power Analysis
Power at alpha -. i

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

AREA-PERIOD 2.80 1.52 0.4891 0.3272 0.3671
PERIOD 0.41 0.00 '0.1647 0.7513

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC -0.1604 0.0979 -1.637 .1172
Period in SDC 0.0713 0.0979 0.729 .4747

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-l -0.185 0.0400 -4.62 .0002 -0.1157 -0.2536
Period Op-2 -0.140 0.0565 -2.48 .0222 -0.0427 -0.2377
Op-i NDC -0.451 0.0565 -7.98 .0000 -0.3538 -0.5488
Op-2 NDC -0.291 0.0800 -3.64 .0016 -0.1531 -0.4289
Op-I SDC 0.082 0.056S 1.45 .1628 0.1795 -0.0156
Op-2 SDC 0.011 0.0800 0.13 .8960 0.1485 -0.1273

Paired comparisons of least square means between periods

Source Difference Std. Err. • T-value Prob. Upper 9S% Lower 95%

Period -0.0445 0.0692 -0.643 .5278 0.0749 -0.1639

Paired comparisons of least square means for areas between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Area NDC -0.1604 0.0979 -1.64 .1172 0.0086 -0.3293
Area SDC 0.0713 0.0979 0.73 .4747 0.2403 -0.0976

Area-period means and deltas from original data

Area Standard Upper Lower Mean Delta Upper Lower
Area-Period N Mean Range Error 95%1ci. 95% ci. Delta Range 95% Cli. 95% C.I.

NDC Op-1 8 4.03 8.19 0.923 6.21 1.85 -3.28 6.81 -1.38 -8.19
NDC Op-2 4 1.47 1.13 0.234 2.21 0.73 -1.22 1.29 -0.35 -2.09
SDC Op-i 8 0.38 0.81 0.086 0.58 0.17 0.38 1.67 1.00 -0.24
SOC Op-2 4 0.25 0.79 0.182 0.83 -0.33 0.00 0.88 0.64 -0.64

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-I 20 0.86 2.38 0.186 1.25 0.47
Op-2 7 0.28 0.50 0.063 0.40 0.10



Benthic Transectscne for SFO for 2068 - Cottidae unid.

Data transformed using log baselo(x . 1)

Results for Analysis of Variance

Source Source df Error df

AREA 1 20.000
PERIOD 1 220.000
AREA*PERIOD 1 20.000

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non-
Centrality Centrality

Source Parameter Parameter Power

F-value

0.77
4.97
0.04

Prob.

0.3912
0.0373
0.8S24

Power to
Adjusted Detect 50%
Power Change

AREA-PERIOD 0.04
PERIOD 4.97

Estimates for contrasts on coombinations

Source Difference Std. Err.

Period in NDC 0.0510 0.0353
Period in SDC 0.0604 0,0353

Least square means & confidence intervi

Source LS Mean Std. Err.

Period Op-I 0.031 0.0144
Period Op-2 -0.024 0.0204
Op-2 NDC 0.040 0.0204
Op-2 NDC -0.011 0.0288
Op-1 SDC 0.023 0.0204
Op-2 SDC -0.038 0.0288

Paired comparisons of least square meaj

Source Difference Std. Err.

Period 0.0557 0.0250

Paired comparisons of least square mew

Source Difference Std. Err.

Area MDC " 0.0510 0.0353
Area SDC 0.0604 0.0353

0.00 0.1056
3.48 0,6947 0.5623

of interaction terms

T-value Prob.

1.444 .1643
1.710 .1027

aol from analysis of variance

T-value Prob. Upper 9

2.18 .0415 0.05
-1.19 .2477 0.01
1.96 .0638 0.07

-0.38 .7073 0.03
1.12 .2762 0.05

-1.30 .2074 0.01

ns between periods

T-value Prob. Upper 9

2.230 .0373 0.09

na for areas between periods

T-value Prob. Upper 9

1.44 .1643 0.11
1.71 .1027 0.12

0.1055
0.2811

St Lower 951

63 0.0066
09 -0.0595
52 0.0048
a8 -0.0607
s0 -0.0123
22 -0.0874

5% Lower 95%

B8 0.0126

51 Lower 95V

20 -0.0099
14 -0.0005

n Delta
ta Range 95

11 0.48
03 0.23
06 0.63
09 0.25

Area-period means and deltas from original data

Area Standard Upper Lower
Area-Period N Mean Range Error 95% c.i. 95% c.i.

NDC Op-1 a 0.09 0.15 0.018 0.14 0.05
NDC Op-2 4 0.08 0.13 0.030 0.17 -0.02
SDC Op-i 8 0.14 0.46 0.050 0.26 0.02
SDC Op-2 4 0.15 0.13 0.027 0.23 0.06

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 0.22 0.63 0.044 0.32 0.13
Op-2 7 0.06 0.17 0.030 0.13 -0.01

MeR
Del

0.
-0.

0.
-0.

pper
$ CIi.

0.24
0.13
0.23
0.10

Lower
95t C.3.

-0.02
-0.19
-0.10
-0.28



Midwater Transectsce for SFO for 0645 - Cymatogaster aggregata

Data transformed using log baselO(x + .1)

Results for Analysis of Variance

Source Source dr. Error df F-Value

AREA 1 20.000 0.00
PERIOD 1 20.000 2.36
AREA*PERIOD 1 20.000 0.00

Results for Power Analysis
Power at alpha = .1

Prob.

0.9977
0.1404
0.9977

Non- Adjusted non-
Centrality Centrality
Parameter Parameter

Power to
Adjusted Detect 50S

Power Power ChangeSource

AREA-PERIOD 0.00 0.
PERIOD 2.36 1.:

Estimates for contrasts on combinations o

Source Difference Std. Err.

Period in NDC -0.6023 0.5538
Period in SDC -0.6000 0.5538

Least square means & confidence intervals

Source LS Mean Std. Err.

Period Op-l -0.601 0.2261
Period Op-2 -0.000 0.3197
Op-1 NDC -0.602 0.3197
Op-2 NDC -0.000 0,4522
Op-i SDC -0.600 0.3197
Op-2 SDC 0.000 0.4522

0
1

f

'0 0.1000 . 0.
2 0.4366 0.2709 0.

interaction terms

T-value Prob.

-1.088 .2897
-1.083 .2915

from analysis of variance

T-value Prob. Upper 95%

-2.66 .0151 -0.2112
-0.00 1.000 0.5514
-1.88 .0742 -0.0509
-0.00 1.000 0.7798
-1.88 .0752 -0.0486
0.00 1.000 0.7798

.1002

.1111

Lower 95%

-0.9911
-0.5514
-1,1538
-0.7798
-1.1514
-0.7798

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value

Period -0.6012 0.3916 -1.535

Paired comparisons of least square means for areas be

Source Difference Std. Err. T-value

Area NDC -0.6023 0.5538 -1.09
Area SDC -0.6000 0.5538 -1.08

Area-period means and deltas from original data

Area Standard Upper
Area-Period N Mean Range Error 95% c.i.

NDC Op-l a 4.36 21.88 2.968 11.38
NDC Op-2 4 0.00 0.00 0.000
SDC Op-i 8 11.89 88.08 10.919 37.71
SDC Op-2 4 0.00 0.00 o.0oo

Period means and deltas from original control data

Area Standard Upper
Period N Mean Range Error 95% C.I.

Op-1 20 0.00 0.00 0.000
Op-2 7 0.00 0.00 0.000

Prob. Upper 95%

.1404 0.0742

etween periods

Prob. Upper 95%

.2897 0.3528

.2915 0.3551

Lower 95%

-1.2765

Lower 95%

-1.5574
-1.5551

Lower
95% c.i.

-2.66

-13.93

Lower
9S% C.1.

Mean
Delta

-4.36
0.00

-11.89
0.00

Delta
Range

21.88
0.00

88.08
0.00

Upper
95% Cii.

2.66

13.93

Lower
95% C.I.

-11.38

-37.71



Benthic Transectsnce for SFO for 0585 - Damalicbthys vacca

Data transformed using log baselO(x . .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

AIM 1 20.000 3.94 0.0610
PERIOD 1 20.000 1.21 0.2848
AREA-PERIOD 1 20.000 0.75 0.3963

Results for Power Analysis
Power at alpha ý .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

AREA-*pBRIO 0.75 0.00 0.2163 0.1025
PERIOD 1.21 0.09 0.2633 0.1138 0.5213

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC 0.0436 0.2656 0.164 .8713
Period in SDC 0.3692 0.2656 1.390 .1798

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 951 Lower 95%

Period Op-I -0.203 0.1064 -1.87 .0755 -0.0163 -0.3903
Period Op-2 -0,410 0.1533 -2.67 .0147 -0.1452 -0.6741
Op-I NDC -0.471 0.1533 -3.07 .0060 -0.2067 -0.7356
Op-2 NDC -0.515 0.2168 -2.37 .0278 -0.1407 -0.8887
Op-i SDC 0.065 0.1533 0.42 .6782 0.3290 -0.1999
Op-2 SDC -0.305 0.2168 -1.40 .1754 0.0694 -0.6786

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.2064 0.1878 1.099 .2848 0.5303 -0.1175

Paired comparisons of least square means for areas between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Area NDC 0.0436 0.26S6 0.16 .8713 0.5016 -0.4145
Area SDC 0.3692 0.2656 1.39 .1798 0.8272 -0.0889

Area-period means and deltas from original data

Area Standard Upper Lower Mean Delta Upper Lower
Area-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 951 Cli. 95% C.I.

NDC Op-l a 4.11 7.00 0.780 5.95 2.26 -2.53 6.26 -0.87 -4.18
NDC Op-2 4 3.44 2.00 0.519 5.09 1.78 -2.34 1.82 -1.06 -3.63
SOC Op-l 8 1.75 7.94 0.919 3.93 -0.42 -0.17 11.61 2.60 -2.94
SDC Op-2 4 4.68 14.46 3.386 15.45 -6.10 -3.58 12.92 5.94 -13.11

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 1.46 9.83 0.505 2.52 0.41
Op-2 7 1.15 3.00 0.367 2.05 0.26



Benthic Transectsnce for SFO for PDIV - Diversity wo/Oxy. cal.

Data transformed using log baselO(x . .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

AREA 1 20.00a 10.59 0.0040
PERIOD 1 20.000 10.61 0.0039
AREA-PERIOD 1 20.000 0.30 0.5872

Results for Power Analysis
Power at. alpha - .I

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

AREA-PERIOD 0.30 0.00 0.1479 0.1021
PERIOD 10.61 8.55 0.9331 0.8805 1.0000

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC 0.1059 0.0553 1.913 .0702
Period in SDC 0.1491 0.0553 2.693 .0140

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 0.153 0.0226 6.77 .0000 0.1920 0.1140
Period Op-2 0.026 0.0320 0.80 .4335 0.0807 -0.0296
Op-i NDC 0.079 0.0320 2.46 .0232 0.1337 0.0234
Op-2 NDC -0.027 0.0452 -0.60 .5521 0.0506 -0.1053
Op-i SDC. 0.227 0.0320 7.12 .0000 0.2826 0.1724
Op-2 SDC 0.078 0.0452 1.74 .0981 0.1564 0.0005

Paired comparisons of least- square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95t

Period 0.1275 0.0391 3.257 .0039 0.1950 0.0600

Paired comparisons of least square means for areas between periods

Source Difference Std. Err, T-value Prob. Upper 95% Lower 95t

Area HDC 0.1059 0.0553 1.91 .0702 0.2013 0.0104
Area SDC 0.1491 0.0553 2.69 .0140 0.2445 0.0536

Area-period means and deltas from original data

Area Standard Upper Lower Mean Delta Upper Lower
Area-Period N Mean Range Error 951 c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

NOC Op-i 8 2.18 1.13 0.158 2.55 1.80 0.44 1.96 0.94 -0.06
NDC Op-2 4 2.32 0.45 0.105 2.66 1.99 -0.14 0.70 0.34 -0.62
SDC Op-i 8 1.50 0.64 0.075 1.68 1.32 1.11 1.54 1.51 0.71
SDC Op-2 4 1.81 0.71 0.152 2.30 1.33 0.37 0.93 1.02 -0.28

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-l 20 2.68 2.31 0.143 2.98 2.38
Op-2 7 2.15 1.07 0.135 2.48 1.82



Midwater Transectsce for SPO for PDOW - Diversity wo/Oxy. cal.

Data transformed using log basel0(x . 1)

Results for Analysis of Variance

Source Source df Error df F-value

AREA 1 20.000 3.83
PERIOD 1 20.000 8.15
ARZA' PERIOD 1 20.000 2.39

Results for Power Analysis
Power at alpha - .1

Prob.

0.0645
0.0098
0.1380

Non-
centrality

Source Parameter

AREAMPHRIOD 2.39
PERIOD 8.15

Adjusted non-
Centrality
Parameter Power

1.15 0.4404
6.33 0.8667

Adjusted
Power

0.2749
0.7838

Power to
Detect 50%
Change

0.2087
0.8306

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in HDC 0.0493 0.0833 0.926 .3656
Period in SDC 0.1658 0.0533 3.111 .0055

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95%

Period Op-I 0.041 0.0218 1.87 .0756 0.0783
Period Op-

2  
-0.067 0.0308 -2.17 .0422 -0.0137

Op-1 NDC -0.025 0.0308 -0.82 .4225 0.0279
0p-2 NDC -0.075 0.0435 -1.71 .1022 0.0005
op-I SDC 0.107 0.0308 3.47 .0024 0.1598
Dp-2 SDC * -0.059 0.043S -1.36 .1901 0.0160

Paired comparisons of least square seans between periods

Source Difference Std. Err. T-value Prob. Upper 95W

Period 0.1076 0.0377 2.854 .0098 0,1726

Paired comparisons of least square means for areas between periods

Source Difference Std. Err. T-value Prob. Upper 951

Area NDC 0.0493 0.0533 0.93 .3656 0.1413
Area SDC 0.1658 0.0533 3.11 .0055 0.2577

Area-period means and deltas from original data

Area Standard Upper Lower Mean
Area-Period N Mean Range Error 951 c.i. 95% c.i. Delta

NMC Op-l 8 0.83 0.81 0.104 1.07 0.58 -0.11
NDC Dp-2 4 0.78 0.14 0.030 0.87 0.68 -0.27
SDC Op-1 8 0.35 0.54 0.071 0.51 0.18 0.37
SOC Op-2 4 0.74 0.77 0.164 1.26 0.22 -0.24

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95W C.I. 95% C.I.

Op-l 20 0.73 1.78 0.091 0.92 0.54
Op-2 7 0.50 0.87 0.105 0.76 0.24

Lower 95%

0.0033
-0.1199
-0.0783
-0.1496
0.0037

-0.1341

Lower 95%

0.0426

Lower 951

-0.0426
0.0739

Delta Upper
Range 95% Cri.

0.91 0.16
0.47 0.04
0.83 0.66
0.77 0.29

Lower
95% C.I.

-0.39
-0.59
0.08

-0.76



Benthic Transectsnce for SF0 for 0595 -. Embiotoca jacksoni

Data transformed using log baselO(x . .1)

Results for Analysis of Variance

Source

AREA
PERIOD
AREA'PERIOD

Results for Power Analysis
Power at alpha - .1

Source df Error df

1 20.000
1 20.000
1 20.000

F-value

26.87
1.09
0.22

Prob.

0.0000
0.3091
0.6424

Non- Adjusted non-
Centrality Centrality
Parameter Parameter Power

Power to
Adjusted Detect 50%
Power ChangeSource

AREA'PBRIOD 0.22 0.'
PERIOD 1.09 0.'

Estimates for contrasts on combinations o

Source Difference Std. Err.

Period in NDC 0.0598 0.1478
Period in SDC 0.1583 0.1478

Least square means & confidence intervals

Source LS Mean Std. Err.

Period Op-l 0.003 0.0603
Period Op-2 -0.106 0.0853
Op-1 NDC -0.292 0.0853
Op-2 NDC -0.352 0.1207
Op-i SDC 0.299 0.0853
Op-2 SDC 0.141 0.1207

0
0

f

0 0,1350 0.
0 0.2662 0.

interactionterms

T-value Prob.

0.404 .6901
1.071 .2968

from analysis of variance

T-value Prob. Upper 95%

0.06 .9566 0.1074
-1.24 .2297 0.0414
-3.42 .0027 -0.1450
-2.92 .0085 -0.1438
3.50 .0022 0.4460
1.16 .2580 0.3486

1150
9003

Lower 9S%

-0.1007
-0.2529
-0.4394
-0.5601

0.1517
-0.0676

Lower 95%

-0.0712

Lower 95%

-0.1951
-0.0966

Paired comparisons of least square means between periods

Source Difference

Period 0.1091

Paired comparisons of least

Source Difference

Area NDC 0.0598
Area SDC 0.1583

Area-period means and deltas

Std. Err. T-value Prob. Upper 95%

0.1045 1.044 .3091 0.2893

square means for areas between periods

Std. Err. T-value Prob. Upper 95%

0.1478 0.40 .6901 0.3147
0.1478 1.07 .2968 0.4132

from original data

Area Standard Upper
Area-Period N Mean Range Error 95% c.i.

NDC OP-1 8 2.88 2.92 0.322 3.64
NDC Op-2 4 3.28 2.22 0.494 4,85
SDC 0p-I 8 0.85 2.08 0.261 1.47
SDC OP-2 4 1.30 2.88 0.662 3.41

Period means and deltas from original control data

Area Standard Upper
Period N Mean Range Error 95% C.I.

OP-1 20 1.48 2.67 0.182 1.86
Op-2 7 1.48 2.17 0.294 2.20

Lower
95% c.i.

2.12
1.71
0.23

-0.81

Lower
95% C. I.

1.10
0.76

Mean
Delta

-1.45
-1.84

0.58
0.14

Delta
Range

2.49
2.27
1.88
1.96

Upper
95% Cli.

-0.65
-0.36
1.13
1.50

Lower
95% C.I.

-2.26
-3.32
0.03

-1.23



Benthic Transectsnce for SFO for 0604 - Embiotoca lateralis

Data transformed using log baselO(x + .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

AREA 1 20.000 24.97 0.0001
PERIOD 1 20.000 0.25 0.6207
AREAPERIOD 1 20.000 0.04 0.8478

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

AREA-PERIOD 0.04 0.00 0.1060 0.1292

PERIOD 0.25 0.00 0.1398 0.6696

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in WOC 0.0400 0.1837 0.218 .8297
Period in SDC 0.0905 0.1837 0.493 .6274

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95V

Period Op-i 0.551 0.0750 7.34 .0000 0.6800 0.4214
Period Op-2 0.485 0.1060 4.58 .0002 0.6683 0.3026
Op-l NDC 0.214 0.1060 2.01 .0576 0.3965 0.0307
Op-2 KDC 0.174 0.1S00 1.16 .2607 0.4322 -0.0851
Op-l SDC 0.888 0.1060 8.37 .0000 1.0707 0.7049
Op-2 SDC 0.797 0.1500 5.32 .0000 1.0559 0.5387

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0653 0.1299 0.503 .6207 0.2893 -0.1587

Paired comparisons of least square means for areas between periods

Source Difference Std. Err. ' T-value Prob. Upper 95% Lower 95%

Area NDC 0.0400 0.1837 0.22 .8297 0.3568 -0.2767
Area SDC 0.0905 0.1837 0.49 .6274 0.4073 -0.2262

Area-period means and deltas from original data

Area Standard Upper Lower Mean Delta Upper Lower
Area-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

NDC Op-i 8 1.77 2.46 0.269 2.41 1.14 1.00 2.71 1.79 0.21
SOC Op-

2  
4 1.45 1.31 0.281 2.34 0.55 1.00 3.70 3.61 -1.61

SDC Op-I 8 0.34 0.89 0.104 0.59 0.09 2.43 1.92 2.97 1.90
SDC Op-2 4 0.41 1.08 0.238 1.16 -0.35 2.04 2.46 4.03 0.06

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 2.72 4.42 0.252 3.25 2.19
Op-2 7 2.62 4.00 0.573 4.02 1.22



Midwater Transectsce for SO for 0919 - Engraulis mordax

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value

AREA 1 20.000 0.51
PERIOD 1 20.000 0.48
AREA*PERIOD 1 20.000 0.51

Results for Power Analysis
Power at alpha = .1

Prob.

0.4852
0.4983
0.4852

Non- Adjusted non-
Centrality Centrality
Parameter Parameter

Power to
Adjusted Detect 50%

Power Power ChangeSource

AREA-PERIOD 0.51 0.00
PERIOD 0.48 0.00

Estimates for contrasts on combinations of

Source Difference Std. Err.

Period in NDC 0.4167 27.4514
Period in SDC -27.1910 27.4014

Least square means & confidence intervals fl

Source LS Mean Std. Err.

Period Op-I -13.387 11.2070
Period Op-2 -0.000 15.8491
Op-i NDC 0.417 15.8491
Op-2 NDC -0.000 22.4140
Op-I SDC -27.191 15.0491
Op-2 SDC .- 0.000 22.4140

Paired comparisons of least square means bet

Source Difference Std. Err. T-'

Period -13.3872 19.4111 -(

Paired comparisons of least square means fo2

Source Difference Std. Err.

Area NDC 0.4167 27.4514
Area SDC -27.1910 27.4514

0.1790 0.
0.1743 0.

interaction terms

T-value Prob.

0.015 .9880
-0.991 .3338

rom analysis of variance

T-value Prob. Upper 95%

-1.19 .2462 5.9417
-0.00 1.000 27.3382
0.03 .9793 27,7519
-0.00 1.000 38.6578
-1.72 .1017 0.1442
-0.00 1.000 38.6878

tween periods

value Prob. Upper 95%

0.690 .4983 20.0916

r areas between periods

T-value Prob. Upper 95%

0.02 .9880 47.7626
-0.99 .3338 20.1550

1299
1299

Lower 95%

-32.7161
-27.3352

.- 26.9185
-38.6578
-54.5262
-38.6578

Lower 95%

-46.8658

Lower 95%

-46.9293
-74.5369

Area-period means and deltas from original data

Area Standard Upper
Area-Period N Mean Range Error 955%c.i.

NDC Op-1 8 0.00 0.00 0.000
NDC Op-2 4 0.00 0.00 0.000
SDC Op-1 8 27.61 214.58 26.722 90.80
SOC Op-2 4 0.00 0.00 0.000

Period means and deltas from original control data

Area Standard Upper
Period N Mean Range Error 95% C.I.

Op-1 20 0.50 10.00 0.500 1.55
Op-2 7 0.00 0.00 0.000

Lower
95% c.i.

-35.58

Lower

95% C.I.

-0.55

Mean
Delta

0.42
0.00

-27.19
0.00

Delta
Range

3.33
0.00

217.89
0.00

Upper
95% Cli.

1.40

36.15

Lower
95% C.I.

-0.57
-90.53



Renthic Transectance for SFO for 0581 - Gibbonsia spp.

Data transformed using log baselo(x + 1)

Results for Analysis of Variance

Source Source df Error df

AREA 1 20.000
PERIOD 1 20.000
AREA-PERIOD 1 20.000

Results for Power Analysis
Power at alpha - .1

F-value

2.10
0.31
0.17

Prob.

0.1626
0.5844
0.6863

Non- Adjusted non-
Centrality Centrality
Parameter Parameter Power

Power to
Adjusted Detect 50%
Power ChangeSource

AREAPERIOD 0.17 0.00
PERIOD 0.31 0.00

Estimates for contrasts on con'binations of i

Source Difference Std. Err.

Period in NDC -0.0045 0.0438
Period in SDC -0.0299 0.0438

Least Square means & confidence intervals fz

Source LS Mean Std.. Err.

Period Op-i -0.079 0.0179
Period Op-

2  
-0.062 0.0253

Op-i NDC -0.095 0.0253
Op-2 NDC -0.090 0.0357
Op-1 SDC -0.063 0.0253
Op-2 SDC -0.033 0.0357

Paired comparisons of least square means bet

Source Difference Std. Err. T-•

Period -0.0172 0.0310 -C

Paired comparisons of least square means for

Source Difference Std. Err.

Area NDC -0.0045 0.0435
Area SDC -0.0299 0.0438

0.1265 0.
0.1486 0.

interaction terms

T-value Prob.

-0.103 .9186
-0.683 .5025

:om analysis of variance

T-value Prob. Upper 95%

-4.41 .0003 -0.0480
-2.44 .0242 -0.0180
-3.76 .0012 -0.0514
-2.53 .0199 -0.0288
-2.48 .0220 -0.0192
-0.92 .3691 0.0286

ween periods

ralue Prob. Upper 95%

.556 .5844 0.0362

areas between periods

T-value Prob. Upper 95%

-0.10 .9158 0.0710
-0.68 .5025 0.0456

.1093

.9635

Lower 95%

-0.1097
-0.1052
-0.1385
-0.1521
-0.1063
-0.0945

Lower 95%

-0.0706

Lower 951

-0.0800
-0.1054

Area-period means and deltas from original data

Area Standard Upper Lower
Area-Period N Mean Range Error 95% c.i. 95 c.i.

NDC Op-i a 0.68 0.60 0.081 0.67 0.49
NDC Op-2 4 0.45 0.75 0.190 1.05 -0.16
SDC Op-1 8 0.56 0.63 0.072 0.73 0.39
SDC Op-2 4 0.24 0.33 0.073 0.47 0.01

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 0.35 1.13 0.055 0.46 0.23
Op-2 7 0.13 0.25 0,036 0.22 0.04

Mean
Delta

-0.34
-0.30
-0.22
-0.09

Delta
Range

0.65
0.88
0.54
0.33

Upper
95% Cli.

-0.14
0.33

-0.05
0.14

Lower
95% C.I.

-0.54
-0.93
-0.38
-0.33



Benthic Transectsnce for SFO for 0637 - Girella nigricans

Data transformed using log baselO(x + .1)

Satterthwaite's Adjustment for Degrees
of Freedom used in Analysis of Variance.

Results for Analysis of Variance

Source Source df Error df F-value

AREA 1 20.000 50.16
PERIOD 1 20.000 0.01
AREA-PERIOD 1 20.000 0.01

Results for Power Analysis
Power at alpha . .1

Prob.

0.0000
0.9326
0.9326

Power to
Detect 50%
Change

0.2582
0.2582

Non- Adju
Centrality Cent

Source Parameter Par

AREA*PERIOD 0.01 0
PERIOD 0.01 0

Estimates for contrasts on combinations

tsted non-
:rality Ad
ameter Power Pc

.00 0.1012

.00 0.1012

of interaction terms

justed
wer

Source Difference Std. Err. T-value Prob.

Period in NDC 0.0242 0.1995 0.121 .9047
Period in SDC -0.0000 0.1995 -0.000 1.000

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. 7 T-value Prob. Upper 95%

Period Op-I -0.493 0.0814 -6.06 .0000 -0.3530
Period Op-2 -0.506 0.1152 -4.39 .0003 -0.3069
Op-l N D -0.987 0.1152 -8.57 .0000 -0.7882
Op-2 NDC -1.011 0.1629 -6.21 .0000 -0.7301
Op-l SDC -0.000 0.1152 -0.00 1.000 0.1986
Op-2 SDC 0.000 0.1629 0.00 1.000 0.2809

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period 0.0121 0.1410 0.086 .9326 0.2553

Paired comparisons of least square means for areas between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Area NDC 0.0242 0.1995 0.12 .9047 0.3682
Area SDC -0.0000 0.1995 -0.00 1.000 0.3440

Lower 95%

-0.6339
-0.7041
-1.1855
-1.2919
-0.1986
-0.2809

Lower 95%

-0.2312

Lower 95%

-0.3198
-0.3440

Area-period means and deltas from original data

Area Standard Upper
Area-Period N Mean Range Error 95% c.i.

NDC Op-1 8 1.39 3.88 0.451 2.46
NDC Op-2 4 1.28 2.47 0.559 3.06
SDC Op-I 8 0.00 0.00 0.000
SDC Op-2 4 0.00 0.00 0.000

Period means and deltas from original control data

Area Standard Upper
Period N Mean Range Error 95% C.I.

Op-1 20 0.00 0.00 0.000
Op-2 7 0.00 0.00 0.000

Lower
95% c.i.

0.32
-0.50

Lower
95% C.I.

Mean
Delta

-1.39
-1.28
0.00
0.00D

Delta Upper
Range 95% Cli.

3.88 -0.32
2.47 0.50
0.00
0.00

Lower
95% C.I.

-2.46
-3.06



Benthic Transectsnce for SFO for 0648 - Heterostichus rostratus

Data transformed using log baselO{x , .1)

Results for Analysis of Variance

Source Source df Error df F-value

AREA 1 20.000 2.41
PERIOD 1 20.000 0.98
AREA*PERIOD 1 20.000 2.01

Results for Power Analysis
Power at alpha - .1

Prob.

0.1365
0.3343
0.1719

Non-
Centrality

Source Parameter

AREA-PERIOD 2.01
PERIOD 0.98

Adjusted non-
Centrality
Parameter Power

0.81 0.3926
0.00 0.2501

Adjusted
Power

0.2246

Power to
Detect Sol
Change

0.1001
0.1319

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC -0.0250 0.0828 -0.302 .7656
Period in SDC 0.1409 0.0828 1.702 .1043

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95%

Period Op-i -0.029
Period Op-2 -0.067
Op-1 NDC -0.025
Op-2 HOC 0.000
Op-l SDC -0.033
Op-2 SDC -0.174

Paired comparisons of least

Source Difference

Period 0.0579

Paired comparisons of least

Source Difference

Area HOC -0.0250
Area SDC 0.1409

0.0336
0.0478
0.0478
0.0676
0.0478
0.0676

square means

Std. Err.

0.0586

square means

Std. Err.

0.0828
0.0828

-0.86 .41
-1.82 .01
-0.52 .6(

0.00 1.1
-0.69 .45
-2.57 .01

between periods

T-value Prx

0.989 .3

for areas betweq

T-value PrI

-0.30 .71
1.70 .1(

017
841
063
000
993
183

0.0293
-0.0044
0.0574
0.1166
0.0496

-0.0572

Lower 95%

-0.0873
-0.1694
-0.1075
-0.1166
-0.1154
-0.2905

Lower 95%

-0.0431

Lower 95%

-0.1679
-0.0019

ob. Upper 95%

343 0.1590

en periods

ob. Upper 95%

656 0.1178
043 0.2838

Area-period means and deltas from original data

Area Standard Upper Lower
Area-Period N Mean Range Error 95% c.i. 95% c.i.

HOC Op-i 8 0.01 0.04 0.006 0.03 -0.00
NOC op-2 4 0.00 0.00 0.000
SDC Op-1 8 0.02 0.08 0.011 0.04 -0.01
SDC Op-2 4 0.07 0.2S 0.060 0.26 -0.12

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 0.00 0.08 0.004 0.01 -0.00
Op-2 7 0.00 0.00 0.000

Mean
Delta

-0.01
0.00

-0.01
-0.07

Delta
Range

0.08
0.00
0.13
0.25

Upper
95% Cli.

0.01

0.02
0.12

Lower
95% C.I.

-0.03

-0.04
-0.26



Benthic Transectsnce for SFO for 0601 - Hexagrarsuos decagrammus

Data transformed using log baselo(x . 1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

AREA 1 20.000 0.63 0.4350
PERIOD 1 20.000 13.27 0.0016
AREA*PERIOD 1 20.000 0.01 0.9163

Results for Power Analysis
Power at alpha ý .I

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

AREA* PERIOD 0.01 0.00 0.1018 0.1069

PERIOD 13.27 10.95 0.9693 0.9393 0.1095

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in MDC 0.0935 0.0353 2.651 .01o3
Period in SDC 0.0882 0.0353 2.502 .0212

Least square means L confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 0.149 0.0144 10.38 .0000 0.1742 0.1246
Period Op-2 0.059 0.0204 2.88 .0093 0.0937 0.0234
OP-i KOC 0.141 0.0204 6.92 .0000 0.1759 0.1057
Op-2 KDC 0.047 0.0288 1.64 .1161 0.0970 -0.0024
Op-1 SDC 0.158 0.0204 7.76 .0000 0.1931 0.1229
Op-2 SDC 0.070 0.0288 2.42 .0249 0.1195 0.0202

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0908 0.0249 3.643 .0016 0.1338 0.0478

Paired comparisons of least square means for areas between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Area NDC 0.0935 0.0353 2.65 .0153 0.1S43 0.0327
Area SDC 0.0882 0.0353 2.50 .0212 0.1490 0.0274

Area-period means and deltas from original data

Area Standard Upper Lower Mean Delta Upper Lower
Area-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

NDC Op-1 8 0.04 0.08 0.009 0.07 0.02 0.42 0.77 0,60 0.23
NDC Op-2 4 0.05 0.13 0.032 0.16 -0.05 0.12 0.25 0.31 -0.06
SDC Op-i 8 0.00 0.03 0.003 0.01 -0.00 0.46 0.79 0.65 0.26
SOC OP-2 4 0.00 0.00 0.000 0.18 0.21 0.32 0.03

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 0.48 1.00 0.065 0.61 0.34
Op-2 7 0.19 0.42 0.057 0.33 0.05



Midwater Transectace for SFO for 1272 - larval/post-larval fish, unid.

Data transformed using log baselO(x . 1)

Results for Analysis of Variance

Source Source df Error df F-value

AREA 1 20.000 0.00
PERIOD 1 20.000 1.35
AREA-PERIOD 1 20.000 0.30

Results for Power Analysis
Power at alpha = .I

Prob.

0.9665
0.2596
0.5893

Non- Adjusted non-
Centrality Centrality
Parameter Parameter Power

Power to
Adjusted Detect 50%
Power ChangeSource

AREA*PERIOD 0.30 0.00
PERIOD 1.35 0.21

Estimates for contrasts on combinations of i

Source Difference Std. Err. T

Period in IDC 0.2019 0.1671
Period in SDC 0.0723 0.1671

Least square means & confidence intervals fi

Source LS Mean Std. Err.

Period Op-i 0,014 0.0682
Period Op-2 -0.123 0.0965
Op-i NDC 0.044 0.0965
Op-2 NDC -0.158 0.1364
Op-i SDC -0.016 0.0965
Op-2 SDC -0.088 0.1364

0.1473
0.3030 0.1333

.nteraction terms

T-value Prob.

1.208 .2410
0.432 .6700

.- m analysis of variance

T-value Prob. Upper 9

0.21 .8380 0.13:
-1.27 .2171 0.04
0.46 .6530 0.21q

-1.16 .2608 0.07
-0.16 .8717 0.150
-0.65 .5261 0.14

0,
0

5%

18
34
04
74
06
73

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period 0.1371 0.1182 1.160 .2596 0.3409

Paired comparisons of least square means for areas between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Area XDC 0.2019 0.1671 1.21 .2410 0.4901
Area SDC 0.0723 0.1671 0.43 .6700 0.3605

Area-period means and deltas from original data

Area Standard Upper Lower Mean
Area-Period N Mean Range Error 95% c.i. 95% c.i. Delta

NOC Op-I 8 6.84 53.13 6.616 22.48 -8.81 -2.67
NDC Op-2 4 0.82 3.28 0.820 3.43 -1.79 -0.82
SDC Op-i 8 6.03 38.75 4.820 17.43 -5.37 -1.86
SDC Op-2 4 0.31 1.2S 0.313 1.31 -0.68 -0.31

Period means and deltas from original control data

Area Standard Upper Lower
Period U Mean Range Error 95% C.I. 951 C.I.

Op-i 20 3.33 33.33 2.041 7.61 -0.94
Op-2 7 0.00 0.00 0.000

.1007

.1661

Lower 95%

-0.1035
-0.2894
-0.1224
-0.3932
-0.1822
-0.3234

Lower 95%

-0.0667

Lower 95%

-0.0863
-0.2159

Delta
Range 95

51.56
3.28

29.25
1.25

Ipper
5% Cli.

9.57
1.79
5.28
0.68

Lower
95% C.I.

-14.91
-3.43
-9.01
'1.31



Benthic Transectsnce for SFO for 1279 - Hyperprosopon anale

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value

AREA 1 20.000 1.10
PERIOD 1 20.000 1.10
AREA*PERIOD 1 20.000 1.10

Results for Power Analysis
Power at alpha . .1

Prob.

0.3065
0.3065
0.3065

Non- Adjusted non-
Centrality Centrality
Parameter Parameter

Power to
Adjusted Detect 50%

Power Power ChangeSource

AREA*PBRIOD 1.10 0.00
PERIOD 1.10 0.00

Estimatee for contrasts on combinations of

Source Difference Std. Err.

Period in NDC -0.4479 0.3018
Period in SDC -0.0000 0.3018

Least square means & confidence intervals fx

Source LS Mean Std. Err.

Period Op-l -0.224 0.1232
Period Op-2 0.000 0.1742
Op-i NDC -0.448 0.1742
Op-2 NDC 0.000 0.2464
Op-i SDC -0.000 0.1742
Op-2 SDC 0.000 0.2464

0.2680 0.0.2680 0.

interaction terms

T-value Prob.

-1.484 .1534
-0.000 1.000

rom analysis of variance

T-value Prob. Upper 95%

-1.82 .0841 -0.0115
0.00 1.000 0.3005

-2.57 .0182 -0.1474
0.00 1.000 0.4250

-0.00 1.000 0.3005
0.00 1.000 0.4250

1647
1647

Lower 95%

-0.4365
-0.3005
-0.7484
-0.4250
-0.3005
-0.4250

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period -0.2240 0.2134 -1.049 .3065 0.1441

Paired comparisons of least square means for areas between periods

Source Difference Std. Err. T-value Prob. Upper 95%

A•rea NDC -0.4479 0.3018 -1.48 .1534 0.0726
Area SDC -0.0000 0.3018 -0.00 1.000 0.5205

Area-period means and deltas from original data

Area Standard Upper Lower Mean
Area-Period N Mean Range Error 9S% c.i. 95% c.i. Delta

NDC Op-1 8 0.45 1.94 0.295 1.14 -0.25 -0.45
NDC Op-2 4 0.00 0.00 0.000 - 0.00
SDC Op-1 8 0.00 0.00 0.000 0.00
SDC Op-2 4 0.00 0.00 0.000 0.00

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 0.00 0.00 0.000
Op-2 7 0.00 0.00 0.000

Lower 95%

-0.5920

Lower 95%

-0.9684
-0.5205

Delta Upper
Range 95% Cli.

1.94 0.25
0.00
0.00
0.00

Lower
95% C.I.

-1.14



Benthic Transectance for SPO for 0583 - Hypsurus caryi

Data transformed using log baselO(x + .1)

Results for Analysis of Variance

Source Source df Error df

AREA 1 20.D00
PERIOD . 20.000
AREA-PERIOD 1 20.000

Results for Power Analysis
Power at alpha - .1

P-value

4.27
1.38
1.06

Prob.

0.0520
0.2537
0.3147

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 501

Source Parameter Parameter Power Power Change

AREA-PERIOD 1.06 0.00 0.2625 0.1548
PERIOD 1.38 0.24 0.3080 0.1383 0.2750

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err.

Period in NDC 0.0202 0.1987
Period in SDC 0.3101 0.1987

Least square means & confidence intervals

Source LS Mean Std. Err.

Period Op-i -0.011 0.0811
Period Op-2 -0.176 0.1147
Op-1 NDC -0.229 0.1147
Op-2 NDC -0.249 0.1622
Op-I SDC 0.206 0.1147
Op-2 SOC -0.104 0.1622

T-value Prob.

0.102 .9199
1.S60 .1344

from analysis of variance

T-value Prob. Upper 95%

-0.14 .8916 0.1287
-1.54 .1399 0.0215
-1.99 .0599 -0.0310
-1.54 .1404 0.0308
1.80 .0871 0.4043

-0.64 .5303 0.1762

Paired comparisons of least square means

Source Difference Std. Err.

Period 0.165S 0.1405

Paired comparisons of least square means

Source Difference Std. Err.

Area NDC 0.0202 0.1987
Area SDC 0.3101 0.1987

between periods

T-value Prob. Upper 951

1.17S .2537 0.4075

for areas between periods

T-value Prob. Upper 95%

0.10 .9199 0.3629
1.56 .1344 0.6528

Lower 95t

-0.1511
-0.3742
-0.4267
-0.5289
0.0086

-0.3834

Lower 95%

-0.0772

Lower 95%

-0.322S
-0.0327

Area-period means and deltas from original data

Area Standard Upper Lower
Area-Period N Mean Range Error 95% c.i. 95% c.i.

SDC Op-i 8 0.35 0.75 0.088 0.56 0.14
NDC Op-2 4 0.08 0.03 0.009 0.11 0.05
SDC Op-1 8 0.07 0.38 0.049 0.19 -0.04
SDC Op-2 4 0.03 0.08 0.020 0.09 -0.03

Period means and deltas from original control data

. Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-I 20 0.20 0.88 0.065 0.34 0.06
Op-2 7 0.00 0.00 0.000

i.

Mean
Delta

-0.17
-0.08
0.11

-0.03

Delta
Range

0.97
0.03
0.68
0.08

Upper
951 Cli.

0.09
-0,05
0.30
0.03

Lower
951 C.I.

-0.43
-0.11
-0.09
-0.09



Midwater Transectsce for SPO for 1266 - Medialuna californiensis

Data not transformed.

Results for Analysis of Variance

Source Source df Error df P-value Prob.

AREA 1 20.000 2.29 0.1456
PERIOD 1 20.000 0.13 0.7235
ARRA-PERIOD 1 20.000 0.13 0.7235

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

AREA'PERIOD 0.13 0.00 0.1203 0.1517
PERIOD 0.13 0.00 0.1203 0.1517

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC -0.0534 0.1052 -0.508 .6173
Period in SDC 0.0000 0.1052 0.000 1.000

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-I -0.070 0.0429 -1.62 .1204 0.0044 -0.1437
Period Op-2 -0.043 0.0607 -0.71 .4874 0.0618 -0.1477
Op-i NDC -0.139 0.0607 -2.29 .0327 -0.0346 -0.2441
Op-2 NDC -0.086 0.0859 -1.00 .3290 0.0622 -0.2341
Op-i SDC 0.000 0.0607 0.00 1.000 0.1047 -0.1047
Op-2 SDC 0.000 0.08559 0.00 1.000 0.1481 -0.1481

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.0267 0.0744 -0.359 .7235 0.1016 -0.1550

Paired comparisons of least square means for areas between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Area NDC -0.0534 0.1052 -0.51 .6173 0.1250 -0.2348
Area SOC 0.0000 0.1052 0.00 1.000 0.1814 -0.1814

Area-period means and deltas from original date

Area Standard Upper Lower Mean Delta Upper Lower
Area-Period N Mean Range Error 95% c.i. 95t c.i. Delta Range 95V Cli. 95% C.I.

MDC Op-i 8 0.14 0.78 0.096 0.37 -0.09 -0.14 0.78 0.09 -0.37
NDC Op-2 4 0.09 0.31 0.076 0.33 -0.16 -0.09 0.31 0.16 -0.33
SDC Op-I 8 0.00 0.00 0.000 0.00 0.00
SDC Op-2 4 0.00 0.00 0.000 0.00 0.00

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 0.00 0.00 0.000
Op-2 7 0.00 0.00 0.000



Midwater Transectsce for SFO for 1171 - Myliobatis californica

Data transformed using log baselO(x . .1)

Results for Analysis of Variance

Source Source df Error df F-value

AREA 1 20.000 1-41
PERIOD 1 20.000 1.68
AREA*PSRIOD 1 20.000 0.13

Results for Power Analysis
Power at alpha - .1

prob.

0.2488
0.2101
0.7186

Non- Adjusted non-
Centrality Centrality
Parameter Parameter

Power to
Adjusted Detect 50%

Power Power ChangeSource

AREA-PERIOD 0.13 0.0
PERIOD 1.68 0.!

Estimates for contrasts on combinations of

Source Difference Std, Err.

Period in NDC -0.1544 0.1315
Period in SDC -0.0864 0.1315

Least square means & confidence intervals

Source LS Mean Std. Err.

Period Op-l -0.290 0.0537
Period Op-2 -0.170 0.0759
Op-I NDC -0,363 0.07S9
Op-2 MDC -0.208 0.1074
Op-i SDC -0.218 0.0759
Op-2 SDC -0.132 0.1074

Paired comparisons of least square means

Source Difference Std. Err.

Period -0.1204 0.0930

Paired comparisons of least square means f

Source Difference Std. Err.

Area MDC -0.1544 0.1315
Area SDC -0,0864 0.1315

0 0.1211 0.
51 0.3488 0.1795 0.

interaction terms

T-value Prob.

-1.174 .2541
-0.657 .5185

from analysis of variance

T-value Prob. Upper 95%

-5.41 .0000 -0.1977
-2.24 .0368 -0.0389
-4.77 .0001 -0.2316
-1.94 .0669 -0.0229
-2.87 .0094 -0.0871
-1.23 .2345 0.0536

,etween periods

r-value Prob. Upper 95%

-1.295 .2101 0.0400

or areas between periods

T-value Prob. Upper 95%

-1.17 .2541 0.0724
-0.66 .5185 0.1404

1193
3983

Lower 95%

-0.3829
-0.3008
-0.4934
-0.3933
-0.3490
-0.3168

Lower 95%

-0.2808

Lower 95%

-0.3812
-0.3132

Area-period means and deltas from original data

Area Standard Upper Lower
Area-Period N Mean Range Error 95% c.i. 95% c.i.

NDC Op-i 8 0.15 0.38 0.041 0.25 0.06
NDC Op-2 4 0.08 0.22 0.049 0.23 -0.08
SDC Op-1 8 0.09 0.36 0.044 0.20 -0.01
SDC Op-2 4 0.04 0.08 0.024 0.12 -0.03

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 0.00 0.00 0.000
Op-2 7 0.00 0.00 0.000

Mean
Delta

-0.15
-0.08
-0.09
-0.04

Delta
Range

0.38
0.22
0.36
0.08

Upper
95% Cli.

-0.06
0.08
0.01
0.03

Lower
95% C.I.

-0.25
-0.23
-0.20
-0.12

I



Benthic Transectsnce for SO for 0603 - Ophiodon elongatus

Data transformed using log baselO(x - .1)

Results for Analysis of Variance

Source Source df Error df F-value

AREA 1 20.000 0.12
PERIOD , 1 20.000 2.36
AREA-PERIOD 1 20.000 0.09

Results for Power Analysis
Power at alpha = .1

Prob.

0.7299
0.1404
0.7627

Non-
Centrality

Source Parameter

AREA-PERIOD 0.09
PERIOD 2.36

Adjusted non-
Centrality
Parameter

0.00
1.12

Adjusted
Power Power

0.1148
0.4367 0.2709

Power to
Detect 50%
Change

0.1048
0.1566

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC 0.1304 0.1500 0.869 .3951
Period in SDC 0.1953 0.1500 1.302 .2077

Least square means a confidence intervals from analysis of variance

Source LS Mean

Period Op-1 0.205
Period Op-2 0.042
Op-l NDC 0.170
Op-2 N0C 0.040
Op-l SDC 0.240
Op-2 SDC 0.04S

Paired comparisons of least

Source Difference

Period 0.1629

Paired comparisons of least

Source Difference

Area 02C 0.1304
Area SDC 0.1953

Std. Err.

0.0612
0.0866
0.0866
0.1225
0.0866
0.1225

square means

Std. Err.

0.1061

square means

Std. Err.

0.1500
0.1500

T-value Prob. Upper 951

3.35 .0032 0.3108
0.49 .6308 0.1917
1.97 .0633 0.3197
0.33 .7478 0.2512
2.77 .0118 0.3893
0.36 .7156 0.2559

between periods

T-value Prob. Upper 950

1.535 .1404 0.3458

for areas between periods

T-value Prob. Upper 95%

0.87 .3951 0.3891
1.30 .2077 0.4541

Lower 95%

0.0995
-0.1071
0.0210

-0.1713
0.0906

-0.1667

Lower 95%

-0.0201

Lower 951

-0.1283
-0.0634

Area-period means and deltas from original data

Area-Period

NDC op-l
HOC Op-2
SDC Op-i
SDC Op-2

N

8
4
6
4

Area
Mean Range

0.05 0.15
0.06 0.09
0.03 0.13
0.06 0.13

Standard
Error

0.017
0.022
0.016
0.027

Upper95% c.i.

0.09
0.13
0.07
0.15

Lower
951 c.i.

0.01
-0.01
-0.01
-0.02

Mean
Delta

0.07
0.04
0.09
0.04

Delta
Range

0.21
0.29
0.26
0.38

Upper
95% Cli.

0.12
0.27
0.16
0.31

Lower
95% C. I.

0.02
-0.18

0.02
-0.23

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 91% C.I. 95% C.I.

Op-i 20 0.13 0.63 0.035 0.20 0.05
Op-2 7 0.12 0.33 0.051 0.24 -0.01



Midwater Transectsce for SFO for 0587 - Oxyjulis californica

Data transformed using log basel0(x - 1)

Results for Analysis of Variance

Source Source df Error df F-value

AREA 1 20.000 0.09
PERIOD 1 20.000 8.26
AREA-PERIOD 1 20.000 0.0S

Results for Power Analysis
Power at alpha - .1

Prob.

0.7637
0.0094
0.8258

Non- Adjusted non-
Centrality Centrality
Parameter Parameter

Power to
Adjusted Detect 50%

Power Power ChangeSource

AREBAPERIOD 0.05 0.00
PERIOD 8.26 6.43

Estimates for contrasts on combinations of

Source Difference Std. Err.

Period in NDC 0.4330 0.2310
Period in SDC 0.S058 0.2310

Least square means & confidence intervals f•

Source LS Mean Std. Err.

Period Op-i -0.072 0.0943
Period Op-2 -0.541 0.1334
Op-i NDC -0.065 0.1334
Op-2 NDC -0.498 0.1886
Op-i SOC -0.078 0.1334
Op-

2 
SDC -0.584 0.1886

Paired comiparisons of least square means bet

Source Difference Std. Err. T-•

Period 0.4694 0.1634

Paired comparisons of least square means foi

Source Difference Std. Err.

Area HDC 0.4330 0.2310
Area SDC 0.5058 0.2310

0.1079 0.
0.8706 0.7893 0.

interaction terms

T-value Prob.

1.874 .0756
2.190 .0406

rom analysis of variance

T-value Prob. Upper 95%

-0.76 .4553 0.0909
-4.06 .0006 -0.3112
-0.49 .6306 0.1649
-2.64 .0157 -0.1728
-0.59 .5629 0.1516
-3.10 .0057 -0.2590

tween periods

value Prob. Upper 95%

2.873 .0094 0.7511

r areas between periods

T-value prob. Upper 95%

1.87 .0756 0.8314
2.19 .0406 0.9043

.1000

.6333

Lower 95%

-0.2345
-0.7712
-0.2952
-0.8234
-0.3085
-0.9096

Lower 95%

0.1876

Lower 95%

0.034S
0.1074

Area-period means and deltas from original data

Area Standard Upper Lower Mean
Area-Period N Mean Range Error 95% c.i. 95% c.i. Delta

NDC Op-i 8 17.49 19.22 2.338 23.02 11.96 0.97
NDC Op-

2  
4 12.69 7.94 1.968 18.95 6.42 -8.89

SDC Op-i 8 19.95 34.42 3.948 28.88 10.21 -1.08
SDC Op-2 4 16.85 21.67 4.815 32.18 1.53 -13.05

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range ' Error 95% C.I. 95% C.I.

Op-i 20 17.33 63.21 3.7S9 25.20 9.46
Op-2 7 4.26 6.50 0.949 6.58 1.94

Delta Upper
Range 95% Cli.

42.31 12.31
8.21 -3.07

69.08 17.39
23.33 3.44

Lower
95t C.I.

-10.37
-14.70
-19.55
-29.55



Benthic Transectsnce for SPO for 0594 - Orthonopias triacis

Data transformed using log baselo(x + .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

AREA 1 20.000 3.79 0. 0659
PERIOD 1 20.000 17.98 0.0004
AREA*PERIOD 1 20. 000 0. 18 0.6755

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

AREAPERIOD 0.18 0.00 0.1285 0.1265
PERIOD 17.98 15.18 0.9928 0.9828 0.1453

Estimates for contrasts on combinations of interaction terns

Source Difference Std. Err. T-value Prob.

Period in NDC 0.3875 0.1175 3.299 .0036
Period in SDC 0.3169 0.1175 2.698 .0138

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 0.496 0.0480 10.35 .0000 0.5789 0.4135
Period Op-2 0.144 0.0678 2.12 .0463 0.2610 0.0271 -

Op-I NDC 0.433 0.0678 6.39 .0000 0.5500 0.3161
Op-2 NDC 0.046 0.0959 0.48 .6395 0.2110 -0.1198
Op-i SDC 0.559 0.0678 8.25 .0000 0.6764 0.4424
Op-2 SDC 0.243 0.0959 2.53 .0200 0.4079 0.0771

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.3522 0.0831 4.240 .0004 0.4954 0.2089

Paired comparisons of least square means for areas between periods

Source Difference Std. Brr. T-value Pros. Upper 95% Lower 95%

Area SDC 0.3875 0.1175 3.30 .0036 0.5900 0.1849
Area SDC 0.3169 0.1175 2.70 .0138 0.5195 0.1143

Area-period means and deltas from original data

Area Standard Upper Lower Mean Delta Upper Lower
Area-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

NHC Op-I 8 0.04 0.09 0.012 0.07 0.02 0.25 0.36 0.35 0.15
HOC Op-2 4 0.07 0.19 0.041 0.20 -0.06 0.03 0.20 0.17 -0.10
SDC Op-i 8 0.01 0.04 0.005 0.02 -0.01 0.29 0.38 0.38 0.19
SDC Op-2 4 0.00 0.00 0.000 0.10 0.25 0.30 -0.09

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 20 0.31 0.75 0.041 0.39 0.22
Op-2 7 0.12 0.50 0.072 0.30 -0.06



Midwater Transectsce for SFO .for 1166 - Paralabrax clathratus

Data transformed using log baselO(x - .1)

Results for Analysis of Variance

Source Source df Error df F-value

AREA 1 20.000 2.00
PERIOD 1 20.000 16.43
AREA*PERIOD 1 20.000 0.45

Results for Power Analysis
Power at alpha = .1

Prob.

0.1731
0.0006
0.S100

Non-
Centrality

Source Parameter

AREA*PERIOD 0.45
PERIOD 16.43

Adjusted non-
Centrality
Parameter Power

0.00 0.1704
13.79 0.9883

Adjusted
Power

0.9737

Power to
Detect 50%
Change

0.1067
0.1067

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC 0.35S7 0.1065 3.341 .0033
Period in SDC 0.2547 0.1065 2.392 .0267

Least square means & confidence intervals from analysis of variance

Source LS Mean

Period Op-l -0.028
Period Op-2 -0.333
Op-l NDC -0.056
Op-2 DC "-0.412
Op-1 SDC 0.000
Op-2 SDC -0.255

Paired comparisons of least

Source Difference

Period 0.3052

Paired comparisons of least

Source Difference

Area NDC 0.3557
Area SDC 0.2547

Area-period means and deltas

Std. Err.

0.043S
0.0618
0.061S
0.0869
0.0615
0. 0869

square means

Std. Err.

0.0753

square means

Std. Err.

0.1065
0,1065

T-value Prob. Upper 95%

-0.64 .5277 0.0470
-5.42 .0000 -0.2271
-0.91 .3742 0.0502
-4.73 .0001 -0.2617
0.00 1.000 0.1060

-2.93 .0083 -0.1048

between periods

T-value Prob. Upper 9S%

4.054 .0006 0.4351

for areas between periods

T-value Prob. Upper 95%

3.34 .0033 0.5394
2.39 .0267 0.4384

Lower 95%

-0.1029
-0.4392
-0.1619
-0.5616
-0.1060
-0.4047

Lower 95%

0.1754

Lower 95%

0.1721
0.0711

Area-Period

NOC Op-l
NDC Op-2
SOC Op-1
SDC Op-2

N

a
4
8
4

Area
Mean R

0.02
0.20
0.00
0".11

from original data

Standard Upper
sange Error 95% c.i.

0.05 0.008 0.04
0.34 0.085 0.47
0.00 0.000
0.29 0.071 0.34

Lower
95% c.i.

-0.00
-0.07

-0.11

Mean
Delta

-0.02
-0.20
0.00

-0.11

Delta
Range

0.06
0.34
0.00
0.29

Upper
95% Cli.

0.00
0.07

0.11

Lower
95% C.I.

-0.04
-0.47

-0.34

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.!. 95% C.I.

Op-1 20 0.00 0.00 0.000
Op-2 7 0.00 0.00 0.000

i



Benthic Transectsnce for SFO for 0584 - Oxylebius pictus

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value

AREA 1 20.000 18.31
PERIOD 1 20.000 17.81
AREA-PERIOD 1 20.000 1.19

Results for Power Analysis
Power at alpha . .1

Prob.

0.0004
0.0004
0.2881

Non- Adjusted non-
Centrality Centrality
Parameter Parameter

Power to
Adjusted Detect 50%

Power Power ChangeSource

AREA*PERIOD 1.19 0.07 0.
PERIOD 17.81 15.03 0.

Estimates for contrasts on combinations of interact

Source Difference Std. Err. T-value

Period in NDC 1.2292 0.5556 2.212
Period in SDC 2.0868 0.5556 3.756

Least square means & confidence intervals from anal

Source LS Mean Std. Err. T-value

Period Op-i 2.500 0.2268 11.02
Period Op-2 0.842 0.3208 2.63
Op-i NDC 1.445 0.3208 4.51
Op-2 NDC 0.216 0.4537 0.48
Op-i SDC 3.556 0.3208 11.08
Op-2 SDC 1.469 0.4537 3.24

Paired comparisons of least square means between pe

Source Difference Std. Err. T-value

Period 1.6580 0.3929 4.220

Paired comparisons of least square means for areas

Source Difference Std. Err. T-value

Area NDC 1.2292 0.5556 2.21
Area SDC 2.0868 0.5556 3.76

.2810 0.1114
.9924 0.9820

:ion terms

Prob.

0.4782
0.6147

.0388

.0012

.ysis of variance

Prob. Upper 95%

.0000 2.8917
3 .0162 1.3957

.0002 1.9986
8 .6389 0.9986
8 .0000 4.1088
4 .0041 2.2512

eriods

Prob. Upper 95%

.0004 2.3356

between periods

Prob. Upper 95%

.0388 2.1875

.0012 3.0451

Lower 95%

2.1092
0.2892
0.8920

-0.5663
3.0023
0.6863

Lower 95%

0.9804

Lower 95%

0.2708
1.1285

Area-period means and deltas from original data

Area Standard Upper
Area-Period N Mean Range Error 95% c.i.

NDC Op-i 8 2.34 2.66 0.310 3.08
NDC Op-2 4 2.02 1.97 0.465 3.S0
SDC Op-i 8 0.23 0.40 0.055 0.36
SDC Op-2 4 0.77 1.54 0.360 1.92

Period means and deltas from original control data

Area Standard Upper
Period N Mean Range Error 95% C.I.

Op-i 20 3.93 6.58 0.410 4.78
Op-2 7 2.35 2.83 0.387 3.29

Lower
95% c.i.

1.61
0.54
0.10

-0.38

Lower
95% C.I.

3.07
1.40

Mean
Delta

1.4S.
0.22
3.56
1.47

Delta
Range

1.96
1.33
3.71
0.67

Upper
95% CIi.

2.06
1.10
4.63
1.96

Lower
95% C.I.

0.83
-0.67
2.48
0.98



Benthic Transectsnce for SFO for 0638 - Phanerodon furcatus

Data transformed using log baselOix - .1)

Results for Analysis of Variance

Source Source df Error df F-value

AREA, 1 20.000 0.03
PERIOD 1 20.000 1.25
AREA*PERIOD 1 20.000 0.03

Results for Power Analysis
Power at alpha - .1

Prob.

0.8636
0.2765
0.8636

Non- Adjusted non-
Centrality Centrality
Parameter Parameter

Power to
Adjusted Detect 50t

Power Power ChangeSource

AREA*PERIOD 0.03 0.
PERIOD 1.25 0.

Estimates for contrasts on combinations a

Source Difference Std. Err.

Period in NDC -0.1282 0.1919
Period in SOC -0.1754 0.1919

Least square means & confidence intervals

Source LS Mean Std. Err.

Period Op-I -0.152 0.0784
Period Op-2 0.000 0.1108
Op-1 NDC -0.128 0.1108
Op-2 NDC -0.000 0.1567
Op-1 SDC -0.175 0.1108
Op-2 SDC 0.000 0.1567

00 0.1048
13 0.2896 0.1199

f interaction terms

T-value Prob.

-0.668 .5118
-0.914 .3716

from analysis of variance

T-value Prob. Upper 95

-1.94 .0669 -0.016
0.00 1,000 0.191

-1.16 .2609 0.062
-0.00 1.000 0.270
-1.58 .1291 0.01!
0.00 1.000 0.270

Paired comparisons of least square'means between periods

Source Difference Std. Err. T-value Prob.

Period -0.1519 0.1357 -1.119 .2765

Paired comparisons of least square means for areas between per:

Source Difference Std. Err. T-value Prob. Uj

Area TDC -0.1282 0.1919 -0.67 .5118
Area SDC -0.1754 0.1919 -0.91 .3716

Area-period means and deltas from original data

Area Standard Upper Lower
Area-Period N Mean Range Error 95% c.i. 95% c.i.

MDC Op-i 8 0.09 0.71 0.088 0.30 -0.12
NDC Op-2 4 0.00 0.00 0.000
SDC Op-i a 0.20 1.53 0.190 0.65 -0.25
SDC Op-2 4 0.00 0.00 0.000

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 0.00 0.00 0.000
Op-2 7 0.00 0.00 0.000

0.1002
0.1223

5% Lower 95%

67 -0.2870
.1 -0.1911
59 -0.3193
53 -0.2703
57 -0.3666
03 -0.2703

it Lower 95%

!3 -0.3859

5% Lower 95%

I8 -0.4592
56 -0.5065

Delta
ta Range 9!

59 0.71
0 0.00

20 1.53
50 0.00

pper 9!

0.08;

iods

pper 95

0.20;
0.15!

C

Mean
Del!

-0.0

0.0
-0.2

0.0

Upper
5% CIi.

0.12

0.25

Lower
95% C.I.

-0.30

-0.65



Benthic Transectsnce for SPO for 3107 - Pleuronichthys spp.

Data transformed using log basel0(x . .1)

Satterthwaite's Adjustment for Degrees
of Preedom used in Analysis of Variance.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

AREA 1 20.000 20.42 0.0002
PERIOD 1 20.000 6.12 0,0226
AREPf*pERIOD 1 20.000 0.95 0.3418

Results fbr Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

AREA*PERIOD 0.95 0.00 0.2456 0.2046
PERIOD 6.11 4.50 0.7710 0.6568 0.2381

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC 0.0999 0.0943 1.059 .3021
Period in SOC 0.2297 0.0943 2.436 .0243

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1 -0.120 0.0395 -3.11 .0055 -0.0532 -0.1860
Period Op-2 -0.284 0.0544 -5.22 .0000 -0.1905 -0.3783
Op-i NDC -0.001 0.0544 -0.03 .9789 0.0924 -0.0953
Op-2 NDC -0.101 0.0770 -1.32 .2030 0.0314 -0.2341
Op-i SDC -0.238 0.0S44 -4.37 .0003 -0.1439 -0.3317
Op-2 SDC -0.468 0.0770 -6.07 .0000 -0.3347 -0.6003

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.1648 0.0667 2.472 .0226 0.2798 0.0498

Paired comparisons of least square means for areas between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 9S%

Area NDC 0.0999 0.0943 1.06 .3021 0.2625 -0.0627
Area SDC 0.2297 0.0943 2.44 .0243 0.3924 0.0671

Area-period means and deltas from original data

Area Standard Upper Lower Mean Delta Upper Lower
Area-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

NDC Op-1 8 0.00 0.03 0.004 0.01 -0.01 -0.00 0.06 0.01 -0.01
NDC Op-2 4 0.03 0.09 0.022 0.10 -0.04 -0.03 0.09 0.04 -0.10
SDC Op-i 8 0.10 0.29 0.038 0.19 0.01 -0.10 0.29 -0.01 -0.18
SDC Op-2 4 0.21 0.25 0.054 0.38 0.04 -0.21 0.25 -0.04 -0.38

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 20 0.00 0.08 0.004 0.01 -0.00
Op-2 7 0.00 0.00 0.000



Benthic Transectance for SFO for 0586 - Rhacochilus toxotes

Data transformed using log basel0(x - .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

AREA 1 20.000 4.34 0.0502
PERIOD 1 20.000 0.26 0.6129
AREA-PERIOD 1 20.000 0.12 0.7319

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

AREA'PERIOD 0.12 0.00 0.1191 0.1133
PERIOD 0.26 0.00 0.1416 0.1801

Estimates for contrasts on combinations of interaction terms

Source Difference Std, Err. T-value Prob.

Period in NDC 0.1172 0.1924 0.609 .5493
Period in SDC 0.0227 0.1924 0.118 .907S

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 951 Lower 95%

Period Op-i 0.024 0.0786 0.31 .7627 0.1995 -0.1114
Period Op-2 -0.046 0.1111 -0.41 .6840 0.1457 -0.2375
Op-i HDC -0.094 0.1111 -0.85 .4069 0.0975 -0.2857
Op-2 NDC -0.211 0.1571 -1.35 .1936 0.0596 -0.4823
Op-1 SDC 0.142 0.1111 1.28 .2152 0.3338 -0.0494
Op-2 SOC 0.120 0.1571 0.76 .4556 0.3905 -0.1514

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95t Lower 95%

Period 0,0699 0.1361 0.514 .6129 0.3046 -0.1647

Paired comparisons of least square means for areas between periods

Source Difference Std. Err. T-value Prob. Upper 951 Lower 95%

Area NDC 0.1172 0.1924 0.61 .5493 0.4491 -0.2147
Area SDC 0.0227 0.1924 0.12 .9075 0.3545 -0.3092

Area-perlod means and deltas from original data

Area Standard Upper Lower Mean Delta Upper Lower
Area-Period N Mean Range Error 95% c.i. 95% c.i. Delta Rang& 95% CIi. 95% C.I.

NDC Op-i 6 0.25 1.35 0.161 0.63 -0.14 -0.16 1.40 0.23 -0.54
NDC Op-2 4 0.55 1.34 0.294 1.49 -0.38 -0.29 1.30 0.67 -1.26
SDC Op-1 8 0.03 0.08 0.013 0.06 0.00 0.06 0.25 0.12 -0.01
SDC Op-2 4 0.22 0.71 0.165 0.74 -0.31 0.04 0.83 0.60 -0.52

Period means and deltas from original control data

Area Standard Upper LOWer
Period N Mean Range Error 95% C.I. 95% C.I.

Op-I 20 0.09 0.S0 0.027 0.15 0.03
Op-2 7 0.30 1.00 0.135 0.63 -0.03



Benthic Transectsnce for S03 for 0599 - Scorpaenichthys marmoratus

Data transformed using log baselo(x - 1)

Results for Analysis of Variance

Source Source df Error df F-value

AREA 1 20.000 2.33
PERIOD 1 20ý000 2.85
AREA*PERIOD 1 20.000 0.39

Results for Power Analysis
Power at alpha - .1

Prob.

0.1426
0.1069
0.5389

Non- Adjusted non-
Centrality Centrality
Parameter Parameter Power

Power to
Adjusted Detect 50%
Power ChangeSource

AREA-PERIOD 0.39 0.0
PERIOD 2.85 1.5

Estimates for contrasts on combinations of

Source Difference Std. Err.

Period in NDC 0.0301 0.0401
Period in SDC 0.0655 0.0401

Least square means & confidence intervals

Source LS Mean Std. Err.

Period Op-1 0.070 0.0164
Period Op-

2  
0.022 0.0231

Op-1 DC -0.039 0.0231
Op-2 NDC 0.009 0.0327
Op-i SDC 0.100 0.0231
Op-2 SDC 0.035 0.0327

0 0.1613 . 0.
7 0.4950 0.3336 0.

interaction terms

T-value Prob.

0.752 .4609
1.636 .1175

from analysis of variance

T-value Prob. Upper 95%

4.27 .0004 0.0981
0.95 .3512 0.0620
1.70 .1037 0.0783
0.28 .7787 0.0657
4.34 .0003 0.1402
1.07 .2995 0.0912

.1471

.7931

Lower 95%

0.0417
-0.0178
-0.0005
-0.0471
0.0605

-0.0216

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value

Period 0.0478 0.0283 1.688

Paired comparisons of least square means for areas bk

Source Difference Std. Err. T-value

Area HOC 0.0301 0.0401 0.75
Area SDC 0.0655 0.0401 1.64

Area-period means and deltas from original data

Area Standard Upper
Area-Period N Mean Range Error 95% c.i.

HDC Op-l 8 0.47 0.91 0.093 0.69
NDC Op-2 4 0.18 0.25 0.052 0.34
SDC Op-1 8 0.27 0.50 0.058 0.40
SDC Op-2 4 0.11 0.29 0.064 0.32

Period means and deltas from original control data

Area Standard Upper
Period N Mean Range Error 95% C.I.

Op-i 20 0.66 1.50 0.092 0.88
Op-2 7 0.23 0.50 0.067 0.39

Prob. Upper 95%

.1069 0.0967

etween periods

Prob. Upper 95%

.4609 0.0992

.1175 0.1346

Lower 95%

-0.0010

Lower 95%

-0.0390
-0.0036

Lower
95% c.i.

0.25
0.02
0.13

-0.09

Lower
95% C.I.

0.46
0.06

Mean
Delta

0.15
0.03
0.35
0.09

Delta
Range

0.54
0.54
0.56
0.54

U per95, Cli.

0.31
0.41
0.54
0.45

Lower
95% C.I.

-0.02
-0.35
0.16

-0.26



Benthic Transectasce, for SFO for 0602 - Sebastes atrovirens

Data transformed using log baselO(x . .1)

Results for Analysis of Variance

Source Source df Error df F-value

AREA 1 20.000 3.17
PERIOD 1 20.000 7.77
AREA-PERIOD 1 20.000 0.08

Results for Power Analysis
Power at alpha = ,I

Prob.

0.0903
0.0113
0.7752

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%
Parameter Parameter Power Power ChangeSource

AREA-PERIOD 0.08
PERIOD 7.77

Estimates for contrasts on combinationi

Source Difference Std. Err.

Period in EDC 0.4011 0.1843
Period in SDC 0.3256 0.1843

Least square means & confidence intervi

Source LS Mean Std. Err.

Period Op-i 0.289 0.0752
Period Op-

2  
-0.074 0.1064

Op-i NDC 0.192 0.1064
Op-2 NDC -0.209 0.1505
Op-i SDC 0.387 0.1064
Op-2 SDC 0.061 0.1505

0.00 0.1133 . 0.1213
6.00 0.8525 0.7642 0.2728

of interaction terms

T-value Prob.

2.176 .0417
1.767 .0925

ils from analysis of variance

T-value Prob. Upper 95% Lc

3.85 .0010 0.4192
-0.69 .4955 0.1096
1.81 .0857 0.3758

-1.39 .1807 0.0508
3.63 .0017 0.5701
0.41 .6896 0.3205

Paired

Source

Period

Paired

Source

Area ND
Area St

Area-pe

Area-Pe

NDC Op
NDC op
SDC Op
SDC Op

Period

Period

Op-1
Op-2

comparisons of least square means between periods

Difference Std. Err. T-value Prob. U

0.3633 0.1303 2.788 .0113

comparisons of least square means for areas between per

Difference Std. Err. T-value Prob. 0

CC 0.4011 0.1843 2.18 .0417
DC 0.3256 0.1843 1.77 .0925

triod means and deltas from original data

Area Standard Upper Lower
eriod N Mean Range Error 95 c.i. 95% c.i.

-1 8 0.18 0.31 0.035 0.27 0.10
3-2 4 0.69 1.25 0.282 1.59 -0.21
3-1 8 0.12 0.SO 0.068 0.28 -0.04
3-2 4 0.26 0.38 0.079 0.51 0.01

means and deltas from original control data

Area Standard Upper Lower
N Mean Range Error 95% C.I. 95% C.I.

20 0.33 1.00 0.053 0.44 0.22
7 0.33 0.67 0.079 0.53 0.14

rpper 95%

0.5881

'iods

Ipper 95W

0.7189
0.6435

LC

Lo

De
RE

owet 95%

0.1597
-0.2574
0.0088

-0.4682
0.2031

-0.1985

ower 95%

0.1386

Ewer 95%

0.0832
0.0078

lta t
Lnge 95

3.35
.63

3.79
0.13

Mean
Delta

0.14
-0.38
0.20
0.05

Wper
5% ci.

0.23
0.71
0.41
0.15

Lower
95% C.I.

0.05
-1.46
-0.00
-0.05



Midwater Transectsce for SFO for 1314 - Sebastes atrovirens (yoy)

Data transformed using log baselo(x . .1)

Results for Analysis of Variance

Source Source df Error df F-value

AREA 1 20.000 0.18
PERIOD 1 20.000 5.78
AREA-PERIOD 1 20.000 0.02

Results for Power Analysis
Power at alpha - .1

Prob.

0.6775
0.0260
0.8826

Non- Adjusted non-
Centrality Centrality
Parameter Parameter Power

Power to
Adjusted Detect 50%
Power ChangeSource

AREA*PERIOD 0.02 0.00
PERIOD 5.78 4.20

Estimates for contrasts on combinations of

Source Difference Std. Err.

Period in NDC 0.5191 0.3257
Period in SDC 0.5880 0.3257

Least square means & confidence intervals f]

Source LS Mean Std. Err.

Period Op-1 -0.069 0.1330
Period Op-2 -0.623 0.1880
Op-1 NDC -0.038 0.1880
0p-2 HOC -0.557 0.2659
Op-l SDC -0.101 0.1880
Op-2 SDC -0.689 0.2659

Paired comparisons of least square means bel

Source Difference Std. Err. T-•

Period 0.5536 0.2303

Paired comparisons of least square means fo]

Source Difference Std. Err.

Area NDC 0.5191 0.3257
Area SDC 0.5880 0.3257

0.1035 0.
0.7506 0.6311 0.

interaction terms

T-value Prob.

1.594 .1266
1.805 .0861

rom analysis of variance

T-value Prob. Upper 95W

-0.52 .6076 0.1600
-3.31 .0035 -0.2986
-0.20 .8419 0.2863
-2.09 .0491 -0.0985
-0.54 .5981 0.2236
-2.59 .0175 -0.2301

tween periods

value Prob. Upper 95t

2.404 .0260 0.9507

r areas between periods

T-value Prob. Upper 951

1.59 .1266 1.0808
1.81 .0861 1.1497

1001
1342

Lower 95%

-0.2987
-0.9472
-0.3623
-1.0157
-0.4250
-1.1474

Lower 951

0.1564

Lower 95t

-0.0426
0.0263

Area-period means and deltas from original data

Area Standard Upper
Area-Period N Mean Range Error 95% c.i.

NDC Op-l 8 1.20 8.63 1.066 3.72
NDC Op-2 4 2.67 10.22 2.527 10.71
SDC Op-1 8 2.54 19.42 2.413 8.24
SDC Op-2 4 0.95 2.04 0.433 2.33

Period means and deltas from original control data

Area Standard Upper
Period N Mean Range Error 95t C.I.

Op-1 20 0.50 8.08 0.403 1.35
DP-2 7 0.10 0.50 0.071 0.27

Lower
95t c.i.

-1.32
-5.37
-3.17
-0.43

Lower
95% C.I.

-0.34
-0.08

Mean
Delta

-0.61
-2.59
-1.95
-0.86

Delta
Range

4.94
9.99

15.74
1.88

Upper
95% Cli.

0.77
5.28
2.60
0.38

Lower
95% C.I.

-1.99
-10.45

-6.49
-2.11



Benthic Transectsnce for SFO for 0600 - Sebastes chrysomelas/S. carnatus (juv.)

Data transformed using log baselO(x - 1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

AREA 1 20.000 0.03 0.8721
PERIOD 1 20.000 13.92 0.0013
AREA*PERIM 1 20.000 0.27 0.6100

Results for Power Analysis
Power at alpha . .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power . Change

AREA-PERIOD 0.27 0.00 0.1423 0.1000

PERIOD 13.92 11.52 0.9747 0.9486 0.3876

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC 0.7447 0.2479 3.004 .0070
Period in SDC 0.5630 0.2479 2.271 .0343

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.200 0.1012 1.97 .0624 0.3743 0.0252
Period Op-2 -0.454 0.1431 -3.17 .0048 -0.2072 -0.7009
Op-I NDC 0.231 0.1431 1.61 .1223 0.4777 -0.0159
Op-2 NDC -0.514 0.2024 -2.54 .0196 -0.1647 -0.8628
Op-l SDC 0.169 0.1431 1.18 .2525 0.4155 -0.0782
Op-2 SDC -0,394 0.2024 -1.95 .0655 -0.0453 -0.7434

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.6538 0.1753 3.730 .0013 0.9561 0.3515

Paired comparisons of least square means for areas between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Area N0C 0.7447 0.2479 3.00 .0070 1.1722 0.3171
Area SDC 0.5630 0.2479 2.27 .0343 0.9905 0.1355

Area-period means and deltas from original data

Area Standard Upper Lower Mean Delta Upper Lower
Area-Period N Mean Range Error 95W c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

NDC Op-i 8 0.72 3.24 0.379 1.62 -0.17 0.37 1.49 0.80 -0.05
NDC Op-2 4 11.96 30.53 7.165 34.76 -10.84 -5.77 15.70 4.73 -16.28
SDC Op-i 6 0.72 1.54 0.211 1.22 0.22 0.38 2.06 0.96 -0.21
SDC Op-2 4 10.50 27.S6 6.121 29.95 -8.98 -4.31 6.54 2.69 -11.32

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 1.04 3.17 0.272 1.61 0.47
Op-2 7 6.96 37.33 5.176 19.63 -5.70

C



Benthic Transectance for SFO for 0654 - Sebastes chrysomelas

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value

AREA 1 20.000 55.57
PERIOD 1 20.000 23.69
AREA-PERIOD 1 20.000 3.84

Results for Power Analysis
Power at alpha . a

Prob.

0.0000
0.0001
0.0643

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

ARRA'PERIOD 3.84 2.45 0.5976 0.4482 0.4929
PERIOD 23.69 20.32 0.9989 0.9966 0.6442

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC 1.6580 0.3435 4.827 .0001
Period in SDC 0.7066 0.3435 2,057 .0530

[east square means & confidence intervals from analysis of variance

Source LS Mean Std. Rrr. T-value prob. Upper 95% Lower 95%

Period Op-I 1.466 0.1402 10.45 .0000 1.7080 1.2243
Period Op-2 0.284 0.1983 1.43 .1678 0.6259 -0.0582
Op-i NDC 0.799 0.1983 4.03 .0007 1.1407 0.4566
Op-2 MDC -0.859 0.2005 -3.06 .0061 -0.3756 -1.3431
Op-1 SDC 2.134 0.1983 10.76 .0000 2.4757 1.7916
Op-2 SOC 1.427 0.2805 5.09 .0001 1.9108 0.9433

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 1.1823 0.2429 4.867 .0001 1.6012 0.7634

Paired comparisons of least square means for areas between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Area NDC 1.6580 0.3435 4.83 .0001 2.2504 1.065S
Area SDC 0.7066 0.3435 2.06 .0530 1.2991 0.1141

Area-period means and deltas from original data

Area Standard Upper Lower Mean Delta Upper Lower
Area-Period M Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 9S% C.I.

NDC Op-I 8 1.49 1.09 0.138 1.82 1.17 0.80 1.20 1.17 0.43
NDC Op-2 4 2.52 2.50 0.518 4.16 0.87 -0.86 1.21 0.04 -1.76
SDC Op-l - .8 0.16 0.29 0.039 0.25 0.07 2.13 1.88 2.67 1.60
SDC Op-2 4 0.23 0.29 0.065 0.44 0.02 1.43 1.33 2.38 0.47

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 954 C.I.

Op-1 20 2.33 3.33 0.187 2.72 1.94
Op-2 7 1.60 1.67 0.227 2.15 1.04



sEnthic Transectsnce for SFO for 1184 - Sebastes melanops (juv.)

Data transformed using log baselo(x - .1)

Results for Analysis of Variance

Source Source df Error df F-value

AREA 1 20.000 0.18
PERIOD 1 20.000 0.09
AREA-PERIOD 1 20.000 0.01

Results for Power Analysis
Power at alpha . .1

Prob.

0.6737
0.7729
0. 9391

Non- Adjusted non-
Centrality Centrality
Parameter Parameter

Power to
Adjusted Detect 50%

Power Power ChangeSource

AREA-PERIOD 0.01 0.00 0.PERIOD 0.09 0.00 0.

Estimates for contrasts on combinations of interact

source Difference Std. Err. T-value

Period in NDC 0.0369 0.2426 0.152
Period in SDC 0.0634 0.2426 0.261

Least square means & confidence intervals from anal

Source LS Mean Std. Err. T-value

Period Op-I 0.235 0.0990 2.38
Period Op-

2  
0.185 0.1401 1.32

OD-i NDC 0.192 0.1401 1.37
00-2 NDC 0.155 0.1981 0.78
Op-1I SDC 0.279 0.1401 1.99
00-2 SDC 0.215 0.1981 1.09

.1009
1135

ion terms

Prob.

0.1002
0.1312

Paired comparisons of least square means

Source Difference Std. Err.

Period 0.0502 0.1715

Paired comparisons of least square means

Source Difference Std. Err.

Area NDC 0.0369 0.2426
Area SDC 0.0634 0.2426

between pe

T-value

0.292

for areas

T-value

0.15
0.26

.8806

.7964

.ysis of variance

Prob. Upper 95%

8 .0277 0.4060
.2013 0.4266
.1857 0.4335
.4430 0.4967

I .0606 0.5201
9 .2905 0.5567

iriods

Prob. Upper 95%

.7729 0.3460

between periods

Prob. Upper 95%

.8806 0.4553

.7964 0.4818

Lower 95%

0.0644
-0.0565
-0.0496
-0.1866
0.0370

-0.1265

Lower 95V

-0.2457

Lower 95%

-0.3815
-0.3550

Delta Upper
Range 98 Cli.

2.80 0.95
0.41 0.43
2.83 1.29
0.54 0.57

Area-period means and deltas from original data

Area Standard Upper Lower
Area-Period N Mean Range Error 95% c.i. 951 c.i.

MC Op-I 8 0.44 2.79 0.346 1.26 -0.38
NSC Op-2 4 0.05 0.22 0.055 0.23 -0.12
SOC Op-I 8 0.23 1.75 0.217 0.75 -0.28
SDC Op-2 4 0.02 0.08 0.021 0.09 -0.05

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

oR-1 20 0.67 3.92 0.291 1.27 0.06
0D-2 7 0.20 1.17 0.163 0.60 -0.20

Mean
Delta

0.26
0.12
0.47
0.16

Lower
95% C.!.

-0.42
-0.19
-0.35
m0.26



Midwater Transectsce for SPO for 0597 - Sebastes mystinus

Data transformed using log baselo0x + .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

AREA 1 20.000 5.82 0.0256
PERIOD 1 20.000 3.83 0.0646
AREA-PERIOD 1 20.000 0.00 0.9463

Results for Power Analysis
Power. at alpha - .I

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

AREA-PERIOD 0.00 0.00 0.1007 0.1425

PERIOD 3.83 2.44 0.5968 0.4472 0.1425

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC 0.3517 0.2635 1.335 .1969
Period in SDC 0.3771 0.2635 1.431 .1677

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 9S% Lower 95%

Period Op-i 0.852 0.1076 7.93 .0000 1.0379 0.6669
Period Op-2 0.488 0.1521 3.21 .0044 0.7503 0.2256
Op-i NDC 0.621 0.1521 4.08 .0006 0.8837 0.3590
Op-2 NDC 0.270 0.2151 1.25 .2245 0.6407 -0.1014
Op-1 SDC 1.083 0.1521 7.12 .0000 1.3458 0.8211
Op-2 SDC 0.706 0.2151 3.28 .0037 1.0773 0.3353

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.3644 0.1863 1.956 .0646 0.6858 0.0431

Paired comparisons of least square means for areas between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Area NDC 0.3517 0.2635 1.33 .1969 0.8061 -0.1027
Area SOC 0.3771 0.2635 1.43 .1677 0.8316 -0.0773

Area-period means acd deltas from original data

Area Standard Upper Lower Mean Delta Upper Lower
Area-Period N Mean Range Error 95% c.i. 95% c~i. Delta Range 95% Cli. 95% C.I.

NOC Op-i 8 0.24 0.50 0.065 0.39 0.08 1.42 3.67 2.64 0.20
SOC Op-2 4 0.27 0.75 0.166 0.79 -0.26 0.19 0.67 0.74 -0.35
SOC Op-I 8 0.00 0.00 0.000 1.650 3.63 2.87 0.44
SOC Op-2 4 0.00 0.00 0.000 0.46 0.50 0.82 0.10

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 20 1.64 10.38 0.533 2.75 0.52
Op-2 7 0.44 1.08 0.150 0.81 0.07



Midwater Transectsce for SFO for 0598 - Sebastes mystinus (juv.)

Data transformed using log basel0(x . .1)

Satterthwaite's Adjustment for Degrees
of Freedom used in.Analysis of Variance.

Results for Analysis of Variance

Source Source df Error df P-value

AREA 1 20.000 0.99
PERIOD 1 20.000 5.35
AREA*PERIOD 1 20.000 0.99

Results for Power Analysis
Power at alpha - .1

Prob.

0.3320
0.0315
0.3320

Non- Adjusi
Centrality Centre

Source Parameter Parami

AREA-PERIOD 0.99 0.0

PERIOD 5.35 3.1

Estimates for contrasts on combinations o)

Source Difference Std. Err.

Period in NDC 0.3284 0.3520
Period in SDC 0.8233 0.3520

Least square means & confidence intervals

Source LS Mean Std. Err.

Period Op-i 0.614 0.1437
Period Op-

2  
0.038 0.2032

Op-1 NDC 0.366 0.2032
Op-2 NDC 0.039 0.2074
Op-i SOC 0.861 0.2032
Op-2 SDC 0.030 0.2074

ted non- Power to
ality Adjusted Detect 50%
eter Power Power Change

(0 0.2515 . 0.1183
82 0.7222 0.5959 0.1183

f interaction terms

T-value Prob.

0.933 .3620
2.339 .0298

from analysis of variance'

T-value Prob. Upper 95%

4.27 .0004 0.8615
0.19 .0543 0.3883
1.80 .0867 0.7167
0.13 .8966 0.5335
4.24 .0004 1.2110
0.13 .8966 0.5335

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period 0.5758 0.2489 2.314 .0315 1.0051

Paired comparisons of least square means for areas between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Area NDC 0.3284 0.3520 0.93 .3620 0.9354
Area SDC 0.6233 0.3520 2.34 .0298 1.4304

Lower 95%

0.3658
-0.3127
0.0157

-0.4579
0.5106

-0.4579

Lower 95%

0.1466

Lower 95%

-0.2787
0.2162

Area-period means and deltas from original data

Area Standard Upper Lower
Area-Period N Mean Range Error 95% c.i. 95% c.i.

NDC Op-i 8 0.58 3.29 0.396 1.52 -0.36
NDC Op-2 4 0.00 0.00 0.000
SDC Op-1 8 0.00 0.00 0.000
SDC Op-2 4 0.00 0.00 0.000

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-I 20 1.76 6.67 0.500 2.51 0.72
Op-2 7 0.01 0.09 0.012 0.04 -0.02

Mean
Delta

1.08
0.01
1.66
0.01

Delta
Range

3.90
0.04
4.14
0.04

Upper
95% CIi.

2.21
0.04
3.12
0.04

Lower
95% C.I.

-0.05
-0.02
0.20

-0.02

*1 -

V



Midwater TransectsCe for SFO for 0642 - Sebastes paucispinus (juv.)

Data transformed using log basel0ix . .1)

Results for Analysis of Variance

Source Sour

AREA
PERIOD
ARRA-PERIOD

Results for Power Analysis
Power at alpha a .1

ce df Error df F-value Prob.

1 20.000 1.52 0.2324
1 20.000 0.31 0.5859
1 20.000 3,07 0.0952

Non- Adjusted non-
Centrality Centrality Adjusted

Source Parameter Parameter Power Power

ARRA*PERIOD 3.07 1.76 0.5191 0.3600
PERIOD 0.31 0.00 0.1482

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in SOC -0.1677 0.1029 -1.630 .1188
Period in SDC 0.0872 0.1029 0.847 .4071

Least square means & confidence intervals from analysis of variance

Power to
Detect 50%
Change

0.15087
0.2320

Source LS Mean Std. Err. T-value Prob. Upper 95k Lower 95%

Period Op-1 -0.021
Period Op-2 0.019
Op-l NDC -0.130
Op-2 NDC 0.038
Op-1 SDC 0.087
Op-2 SDC 0.000

Paired comparisons of least

Source Difference

Period -0.0403

Paired .omparisons of least

Source Difference

Area NDC -0.1677
Area SDC 0.0872

Area-period means and deltas

0.0420
0.0594
0.0594
0.0840
0.0594
0.0840

square means

Std. Err.

0.0728

square means

Std. Err.

0.1029
0.1029

-0.51 .6163 0.0511
0.32 .7536 0.1214

-2.19 .0408 -0.0274
0.45 .6575 0.1827
1.47 .1580 0.1896
0.00 1.000 0.1449

between periods

T-value Prob. Upper 95%

-0.554 .5859 0.0852

for areas between periods

T-value Prob. Upper 951

-1.63 .1188 0.0098
0.85 .4071 0.2647

-0.0939
-0. 0836
-0.2324
-0.1071
-0.0153
-0.1449

Lower 95%

-0.1658

Lower 959

-0.3452
-0.0904

from original data

Area-Period

NDC Op-i
SOC Op-2
SDC Op-i
SDC Op-2

Period means

Period

Op-l
Op-2

Area Standard Upper
N Mean Range Error 95% c.i.

8 0.13 0.4C7 0.061 0.28
4 0.00 0.00 0.000

0.02 0.14 0.017 0.06
4 0.01 0.04 0.010 0.04

and deltas from original control data

Area Standard Upper
N Mean Range Error 95% C.!.

20 0.05 0.58 0.030 0.11
7 0.01 0.06 0.012 0.04

Lower
95% c.i.

-0.01

-0.02
-0.02

Lower
95% C.I.

-0.01
-0.02

Mean
Delta

-0.08
0.01
0.03
0.00

Delta
Range

0.44
0.04
0.08
0.08

Upper
951 CIi.

0.04
0.04
0.06
0.05

Lower
95% C.I.

-0.21
-0.02
0.00

-0.05



Midwater Transectsce for SP0 for 0593 - Sebastes serranoides

Data transformed using log baselOlx . 1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

AREA 1 20.000 5.55 0.0289
PERIOD 1 20.000 1.64 0.2151
AREA-PERIOD 1 20.000 1.35 0.2583

Results for Power Analysis
Power at alpha = .i

Von- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

AREA-PERIOD 1.35 0.22 0.3041 0.1344 0.1182

PERIOD 1.64 0.48 0.3436 0.1743 0.1249

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC 0.0748 0.0433 1.728 .0994
Period in SDC 0.0036 0.0433 0.083 .9350

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-l 0.018 0.0177 1.04 .3094 0.0489 -0.0120
Period Op-2 -0.021 0.0250 -0.83 .4160 0.0223 -0,0639
Op-1 NDC 0.000 0.0250 0.01 .9938 0.0433 -0.0429
Op-2 NDC -0.075 0.0353 -2.11 .0476 -0.0136 -0.1356
OP-1 SDC 0.037 0.0250 1.47 .1579 0.0798 -0.0064
Op-2 SDC 0.033 0.0353 0.94 .3603 0.0941 -0.0279

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0392 0.0306 1.280 .2152 0.0920 -0.0136

Paired comparisons of least square means for areas between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Area NDC 0.0748 0,0433 1.73 .0994 0.1495 0.0001
Area SDC 0.0036 0.0433 0.08 .9350 0.0782 -0.0711

Area-period means and deltas from original data

Area Standard Upper Lower Mean Delta Upper Lower
Area-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CII. 95% C.I.

NDC Op-i 8 0.10 0.50 0.058 0.24 -0.03 -0.00 0.81 0.19 -0.19
NDC Op-2 4 0.34 1.09 0.262 1.17 -0.49 -0.26 0.89 0.40 -0.92
SDC Op-1 8 0.01 0.06 0.007 0.02 -0.01 0.09 0.38 0.20 -0.01
SDC Op-2 4 0.00 0.00 0.000 0.08 0.25 0.26 -0.10

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 20 0.10 0.42 0.033 0.16 0.03
Op-2 7 0.06 0.25 0.035 0.15 -0.03



Midwater Transectsce for SFO for 0579 - Sebastes serranoides/S. flavidus (juv.)

Data transformed using log basel0(x + .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

AREA 1 20.000 2.21 0.1524
PERIOD 1 20.000 0.25 0.6195
AREA-PERIOD 1 20.000 0.00 0.9642

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non-
Centrality Centrality
Parameter Parameter

Power to
Adjusted Detect 50%

P-er Power ChangeSource

AREA-PERIOD 0.00 0.00 0.1003
PERIOD 0.25 0.00 0.1400

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NOC 0.1154 0.3555 0.325 .7489
Period in SDC 0.1382 0.3555 0.389 .7015

Least square means a confidence intervals from analysis of va:

Source LS Mean Std. Err. T-value Prob.

Period Op-l -0.095 0.1451 -0.66 .5194
Period Op-2 -0.222 0.2052 -1.08 .2924
Op-l NDC -0.288 0.2052 -1.40 .1761
Op-2 NDC -0.403 0.2902 -1.39 .1800
Op-i SDC 0,098 0.2052 0.48 .6398
Op-2 SDC -0.041 0.2902 -0.14 .8899

0.1074
0.2289

riance

Upper 95%

0.1551
0.1320
0.0661
0.0974
0.4515
0.4599

Paired comparisons of least square means

Source Difference Std. Err.

Period 0.1268 0.2513

Paired comparisons of least square means

Source Difference Std. Err.

Area NDC 0.1154 0.3555
Area SDC 0.1382 0.3555

between periods

T-value Prob. Upper 95%

0.504 .6195 0.5603

for areas between periods

T-value Prob. Upper 95%

0.32 .7489 0.7284
0.39 .7015 0.7513

Lower 95%

-0.345S5
-0.5759
-0.6418
-0.9038
-0.2564
-0.5412

Lower 95%

-0.3067

Lower 95%

-0.4977
-0.4749

Area-period means and deltas from original data

Area Standard Upper
Area-Period N Mean Range Error 95% c.i.

NSC Op-i 8 1.87 3.97 0.560 3.19
NDC Op-2 4 0.21 0.28 0.060 0.40
SDC Op-i 8 1.72 6.42 0.981 4.05
SDC Op-2 4 0.04 0.17 0.042 0.17

Period means and deltas from original control data

Area Standard Upper
Period N Mean Range Error 95% C.I.

Op-I 20 1.14 5.83- 0.428 2.03
Op-2 7 0.01 0.08 0.012 0.04

Lower
95% c.i.

0.54
0.02

-0.60
-0.09

Lower
95% C.I.

0.24
-0.02

Mean
Delta

-0.74
-0.19
-0.60
-0.02

Delta
Range

5.72
0.20
9.54
0.25

Upper
95% Cli.

0.77
-0.06
2.24
0.15

Lower
95% C.I.

-2.24
-0.33
-3.43
-0.19



Midwater Transectace for SFO for 1121 - Sebastes spp.

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

AREA 1 20.000 0.00 0.9906
PERIOD 1 20.000 3.32 0.0832
AREA.PERIOD 1 20,000 0.00 0.9906

Results for Power Analysis
Power at alpha = .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

AREA-PERIOD 0.00 0.00 0.1000 0.1000
PERIOD 3.32 1.99 0.5466 0.3906 0.1019

Estimates for contrasts on combinations of interaction termas

Source Difference Std. Err. T-value Prob.

Period in NDC 0.2005 0.1545 1.298 .2092
Period in SDC 0.1979 0.1545 1.261 .2149

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-l 0.199 0.0631 3.16 .0049 0.3080 0.0904
Period Op-2 0.000 0.0892 0.00 1.000 0.1539 -0.1539
Op-I NDC 0.201 0.0892 2.25 .0360 0.3544 0.0467
Op-2 HDC 0.000 0.1262 0.00 1.000 0.2176 -0.2176
Op-l SDC 0.198 0.0892 2.22 .0383 0.3518 0.0441
Op-2 SDC 0.000 0.1262 0.00 1.000 0.2176 -0.2176

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.1992 0.1093 1.823 .0832 0.3877 0.0108

Paired comparisons of least square means for areas between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Area NDC 0.2005 0.1545 1.30 .2092 0.4670 -0.0660
Area SDC 0.1979 0.1545 1.28 .2149 0.4644 -0.0686

Area-period means and deltas from original data

Area Standard Upper Lower Mean Delta Upper Lower
Area-Period N Mean' Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95t C.2.

NDC Op-i 8 0.02 0.08 0.011 0.04 -0.01 0.20 0.77 0.46 -0.06
HOC Op-2 4 0.00 0.00 0.000 - 0.00 0.00
SOC Op-1 a 0.02 0.17 0.021 0.07 -0.03 0.20 0.67 0.44 -0.05
SDC Op-2 4 0.00 0.00 0.000 0.00 0.o00

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 0.25 2.25 0.143 0.55 -0.05
Op-2 7 0.00 0.00 0.000



Benthic Transectance for SFO for 0589 - Sebastes rastrelliger

Data not transformed.

Results for Analysis of Variance

Source Source df Error df F-value

AREA 1 20.000 1.00
PERIOD 1 20.000 0.69
AREA*PERIOD 1 20.000 1.91

Results for Power Analysis
Power at alpha = .1

Prob.

0.3283
0.4152
0.1823

Non- Adjusted non-
Centrality Centrality
Parameter Parameter Power

Power to
Adjusted Detect 50%
Power ChangeSource

AREA*PERIOD 1.91 0.72 0.3797 0.2113 0.1831
PERIOD 0.69 0.00

Estimates for contrasts on combinations of

Source Difference Std. Err.

Period in NDC -0.0603 0.1553
Period in SDC 0.2431 0.1553

Least square means & confidence intervals fi

Source LS Mean Std. Err.

Period Op-l -0.002 0.0634
Period Op-2 -0.094 0.0896
Op-i NDC -0.133 0.0896
Op-2 NDC -0.073 0.1268
Op-l SDC 0.128 0.0896
Op-2 SDC -0.115 0.1268

0.2074 0.

nteraction terms

T-value Prob.

-0.389 .7017
1.565 .1332

tom analysis of variance

T-value Prob. Upper 95%

-0.04 .9703 0.1069
-1.05 .3081 0.0609
-1.49 .1528 0.0214
-0.58 .5716 0.1457
1.43 .1673 0.2831

-0.90 .3769 0.1041

.7879

Lower 95%

-0.1117
-0.2484
-0.2879
-0.2916
-0.0261
-0.3332

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period 0.0914 0.1098 0.832 .4152 0.2807

Paired comparisons of least square means for areas between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Area NDC -0.0603 0.1553 -0.39 .7017 0.2075
Area SDC 0.2431 0.1553 1.57 .1332 0.5109

Area-period means and deltas from original data

Area Standard Upper Lower Mean
Area-Period N Mean Range Error 95% c.i. 95% c.i. Delta

SDC Op-i 8 0.58 0.75 0.106 0.83 0.33 -0.13
NDC Op-2 4 0.22 0.41 0.095 0.52 -0.08 -0.07
SOC Op-1 8 0.32 0.35 0.043 0.42 0.22 0.13
SDC Op-2 4 0.26 0.33 0.080 0.52 0.00 -0.11

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95V C.I.

Op-l 20 0.80 2.13 0.118 0.74 0.25
Op-2 7 0.14 0.25 0.043 0.25 0.04

Lower 95%

-0.0980

Lower 9S%

-0.3281
-0.0247

Delta Upper
Range 95% Cli.

0.54 0.02
0.49 0.27
1.04 0.40
0.46 0.26

Lower
95% C.I.

-0.29
-0.42
-0.14
-0.49



Benthic Transectsnce for 5O 2or 0593 - Sebastes serranoides

Data transformed using log basel0(x . .1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

AREA 1 20.000 12.11 0.0024
PERIOD 1 20.000 2.73 0.1140
AREA'PERIOD 1 20.000 0.02 0.8760

Results for Power Analysis
Power at alpha - .1

Son- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

AREA-PERIOD 0.02 0.00 0.1040 0.1886
PERIOD 2.73 1.46 0.4814 0.3188 0.2247

Estimatee for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in PDC 0.1880 0.1779 1.097 .3031
Period in SDC 0.2278 0.1779 1.281 .2150

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 99%

Period Op-i 0.168 0.0726 2.32 .0311 0.2937 0.0432
Period Op-2 -0.039 0.1027 -0.38 .7046 0.1377 -0.2166
Op-I NDC -0.060 0.1027 -0.99 .5631 0.1167 -0.2375
Op-2 NDC -0.248 0.1453 -1.71 .1027 0.0021 -0.4989
Op-1 SDC 0.397 0.1027 3.87 .0010 0.5744 0.2201
Op-2 SDC 0.169 0.1453 1.17 .2571 0.4200 -0.0811

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.2079 0.1258 1.653 .1140 0.4249 -0.0090

Paired comparisons of least square means for areas between periods

Source Difference Std. Err. T-value Prob. Upper 951 Lower 95%

Area NDC 0.1880 0.1779 1.06 .3031 0.4949 -0.1188
Area SDC 0.2278 0.1779 1.28 .2150 0.5346 -0.0790

Area-period means and deltas from original data

Area Standard Upper Lower Mean Delta Upper Lower
Area-Period N Mean Range Error 95% c.i. 96% c.i. Delta Range 95% Cri. 95% C.I.

SOC Op-i a 0.26 0.75 0.092 0.45 0.06 -0.05 0.63 0.13 -0.23
SOC Op-2 4 0.21 0.50 0.118 0.59 -0.16 -0.16 0.58 0.27 -0.59
SDC Op-i 8 0.01 0.04 0.006 0.02 -0.01 0.20 0.46 0.32 0.07
SDC Op-2 4 0.00 0.00 0.000 0.05 0.08 0.12 -0.01

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-1 20 0.21 0.88 0.063 0.35 0.08
Op-2 7 0.06 0.17 0.030 0.13 -0.01



Benthic Transectsnce for SFO for 0579 - Sebastes serranoides/S. flavidus (juv.)

Data transformed using log baselOix . .2)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

AREA 1 20.000 3.70 0.0688
PERIOD 1 20.000 0.78 0.3886
ARKA-PERIOD 1 20.000 2.60 0.1224

Results for Power Analysis
Power at alpha = .a

Non-
Centrality

Source Parameter

AREA-PERIOD 2.60
PERIOD 0.78

Adjusted non-
Centrality
Parameter

2.34
0.00

Adjusted
Power Power

0.4661 0.3023
0.2201

Power to
Detect 50%
Change

0.1090
0.4681

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC -0.1213 0.2345 -0.517 .6106
Period in SIC 0.4136 0.2345 1.764 .0931

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95%

Period Op-I -0.14S 0.0957 -1.52 .1448 0.0198
Period Op-2 -0.291 0.1354 -2.1S .0437 -0.0S79
Op-i NDC -0.439 0.1354 -3.24 .0041 -0.2050
Op-2 NDC -0.317 0.1915 -1.66 .1132 0.0131
Op-i SDC 0.148 0.1354 1.09 .2876 0.3m15
Op-2 SDC -0.266 0.1915 -1.39 .1805 0.0646

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period 0.1462 0.1658 0.881 .3886 0.4322

Lower 95%

-0.3104
-0.5250
-0.6720
-0.6475
-0.0856
-0.5960

Lower 95%

-0,1399

Lower 95%

-0.5258
0.0091

Paired comparisons of least square means

Source Difference Std. Err.

Area NDC -0.1213 0.2345
Area SDC 0.4136 0.2345

for areas between periods

T-value Prob. Upper 95%

-0.52 .6106 0.2832
1.76 .0931 0.8181

Area-period means and deltas from original data

Area Standard Upper
Area-Period N Mean Range Error 95% c.i.

SDC Op-i 8 3.49 6.84 0.810 5.41
NDC 0p-2 4 0.35 0.78 0.177 0.92
SDC OP-1 8 1.01 2.53 0.376 1.90
SDC Op-2 4 0.51 1.29 0.315 1.51

Period means and deltas from original control data

Area Standard Upper
Period N Mean Range Error 95% C.I.

Op-1 20 2.12 16.17 0.873 3.95
Op-2 7 0.15 0.50 0.082 0.36

Lower
95% c.i.

1.55
-0.21
0.12

-0.49

Lower
95% C.I.

0.30
-0.05

Mean
Delca

-1.26
-0.22
1.22

-0.38

Delta
Range

12.48
0.32

10.29
0.83

Upper
95% Cii.

1.73
0.02
3.85
0.32

Lower
95% C.I.

-4.25
-0.46
-1.41
-1. 07



Benthic Transectsnce for SFO for 1267 - Semicossyphus pulcher

Data transformed using log basel0(x + .1)

Satterthwaite's Adjustment for Degrees
of Freedom used in Analysis of Variance.

Results for Analysis of Variance

Source Source df Error df F-value Prob.

AREA 1 20.000 38.06 0.0000
PERIOD 1 20.000 0.05 0.8212
AREA-PERIOD 1 20.000 1.97 0.1762

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50V

Source Parameter Parameter Power Power Change

AREA*PERIOD 1.97 0.77 0.3872 0.2190 0.2362
PERIOD 0.05 0.00 0.1083 0.3097

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC -0.1729 0.2084 -0.830 .4166
Period in SDC 0.2403 0.2084 1.153 .2623

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value" Prob. Upper 95% Lower 95%

Period Op-1 -0.421 0.0851 -4.95 .0001 -0.2744 -0.5678
Period Dp-2 -0.455 0.1203 -3.78 .0012 -0.2473 -0.6623
Op-l NDC -0.979 0.1203 -8.14 .0000 -0.7714 -1.1863
Dp-2 NDC -0.806 0.1701 -4.74 .0001 -0.5126 -1.0994
Op-l SDC 0,137 0.1203 1.14 .2692 0.3442 -0.0-708
Op-2 SDC -0.104 0.1701 -0.61 .5493 0.1898 -0.3970

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period 0.0337 0.1473 0.229 .8212 0.2878 -0.2204

Paired comparisons of least square means for areas between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Area N•C -0.1729 0.2084 -0.83 .4166 0.1865 -0.5322
Area SDC 0.2403 0.2084 1.15 .2623 0.5997 -0.1190

Area-period mean and deltas from original data

Area Standard Upper Lower Mean Delta Upper Lower
Area-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% CIi. 95% C.I.

HDC Op-i 8 2.18 4.08 0.587 3.57 0.79 -2.10 4.01 -0.74 -3.47
NDC Op-2 4 0.59 0.75 0.156 1.09 0.10 -0.59 0.75 -0.10 -1.09
SDC Op-i a 0.02 0.08 0.011 0.04 -0.01 0.06 0.25 0.13 -0.02
SDC Op-2 4 0.03 0.08 .0.020 0.09 -0.03 -0.03 0.08 0.03 -0.08

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 20 0.08 0.38 0.025 0.13 0.03
Op-2 7 0.00 0.00 0.000



Midwacer Transectsce for S70.for FSPP - Spp. Richness

Data transformed using log baselo(x + 1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

AREA 1 20.000 12.88 0.0018
PERIOD 1 20.000 14.86 0.0010
AREA-PERIOD 1 20.000 1.81 0.1939

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

AREA*PERIOD 1.81 0.63 0.3663 0.1974 0.1453
PERIOD 14.86 12.38 0.9810 0.9600 1.0000

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in )MC 0.1081 0.0609 1.775 .0910
Period in SDC 0.2239 0.0609 3.677 .0015

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 851 Lower 951

Period Op-i 0.019 0.0249 0.77 .4517 0.0620 -0.0238
Period Op-2 -0.147 0.0352 -4.18 .0009 -0.0863 -0.2075
Op-i HDC -0.087 0.0352 -2.48 .0223 -0.0265 -0.1477
Op-2 NDC -0.195 0.0497 -3.93 .0008 -0.1095 -0.2809
Op-i SDC 0.125 0.0352 3.56 .0019 0.1859 0.0646
Op-2 SDC -0.099 0.0497 -1.98 .0612 -0.0129 -0.1843

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 951 Lower 951

Period 0.1660 0.0431 3.855 .0010 0.2402 0.0917

Paired comparisons of least square means for areas between periods

Source Difference Std. Err. T-value Prob. Upper 981 Lower 95%

Area NDC 0.1081 0.0609 1.78 .0910 0.2131 0.0031
Area SDC 0.2239 0.0609 3.68 .0015 0.3289 0.1189

Area-period means and deltas from original data

Area Standard Upper Lower Mean Delta Upper Lower
Area-Period N Mean Range Error 99* c.i. 959 c.i. Delta Range 95% Cli. 95% C.I.

NDC Op-i 8 5.35 2.63 0.335 6.14 4.56 -1.13 2.58 -0.31 -1.96
NDC Op-2 4 5.91 3.00 0.656 7.99 3.82 -2.49 1.67 -1.32 -3.66
SDC Op-i 8 2.97 2.67 0.362 3.83 2.12 1.24 4.22 2.41 0.07
SDC Op-2 4 4.54 2.17 0.515 6.18 2.90 -1.12 1.50 0.18 -2.43

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95* C.I. 95% C.I.

Op-l 20 4.27 9.83 0.458 5.22 3.31
Op-2 7 3.24 3.33 0.502 4.47 2.01



Benthic Transectsnce for SPO for FSPP - Spp. Richness

Data transformed using log basel0(x + 1)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

AREA 1 20.000 16.82 0.0006
PERIOD 1 20.000 4.39 0.0490
AREA

t
PSRIOD 1 20.000 0.61 0.4832

Results for Power Analysis
Power at alpha - .1

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

AREA*PERIOD 0.51 0.00 0.1797 0.1050
PERIOD 4.39 2.95 0.6479 0.5066 1.0000

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC 0.0398 0.0407 0.977 .3403
Period in SDC 0.0809 0.0407 1.987 .0608

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i 0.053 0.0166 3.20 .0045 0.0818 0.0245
Period Op-2 -0,007 0.0235 -0.30 .7637 0.0334 -0.0477
op-1 NDC -0.016 0.0235 -0.69 .5000 0,0244 -0.0567
Op-2 NDC -0.056 0.0332 -1.68 .1081 0.0014 -0.1132
Op-1 SDC 0.122 0.0235 5.21 .0000 0.1630 0.0819
Op-2 SDC 0.042 0.0332 1.28 .2253 0.0989 -0.0187

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%. Lower 95%

Period 0.0603 0.0288 2.096 .0490 0.1099 0.0107

Paired comparisons of least square means for areas between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Area NDC 0.0398 0.0407 0.98 .3403 0.1099 -0.0304
Area SOC 0.0809 0.0407 1.99 .0608 0.1510 0.0107

Area-period means and deltas from original data

Area Standard Upper Lower Mean Delta Upper Lower
Area-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

NDC Op-l 8 17.54 5.33 0.679 19.15 15.94 -0.65 6.92 1.30 -2.59
NDC. Op-2 4 16.03 4.63 0.998 19.21 12.86 -1.99 3.50 0;56 -4.54
SWC Op-i 8 12.49 3.50 0.564 13.83 11.16 4.40 6.17 6.20 2.61
SDC Op-2 4 12.63 4.17 0.878 15.42 9.83 1.42 7.83 7.11 -4.28

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

Op-i 20 17.20 12.17 0.741 18.75 15.65
Op-2 7 14.24 7.33 1.018 16.73 11.75



Midwater Transectsce for SFO for PTOT - Tot. Count

Data transformed using log baselOax + .1)

Results for Analysis of Variance

Source Source df Error dif F-value

AREA
PERIOD
AREA-PERIOD

Results for Power Analysis
Power at alpha = .1

1 20.000 0.24
1 20.000 4.64
1 20.000 0.87

Prob.

0.6324
0.0437
0.3626

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

AREA-PERIOD 0.87 0.00 0.2337 . 0.1000
PERIOD 4.64 3.17 0.6683 0.5306 0.6190

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC 0.5616 0.2574 2.182 .0412
Period in SOC 0.2224 0.2574 0.864 .3979

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 951

Period Op-l -0.112 0.1051 -1.06 .3003 0.0695
Period Op-2 -0.504 0.1486 -3.39 .0029 -0.2474
Op-l NDC -0.071 0.1486 -0.48 .6373 0.1852
Op-2 NDC -0.633 0,2102 -3.01 .0069 -0.2702
Dp-l SDC -0.152 0.1486 -1,02 .3176 0.1040
Op-2 SDC -0.375 0.2102 -1.78 .0890 -0.0122

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period 0.3920 0.1820 2.153 .0437 0.7059

Paired comparisons of least square means for areas between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Area NDC 0.5616 0.2574 2.18 .0412 1.0056
Area SDC 0.2224 0.2574 0.86 .3979 0.6664

Area-period means and deltas from original data

Area Standard Upper Lower Mean
Area-Period N Mean Range Error 95% c.i. 95% c.i. Delta-

SOC Op-l 8 39.19 42.96 5.582 52.39 25.99 -6.10
NDC Op-2 4 83.47 87.25 19.173 144.49 22.45 -58.24
SDC OP-1 8 71.49 231.17 27.929 137.53 5.45 -38.40
SDC Op-2 4 43.08 32.13 6.589 64.04 22.13 -17.85

Period means and deltas from original control data

Area Standard Upper Lower
Period N Mean Range Error 95% C.I. 95% C.I.

op-1 20 31.20 68.58 4.389 40.38 22.01
op-

2
7 22.02 66.75 9.856 46.14 -2.09

Lower 95%

-0.2930
-0.7601
-0.3275
-0.9953
-0.4087
-0.7372

Lower 95%

0.0780

Lower 95%

0.1176
-0.2216

Delta Upper. Lower
Range 95% Cei. 95% C.I.

7056 12.58 -24.78
83.08 2.11 -118.59

245.75 27.62 -104.43
61.17 29.52 -65.23



Benthic Transectsnce for SFO for PTOT - Tot. Count

Data transformed using log baselI0(x + .1)

Results for Analysis of Variance

Source Source df Error df F-value

AREA
PERIOD
AREA-PERIOD

Results for Power Analysis
Power at alpha = .1

1 20.000 2.74
1 20.000 0.08
1 20.000 0.30

Prob.

0.1137
0.7842
0.5924

Non- Adjusted non- Power to
Centrality Centrality Adjusted Detect 50%

Source Parameter Parameter Power Power Change

AREA-PERIOD 0.30 0.00 0.1465 0.1000

PERIOD 0.08 0.00 0,1122 0.9977

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC -0.0651 0.1120 -0.581 .5677
Period in SDC 0.0211 0.1120 0.188 .8524

Least square means & confidence intervals.from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-i -0.190 0.0457 -4.15 .0005 -0.1109 -0.2686
Period Op-2 -0.168 0.0646 -2.60 .0173 -0.0563 -0.2792
Op-i NDC -0.277 0.0646 -4.28 .0004 -0.1653 -0.3882
Op-2 NDC -0.212 0.0914 -2.32 .0313 -0.0540 -0.3694
Op-i SDC -0.103 0.0646 -1.59 .1277 0.0088 -0.2142
Op-2 SDC -0.124 0.0914 -1.35 .1907 0.0338 -0.2815

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Period -0.0220 0.0792 -0.278 .7842 0.1146 -0.1585

Paired comparisons of least square means for areas between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Area NDC -0.0651 0.1120 -0.58 .5677 0.1280 -0.2581
Area SWC 0.0211 0.1120 0.19 .8524 0.2142 -0.1720

Area-period means and deltas from original data

Area Standard Upper Lower Mean Delta Upper Lower
Area-Period N Mean Range Error 95% c.i. 95% c.i. Delta Range 95% Cli. 95% C.I.

HOC Op-I 8 83.69 92.66 10.279 108.00 59.38 -39.28 78.71 -14.49 -64.06
HDC Op-2 4 51.32 56.78 13.225 93.41 9.23 -19.99 24.73 -2.34 -37.64
SOC Op-l 8 56.68 61.75 7.019 73.27 40.08 -12.27 74.29 8.04 -32.57
SOC Op-2 4 41.80 38.58 8.437 68.65 14.95 -10.47 30.46 16.26 -37.20

Period means and deltas from original control data

Area Standard Upper Lower
Period W Mean Range Error 95% C.I. 95% C.I.

Op-l 20 43.40 122.08 6.051 56.07 30.74
Op-2 7 33.17 56.33 7.179 50.73 15.60



Midwater Transectsce for SFO for TDIV - Tot. Diversity

Data not transformed.

Results for Analysis of Variance

Source Source df Error df

AREA 1 20.000
PERIOD 1 20.000
ARRA*PERIOD 1 20.000

Results for Power Analysis
Power at alpha . .I

F-value

2.83
10.01
2.60

Adjusted
Power

0.3020
0.8616

Prob.

0.1080
0.0049
0.1226

Power to
Detect 90%
Change

0.2558
0.6691

Non-
Centrality

Source Parameter

ARRA-PERIOD 2.60
PERIOD 10.01

Adjusted non-
Centrality
Parameter Power

1.34 0.4658
8.01 0.9207

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC 0.2817 0.2567 1.098 .2855
Period in SDC 0.8668 0.2567 3.377 .0030

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95%

Period Op-l 0.197 0.1048 1.88 .0753 0.3773
Period Op-2 -0.378 0.1482 -2.55 .0191 -0.1221
Op-i NDC -0.102 0.1482 -0.69 .4975 0.1532
Op-2 NDC -0.384 0.2096 -1.83 .0818 -0.0226
Op-i SDC 0.496 0.1482 3.34 .0032 0.7511
Op-2 SDC -0.371 0.2096 -1.77 .0927 -0.0098

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period 0.5742 0.1815 3.164 .0049 0.8873

Paired comparisons of least square means for areas between periods

Lower 95%

0.0159
-0.6332
-0.3580
-0.7455

0.2400
-0.7327

Lower 95%

0.2612

Lower 95%

-0.1610
0.4241

Source Difference

Area NDC 0.2817
Area SDC 0.8668

Std. Err.

0.2567
0.2567

T-value Prob. Upper 95%

1.10 .2855 0.7243
3.38 .0030 1.3095

Area-period means and deltas from original data

Area-Period

NDC Op-I
MK Op-2
SDC Op- I
SDC Op-2

N

8
4
8
4

Area Standard Upper Lower
Mean Range Error 95% c.i. 95% c.i.

1.15 1.07- 0.136 1.47 0.83
1.10 0.29 0.063 1.30 0.90
0.55 0.82 0.101 0.79 0:31
1.09 1.10 0.236 1.84 0.34

Mean
Delta

-0.10
-0.38
0.50

-0.37

Delta
Range

1.05
0.66
1.10
1.23

Upper Lower
95% Cli. 95% C.I.

0.24
0.08
0.86
0.43

-0.44
-0.84
0.13

-1.18

Period means and deltas from original control data

Period

OP-i
OP-2

Area
N Mean Range

20 1.06 2.09
7 0.73 1.14

Standard Upper Lower
Error 95% C.I. 95% C.I.

0.110 1.29 0.82
0.146 1.08 0.37



Benthic Tranaectsnce for SFO for TDIV - Tot. Diversity

Data transformed using log baselO0x - I1)

Results for Analysis of Variance

Source Source df Error df

AREA 1 20.000
PERIOD 1 20.000
AREA*PERI0D 1 20.000

Results for Power Analysis
Power at alpha = .1

F-value

13.20
6.30
0.10

Prob.

0.0017
0.0208
0.7562

Non-
Centrality

Source Parameter

AREA-PERIOD 0.10
PERIOD 6.30

Adjusted non-
Centrality
Parameter

0.00
4.67

Adjusted
Power Power

0.1154
0.7818 0.6707

Power to
Detect 50%
Change

0.1016
1.0000

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC 0.0738 0.0475 1.554 .1359
Period in SDC 0.0947 0.0475 1.995 .0598

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95&

Period Op-1 0.122 0.0194
Period Op-2 0.038 0.0274
Op-i NDC 0.056 0.0274
Op-2 NDC -0.018 0.0389
Op-1 SDC 0.188 0.0274
Op-2 SDC 0.093 0.0388

Paired comparisons of least .square means

Source Difference Std. Err.

Period 0.0842 0.0336

Paired comparisons of least square meanis

Source Difference Std. Err.

Area XDC' 0.0738 0.0475
Area SDC 0.0947 0.0475

Area-period means and deltas from origin

6.29 .0000 0.1553
1.37 .1850 0.0849
2.03 .0559 0.1029

-0.47 .6452 0.0487
6.86 .0000 0.2353
2.41 .0258 0.1602

between periods

T-value Prob. Upper 95%

2.509 .0208 0.1421

for areas between periods

T-value Prob. Upper 95%

1.55 .1359 0.1556
2.00 .0598 0.1766

al data

Lower 95%

0.0884
-0.0096
0.0084

-0.0850
0.1408
0.0265

Lower 95%

0.0263

Lower 95%

-0.0081
0.0128

Area-Period

NDC Op-1
NDC Op-2
SDC Op-I
SOC Op-2

Period means

Period

Op-1
Op-2

Area Standard Upper Lower
N Mean Range Error 95% c.i. 95% c.i.

8 2.60 1.21 0.173 3.00 2.19
4 2.74 0.42 0.096 3.04 2.43
8 1.87 0.89 0.089 2.08 1.66
4 2.11 0.70 0.160 2.62 1.60

and deltas from original control data

Area Standard Upper Lower
N Mean Range Error 95% C.I. 95% C.I.

20 3.00 2.20 0.133 3.28 2.73
7 2.59 0.94 0.132 2.91 2.27

Mean
Delta

0.34
-0.11
1.07
0.52

Delta
Range

1.80
0.75
1.13
1.12

Upper
95% Cli.

0.85
0.40
1.39
1.27

Lower
95% C.I.

-0.16
-0.61
0.74

-0.23

I.



Midwater Transectsce for SPO for 116S - Trachurus symmetricus

Data not transformed.

Results for Analysis of Variance

Source

AREA
PERIOD
AREA PERIOD

Results for Power Analysis
Power at alpha . .1

Source df Error df F-value Prob.

1 20.000 1.83 0.1912
1 20.000 2.61 0.1216
1 20.000 1.83 0.1912

Non- Adjusted non-
Centrality Centrality Adjusted

Source Parameter Parameter Power Power

AREA-PERIOD 1.83 0.65 0.3693 0.2006
PERIOD 2.61 1.35 0.4676 0.3040

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC 1.1719 0.5581 2.100 .0486
Period in SDC 0.1042 0.S581 0.187 .8538

Least square means & confidence intervals from analysis of variance

PC
DC
C)

Source LS Mean Std. Err.

Period Op-l 0.000 0.2278
Period Op-2 -0.638 0.3222
Op-i NDC 0.000 0.3222
Op-2 NDC -1.172 0.4557
Op-1 SDC 0.000 0.3222
Op-2 SDC -0.104 0.4557

Paired comparisons of least square means

Source Difference Std. Err.

Period 0.6380 0.3946

Paired comparisons of least square means

Source Difference Std. Err.

Area NDC 1.1719 0.5581
Area SDC 0.1042 0.5581

T-value Prob. Upper 95%

0.00 1.000 0.3929
-1.98 .0616 -0.0823

0.00 1.000 0.5557
-2.57 .0182 -0.3860

0.00 1.000 0.5557
-0.23 .8215 0.6817

between periods

T-value Prob. Upper 95%

1.617 .1216 1.3186

for areas between periods

T-value Prob. Upper 95%

2.10 .0486 2.1344
0.19 .8538 1.0667

Ywer to
etect 50%
hange

Lower 95%

-0.3929
-1.1937
-0.5557
-1. 9578
-0.5557
-0.8900

Lower 95%

-0.0426

Lower 95%

0.2094
-0.8583

Area-period means and deltas from original data

Area Standard Upper
Area-Period N Mean Range Error 95% c.i.

NDC Op-1 8 0.00 0.00 0.000
NDC Op-2 4 1.17 4.69 1.172 4.90
SDC Op-1 a 0.00 0.00 0.000
SDC Op-2 4 0.10 0.42 0.104 0.44

Period means and deltas from original control data

Area Standard Upper
Period N Mean Range Error 95% C.I.

Op-1 20 0.00 0.00 0.000
Op-2 7 0.00 0.00 0.000

Lower
95t c. i.

-2.56

-0.23

Lower
95% C.I.

Mean
Delta

0.00
-1.17
0.00

-0.10

Delta
Range

0.00
4.69
0.00
0.42

Upper Lower
95% Cli. 95% C.I.

2.56

0.23

-4.90

-0.44


