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Summary

Summary
Biological and physical characteristics of the Pacific Gas & Electric Company (PG&E) Diablo Canyon

Power Plant (DCPP) discharge receiving waters were monitored from July 1995 through December 1997

under Monitoring and Reporting Program 90-09 modified by the Central Coast Regional Water Quality

Control Board (Regional Board) in February 1995. A previous report, "DCPP Thermal Effects

Monitoring Program Analysis Report, Chapter 1 —Changes in the Marine Environment ResullingPom

the Diablo Canyon Power Plant Discharge" (TEMP Analysis Report), analyzed biological and

temperature data collected from June 1976 through June 1995. Three semi-annual reports (PG&E, 1996a,

1996b, 1997), previously submitted to the RWQCB, presented Receiving Water Monitoring Program

(RWMP) data collected from July 1995 through December 1997.

The purpose of this report is to present the RWMP data collected from July 1995 through December

1997 and, based on this data, describe any new or continuing effects of the DCPP discharge on nearshore

marine communities. Any new or continuing effects of the discharge are identified in this report by

comparing changes detected in the operation period from 1987 through June 1995 that were presented in

the TEMP Analysis Report to changes detected during the recent operation period from July 1995

through 1997. Biological data from the intertidal horizontal band transect, subtidal benthic and subtidal

fish studies were statistically analyzed using an analysis of variance (ANOVA) model similar to the

analysis used in the TEMP Analysis Report. Multivariate analyses were used to describe and contrast

community changes among study areas. The results from the intertidal vertical band transects, black and

red abalone studies, kelp studies and physical monitoring for temperature and dissolved oxygen were

analyzed graphically. The following sections highlight the principal findings from the 1995-1997

biological and physical monitoring.

Biological Studies

'd I

Effects from the discharge on intertidal algal communities in Diablo Cove reported in the TEMP
f

Analysis Report continued to occur during the 1995-1997 period. Continued, new or increasing effects

were detected in a majority of the algae analyzed. Several of the taxa that increased in abundance during

1995-1997 in Diablo Cove were ephemeral forms that rapidly colonize open substrate. Ephemeral algae

typically fluctuate greatly in abundance. The increases in ephemeral algae and other new effects

contributed to high interannual variation observed in the Diablo Cove algal assemblage compared to

TENERA E8-001.4 S-l RiVMP /995-97 Progress Report



Summary

control areas. While these taxa contributed to an increase in total algal cover during 1995-1997, algal

cover in Diablo Cove remained reduced from pre-operation levels. The changes in Diablo Cove

continued to form a distinct algal assemblage different in composition and abundance from other areas.

In contrast to Diablo Cove, the algal assemblage in Field's Cove was less variable due to its greater

distance from the discharge and similarity with control area algal assemblages. The number and

magnitude of effects detected in Field's Cove were reduced compared to Diablo Cove. Increases in total

algal cover were detected in Field's Cove during 1995-1997 as a result of increases in perennial foliose

algae were more characteristic of control areas. Increases in the abundance of temperature sensitive

species like Mazzaella flaccida and Egregia menziesii provided additional evidence that discharge effects

in Field's Cove were reduced compared to Diablo Cove.

Intertidal Invertebrates

~

'ntertidal invertebrates in both Diablo and Field's coves continued to be affected by the discharge during

the 1995-1997 study period. Diablo Cove had a greater number of new and increasing effects when

compared to Field's Cove. Several species of limpets that increased in Diablo and Field's coves

following plant start-up continued to fluctuate in abundance in Diablo Cove, but not in Field's Cove.

There was also a greater number of taxa that reversed previous trends associated with discharge effects.

For example, acorn barnacles increased rapidly at upper sampling elevations following power plant start-

up and have remained abundant in Diablo Cove. However their abundance has decreased over time in

Field's Cove. Taxa that showed similar patterns of change in both Diablo and Field's coves provided

evidence of continued discharge effects in Field's Cove. These included increases in abundances of

purple sea urchins, and continued low abundances of six-armed sea stars and brown turban snails relative

to control stations. The continuing changes at both Diablo and Field's cove stations were reflected in

higher interannual variation in those invertebrate assemblages compared to control stations.

Black abalone continued to decrease in abundance in Diablo Cove and control areas during 1996 and

1997. The continued low abundances resulted from reductions in the remaining population and the

almost complete absence ofrecruitment. Abalone with withering syndrome (WS) were still present in the

Diablo Canyon study. This disease continued to be a factor in coastwide declines in abalone populations.

TENERA E8-001.4 S-2 RlVMP 1995-97 Progress Report
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Intertidal Fishes

Results from the 1995-1997 period were'generally similar to previous years of operation although no

s)atistical comparisons were done due to the absence ofany adequate control station data. Abundances of
several intertidal fish taxa declined at Diablo Cove stations after power plant start-up. Fewer fishes and

fewer taxa were found at the north Diablo Cove station than at either south Diablo Cove or Field's Cove

stations during 1995-1997. Rock prickleback w'as the most abundant fish species in Field's Cove. This

species declined in Diablo Cove during plant operation and abundances were still low from 1995-1997.

Juvenile Stichaeidae/Pholididae recruited at both south and north Diablo Cove stations during the 1995-

1997 period. Recruitment also occurred in previous years in Diablo and Field's coves.

Subtidal Al ae

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

continued through the 1995-1997 period. Losses of overstory canopy kelp species resulted in increased

abundances of understory taxa prior to 1995. In contrast to these results, changes during 1995-1997 were

characterized by equal numbers of taxa that increased and decreased. These and other changes resulted in

an overall decline in understory cover during 1995-1997. The decline in understory cover may have been

a response to shading effects from increased densities of giant kelp. The resulting algal assemblage in

Diablo Cove was different in composition and abundance from the assemblages of understory algae and

overstory kelps at Field's Cove and South Control stations.

In contrast to .the continued changes in Diablo Cove, the composition of the Field's Cove algal

assemblage remained similar to the control station during 1995-1997. However, there were abundance

differences between Field's Cove and South Control stations in kelp and understory taxa. Decreases

between the 19S7-1992 and 1992-1997 periods were detected in only a few understory taxa in Field's

Cove. The statistical results for the majority of the taxa were inconclusive. The large number of
inconclusive results was partially due to the small sample sizes in 1995-1997 and increased variation for

the abundance estimates from the single Field's Cove station. When sample sizes are small and variation

is large for a taxa it is very difficultto detect small effects, ifthey exist.

Subtidal Invertebrates

Invertebrate assemblages and individual taxa at subtidal stations in Diablo Cove showed continued

changes due to the discharge between the 1987-1992 and 1992-1997 periods. The resulting invertebrate

TENERA E8-001.4 S-3 RlYh/P J995-97 Progress Report
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assemblage is different from stations at South Control and Field's Cove stations. The changes were

characterized by continued declines in shelled gastropods and previously undetected decreases in sea

stars. Some of the decreases in sea star abundance were attributed to an echinoderm wasting disease that

was observed in the shallow, warm areas of Diablo Cove in summer 1997. The large interannual

variation for stations in Diablo Cove over the period of 1992-1997 was another indicator of continuing

discharge.

Most taxa remained unchanged between periods at the Field's Cove station. Many of the discharge

effects in Diablo Cove were not observed in Field's Cove. Although there were no new effects observed

in Field's Cove, continued changes in some taxa indicated that effects of the discharge did occur. These

effects were reduced in magnitude compared to Diablo Cove. Similar to the subtidal algae, statistical

results for the majority of the taxa were inconclusive.

Red abalone continued to be low in abundance in Diablo Cove. In 1995-1997, red abalone abundance

outside Diablo Cove remained several times higher than abundances inside the cove. The continued low

abundance of red abalone in Diablo Cove was most likely the result of WS and low recruitment.

Predation by sea otters, humans, and invertebrates may also have contributed to the reduced abundances,

but these factors would also be expected to occur in control areas.

Subtidal Fishes

The assemblage of fishes that characterized north and south Diablo Cove aAer power plant start-up was

still present in the 1995-1997 period. No monitoring of subtidal fishes was done in Field's Cove.

Variation in benthic fishes among years at north and south Diablo Cove transects was much greater than

variation at South Control transects. This was largely due to taxa that increased in abundance in Diablo

Cove following power plant start-up an'd to taxa associated with the sand habitats in south Diablo Cove.

Some of differences among areas were also caused by warm-temperate species, such as opaleye and

sheephead that were more common in north Diablo Cove.

Results from the analyses of changes in abundance of individual taxa between the 1987-1994 and 1995-

1997 periods were inconclusive for most fishes tested. The large number of inconclusive results was

attributable to the low power of the tests caused by highly variable data, fewer surveys in the second

period, or a combination of these factors. Results were inconclusive for many of the, but it was evident

that discharge effects continued in Diablo Cove during 1995-1997. Statistically significant increases
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were detected in several taxa that tended to be associated with kelp canopy habitat that also increased in

Diablo Cove from 1995-1997. Results also showed increases in three benthic taxa in Diablo Cove,

relative to the control area, reversing significant declines observed during the first period.

8'ater Temperatures and Dissolved Oxygen

Ambient temperature patterns in 1995 and 1996 were relatively normal, with cool upwelling periods in

spring and summer followed by warming in fall and cooling in winter. Ambient ocean temperatures

during 1997 were warmer than normal, due, to northward flowing currents associated with a major El

¹o. Ambient temperatures along the coast were periodically 3'C (=6'F) warmer than normal during

the summer months and 4'C (=8'F) warmer than normal during the fall months. Upwelling conditions

that normally result in cool, nutrient-rich waters in nearshore areas were infrequent during 1997 except

for brief periods in early March and May.

Temperature increases (delta T') from 1995-1997 of approximately 11'C (=20'F) at the point of
discharge under normal two-unit operation were the same as previously described in the TEMP Analysis

Report. During the 1995-1997 period, water temperatures at north Diablo Cove intertidal and subtidal

stations were increased 3-5'C (=6-9'F) above ambient as a result of the plume and were usually warmer

than temperatures in south Diablo Cove. The thermal plume reached depths of at least 4 m (=15 ft) in

Diablo Cove. Water temperatures at Field's Cove stations were increased above ambient by

approximately 1'C (=2'F). While temperature increases in all three areas were similar to those reported

in the TEMP Analysis Report, absolute temperatures measured at intertidal and subtidal sampling

stations in Diablo Cove were higher in 1997 due to warmer ambient temperatures.

No temperature increases were measured at control sites to the north and south of Diablo Cove. Both

power plant units were operational during most of the 1995-1997 period except for three refueling

outages which lasted 30-40 days each. Temperatures in Diablo Cove were cooler during the outages due

to reduced discharge volumes.

Discharge delta T values had shown an increasing trend that began aAer power plant start-up in 1989.

This trend was described in the TEMP Analysis Report. The upward trend was largely due to increases in

rejected waste heat caused by feedwater nozzle fouling that was eliminated in 1994. Discharge delta
T'aluesdid not continue to increase from 1995-1997.

TENERA E8-001.4 S-5 RlVhfP l995-97 Progress Report
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Dissolved oxygen was sampled quarterly from 1995-1997 except during the third quarter of 1997 when

samples were not collected due to scheduling problems. Dissolved oxygen concentrations were lower in

Diablo Cove than control areas.

TENERA E8-001.4 S-6 RUMP 1995-97 Progress Report



1.0 Introduction

1.0 Introduction
This report presents data collected from the Diablo Canyon Power Plant (DCPP) Receiving Water

Monitoring Program (RWMP) during July 1995 through December 1997 as required by NPDES Permit

Order No. 90-09 issued in February 1995. In July 1995, the RWMP was implemented in accordance with

a revised monitoring, and reporting program ordered by the Central Coast Regional Water Quality

Control Board (RWQCB). Three semi-annual reports (PG&E, 1996a, 1996b, 1997) presented data

collected in the RWMP from July 1995 through December 1996. Results of previous monitoring from

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

Report (Tenera, Inc., 1997). The report contained comprehensive analyses and descriptions of changes in

the receiving water community resulting from the DCPP discharge.

1.1 Purpose

The purpose of this report is to present the RWMP data collected from July 1995 through December

1997 and, based on this data, describe any new or continuing effects of the DCPP discharge on nearshore

marine communities. Any new or continuing effects of the discharge are identified in this report by

comparing changes detected in the operation period from 1987 through June 1995 that were presented in

the TEMP Analysis Report to changes detected during the recent operation period from 'July 1995

through 1997. Although the power plant operated continually from 1985 through 1997 two time periods

were defined for the purpose of analysis. This separation was based on the completion of the TEMP

studies and beginning of the RWMP studies. The terminology used in this report for the two operation

periods is 'OpPeriod-1'January 1987 through June 1995 ) and 'OpPeriod-2'July 1995 through

December 1997).

1.2 Study Design and Analysis

Table 1-1 shows the study components of the RWMP, sampling frequency, and types of data collected.

The study area extends from Point Buchon to Point San Luis (Figure l-l). 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.'The temperatures and abundances of
f

organisms at the control area stations ('ontrol stations') provided baseline information on natural

TENERA E8-001.4 R JVhfP 1995-97 Progress Report



Tab]e 1-1. Tasks, stations and frequency ofsurveys for the DCPP Receiving Water Monitoring Program, ]995-1997 (OpPeriod-2).

Task and Sampling Frequency Stations Typical Sampling Periods

JFMAMJJASOND
Intertidal IIorizontal Band Transects (algae, invertebrates, substrate)

Tsvlcc pef year NC-I, NDC-2, NDC-3, SDC-I, SDC-3, SC-I
Four times per year FC-I, FC-2, FC-3

Intertidal Vertical Band Transects (algae, invert«brates, fishes, substrate)
Once per year NDC I-V,SDC 2-V
Four times per year FC I-V

Intertidal Black Abalone Census (abalone, substrate)
Once per year (random quadrats along transects)
Once per year (2x I0 m transect)
Periodic qualitative observations

10 - 100 m transects

10-2x10 m transects

various areas (ivtriousdates depending on concttrrent sampling)

Subtidal Benthic Stations (algae, invertebrates, substrate)
Twice per year NDC3-3m, NDC4 Im, NDC6-3m, SDC2-3m, SDC3 Am I, SC I -3m
Four times per year FC 1-3m, FC2-9m

Subtidal Fish Assessment (fishes)
Twice per year NDC FO-I,2,3,4;SDC FO-1,2,3; SC F0-1,2,3

Subtidal Red Abalone Census (abalone, macroinveitebratcS)
Twice pcr year 20 sta. (Diablo Cove) + 10 sta. (Field's Cove and South Control combined)

Ilabltat-Forming Kelp Survey (bull kelp, giant kelp)
Once per year Diablo Cove

Physical Oceanographic hionltorlng
Intertidal Temperatures (3 times hourly)
Intertidal Tcmpcratures (3 times hourly)
Subtidal Temperatures (3 times hourly)

Subtidal Tcmperaturcs (3 times hourly)
Dissolved Oxygen (four surveys per year)

Primary stations: [+0.75 m] NC-I, NC-2, NDC-2, NDC-3, SDC-I, SDC-3, SC-I
Supplemental stations: 13 in Field's Cove
Primary stations: [-3 m] NC I, FC I, NDC3, NDC6, SDC I, SC I;

[4 m] NDC4, SDC4
Supplemental stations: NDC 5 -gm, SDC 5 -10m, IC I -10m

[-3m]NCI,FCI,NDC3,NDC6,SDC I,SC I;
[4 m] NDC4, SDC4

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

cj
ci
C
O
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1.0 Introduction

changes. These were compared with changes at stations contacted by the discharge plume ('discharge

stations') to determine ifthe changes exceeded natural variation and were effects of the discharge.
a

~Back round

The results of modified Before-AAer/Control-Impact (BACI) (Stewart-Oaten et al., 1986) analyses were

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

discharge (Tenera, Inc., 1997). The BACI analyses used paired, concurrent sampling of discharge and

control stations to statistically compare the mean differences in abundance ('eltas') between the stations

before and after power plant start-up. The paired sampling events were used as replicate measures of the

difference between discharge and control stations.

The BACI analysis required that data conform to a set of assumptions common to statistical tests based

on the analysis ofvariance. The data also had to conform to the specific assumptions of the BACI model.

The BACI assumption of data additivity required that abundance differences between discharge and

control stations were constant during the pre-operation period. The differences were not expected to be

constant following plant start-up because abundances may have increased or decreased at discharge

stations. Since the purpose of the monitoring was to detect any new or continuing effects of the

discharge, the data in this report could not be analyzed using a BACI analysis.

D

The data in this report were analyzed using an analysis ofvariance (ANOVA)model similar to the BACI

design used in the TEMP Analysis Report to test for new or continuing effects of the discharge. Data

from OpPeriod-I 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 ifstatistically significant changes occurred. Significant effects included changes previously

undetected, or existing effects ofthe discharge that either increased or decreased in magnitude.

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 x; - x (the mean abundance for the control stations (r; ) minus the mean abundance for a

discharge group station (x ) for each survey i). This convention was used instead of the formula (x - x; )

(Stewart-Oaten et al., 1986) so that the sign (positive or negative) of the delta reflected the direction of
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1.0 Introduction

change relative to the control. The deltas were also plotted to provide a measure of the absolute

magnitude ofchange between periods.

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

data, cover estimates for substrates, mean species richness (total number of taxa) and mean species

diversity (Shannon-Weiner H'). Mean species richness (¹ spp/area') and diversity values calculated for
I

each station from each survey were analyzed instead of totals to account for differences in sample sizes

between the two periods analyzed. Analyses were done to identify 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 variable among stations.

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 deltas computed for

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

means of the transects located within the areas ofnorth and south Diablo Cove. The stations statistically

analyzed for each sampling method are shown in the following table.

Sampling Method Control Stations Discharge Stations

Intertidal Horizontal Band Transects NC- I, SC-I
(algae, invertebrates)

FC-I, FC-2, FC-3, NDC-2, NDC-3, SDC-I,
SDC-3

Subtidal Benthic Studies SC-I FC-I, NDC-2, NDC-3, NDC-6, SDC-2,
(algae, invertebrates) SDC-3

Subtidal Fish Studies SC FO-I, -2, and -3 North Diablo Cove: NDC FO-I, -2, and -3
- South Diablo Cove: SDC FO-I, -2, and -3

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. The seasons were longer for the subtidal studies because those

surveys were scheduled over a longer time period to account for weather and sea conditions that may

have precluded sampling. The subtidal fish data were not analyzed by season because after June 1995

sampling occurred only during summer months. 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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Definitions of OpPeriod-1 and OpPeriod-2 also varied by method to account for differences in the

scheduling of the intertidal and subtidal studies, and the longer sampling seasons required for the

subtidal monitoring tasks. The two periods for the intertidal HBT data were defined as:

~ January 1, 1987 through June 30, 1995; and

~ July 1, 1995 through December 31, 1997.

The two periods analyzed for the subtidal benthic and fish studies were defined as:

January 1, 1987 through April30, 1995; and

~ June 1, 1995 through December 31, 1997.

The small sample sizes for OpPeriod-2 increased the likelihood that the estimates were affected by

sample bias and that the variances among groups were not equal. While the assumption of equal

variances was tested before analyzing the data, additional years of data will provide greater assurance

that estimates are unbiased.

Anal sis Assum tions

Data analyzed using a BACI or other ANOVAmodel 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 ofvariances 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), I/(x), or l(x) for counts, and additionally arcsine (x) for percentage cover. The transformations of

count data required that a constant be added to account for observations with values ofzero. The value of

the constant used can potentially bias 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 type of 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
r

groups, Satterthwaite's adjusted degrees of freedom were used in the SAS Proc Mixed procedure (Littell

et al., 1996).
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1.0 Introduction

Anal sis ofVariance Model

The following three-way ANOVAmodel was used to test the hypothesis that discharge group stations

were unaffected by the power plant discharge:

Xg =tt+S + Tj+Pi+STy+SP + TP> +STP> 8

where X»0 = the delta'value for a survey at a station St during season T> within operation period P;, u =

the mean difference across all stations, seasons and periods; St = the effect of the ith Station; T>
= the

effect of the jth Season; Pt, = the effect of the kth period; ST» = the effect of the Station x Season

interaction, SP;, = the effect of the Station x Period interaction; TP» = the effect of the Period x Season

interaction, and STPt>t, = the effect of the Station x Season x Period interaction. 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.

H othesis Testin

Alltests from the analyses used a probability level of90% to determine significance. A level of90% 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 (Winer et al., 1991). This lower probability level

slightly increased the likelihood of finding significant changes where none may have occurred (Type I

error). In ecological impact analysis it is important to balance Type I error against the potentially more

serious error of not recognizing a significant change when one has occurred (Type II error) (Mapstone,

1995). The power ofa test is a measure of the probability of correctly concluding that a change occurred

(Winer et al., 1991). In these analyses, power was calculated as the ability of the test to detect a

theoretical 50% change between periods (Schroeter et al., 1993). The estimation of power based on a

50% change provided an indication ofwhether non-significant results correctly indicated little change in

the data, or merely reflected low detection power.

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. Ifa significant (prob. < 0.10) two- or three-way interaction

that included the factor of Period was detected in the analysis of a data set, the results of the individual

station-period or season-period combinations were used to examine for discharge effects. In cases where

significant interactions were detected, the results of paired comparisons between periods for stations or

seasons were examined. Ifthe results showed that a significant difference between periods was caused by
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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 ifthe paired comparisons showed that the interaction was

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

differences between 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 effect of Period were

significant (prob. ( 0.10), the main factor was used to test for effects between periods.

The analysis used contrasts to test the effect of Period separately for Diablo Cove and Field's Cove

stations, or for north and south Diablo Cove areas for the subtidal fish studies. The contrasts tested the

hypothesis that there was no significant difference in mean deltas between OpPeriod-1 and OpPeriod-2.

Statistically significant differences between 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 statistically significant increase

relative to control abundances could be detected 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.

ualitative Com arison with Previous Results

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

from the TEMP Analysis Report (Tenera, Inc., 1997). A direct statistical comparison between the two

results was not made because the methods of analysis for all studies, and the stations analyzed, were

different for all studies with the exception of subtidal fish. The comparisons between OpPeriod-1 and

OpPeriod-2 responses formed the basis for categorizing the effects of the DCPP discharge on a taxon

into three general responses.

1) Continued dischar e effects - taxa identified with statistically significant effects in the TEMP
Analysis Report were further categorized into the following four groups based on the results of
the statistical analyses in this report:

~ taxa with no effects detected between the two periods were categorized as having continued
effects with no change in magnitude;
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~ taxa with increased differences between the two periods were categorized as having effects
with an increasing magnitude, and;

~ taxa with decreased differences between the two periods were categorized as'having effects
with reversed trends.

2) New dischar e effects - taxa with no significant effects reported in the TEMP Analysis Report,
but with significant differences between operation periods in this report.

3) No dischar e effects - taxa with no detectable effects in either report.

Taxa with inconclusive results in this report were not compared to results from the TEMP Analysis

Report. Taxa with potentially anomalous results were classified using the changes in their absolute

abundances between periods. In most cases these taxa were classified as having continued effects

because differences between periods were detected as a result of changes at control stations and

continued low abundances at discharge stations.

Multivariate Anal ses

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 (Agard et al., 1993; Ardisson et al., 1990;

Gray et al., 1990; Olsgard and Gray, 1995). Although typically used to examine gradients and spatial

variation among locations, multivariate methods have been used to examine temporal gradients of
change (Swaine and Greig-Smith, 1980).

Correspondence analysis (CA) is a multivariate method that is an extension of direct gradient analysis

where taxa abundances are examined in relation to an environmental gradient (Digby and Kempton,

1987; ter Braak, 1987). There are two major strengths of using CA over other multivariate methods: I)
CA does not require that data are multivariate normal, an assumption of many other multivariate

methods that is rarely met when analyzing ecological data (Gauch, 1982); and 2) CA is a "double

ordination" method where taxa abundances across sampling units (called taxa scores) and sampling unit

abundances across taxa (station or survey scores) are averaged iteratively until an optimal multi-

dimensional solution is achieved that provides the best correspondence between the two sets of scores

(Greenacre, 1984). Thus, taxa scores provide a relative measure of changes in taxa abundances across

sampling units, while station scores simultaneously provide a relative measure of corresponding

sampling unit change across taxa.

I
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The results of CA can be affected by the occurrence of rare taxa within a sample. An analysis was done

for each study to eliminate rare taxa that might affect the analyses. The taxa that comprised the majority

(95% or 99%) of the total abundance and that occurred in a majority (80% or 90%) of 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 the analysis uses both count and

coverage data, or when there are large counts for some taxa. Annual means for the period of 1992

through 1997 were computed and analyzed using CA to derive annual survey and taxa scores. Only these

six years were analyzed to eliminate variation due to the initial effects of the discharge. Data from the

years following power plant start-up would be expected to account for the majority of the variation,

obscuring potential differences among discharge and control areas during the 1995-1997 period. CA

annual survey and taxa scores were plotted to examine contrasting patterns of temporal variation among

discharge and control stations.

S ecies Identifications and Codin

The results oAen refer to 'ta'xon'ather than 'species'. 'Taxon's 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 data were grouped for analysis ifthey were closely related

and difficultto distinguish, or ifthey formed a logical ecological grouping such as 'filamentous algae'.

For example, various species ofthe 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.

1.4 Report Format

Sections 1 and 2 provide background, temperature, and dissolved oxygen information relevant to results

presented in subsequent sections. Results, methods, and discussion of the intertidal and subtidal

biological studies follow in Sections 3 and 4.

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

(Tenera, Inc., 1997). A comparison between the present and previous (TEMP) station names is presented

in Appendix A.

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
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(VBT) study collected data on the, presence of intertidal algae and 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

other 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'ofthe VBT data, as well as the data

from the other biological studies, are summarized in Appendix C. Output from all ANOVAanalyses are

in Appendix D.

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

Canyon Power Plant oceanographic laboratory.
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2.1 Power Plant Operations

2.0 Power Plant Operations, Temperature, and Dissolved
Oxygen Monitoring

2.1 Power Plant Operations

2.l.l Po~er Plant Intake, Condenser Cooling, and Discharge Systems

Diablo Canyon Power Plant (DCPP) units 1 and 2 have independent cooling systems for condensing

steam for the turbine power cycle. Each unit has its own system of intake and discharge conduits, but

shares the same intake structure and discharge location (Figures 2-1 and 2-2). During normal operation,

seawater is drawn from the Intake Cove through the Unit 1 and Unit 2 intakes and pumped through each

unit's condenser system. The steam in the secondary coolant loop is condensed back to water by

transferring heat across condenser tubes to the ambient temperature seawater. The warmed seawater is

then discharged back into the ocean at the shoreline of Diablo Cove. The first warm water discharges

occurred intermittently in 1984 with start-up testing ofUnit 1. Commercial operation ofUnit 1 began in

May 1985 and Unit 2 commercial operation began in March 1986.

2.1.2 Flow Volumes and Point-of Discharge 8'ater Temperatures

Each of the four condensers is supplied by a main seawater pump. The combined flow rate of the four

pumps is between 1.59 million and 1.75 million gallons per minute. The removal of heat by the

condensers of both units during normal operation results in a discharge temperature about 11'C (=20'F)

warmer than the incoming seawater temperature. The discharge temperature varies depending on

ambient intake temperatures, electrical generation heat load, condenser cooling efficiency, and other

operating parameters ofthe power plant.

Changes in discharge flow volumes, intake and discharge temperatures, and differences between intake

and discharge temperatures (referred to as delta T') are portrayed in Figure 2-3. Discharge flows are

about 2.50 billion gallons per day at maximum, but the flows become lower when pumps are taken out of
operation (i.e., during unit outages) (Figure 2-3a; Table 2-1). Outages do not necessarily result in lower

discharge temperatures unless all four cooling water pumps remain operational (i.e., half the heat load

with full cooling water volume). There was a slight increase in recorded discharge flow volumes

beginning in 1990 due to changes in the methods of flow measurement and flow computation (Figure 2-

3a).
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Figure 2-1. Intertidal seawater temperature monitoring stations.
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Table 2-1. DCPP refueling outage dates and
durations during OpPeriod-2.

Discharge temperatures also fluctuate due
'

to daily and seasonal changes in ambient

Outage

I R7 9/30/95 11/26/95 57

Start Date End Date, Duration
(dass)

seawater temperatures (Figure 2-3b).

Warmest ambient temperatures normally

occur in fall (approximately 15'C/=59'F)

2R7

1RS

4/6/96

4/19/97

5/24/96

6/2/97

48

44

and lowest ambient temperatures normally

occur in spring (approximately

9'C/&8'F). The warmest monthly mean

point-of-discharge temperature since 1983 (nearly 28'C/=82'F) occurred in fall 1997. The maximum

daily mean discharge temperature in 1997 was 28.7'C (=S4'F).

Discharge flows, temperatures, and delta T's varied considerably between 1984 and 1986 with the start-

up testing and commercial operation of Unit 1, the start-up testing and commercial operation of Unit 2,

and shutdown of Unit 1 for its first refueling outage. From 1988 to 1994, discharge temperatures
f

gradually increased, and this is reflected in delta T'alues (Figure 2-3c). The increasing trend was

interrupted in spring 1994 as a result of a unit refueling outage (Figure 2-3b, c). The increase in

discharge temperatures was due to increased amounts of rejected waste heat generated by normal wear

on power plant components associated with the cooling water system. The increase in rejected waste heat

was mainly caused by feedwater nozzle fouling. This fouling problem was corrected in 1994, and the

units have operated more consistently at higher power through a fuel cycle without a rise in delta
T'alues.
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2.2 Receiving Water Temperature Monitoring

2.2.1 Methods

Digital temperature recorders were placed inside metal canisters at permanent +0.6 m elevation Mean

Lower Low Water (MLLW) intertidal stations and at permanent subtidal stations that ranged in depth

from -3 to -10 m MLLW (Figures 2-1 and 2-2, respectively). The designation of individual stations

reflects the area location and number, followed by elevation or depth, relative to MLLW(e.g., NDC1 -3

m is subtidal station 1 at north Diablo Cove at a depth of -3 m MLLW).A station may be referred to by

its location and number only (e.g., NDC-1) in cases where its elevation or depth is previously mentioned.

For example, all intertidal temperature recorders were placed at+0.6 m MLLWand are referenced using

only their area and number.

Intertidal ambient water temperatures were recorded at stations NC-2 and NC-3 at North Control and

station SC-1 at South Control (Figure 2-1). Subtidal ambient water'temperatures were recorded at

stations NC-1-3m at North Control, IC 1-10m in the Intake Cove, and SC-1 -3 m at South Control

(Figure 2-2). These stations were designated as control stations because they had the most complete

temperature records from stations located beyond the influence of the discharge.

Recorders synchronously logged temperatures every 20 minutes. Instrument precision was 0.01'C with

an accuracy of 2 0.2'C. Instruments were exchanged with serviced and calibrated units approximately

every 60 days. Data from the recorders were computer processed and transferred to a database for storage

and analysis. Intertidal temperature units recorded air temperatures when tidal levels fell below about

+0.6 m MLLW. These air temperatures were extracted from the database during data processing by

referencing concurrent tidal height measurements and were not analyzed. Temperatures from

simultaneous recordings every 20 minutes at different intertidal and subtidal stations within an area were

first averaged before computing monthly means and delta T'alues. Delta T'alues were computed by

subtracting the mean temperature for the pooled control stations, averaged for each 20 minute reading,

from the corresponding temperature (or temperature mean for multiple stations) for the impact stations.

These data were summarized as monthly means 299 percentile values.
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2.2.2 Overview ofReceiving Water Temperature Changes

Temperatures recorded at intertidal and shallow subtidal (-3 m MLLW)stations in Diablo Cove, Field's

Cove (Figures 2-4 and 2-5), and control areas illustrated the long-term pattern of receiving water

temperatures and delta T'alues 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 (Figures 2-4 and 2-5). Solar warming and low water circulation at south

Diablo Cove likely caused seasonal temperature increases above control station temperatures. Delta
T'alues

increased after power plant start-up (Figures 2-4 and 2-5). Temperature increases were greater at

north Diablo Cove than at either south Diablo Cove or Field's Cove. Although monthly mean point-of-

discharge temperatures were as high as 11'C above ambient, receiving water temperatures at all the

intertidal and subtidal stations in Diablo Cove never exceeded ambient by more than about 7'C.

Intertidal and shallow subtidal temperatures in Diablo Cove averaged about 4'C above ambient.

Coastwide warming periods due to El Niiio events occurred in 1987; 1992-1993, and 1997. During

OpPeriod-2 an extended period of warm ambient temperatures associated with a strong El Niiio event

occurred from July-December, 1997 (Figure 2-6). The warmest discharge temperatures in OpPeriod-2

were in fall 1997 with maximum temperatures approaching 29'C (Figure 2-3b).

2.2.3 Intertidal Temperatures

Mean intertidal water temperatures during OpPeriod-2 were greater than ambient (delta-T values) for

stations NDC-2 and -3 at north Diablo Cove and SDC-1 and -3 at south Diablo Cove (Figure 2-4). This

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

mean temperatures at Diablo Cove stations during OpPeriod-2 ranged between about 2.5'nd 3.5'C

above ambient, with highest monthly mean temperatures between about 5" and 6'C above ambient.

Monthly mean intertidal water temperatures of approximately 1'C above ambient were recorded at

Field's Cove (FC-3) during OpPeriod-2 (Figure 2-4).

2.2.4 Subtidal Temperatures

Temperatures at subtidal stations NDC-3 and SDC-1 in Diablo Cove, and FC-I at Field's Cove were

above ambient during the power plant operation period (Figure 2-5). The average of monthly mean

temperatures among stations in Diablo Cove ranged between about 2.5'nd 4.0'C above ambient with
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Figure 2-4. Intertidal (+0.6 m MLLW)monthly mean water temperatures and delta T'alues for north and
south Diablo Cove and Field's Cove. Dotted lines denote the highest and lowest 99 percentile values of
recordings taken every 20 minutes in each month. Ambient temperatures were recorded at NC-2 and SC-I.
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Figure 2-5. Subtidal (-3 m MLLW)monthly mean temperatures and delta T'alues for north and south
'iablo Cove and Field's Cove. Dotted lines denote the highest and lowest 99 percentile values ofrecordings
taken every 20 minutes during each the month. Ambient temperatures were recorded at NC-1 and SC-1.
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2.2 Receiving Water Temperature Monitoring
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Figure 2-6. Subtidal (-3 m MLLW)ambient temperatures (daily means) from 1995 to 1997 compared with
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values from all daily recordings taken every 20 minutes(1976-1994). Data were averaged from stations NC-1
and SC-1.

TENERA E8-001.4 2-10 RlVhfP 1995-97 Progress Report



2.2 Receiving Water Temperature Monitoring

highest monthly mean temperatures between about 4'nd 5'C above ambient. Water temperatures at

south Diablo Cove during OpPeriod-2 varied more between seasons than temperatures in north Diablo

Cove (Figure 2-5). Mean monthly subtidal delta T's for OpPeriod-2 were approximately I'C at the

subtidal Field's Cove station FC- I.

III

TENERA E8-001.4 2-1 1 RlVMP l995-97 Progress Report



2.3 Dissolved Oxygen Monitoring

2.3 Dissolved Oxygen Monitoring

Dissolved oxygen (DO) concentrations were measured at subtidal stations quarterly as part of the DCPP

RWMP. The purpose of the following section is to report DO data collected from the third quarter of

1995 through the last quarter of 1997.

2.3.1 Methods

Dissolved oxygen was measured near the surface, mid-depth, and bottom of the water column at eight

stations (Figure 2-2) from August 1995 to November 1997. 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.

.During the reporting period, DO concentrations were determined using two-methods. From August 1995

to August 1996, water samples were collected in the field and then chemically tested in the laboratory.

From November 1996 through November 1997, concentration measurements were taken in situ with a

calibrated, submersible oxygen sensor integrated with a conductivity-temperature-depth (CTD) unit. The

CTD unit improved the overall efficiency of collecting and processing of dissolved oxygen data. DO

concentrations from both methods were reported in units ofmg/1 ofdissolved oxygen.

Water samples for chemical testing were collected from a boat positioned over the designated station.

Two Frautschy bottles were 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 MLLWstations and 2.0 m below the

surface for -4 m MLLWstations. Collection depths for bottom samples were at -3 m or -4 m below the

surface for shallow and deep stations, respectively. Water for surface samples was collected in a bucket

and carefully transferred to 300 ml glass sample bottles. After immediate preservation with alkaline
'odideazide and manganous sulfate, samples were transported to the onsite oceanography laboratory and

processed using the modified Winkler titration method (Standard Methods, 1975).

~I

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

oxygen sensor. The calibrated sensor was deployed from a boat and allowed to equilibrate for at least

three minutes just below the water surface. The CTD unit was then lowered slowly. to the bottom and

retrieved. Digital data from each station were stored within the memory of the CTD unit. AAer all

stations were sampled, the unit was returned to the laboratory where the data were downloaded into a
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2.3 Dissolved Oxygen Monitoring

computer. The data were processed with computer software in accordance with procedures. Average DO

concentrations were calculated from 0.5 m depth ranges within the surface, mid-depth, and bottom of the

water column to allow comparison with data collected using the titration method.

Data were summarized quarterly for each station by calculating the mean DO concentration from

surface, midwater and bottom depths. Annual means were calculated from quarterly means and

compared qualitatively among stations.

2.3.2 Results

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

were measured at most stations in 1995 and highest concentrations were measured in 1997. A complete

listing ofall data by depth and quarter is presented in Appendix B.

I

Note: The DO data summarized in this section differPom previously reported data in quarterly NPDES

monitoring reports. DO concentrations Pom December 1996 through December 1997 that were

computed Pom 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 ofsurface DO, and; 2) concentrations were

incorrectly reported in units ofmglkg instead of mgll. Alldata were corrected by applying a revised

processing algorithm. The procedures controlling the DO data processing were amended and approved

for use on August 8, 1998. Verbal notification of these changes was made to Michael Thomas of the

RWQCB on June 5, 1998. The RWQCB requested that a description of the event and its resolution be

included in this report in lieu ofsubmitting a five day report.

2.3.3 Discussion

The lower levels ofdissolved oxygen at discharge stations as compared to control stations were 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.

DO concentrations at the Diablo Rock station were consistently lowest of all stations sampled. This
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2.3 Dissolved Oxygen Monitoring

Table 2-2. Summary ofquarterly 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. Data for the third quarter of 1997 were not collected due to.scheduling
difficulties; see discussion included in the NPDES annual summary report issued February 27,
1998 (PG&E Letter DCL-98-513) for corrective actions implemented. For complete data by depth
and quarter refer to Appendix Table B-l.

1995 1996 1997

Annual Difference
station mean from control PercentStatiO~ePth (n~2) mean difference

Annual Difference Annual Difference
station mean from control Percent station from control Percent

(nH) mean difference mean (n 3) mean difference

Controls

NC 1 -3m

SC 1-3m
control mean

Field's Cove

7.83

7.37

7.60

8.14 — — 8.90

8.23 — — 921
8.19 — — 9.11

FC 1 -3m

Diablo Cove

7.27 -0.33 -4.34 7.78 -0.41 -5.01 8.23 -0.87 -9.55

NDC 3 -3m

NDC4 Am
NDC 6-3m

SDC 1-3m

SDC4 Am

7.15

7.02

6.75

7.10

6.85

-0.45 -5.92

-0.58 -7.63

-0.85 -11.18

-0.50 -6.58

-0.75 -9.87

7.62

7.32

7.05

7.29

7.07

-0.57 -6.96

-0.87 -10.62

-1.14 -13.92

-0.90 -10.99

-1.12 -13.68

7.89

7.74

6.98

7.77

7.36

-1.22 -13.39

-1.36 -14.93

-2.13 -23.38

-1.34 -14.71

-1.75 -19.21

station also had the warmest temperatures of the benthic stations monitored in Diablo Cove, averaging

approximately 4'C above ambient during OpPeriod-1 (Tenera, Inc., 1997).

PG&E and the RWQCB currently are discussing whether to continue DO monitoring.
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3.1 Intertidal Algae

3.0 Intertidal Studies

Intertidal algae, invertebrates, and fishes were studied at DCPP since 1976. The primary intertidal

community study (horizontal band transects, HBT) collected data on the abundance of algae and

invertebrates. Counts of intertidal fishes and the presence of algal and invertebrate taxa (regardless of
abundance) were collected 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

3.1.1 Introduction

Intertidal algae were sampled at DCPP since 1976. Changes through June 1995 showed decreases in total

algal cover, diversity, and mean species richness (number of taxa) at stations in Diablo Cove, Field's

Cove, and South Diablo Point relative to controls following power plant start-up (TEMP Analysis

Report, Tenera, Inc., 1997). Losses ofalgal cover resulted in increased amounts ofbare rock that became

colonized with ephemeral algae. Changes were greatest in magnitude at Diablo Cove stations, while

changes at Field's Cove and South Diablo Point stations were reduced in magnitude.

The purpose of this section is to describe any 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

locations from 1995 through 1997. New or continuing effects were determined by comparing the results

ofOpPeriod-2 to results from OpPeriod- l.

3.1.2 Methods

Sam lin Methods

All HBT stations were located on substrate consisting of mixed bedrock and boulders with varying

amounts ofcobble and sand (Figure 3-1). Stations consisted of ten 1 m~ quadrats located along upper and

lower elevation 'transects't the+0.3 m (1 A) and +0.9 m (3 ft) tide levels. The substrate at one station

near the discharge (SDC-1) was mostly cobble at the +0.9 m MLLW level and therefore, the upper
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Figure 3-1. Intertidal horizontal and vertical band transect stations.
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3.1 Intertidal Algae

transect at that station was located at+0.6 m MLLW.Stations were sampled at two-month intervals from

1977 through 1988. From 1989 through June 1995, two -summer and two winter surveys were done

annually to sample annual maximum and minimum abundances. After June 1995, the sampling

frequency was reduced to two surveys per year for stations in Diablo Cove, and remained at four times

per year for stations in Field's Cove. Allstations were sampled during a survey within 30 days.

Sampling was conducted during low tide by attaching a 30 m line to permanent stainless steel posts

located at the transect origin, middle, and terminus. Ten 1 m'ermanent quadrats were sampled along

each transect. The quadrats tilted from horizontal based on the amount of substrate relief within the

quadrat. Abundances oforganisms were estimated within each quadrat.

I

Percent cover was estimated for all algal species and bare substrate in each quadrat. The quadrat was a

1 m'lastic frame subdivided into sixteen '/«m'ub-quadrants. Algal coverage was recorded as the

number of '/«m'ub-quadrats covered by the species and the number of 9 sub-units of
'/«m'dditionallycovered (determined by visually separating a '/«m'ub-quadrat into nine sub-units).

Overstory species were estimated first and then moved aside to allow estimates to be made of understory

and crustose species. These data were later converted to percent cover for analysis. Total algal cover per

quadrat often exceeded 100% due to overla'yering ofmultiple taxa.

Anal sis Methods

Abundances of individual taxa were analyzed for changes between OpPeriod-1 and OpPeriod-2 using

ANOVA (Section 1.3). The algal taxa analyzed were those that formed 99% of the total algal cover

(excluding crustose taxa) in the two periods at the Diablo Cove and Field's Cove stations. Bare rock,

mean species richness (numbers of taxa/m'), total algal cover, and diversity were also analyzed. 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. Continued sampling showed a pattern of increases in algal abundance at these

stations. Because many algal species common to the area repopulated SDC-1 and -3, the data from these

stations were included in the analyses. The upper and lower elevation transect data were analyzed

separately.

Correspondence analysis was used to contrast patterns of change in algal assemblages among areas

(Section 1.3). 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 combined
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into annual means for the stations in the following four areas: Control (NC-1 and SC-1), north Diablo

Cove (NDC-2 and -3), south Diablo Cove (SDC-1 and -3), and Field's Cove (FC-3).

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

three control stations to derive differences for one Field's Cove station, three north Diablo Cove stations,

one south Diablo Cove station, and three South Diablo Point stations. The analyses in this report used

data from two control stations to derive differences for three Field's Cove stations, two north Diablo

Cove stations, and two south Diablo Cove stations. The comparisons for individual taxa and other data

sets were grouped into three general categories described in Section 1.3.

3.l.3 Results

U er Elevation Transects +0.9 m MLL

There were few changes in algal abundance and composition between OpPeriod-1 and OpPeriod-2 at the

two upper elevation control transects (Figure 3-2a). There were declines in the abundance ofEndocladia

muricata (red alga) and increases in Mastocarpus papillatus (red alga) and Pelveria compressa (brown

rockweed).

Changes in total algal cover (excluding crustose taxa) relative to the control transects were greatest

between the pre-operation period and OpPeriod-1 for all areas (Figures 3-3a, 3-4a, and 3-Sa). The

magnitude of these changes was greatest at the north Diablo Cove stations (Figure 3-3a). Many of the

changes observed in OpPeriod-2 were continuations of the trends noted in OpPeriod-1. Total algal cover

(excluding crustose taxa) did not change substantially between the two periods, because many of the

relative increases were offset by decreases in other taxa. For example, Endocladia muricata increased in

relative abundance while Pelveria compressa decreased (Figure 3-3a).
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Figure 3-2. Intertidal algal abundances at control horizontal band transects. Study period means (bars and
values) were calculated from pooled survey means from NC-I and SC-I. A dashed line for abundance in all
three study periods indicates the taxon occurred at Diablo Cove or Field's Cove transects but not at control
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Figure 3-3. Differences in intertidal algal cover between north Diablo Cove and control transects. Study
period means (values shown in columns) were calculated from pooled survey means from NDC-2 and -3.
Differences in cover from control abundances (shown as bars) were calculated by subtracting the north
Diablo Cove period means from corresponding control period means shown in Figure 3-2.
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a) Upper Elevation Transects: mean% cover
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Figure 3-4. Differences in intertidal algal cover between south Diablo Cove and control transects.Study
period means (values shown in columns) were calculated from pooled survey means from SDC-l and -3.
Differences in cover from control abundances (shown as bars) were calculated by subtracting the south
Diablo Cove period means from corresponding control period means shown in Figure 3-2.
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3.1 Intertidal Algae
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Figure 3-5. Differences in intertidal algal cover between Field's Cove and control transects.Study period
means (values shown in columns) were calculated from pooled survey means from FC-l, -2, and -3.
Differences in cover from control abundances (shown as bars) were calculated by subtracting the Field's
Cove period means from corresponding control period means shown in Figure 3-2.
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3.1 Intertidal Algae

ANOVAresults for 31 algal taxa, bare rock, mean species richness, diversity,'nd total algal cover are

presented in Table 3-1. The analyses detected similar numbers of increases and decreases in abundance

between periods for both Diablo and Field's coves. Changes differed in magnitude between the two
|

coves and resulted in a small increase in total algal cover in Field's Cove. Increases were also detected in

mean species richness and diversity in Field's Cove. I'n contrast, total algal cover and diversity remained

unchanged in Diablo Cove. A large relative change in Mastocarpus papillatus in Field's Cove (Figure

3-Sa) was not statistically significant (Table 3-1). Several taxa in both Diablo and Field's coves had

inconclusive results due to low or highly variable abundances (Figures 3-3a, 3-4a, and 3-5a).

The first two CA axes accounted for over 80% of the variation in the data for the 13 taxa analyzed

(Figure 3-6a). Control and Field's Cove stations remained relatively similar to one another in species

composition and abundance over time (Figure 3-6a). This was largely due to the species that remained

abundant in both areas (e.g., Pelvetia compressa, MastocarpusP apillatus, and Mazzaella flaccida)

(Figure 3-6b). Variation on the first axis contrasted control and Field's Cove annual scores with scores

for north and south Diablo Cove stations. The second axis separated annual scores for north Diablo Cove

from the other areas. This separation among groups was based on the species scores for

Ulva/Enteromorpha spp. and filamentous red algae, that occurred in greatest abundance in north Diablo

Cove. Gastroclonium subarticulatum, Chondracanthus canaliculatus, Prionitis spp, and Cryptopleura

violacea accounted for a large part of the similarity among the south Diablo Cove annual survey scores

and the differences from scores for north Diablo Cove, Field's Cove, and control areas. The results also

showed that variation among years at north and south Diablo Cove stations was greater than the variation

at control or Field's Cove stations.

Lower Elevation Transects +0.3 m MLL

There were few changes in algal composition between periods at the control area lower sampling

elevations (Figure 3-2b). Increases'did occur in surfgrass (Phyllospadix spp.), feather boa kelp (Egregia

menziesii), and total algal cover between OpPeriod-I and OpPeriod-2.

Changes in algal abundances (mostly declines) relative to controls were greatest between the pre-

operation period and'OpPeriod-I for all areas (Figures 3-3b, 3-4b, and 3-Sb). Although most changes

were greatest at the north Diablo Cove stations (Figure 3-3b), many of the same changes occurred in

south Diablo Cove and Field's Cove (Figures 3-4b and 3-Sb). Decreases in algal cover occurred in all

three areas.
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3.1 Intertidal Algae

Table 3-1. ANOVAresults for changes relative to control for intertidal algae at+0.9 m MLLWelevation
horizontal band transects. Data were tested between OpPeriod-1 and OpPeriod-2. Taxa with significant
irlcreases or decreases had test results with.p<0.10. The 'no change'ategory included taxa with a p>0.10
and a test power to detect a 50% change >0.70. Results were inconclusive ifp>0.10 and test power was
<0.70. 'Winter', 'summer'r 'station (number)'ndicate that significant effects were restricted to a
specific season or number ofstations.

Taxoll

Diablo Cove comparisons

No Results In-
Chanac conclusive

Field's Cove comparisons

No Results In-
Chsngc conclusive

Callianhron/liosslella
Chondracanthus canaliculatus
Chryso phyta unid.
Corallina vancoutvriensis
coralline algae (crustosc)
coralline algae (juv. articulated)
Cryptopleura violacea
Cryptosiphonia ivoodil

'ndocladiamuricata
filamentous red algae - complex s

Fucusgardneri
Gastroclonium subarticulatum
Gelidium coulteri
Gelidium pusillum
Grateloupia doryphora s

Hesperophycus harveyanus
Mastocarpusj ardinii
hfastocarpus papillatus
hfa=aella aQinis
Ma=ac!la Jlaccida
hf~ella heterocarpa
hf~ella leptorhynchos
non~ralline crustose algae
Osmundea spp.
Pelvetia compressa
Phyllospadu s pp.
Porphyra spp.
Prionitis s pp.
Pterosiphonia dendroidea
Spongomorpha/Acrosiphonia
Ulva/Enteromorpha
Bare rock
Total algal cover
Algal diversity
Species richness

TOTAL(individual taxa only)
Percent oftotal taxa

summer x''

X
station (I)

summer

summer

X
X

X'

X

X'inter

summer

X
win/sta(1)

X
X

summer

X

X'ummer

station (1)

X'

X'

11 1 10

29 36 3 32

X
X

summer
summer

summer

X
station (1)
station (1)

6

19

summer

X
X

X
X

7
23

X
x'

x'

X
x'

X's

16

52

t
Designated as 'no change'ue to significant increases and decreases at neighboring stations.
Absent at control transccts.

May be designated as 'no change'uc to continued absence at control and cove transccts.
Absent at cove transects.
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3.1 Intertidal Algae

a) Annual Survey Scores
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Figure 3-6. First and second dimension scores from correspondenceanalysis ofintertidal algae data from the
+0.9 m MLLWtransects.
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3.1 Intertidal Algae

Many of the changes observed in the OpPeriod-2 were continuations of the trends noted in OpPeriod-l,

although many of the decreases were reduced in magnitude. Consequently, total algal cover in Diablo

Cove and Field's Cove increased between the two periods. Taxa that increased in relative abundance

included ephemeral algae, such as filamentous red algae, green sea lettuce (Ulva/Enteromorpha spp.),

and benthic chained diatoms (Chrysophyta). Surfgrass (Phyllospadix spp.) decreased in relative

abundance. The feather boa kelp (Egregia menziesir) and the red alga Mazzaella flaccida declined in

Diablo Cove, but increased in relative abundance in Field's Cove.

ANOVAresults for 44 algal taxa showed that more taxa increased than decreased in abundance relative

to control stations (Table 3-2). The changes resulted in a statistically significant increase in total algal

cover in both coves, and a statistically significant increase in mean species richness in Field's Cove. The

increase in algal cover in Diablo Cove was the result of increases in ephemeral algae. Increases in

ephemeral algae were less in Field's Cove than in Diablo Cove. Increases in algal cover in Field's Cove

were more likely the result of increases in perennial taxa including Mazzaella flaccida and feather boa

kelp. Several taxa in both Diablo and Field's coves had inconclusive results due to low or highly variable

abundances (Table 3-2).

The first two CA axes accounted for over 75% of the variation in the data for the 17 taxa analyzed

(Figure 3-7a). Annual survey scores showed that the lower elevation control and Field's Cove stations

remained relatively similar to each other in species composition and abundance. These scores are

contrasted with annual scores for both north and south Diablo Cove stations that showed greater

interannual variation. Species scores show that the control and Field's Cove areas were characterized by

a variety of red algal species, feather boa kelp (Egregia menziesii) and surfgrass (Phyllospadix spp.)

(Figure 3-7b). The second axis contrasted north and south Diablo Cove scores. Survey scores for north

Diablo Cove were characterized by species scores for filamentous red algae and Ulva/Enteromorpha

spp., while the south Diablo Cove station scores were characterized by species scores for Mastocarpus

papillatus and Cryptopleura violacea. The results also showed that variation among years at north and

south Diablo Cove stations was greater than the variation at control or Field's Cove stations.

Select S ecies Abundances

Endocladia muricata is an example of a common upper intertidal alga that decreased in abundance at

north Diablo Cove stations aAer power plant start-up. This species increased near the end of OpPeriod-1

and continued to increase through OpPeriod-2 (Figure 3-8). Abundances at south Diablo Cove and
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3.1 Intertidal Algae

Table 3-2. ANOVAresults for changes relative to control for intertidal algae at+0.3 m MLLWelevation
horizontal band transects. Data were tested between OpPeriod-1 and OpPeriod-2. Taxa with.significant
increases or decreases had test results with.p<0.10. The 'no change'ategory included taxa with a p>0.10
and a test power to detect a 50% change >0.70. Results were inconclusive ifp>0.10 and test power was
<0.70. 'Winter', 'summer'r 'station (number)'ndicate that significant effects were restricted to a
specific season or number ofstations.

Taxoll Increase

Diablo Cove comparisons

No Results In-
Decreasc Change conclusive

Field's Cove comparisons

No Results In-
Increase Decrease Change conclusive

Calliarthron/Bossi ella
Callithamnion/Pleonosporium
Chondracanthus canaliculatus
Chondracanthus corymbiferus
Chond. ban eyanus/C. splnosus
Chondria decipiens

Chrysophyta unid.
Corallina ogicinalis
Corallina vancoutvriensls
coralline algae (crustosc)

coralline algae (juv. articulated)
Cryptopleura violacea

Cryptosiphonia ivoodil
Derbesia marina

Egregia men:iesil
Endocladia muricata
filamentous rcd algae - complex
Fucusgardnerls
Gastroclonium subartlculatum
Gelidium coulterl
Gelidium pusillum
Grateloupia doryphora
ffatymen!a/Schieymenia

hfacrocystls s pp.

hfastocarpus jardinii
hfastocarpus papillatus
hfa=aella o+inis
hfa aella Jlacctda
hfa=aella heterocarpa
hfa=aella leptorhynchos

hfa aella lilacina
hficrocladia coulteri
Feorhodometa tarix s

nonworallinc crustosc algae
Osmundea spp.
Phyllospadbr s pp.

Porphyra s pp.

Prionitis s pp.

Pterosiphonia dendroidea
Sarcodiotheca gaudichaudii
Scytosiphon spp.

Smithora naiadum

Spongomorpha/ri crosiphonia
Ulva/Enteromorpha

sta
(2)'tation (I)

X

winter
station (2)

station (3)

station (I)

sta

(2)'inter

summer

station (I)

sum/sta(1)

x'ummer

X

summer

station (3)

X
station (2)

X
station (3)

station (2)

'X

X
X
X

X'c

X'

X

X
w'inter

svinter

station (I)

station (I)

X
X

wtnlci'tation

(I)

summer

station (I)

summer

X

summer

sumnlcf

station (I)

station (I)
summer

X
Xs

x's

X

X

X
X

x''

(table continued)
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3.1 Intertidal Algae

Table 3-2 (continued). ANOVA results for changes relative to control for intertidal algae at +0.3 m
MLLWelevation horizontal band transects.

Taxoll

Diablo Cove comparisons

No Results In.
Increase Decrease Change conclusive

Field's Cove comparisons

No Results In-
Increase Decrease Change conclusive

Bare rock
Total algal cover

Algal diversity
Species richness

TOTAL(individual taxa only)
Percent ofTotal

winter

14

32

11

25

9

20

10

23

station

16

36

6

14

5 17

11 39

Absent at cove transects.

Absent at control transects.

May bc designated as 'no change'ue to continued absence at control and cove transccts.

Statistical test with 'incrcasc'n Ma=aella Jlaccida resulted from continued absent and near-absent populations being compared to a slightly
declining control population. Result rccategorized as 'no change'.

Designated as 'no change'ue to significant increases and dccreascs bctwecn seasons.

Dcsignatcd as 'no change'ue to significant increases and decreases at neighboring stations.
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3.1 Intertidal Algae

a) Annual Survey Scores
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I igure3-7. First and second dimension scores from correspondenceanalysis ofintertidal algae data from the
+03 m MLLWtransects.
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3.1 Intertidal Algae
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Figure 3-8. Endocladia muricata changes in cover at the horizontal band transect stations. Wide and thin
lines represent+0.3 m and+0.9 m transect data, respectively.
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3.1 Intertidal Algae

Field's Cove stations remained unchanged between the two periods. However, decreases in abundance

between periods at the control stations resulted in a statistically significant relative increase in this

species for Diablo Cove and Field's Cove (Table 3-1).

Rockweed (Pelvetia compressa) is a common upper intertidal alga that declined to very low abundances

at Diablo Cove stations in OpPeriod-I and remained at low abundance through OpPeriod-2 (Figure 3-9).

The abundance of this species increased at the Field's Cove stations. However, increases at control

transects resulted in a significant relative decline for Diablo Cove and Field's Cove (Table 3-1).

Surfgrass (Phyllospadix spp.) occurs in the shallow subtidal and low intertidal. Large increases in

abundance occurred at control area stations (Figure 3-10). Although increases also occurred at one

Diablo Cove station and both Field's Cove stations, the greater increases in control areas resulted in

statistically significant relative decreases for both coves (Table 3-1).

Mazzaella flaccida remained in low abundance in Diablo Cove during both OpPeriod-1 and OpPeriod-2

(Figure 3-11). However, abundances at the control stations decreased slightly between periods resulting

in a statistically significant relative increase in Diablo Cove (Table 3-1).

3.1.4 Discussion

Comparisons with statistical results from the TEMP Analysis Report showed that taxa with increased

magnitude of effects between periods occurred at both sampling elevations in Diablo Cove, but were

more common at the upper sampling elevation (Tables 3-3 and 3-4). At the upper sampling elevation in

Diablo Cove there were 11 taxa with effects of increasing magnitude. There were 9 taxa with reversals of
decreasing trends or new changes with increases in abundance. These two groups of taxa were

approximately equal and probably contributed to the absence of any changes in algal cover between

periods. At the lower sampling elevation in Diablo Cove taxa with continued increased effects and taxa

with reversals were approximately equal in number. The large number of taxa with increases in

abundance between periods resulted in a small, but statistically significant increase in total algal cover

(Table 3-4).

New, previously undescribed effects occurred in a number of taxa in Diablo Cove at both sampling

elevations (Tables 3-3 and 3-4). All involved small changes in algae of low abundance, except

Gasrroclonium subarticulatum (Figures 3-3 and 3-4). Gastroclonium was one of the more abundant

species that increased in relative abundance in the low elevation transects in Diablo Cove.
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3.1 Intertidal Algae
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Figure 3-9. Pelveriacompressa changes in cover at the horizontal band transect stations. Wide and thinlines
represent+0.3 m and+0.9 m transect data, respectively.
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Figure 3-10. Phyllospadixspp. changes in cover at the horizontal band transect stations. Wide and thin lines
represent+0.3 m and+0.9 m transect data, respectively.
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Figure 3-11. Mazzaellaflaccida changes in cover at the horizontal band transect stations. Wide and thin lines
represent+0.3 m and+0.9 m transect data, respectively.
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Table 3-3. Comparison of discharge effects between OpPeriod-1 and OpPeriod-2 in intertidal algae at
+0.9 m MLLW horizontal band transects. Statistically significant results are compared between the
TEMP Analysis Report (Tables 3-5 and 3-6) and this report (Table 3-1).

TEMP Analysis Report Results
(OpPeriod-I)

Report Results
(Op Period-2)

Category and Taxon

CONTINUED DISCHARGE EFFECTS
Ma nitudeofeffect unchan ed

bare rock
Chondracanthus canaliculatus

Ma nitude ofeffect increased

Calliarthron/Bossiella
Corallina vancouveriensis
coralline crustosc algae

Cryptopleura violacea
Fucusgardneri
Gelidium pusillum
hfastocarpus jardinll
hfastocarpus papillatus
hfa-aellaifaccida
Pelvetia compressa

Phyllospadix s pp.
Porphyra s pp.

Effect or trend in abundance reversed

Cryptosiphonia tvoodi i
Endocladia muricata
Gastroclonium subarticulatum
Gelidium coulteri
hf~ella appoints

hfa=aella heterocarpa

Algal diversity
Species richness
Total algal cover

NEW DISCHARGE EFFECTS
Previousl undescribed effects

non-coralline crustosc algae
Prionitis spp.

Pterosiphonia dendroidea

Viva/Enteromorpha
NO DISCHARGE EFFECTS

None

Diablo Cove, Field's Cove, South
Diablo Point

increase

decrease

decrease

decrease

decrcasc

dccrcase

decrease

increase

decrease

decrease

decrease

decrease

decrease

decrease

decrease

decrease

decrease

dccrcasc

decrease

decrease

dccfcasc

decrease

decrease

no change

inconclusive

not tested

inconclusive

Diablo Cove

no change

no change

decrease

decrease

decrease

decrease

dccfcasc

inconclusive

dccfcasc

decrease

decrease

decrease

decrease

decrease

inconclusive

increase

increase

increase

increase

increase

no change

increase

no change

increase

increase

increase

increase

Field's Cove

no change

inconclusive

decrease

decrease

decrease

dccfcasc

decrease

increase

inconclusive

no change

inconclusive

decrease

decrease

inconclusive

increase

incrcasc

inconclusive

incrcasc

inconclusive
incrcasc

increase

increase

increase

increase

no change

inconclusive

inconclusive
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Table 3-4. Comparison of discharge effects between OpPeriod-1 and OpPeriod-2 in intertidal algae at
+0.3 m MLLW horizontal band transects. Statistically significant results are compared between the
TEMP Analysis Report (Tables 3-5 and 3-6) and this report (Table 3-2).

Category and Taxon

CONTINUED DISCIIARGE EFFECTS
Ma nitudeofeffectunchan ed

TEMP Analysis Report Results
(OpPeriod-I)

Diablo Cove, Field's Cove, South
Diablo Point

Report Results
(OpPeriod-2),

Diablo Cove Field's Cove

Calliarthron/Bosslella
Corallina vaneouveriensis

Non~ralline crustosc algae

Algal diversity
Ma nitude ofeffec increased

Callithamnlon/Pleonosporium
Chondracanthus eanalieulatus
coralline juv. articulated algae

filamentous rcd algae - complex
Phyllospadix s pp.

Ulva/Enteromorpha.
Fffcct or trend in abundance reversed

Chlysophyta unid.
Corallina oui einalis
coralline crustosc algae

hfa aella af/inis
hfa=aella Jlaecida
hf~aella heteroearpa
hfa-aella leptorhynchos
hfa-aella lilacina,
Porphyra s pp.

Species richncss

Total algal cover
Contrastin trends between DC and FC

Egregla men:lesil
Endoeladia murieata
Gelidium eoulteri
hfastoearpusj ardi nii
Prionitis spp.

NEW DISCIIARGE EFFECTS
PREVIOUSLY UNDESCRIBED

Chondraeanthus eorymbiferus
Chond. harveyanus/C. spinosus
Chondria decipiens

Cgptosiphonia rvoodii
Gastroelonium subartieulatum
Gelidium pusillum
hfacroeystis s pp.

hfastocarpus papillatus
Osmundea spp.

Pterosiphonia dendroidea

Sareodiotheea gaudtehaudit
Seytoslphon s p p.

Spongomorpha/iI erosiphonia
NO DISCIIARGE EFFECTS

Cryptopleura vlolacea

decrease

decrcasc

increase

decrease

decrease

dccfcasc

incrcasc

increase

decrease

increase

decrease

decrease

increase

decrease

decrease

dccfcasc

decrease

decrease

decrease

decrcasc

decrease

decrcasc

decrease

increase

decrease

increase

inconclusive
not tested

liot tcstcd

not tcstcd

inconclusive

inconclusive

not tested

no change

no change

not tested

not tested

not tested

inconclusive

no change

no change

no change

no change

no change

dccreasc

dccfcasc

no change

incrcasc

dccfcasc

increase

Incfcasc

inconclusive

no change

increase

no change

increase

no change

inconclusive

increase

no change

increase

dccfcasc

increase

decrease

dccrcasc

decrease

decrcasc

incrcasc

increase

no change

increase

incrcasc

increase

decrease

decrease

increase

dccfcasc

increase

inconclusive

no change

no change

no change

inconclusive
no change

inconclusive

no change

increase

inconclusive

decrease

increase

increase

increase

decrease

increase

increase

no change

increase

increase

lncfcasc

increase

increase

increase

decrease

increase

increase

increase

inconclusive
inconclusive
inconclusive

decrease

inconclusive

increase

inconclusive

inconclusive

increase

decrease

decrease

inconclusive

increase

no change
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In comparison to Diablo Cove, Field's Cove had fewer previously undescribed effects. The numbers of

tgxa with reversals of previous decreasing trends were also greater in Field's Cove at the lower sampling

elevation. Both results indicate that discharge effects in Field's Cove were reduced in magnitude and

number compared to Diablo Cove. The number of reversals may also indicate that effects in Field's Cove

were temporally variable.

The reversals in both areas indicate that previous declines may not have been directly related to the

discharge, but may have been related to secondary effects from the discharge. Secondary effects include

factors such as competition for space and grazing. Changes in space and grazing pressures may account ~

for how an affected species can reverse its pattern of change when discharge temperatures have not

changed.

Contrasting results between Diablo and Field's coves were obtained for five taxa at the low elevation

transects. One explanation may be that warmer water conditions (Diablo Cove) caused a decrease, while

occasional moderate temperature elevations (Field's Cove) enhanced growth. Another possibility may be

that spatial and temporal variations in these taxa are large and this can result in inconsistent findings

among sampling areas.

The findings ofthis report substantiate the conclusions ofthe TEMP Analysis Report. One of the report's

conclusions was that biological changes in Diablo Cove would continue for as long as the power plant

operated. Continuing effects were larger in magnitude for some taxa and smaller in magnitude for others.

Overall, algal cover in Diablo Cove remained reduced during OpPeriod-2 compared to pre-operation

levels, although small increases were detected in certain taxa. The results also emphasized the continued

effects, that ephemeral algae had in defining community composition in Diablo Cove. Significant

increases in many of the ephemeral algae accounted for the majority of the increase detected in total

algal cover. Ephemeral algae, however, are oAen characteristic ofdisturbed habitats and experience large

fluctuations in abundance. In Diablo Cove, increases in ephemeral algae occurred on rocks previously

occupied by longer-lived foliose algal species.

Effects in Field's Cove were reduced in nu'mber and magnitude compared to Diablo Cove. Many taxa

that were affected in Diablo Cove had inconclusive test results for Field's Cove. Discharge effects may

have occurred in these taxa in Field's Cove but were difficult to detect, presumably due to diminishing

effects with increasing distance from the discharge. Correspondence analyses also indicated Field's Cove

was less affected by the discharge, as algal composition and abundance in Field's Cove remained similar
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to control area assemblages. Increases in Mazzaella flaccida and the temperature-sensitive feather boa

kelp (Egregia menziesii) in Field's Coves provided further evidence that discharge effects were confined

to Diablo Cove for these two species and that Field's Cove was an area with diminishing discharge

effects.
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3.2 Intertidal Invertebrates

3.2.1 Introduction

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

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.

Invertebrate community changes were generally characterized by increases in purple urchins, limpets,

barnacles, and tube-dwelling polychaetes, and declines in six-armed sea stars and black abalone.

Intertidal invertebrate community structure (composition and abundance) at Diablo Cove stations

continued to change in response to the discharge from 1985 until late 1992 (Tenera, Inc., 1997).

Community structure changes of lesser magnitude were also detected from 1992-1995. A similar pattern

of community structure variation was also evident at Field's Cove stations, though effects of the

discharge decreased with distance from Diablo Cove.

The purpose of this section is to describe any 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 in OpPeriod-2. New or continuing effects are determined by comparing the results of
OpPeriod-2 to results from OpPeriod-l.

3.2.2 Methods

Sam lin Methods

Invertebrates were sampled in the HBT study in the same quadrats as the algae (Section 3.1.2) at both the

+0.3 m and +0.9 m MLLWtidal elevations. In five of 10 quadrats at both elevations, 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 at both elevations, the same method was used except that select

species of invertebrates were counted regardless ofsize. Allsizes of black abalone were counted in these

10 quadrats and in an additional five quadrats. The percent cover of encrusting invertebrates, such as

sponges and tunicates, was estimated using the same methods that were used for the algae (see Section

3.1.2).

Nine HBT stations were sampled and included in this analysis: NC-1 (North Control), SC-1 (South

Control), north Diablo Cove stations NDC-2 and NDC-3, south Diablo Cove stations SDC-1 and SDC-3,
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and Field's Cove stations FC-l, FC-2, and FC-3 (Figure 3-1). 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.

Anal sis Methods

Abundances of individual taxa were analyzed for changes between OpPeriod-1 and OpPeriod-2 using

ANOVA (Section '1.3). 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 19S2/83 winter

storms. The upper and lower elevation transect data were analyzed separately.

Correspondence analysis was used to contrast patterns of change in algal assemblages among areas

.(Section 1.3). 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+1)

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-1 and SC-1), north Diablo

Cove (NDC-2 and -3), south Diablo Cove (SDC-1 and -3), and Field's Cove (FC-3).

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

three control stations to derive differences for one Field's Cove station, three north Diablo Cove stations,

one south Diablo Cove station, and three South Diablo Point stations. The analyses in this report used

data from two control stations to derive differences for three Field's Cove stations, two north Diablo

Cove stations, and two south Diablo Cove stations. The comparisons for individual taxa and other data

sets were grouped into three general categories described in Section 1.3.

3.2.3 Results

U er-Elevation Stations

Invertebrate community composition did not change notably between OpPeriod-1 and OpPeriod-2 at the

+0.9 m MLLW(upper elevation) control HBT stations. (Figure 3-12). Numerically dominant taxa in both

periods included black turban snails (Tegula funebralis), hermit crabs (Paguridae), and rough limpets
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Figure 3-12. Intertidal invertebrate abundances at upper elevation control horizontal band transects. Study
period means (bars and values) were calculated from pooled survey means from NC-1 and SC-1 using the five
'count'uadrats per transect fordensity and all 10 quadrats per transect forcover.
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(Macclintockia scabra). These same taxa were numerically dominant at north Diablo Cove (Figure 3-13),

south Diablo Cove (Figure 3-14), and Field's Cove stations (Figure 3-15). No substantial changes in the
I

abundance of these taxa were observed between periods for these areas. However, fingered limpets

(Iottia digitalis) and acorn barnacles (Chthamalus fissus) increased substantially between periods at

north Diablo Cove (Figure 3-13).

Statistically significant changes in abundance between OpPeriod-1 and OpPeriod-2 were detected in 13

of the 28 taxa (46%) analyzed from Diablo Cove at the upper elevation stations (Table 3-5). With the

exception of a Diablo Cove-wide increase in the abundance of aggregating anemones (Anthopleura

elegantissima), all of these were changes confounded by the varying effects of period with season or

station. In contrast to Diablo Cove stations, most taxa at upper elevation Field's Cove stations had

inconclusive test results. An increase in invertebrate species richness between periods was detected at

both Diablo Cove and Field's Cove stations during summer surveys.

The upper-elevation invertebrate assemblages at north Diablo Cove and south Diablo Cove stations

differed substantially from each other and from control stations from 1992 through 1997 (Figure 3-16a,

first dimension). North Diablo Cove was characterized by more Lottia digitalis and keyhole limpets

(Fissurella volcano) than other locations, and fewer Anthopleura elegantissima than south Diablo and

Field's coves (Figure 3-16b, first dimension). The assemblage at north Diablo Cove continued to differ

and diverge from that of the control through 1997. The abundance of red volcano barnacles (Tetraclita

rubescens) at south Diablo Cove distinguished these stations from control, north Diablo Cove, and

Field's Cove stations during 1992-1997 (Figure 3-16b, second dimension). T. rubescens increased in

abundance at south Diablo Cove after power plant start-up. Unlike north Diablo Cove, the invertebrate

assemblage at south Diablo Cove had slowly converged with that of the control since 1995. The

invertebrate assemblage at Field's Cove from 1992-1997 did not differ notably from the control (Figure

3-16a).

Lower-Elevation Stations

Invertebrate community composition did not change substantially between OpPeriod-1 and OpPeriod-2

at the +0.3 m MLLW (lower-elevation) control stations (Figure 3-17). Numerically dominant taxa

included Tetraclita rubescens, Tegula funebralis, and Paguridae. These same taxa were numerically

dominant at the other three sampled locations. Unlike the control stations, however, T. jhnebralis

declined in abundance between periods at north Diablo Cove (Figure 3-18), south Diablo Cove
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a) Density: mean number of individuals / m
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Figure 3-13. Differences in intertidal invertebrate abundances between upper elevation north Diablo Cove
and control transects. Study period means (values in columns) were calculated from pooled survey means
from NDC-2 and -3 using the five 'count'uadrats per transect fordensity and all 10 quadrats per transect for
cover. Differences in abundance from control abundances (shown as bars) were calculated by subtracting the
north Diablo Cove period means from corresponding control period means shown in Figure 3-12.
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Figure 3-14. Differences in intertidal invertebrate abundances between upper elevation south Diablo Cove
and control transects. Study period means (values in columns) were calculated from pooled survey means
from SDC-1 and -3 using the five 'count'uadrats per transect fordensity and all 10 quadrats per transect for
cover. Differences in abundance from control abundances (shown as bars) were calculated by subtracting the
north Diablo Cove period means from corresponding control period means shown in
Figure 3-12.
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a) Density: mean number of individuais / m
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Figure 3-15. Differences in intertidal invertebrate abundances between upper elevation Field's Cove and
control transects. Study period means (values in columns) were calculated from pooled survey means from
Field's Cove using the five 'count'uadrats for density and all 10 quadrats for cover. Differences in
abundance from control abundances (shown as bars) were calculated by subtracting the Field's Cove period
means from corresponding control period means shown in Figure 3-12.
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3.2 Intertidal Invertebrates

Table 3-5. ANOVAresults for changes relative to control for intertidal invertebrates at+0.9 m MLLW
elevation horizontal band transects. Taxa with significant increases or decreases had test results with
p~0.10. The 'no change'ategory included taxa with a p>0.10 and a test power to detect a 50% change
>0.70. Results were inconclusive ifp>0.10 and test power was <0.70. 'Winter', 'summer'r 'station
(number)'ndicate that significant effects were restricted to a specific season or number of stations.

Taxoil

Diablo Cove comparisons

No Results
Increase Decrease Change Inconclusive

Field's Cove comparisons

No Results
Increase Decrease Change Inconclusive

Acanthina spp.
Anlhopleura elegantissima
Chlhamalus Jissus ~

Cyanoplax s pp.
Fissurella volcano
Haliclona spp.

'aliotisspp.

Leptasterias spp.
Lonia digitalis
Lonia limatula

Lottiapella
hfacclintockia scabra

hlopalia spp.

hlyliluscalifornianus
/tuttalina californica
Ocenebra s pp.

Pachygrapsus crassipes
Pagurus sp p.

Phragmatopoma californica,
Pista spp.

Pollicipes polymerus
'orifera,unid. (encrusting)

'pirorbidae

'(rongylocentrotus purpuratus
Tectura sculum

Tegula brunnea

Tegula funebralis
Tetraclila rubescens

Species richness

TOTAL(w/o species rich

Pcrccnt oftotal taxa anal

summer
X

X
X

winter

winter

summer(2)

winter

winter
winter

summer

X
X

station(2)
station(l)

station(l)
winter

X'

summer

ness) 8

yzcd 29

5 8

18 29

'axon abundances werc too!ow between periods for analysis.

No change because ofcontrasting significant results between stations.

X
X
X

7 ~

25

summer

summer

summer

station(l)

summer

14

winter

station(l)
X

winter(l)

station(1)

18

X
X
X

25

X'

X

X'

X'

X
X
X

12

43
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3.2 Intertidal Invertebrates

a) Annual Survey Scores
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Figure 3-16. First and second dimension scores from correspondence analysis ofintertidal invertebrate data
from the +0.9 m MLLWtransects. The data in 'a'nd 'b'ere transformed using log (x+1) prior to the
analysis.
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3.2 Intertidal Invertebrates

a) Density: mean number of individuals l,m
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Figure 3-17. Intertidal invertebrate abundances at low elevation control horizontal band transects. Study
period means (bars and values) were calculated from pooled survey means fromNC-1 and SC-1 using the five
'count'uadrats per transect fordensity and all 10 quadrats per transect forcover.
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3.2 Intertidal Invertebrates

a) Density: mean number of individuals / m
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Figure 3-1S. Differences in intertidal invertebrate abundances between lower elevation north Diablo Cove
and control transects. Study period means (values in columns) were calculated from pooled survey means
from NDC-2 and -3 using the five 'count'uadrats per transect fordensity and all 10 quadrats per transect for
cover. Differences in abundance from control abundances (shown as bars) were calculated by subtracting the
north Diablo Cove period means from corresponding control period means shown in Figure 3-17.
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3.2 Iiitertidal Invertebrates

(Figure 3-19), and Field's Cove stations (Figure 3-20). Declines in this species were greatest at north

Diablo Cove and Field's Cove stations.

Nearly one-half of the species tested at Diablo Cove lower-elevation stations were affected by the

discharge between periods (Table 3-6). Results were inconclusive for nearly 40% of the taxa analyzed

for Diablo Cove. Some of these taxa were determined to have abundances that were too low for analysis

and others had analysis results with low test power (see ANOVA results in Appendix D). Of the 16

statistically significant changes in abundance detected between periods, nine had effects of period that

varied with season or station. Similar to the results at the upper-elevation, purple urchins

(Strongylocentrotus purpuralus) and Anthopleura elegantissima increased, and mossy chitons (Mopalia

spp.) declined between periods at Diablo Cove stations. Many taxa at the lower-elevation Field's Cove

stations did not change in abundance between periods. Invertebrate species richness declined in Diablo

Cove and remained unchanged in Field's Cove between periods at the'ower-elevation intertidal stations.

The invertebrate assemblage at lower-elevation north Diablo Cove HBT stations differed notably from

that ofcontrol, south Diablo Cove, and Field's Cove stations from 1992 through 1997 (Figure 3-21a, first

dimension). This difference was primarily a result of greater relative abundances of the limpets

Macclintockia scabra and Fissurella volcano at north Diablo Cove stations (Figure 3-21b, first

dimension). The assemblage at north Diablo Cove was relatively stable from 1992 through 1997. Large

numbers of particle-tube polychaetes (Pista spp.) at south Diablo Cove from 1995-1997 separated this

area from control, north Diablo Cove, and Field's Cove area scores (Figure 3-21b, second dimension).

The increase in Pista spp. largely occurred at a single-station (SDC-1) (see Pista spp. ANOVAresults in

Appendix D). Differences in scores for Field's Cove and control areas were largely the result ofpresence

of purple urchins at Field's Cove. Purple urchins increased substantially in Field's Cove at lower-

elevation stations aAer power plant start-up (Figure 3-20), and have never occurred in large numbers at

the controls (Figure 3-17). The invertebrate assemblage was more variable at Field's Cove than other

locations from 1992-1997. All four areas retained characteristics throughout 1992-1997 that allowed

survey scores for all four areas to remain distinct (Figure 3-21a).

Select S ecies Abundances

Purple urchins (Strongylocentrotus purpuratus) have varied widely in abundance at the north Diablo and

Field's cove HBT stations since 1989 (Figure 3-22). Beginning in 1993, purple urchins increased

substantially at all Field's Cove stations and at north Diablo Cove stations NDC-2 and NDC-3. Some
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3.2 Intertidal Invertebrates
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Figure 3-19. Differences in intertidal invertebrate abundances between lower elevation south Diablo Cove
and control transects. Study period means (values in columns) were calculated from pooled survey means
from SDC-1 and -3 using the five 'count'uadrats per transect fordensity and all 10 quadrats per transect for
cover. Differences in abundance from control abundances (shown as bars) were calculated by subtracting the
north Diablo Cove period means from corresponding control period means shown in Figure 3-17.
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3.2 Intertidal Invertebrates

a) Density: mean number of individuals / m
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Figure 3-20. Differences in intertidal invertebrate abundances between lower elevation Field's Cove and
control transects. Study period means (values in columns) were calculated from pooled survey means from
Field's Cove using the five 'count'uadrats for density and all 10 quadrats for cover. Differences in
abundance from control abundances (shown as bars) were calculated by subtracting the Field's Cove period
means from corresponding control period means shown in Figure 3-17.
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3.2 Intertidal Invertebrates

Table 3-6. ANOVAresults for changes relative to control for intertidal invertebrates at+0.3 m MLLW
elevation horizontal band transects. Taxa with significant increases or decreases had test results with
p<0.10. The 'no change'ategory included taxa with a p>0.10 and a test power to detect a 50% change
>0.70. Results were inconclusive ifp>0.10 and test power was <0.70. 'Winter', 'summer'r 'station
(number)'ndicate that significant effects were restricted to a specific season or number ofstations.

Taxoft

Diablo Cove comparisons

¹ Results
Increase Decrease Change Inconclusive

Field's Cove comparisons

No Results
Increase Decrease Change Inconclusive

Acmaea mitra
Anthopleura elegantissima
Balanus s pp.

Chthamalus fissus
Conus californicus

'endropomas pp.
'iopatraornata

'odecaceriafetvkesi
'piactisprolifera

Fissurella volcano

Haliotis spp.

Leptasterias s pp.

Lottia digitalis
Lottia limatula
Lonia pelta
hlacclintockia scabra
hfopalia s pp.

Nemcrtea unid.
P/uttalina cal%rnica
Ocenebra s pp.

Pachygrapsus crassipes
Pagurus s pp.

Phragmatopoma californica
Pista spp.

Pugettia spp.

Serpulidae unid.

Serpulorbis squamigerus
Spirorbidae

'trongylocentrotus purpuratus
Tectura scutum

Tegula brunnea

Tegula funebralis
Tetraclita rubescens

tunicatcs, colonial/social

Species richness

TOTAL(w/o spp. richncss)

Percent oftotal taxa analyzed

station(2)

winter
summer

station(2)

station(3)
summer

7

21

X
X
X

station(l)
X

winter

station(3)

station(2)

9

26

X

X

5

15

X
X
X
X

X

x''3

38

station(2)

winter

X

X
station(l)

station(l)

7

2l

summer

station(l)

winter

5

15

X

X
X
X

12

35

X
X
X
X
X
X

IO

29

'axon abundances werc too low between periods for analysis.
2 Results inconclusive because ofdiffering results between stations or seasons.
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3.2 Intertidal Invertebrates

a) Annual Survey Scores
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Figure 3-21. First and second dimension scores from correspondence analysis ofintertidal invertebrate data
from the +0.3 m MLLWtransects. The data in 'a'nd 'b'ere transformed using log (x+1) prior to the
analysis.
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3.2 Intertidal Invertebrates
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Figure3-22. SIrongylocentroiuspurpuratus changes in densityat the horizontal band transectstations. Wide
and thin lines represent+0.3 m and+0.9 m transect data, respectively.

TENERA E8-001.4 341 RlYhfP j995-97 Progress Reporr



3.2 Iptertidal Invertebrates

areas of north Diablo Cove were severely overgrazed by purple urchins in 1994-1995. This resulted in

the formation of an 'urchin barrens'one with an algal community comprised mainly of crustose
1

coralline algae (Tenera, Inc., 1997). These overgrazed areas recovered slightly in the 1996-1997 period

as densities ofS. purpuratus declined (Figure 3-22). The urchin barrens were primarily a lower intertidal

phenomenon, although some upper- elevation transects were also affected.

Acorn barnacles (Chlhamalus fissus) increased significantly aAer power plant start-up at both sampled

elevations within Diablo Cove stations relative to control stations (Tenera, Inc., 1997). Episodic

recruitment was evident at all Diablo Cove stations, and a trend of increasing abundance has been

observed at NDC-2 since 1989 (Figure 3-23) coincident with increases in purple urchins. This species

occupies higher intertidal elevations than other barnacles and was the most abundant encrusting

invertebrate at north and south Diablo Cove upper elevation stations from 1992-1997. C. fissus at the

+0.9 m level increased markedly at both north Diablo Cove and south Diablo Cove stations during

OpPeriod-2 (Figures 3-13 and 3-14). Percentage increases, however, were similar at control and Diablo

Cove stations. No change was detected in C. fissus between operation study periods (Table 3-5).

Black turban snails (Tegula funebralis) were one of the most abundant intertidal organisms observed in

the TEMP and RWMP studies. T. funebralis increased in abundance at Diablo Cove relative to control

stations following power plant operation, and were highly variable in abundance during both periods

(Figure 3-24). At the upper elevations, T. funebralis decreased in abundance between periods at all

control and plume-contacted stations. Statistically significant decreases relative to control stations were

detected at the lower elevation stations at Diablo and Field's coves.

Keyhole limpets (Fissurella volcano) were one of the most abundant limpet species at lower-elevation

north Diablo Cove HBT stations (Figure 3-IS). F. volcano increased in abundance beginning in 1990 at

north Diablo Cove HBT stations similar in pattern to increases observed in S. purpuratus and C. fissus. A

large recruitment of juveniles was observed at the end of 1992 at north Diablo Cove. Abundance

decreases in this taxon at north Diablo Cove stations between the two periods most likely represented

natural mortality ofthis 1992 cohort (Figure 3-25).

The abundance of particle-tube polychaetes (Pista spp.) has varied temporally at control, north Diablo

Cove, and Field's Cove stations (Figure 3-26). Although significant declines at Diablo Cove stations

were reported in the TEMP Analysis Report (Tenera, Inc., 1997), the abundance of Pista spp. increased
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3.2 Intertidal Invertebrates
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Figure 3-23. Chthamalusftssus changes in cover at the horizontal band transect stations. Wide and thin lines
represent+0.3 m and+0.9 m transect data, respectively.

TENERA E8-001.4 3-43 RiVMP /995-97 Progress Report



3.2 Intertidal Irivertebrates
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Figure3-24. Tegulafitttebralis changes in densityat the horizontal band transectstations. Wide and thin lines
represent+0.3 m and+0.9 m transect data, respectively.
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Figure 3-25. Fissurella volcano changes in density at the horizontal band transect stations. Wide and thin
lines represent+0.3 m and+0.9 m transect data, respectively.
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Figure 3-26. Pista spp. changes in cover at the horizontal band transect stations. Wide and thin lines repre-
sent+0.3 m and+0.9 m transect data, respectively.

TENERA E8-001.4 3-46 RIVMP l995-97 Progress Reporr



3.2 Intertidal Invertebrates

at Diablo Cove station SDC-1 beginning in 1992. The abundance of Pisra spp. at this station peaked in

1995 and subsequently declined significantly between periods (Table 3-6).

3.2.4 Discussion

The results from the univariate analysis of variance and multivariate correspondence analyses indicated

that biological changes were still occurring in OpPeriod-2 in response to the DCPP discharge. These

changes were different in nature and magnitude from those that occurred at control areas. Qualitative

comparisons between the results of this analysis and the results presented in the TEMP Analysis Report

(Tenera, Inc., 1997) showed that many taxa continued to be affected by the DCPP discharge.

Several numerically dominant taxa displayed reversals in previously reported discharge effects.

Examples included declines in the abundance of sand-tube polychaetes (Phragmatopoma californica) at

Diablo Cove upper-elevation stations (Table 3-7) and declines in the abundance of acorn barnacles and

rough limpets at lower-elevation Diablo Cove stations (Table 3-8). All of these species recruit

episodically and rapidly colonize open rock substrate. Declines following statistical increases likely
represented natural mortality of cohorts as individuals grew and competed for space and resources. This

phenomenon was observed in keyhole limpets following a very large cohort settlement at north Diablo

Cove station NDC-3 in 1992 (Tenera, Inc., 1997). Many small individuals were gradually replaced by

fewer, larger animals. A different example of a reversal in discharge effects was illustrated by

proliferating anemones (Epiacris prolifera) in Diablo Cove during OpPeriod-2. E. prolifera declined

significantly following power plant start-up at lower-elevation Diablo Cove stations (Table 3-8). While

the absolute abundance of E. prolifera did not change substantially between periods at Diablo Cove

stations, a slight decline (0.3 to 0.2 individuals/m') in mean absolute abundance at the control stations

resulted in a significant increase in this species (see Figures 3-17, 3-18, 3-19).

The magnitudes of the effects remained the same in some taxa and increased or decreased in others.

Limpets, as a group, increased significantly at Diablo Cove stations following power plant start-up

(Tenera, Inc., 1997). Abundance increases were likely due to discharge-related declines in foliose algal

cover and the corresponding increase in open space (bare rock) and algal films. No change between

periods was detected in file limpets. This result reflected the continued presence but lack of substantial

recruitment in this species at both Diablo and Field's cove stations. Conversely, a large recruitment of
keyhole limpets in 1992 supplemented the existing population at Diablo Cove stations and resulted in an

increase in the magnitude ofa previously documented statistical increase.
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3.2 Intertidal Invertebrates

Table 3-7. Comparison of discharge effects between OpPeriod-1 and OpPeriod-2 in intertidal
invertebrates at +0.9 MLLW horizontal band transects. Statistically significant results are compared
between the TEMP Analysis Report (Tables 3-9 and 3-10) and this report (Table 3-5).

Report Results
(OpPeriod-2)

Category and Taxon

CONTINUED DISCHARGE EFFECTS
Ma nitude ofelrect unchan ed

Analysis Report
(OpPeriod-I) Diablo Cove Field's Cove Comments

Lotlia limalula

hfaccllntockla scabra

Tegula funebralls

Ma nitude ofeffect increased

Fissurella volcano

Loaia digitalis

Pachygrapsuscrassipes

Species richness

EfFect or trend in abundance reversed

increase

increase

increase

increase

increase

increase

increase

no change

no change

no change

increase

increase

no change

increase

no change

no change

no change

inconclusive

decrease

increase

'ncrease

Abundanccs at north DC
stations continue to be greater
than control stations but have
not changed between operation
periods.

same as above

Abundances at most stations
decreased between periods.

Most abundant in DC

Decrease between periods at
control stations.

Chthanurlus missus

Cpvtnoplox s pp.

Phragmatopoma cal%rntca

NEW DISCHARGE EFFECTS
PREVIOUSLY UNDESCRIBED

Acanthina spp.

Anthopleura elegantissima

Llaliotisspp.

Leptasterlas s pp.

Lonia pelta

incrcasc

increase

increase

no change

no change

no change

not 'tested

no change

no change

no change

decrease

increase

Increase

increase

inconclusive

decrease

decrease

no change

inconclusive

increase

no change

Increases at three DC stations.

Decreases in control areas were
larger than changes in DC
where abundances continued to
decrease.

Abundances remained low in
DC.

Abundances at DC stations
greater than control station but
declined at greater rate than
control stations.

decrease Decrcasc at one FC station.

decrease

decrease

hfapalta spp.

hfytilus californlanus
Ocenebra s pp.

Pagurus s pp.

Pistaspp.

Strongylocentratus purpuratus
Tectura scutum

NO DISCHARGE EFFECTS

None

not tested

inconclusive

no change

no change

not tested

not tested

no change

decrease

decrease

increase

no change

Increase

increase

decrease

no change

dccrcase

increase

increase

inconclusive

inconclusive

no change

Decreases in control areas were
larger in magnitude than
changes in DC and FC.

Increases at one FC station.

Increases at north DC stations

Increases in abundance at
control stations.
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3.2 Intertidal Invertebrates

Table 3-S. Comparison of discharge effects between OpPeriod-1 and OpPeriod-2 in intertidal
invertebrates at +0.3 MLLW horizontal band transects. Statistically significant results are compared
between the TEMP Analysis Report (Tables 3-9 and 3-10) and this report (Table 3-6).

Report Results
(OpPcriod-2)

Category and Taxon

COiVfINUED DISCHARGE EFFECTS
Ma nitude ofeffect unchan ed

Analysis Report
toppcriod II Diablo Cove Field's Cove Comments

Leplaslerias s pp.

Lollia limalula

Pachygrapsus crasstPes

Tegula brunnea

Tunicatcs, coloniaVsocial

Ma nitude ofeffect increased

Anthopleura Clegantissima

Fissurella volcano

Plaliotis spp.

Lonia pella
hfopalia spp.

Ocenebra s pp.

Pista spp.

Strongylocentrotus purpuratus

Effect or trend in abundance reversed

Chlhamalus fissus
Epiactis prollfera
hfaeclintockia seabra

Nemertea unid.

decrease

increase

increase

decrease

decrease

increase

increase

dccfcasc

decrease

dccfcasc

dccrcasc

decrease

increase

increase

dccfcasc

increase

decrease

no change

no change

no change

no change

inconclusive

increase

increase

inconclusive

decrease

decrease

dccfcasc

decrease

increase

decrease

increase

decrease

incrcasc

no change

no change

no change

no change

no change

increase

no charigc

decrease

no change

inconclusive

no change

decrease

increase

inconclusive

increase

decrcasc

incrcasc

Continued relatively high
abundanccs at DC.

Abundances at DC stations
continued to bc less than FC or
control station.

General decrcascs in abundance
at all stations, but greater
decreases at controls resulted in
relative DC and FC increases.

Relative increase at north DC
stations.

Increased at control stations.

Low in abundance at all stations,
but increased between periods at
control stations.

Continued low abundance at
control stations and increases at
thrcc DC and onc FC station.

Decreases at control stations
accompanied by incrcascs at DC
and FC stations.

Pugeltia s pp.

NEW DISCHARGE EFFECfs
PREVIOUSLY UIIDESCNBED

Iluttalina cal%rnica
Tectura scutum

Tegula funebralis

no change

no change

no change

dccrcasc

increase

dccfcasc

no change

dccfcasc

decrease

decrease inconclusive increase

Decreases at all stations greater
in magnitude at DC and FC.

Pagurus spp.

Serpulidae unid.

Phragmatopoma californiea
Species richness

NO DISCIIARGE EFFECTS

Serpulorbis squamigerus

Telracli la rubeseens

no change

not tested

not tested

no change

inconclusive

no change

dccrcasc

lncfcasc

inconclusive

dccfcasc

inconclusive

inconclusive

no change

incrcasc

increase

no change

no change

no change

Low in abundance at most
stations.

Low in abundance at all stations.

Increases at control accompanied
by decreases at DC.
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3.2 Iptertidal Invertebrates

The majority of invertebrate taxa that increased or decreased significantly between periods displayed

season or station interactions with main period effects. This result demonstrated the temporally and

spatially variable effects of the discharge within the relatively small area of Diablo Cove. Seasonal

effects are difficult to interpret, particularly in non-annual species such as keyhole limpets. Winter

increases at upper-elevation stations (Table 3-5) may have represented periodic winter recruitment

events, though summer increases at lower elevation stations (Table 3-6) would confound this hypothesis.

More likely, winter increases may have reflected the relative ease of observing species (e.g., keyhole

limpets) following winter storms and consequent thinning of foliose algal cover. Seasonal effects, then,

would be of greater value in partitioning impacts to non-perennial taxa, such as ephemeral algae (e.g.,

Ulva spp.) ephemeral nudibranchs (e.g., Elysia spp.), and temporally transient fishes (e.g., juvenile

rockfishes).

More new changes due to the discharge were detected at Diablo Cove than Field's Cove stations in this

analysis. Although temperature and biological data do indicate discharge effects in Field's Cove, these

are difficult to detect, presumably due to diminishing effect sizes with increasing distance from Diablo

Cove. Identified discharge effects at Field's Cove stations from this analysis may have existed previously

in the period prior to 1995. The lack of previous analytical results from Field's Cove limits the

determination of whether the extent of discharge effects on intertidal invertebrates expanded outside of
Diablo Cove in Opperiod-2. Of the 22 taxa that produced inconclusive test results from higher (Table

3-5) and lower (Table 3-6) Field's Cove sampling elevations, all but five taxa were very low in

abundance (6 1% cumulative abundance) during either period (Figures 3-15 and 3-20). Low abundances

of some taxa and low anticipated effect sizes in Field's Cove reduced the ability of the analyses to detect

discharge effects in this area.
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3.3 Intertidal Black Abalone

3.3 Intertidal Black Abalone

3.3.1 Introduction

Black abalone (Haliotis cracherodir') have been the object of special field sampling programs since 1976.

Cove-wide census surveys of Diablo Cove between 1981 and 1995 revealed declines in abalone

abundance in Diablo Cove between 1981 and 1983 (before power plant start-up) followed by no change

from 1985 to 1988 during three years of power plant operation. From early 1989 through mid-1991,

however, the abundance of black abalone at all tidal levels in Diablo Cove declined by nearly 90 percent

as a result of a disease (abalone withering syndrome or WS) exacerbated by elevated discharge

temperatures. In years following this decline, juvenile abalone recruited in Diablo Cove during each

summer from 1991 to 1994. The decline in black abalone abundance following 1988 was also detected in

analysis ofhorizontal band transect (HBT) data at lower sampling elevation transects in Diablo Cove. No

change was detected at the upper elevation transects (Tenera, Inc., 1997).

In this section, data from the annual Diablo Cove 'cove-wide'balone surveys, 10-meter transect

surveys, and qualitative surveys during 1996 and 1997 are presented and are interpreted in the context of
historical data trends. Allabalone data collected in 1995 were previously presented (Tenera, Inc.,1997)

3.3.2 Methods

Black abalone abundance was monitored as part of the HBT sampling. Additional information on their

distribution, abundance, length-frequency, and condition within Diablo Cove was collected using a

random sampling design. Approximately 10% of the 15,500 m 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 north of the discharge structure and five transects were located south of it (Figure

3-27). Random coordinates above and below the transect lines were used to locate 1 m'uadrat sampling

plots between approximately the 0.0 m and +1.3 m tide levels. Abalone were counted within each

quadrat. Since 1991 abalone shell lengths were estimated visually and categorized as juvenile (<25 mm),

small (<50 mm), medium (51-100 mm) or large (>100 mm). Surveys were done once per year in

1981/1982, 1983, 1984/1985, 1988, twice per year from 1989-1995, and once per year beginning in

1996. Mean density was calculated for each transect. An estimate of the total number of
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Figure 3-27. Black abalone random quadrat transects and fixed 10-meter transects.
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3.3 Intertidal Black Abalone

abalone present in Diablo Cove during each survey was the product of the unweighted mean of the

individual transect densities and the estimated 15,500 m-"ofpotential black abalone habitat within the

cove.

The abundance, size distribution, and condition of abalone were monitored within permanent areas (or

transects) 2 m wide by approximately 10 m long. Two stations were located within Diablo Cove and five

stations were located outside the cove. Two new 10-meter transects were added in 1996 north of Diablo

Cove and one transect was added in 1997 south ofDiablo Cove (Figure 3-27). Surveys were done twice

per year from 1989 through 1996 and once in 1997.

Surveys'on abalone condition and abundance were done within several generally defined areas along the

approximately 10.0 km (6.2 mi - straight line distance) of coast between Point Buchon and Stillwater

Cove (Figure 3-27). Abalone observed during the surveys were manipulated by hand to determine how

firmlythey were attached to the rock surface. Those easily pulled from the rocks were usually afflicted

with WS and had foot muscles that were smaller in size than the circumference of their shell margins.

Abalone not accessible were examined for other signs of WS (e.g., retracted epipodium). Abalone not

obviously afflicted were considered healthy. The method yielded a rough estimate of the proportion of
healthy to unhealthy abalone within each area inspected.

3.3.3 Results

Black abalone abundance either declined or remained unchanged during OpPeriod-2 on all of the HBT

transects (Figure 3-28).

During black abalone surveys in Diablo Cove, 1,660 m'uadrats were sampled in 1996 and 1,503

quadrats were sampled in 1997 (Table 3-9). All ten transects in Diablo Cove were sampled in both years.

Mean abalone density in the quadrats sampled in the 1996 survey was 0.18 abalone per m'nd was

similar to that for the 1995 survey (0.16 per m'). In 1997 mean density declined to 0.12 abalone per m',

the lowest mean density for a summer survey. A similar decrease was observed between 1996 and 1997

among abalone at the south Diablo Cove and North Control 10-meter transects (Table 3-10). Abalone at

five other 10-meter transects regularly sampled since 1989 did not change substantially between 1996

and 1997. All seven of the transects sampled since 1989 were low in abundance in 1997 compared to

their initial levels.
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Figure 3-28. Haliolis cracherodii changes in density at the horizontal band transect stations. Wide and thin
lines represent+0.3 m and+0.9 m transect data, respectively.
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Table 3-9. Number ofquadrats sampled per transect, mean number ofabalone per m, and Diablo Cove population estimates for Diablo Cove
random surveys from 1981 to June 1995. Surveys from 1981-1985 extended throughout the spring and summer months of each year. Shaded
area indicates new data.

Survey Month/Year
Transect 81 83 85 10/88 I /89 7/89 I /90 7/90 I/91 7/91 I/92 7/92 I/93 6/93 2/94 6/94 2/95 6/95

Number of uadrats sam led er transect

SI

S2

S3

s4

SS

Nl
N2

N3

N4

NS

188 '79
114 123

182 199

83 88

82 n/s

125 n/s

183 190

193 222

151 154

47 50

153 171

109 128

125 205

86 89

85 79

135 148

227 225

230 217

157 153

50 50

166 173

120 123

201 195

93 90

87 81

157 197

234 224

225 214

161 156

54 46

157

127

195

88

83

208

228

224

157

60

138

n/s

n/s

96

89

170

228

231

156

50

159

130

195

100

93

206

228

231

161

55

156 168

111 130

186 195

89 93

77 86

156 105

230 228

233 n/s

170 158

52 54

170 166

124 128

n/s 195

93 95

90 90

191 n/s

231 231

233 233

158 161

52 54

161 172

134 132

205 195

94 96

88 90

195 n/s

223 232

225 223

157 160

55 57

171

131

202

94

90

170

231

234

159

53

166 180

138 124

204 198

96 91

82 88

210 210

230 224

232 228

160 160

53 55

;,, 223,169
;129,:125

- 197 196

95 92
92- 88

244 177

026 218
— 232 229

163 '59
-59 5

Transect

SI

S2

S3

S4

SS

Nl
N2

N3

N4

NS

.08 .OI

.25 .23

.21 .08

2.27 .85

.63 n/s

.64 n/s

1.21 .26

I.OI .87

.73 .30

4.19 I.SS

Total quadrats 1348 1205 1158 1558 1460 1217 1342

Mean number of abalone er
m'Ol

.00 .Ol .00 .00

.25 .24 .14 .05 .01

.08 .08 .02 .OI .02

1.76 1.92 1.23 .68 1.40

.86 3.00 1.72 1.59 1.41

.19 .14 .00 .00 .01

.78 .21 .09 .10 .03

.83 .86 .36 .05 .03

.58 . I 5 . I I .OI .03

1.12 2.26 .07 .35 .18

.00

n/s

n/s

.45

.38

.00

.07

.01

.01

.IS

.00 .04

.01 .09

.02 .02

.49 .42

.40 1.74

.00 .10

.03 .87

.03 .58

.00 . I I

.00 I.I5

.00 .02

.02 .02

.04 '/s

.74 .41

.5 I 1.06

.00 .02

.17 .19

n/s .33

.11 .22

.39 .27

1357 1465 1498 1499 1527

.00 .00 .00

.01 .07 .08

.00 .00 .00

.12 .21 .04

.47 .68 .13

n/s .03 n/s

.07 .35 .21

.19 .90 .17

.06 .44 . I5

.11 .82 .18

.01 .00 .00

. I I .01 .02

.00 .01 .04

.34 .10 .08

.8 I .24 .05

.00 .04 .05

.36 .40 .25

1.59 .60 .54

30 .2& .09

1.00 .42 .45

1353 1537 1357 1535 1571 1558 1660 1503

C

..00 .01

:;06'01
. '.01 ..01

.',;19, .07
'-.36 44

, .'03 .02
'"15 ",;I?

.-.63 '-29
;.07„.,09
";27: 30

o
0

c

'ts
Q

Mean density 1.12 .5 I

Total number sampled 1124 490

Diablo Cove population estimate 13064 5092

.64 .89 .37 .28 .33

805 847 409 246 274

8359 8900 4054 2568 2802

.14

107

1032

.10 .51 .22 .28 .I I .35 .I I .45 .21 .16 «,.18, .1

103 619 200 309 131 495 145 677 341 251 2?4 165

955 6328 1959 3016 1269 4936 1416 6595 3355 2492 2651."166



3.3 Intertidal Black Abalone

Table 3-10. Total numbers of black abalone counted on 10-meter stations, 1988-1997. The
number of quadrats sampled per transect varied among transects but was constant for each

'ransect. 'ns' not sampled; shading indicates new data.

Survey month/year

Transect 6/88 9/88 7/89 I/90 7/90 I/91 6/91 2/92 7/92 4/93 7/93 2/94 8/94 2/95 I10/95 3/96 8/96 7/97i
I

North Diablo Cove

South Diablo Cove

Postclsia Point

South Field's Cove

Seal Haulout

Stillwater Cove

North Control

Point Buchon

North Field's Cove

Corral

100 63 18 0 0 0 0

144 115 55 45 44

157 135 49 46 52

85 113 91 75 61

92 101 85 86

131 145 113 153 166

120 144 184 148 173

0 0
80 22

58 41

36 34

74 84

143 129

127 158

0 2

9 20

ns 15

27 23

56 49

ns 105

ns 129

0 0 0

3 36 20

19 10 24

36 28 46

30 26 21

104 ns 61

68 80 42

0 0 0 .'II
14 7 18

9'0

18 16 20

33 '20 19
"

18

19 24 19 'IS
ns 50 '9 4

38 ns 27
17'6

82 80
78- 62 68I

szl

The decreases in abalone abundance observed between the 1996 and 1997 surveys occurred primarily

among individuals in the juvenile and small size classes (Table 3-11). The absolute number of small

individuals decreased by one-half between 1996 and 1997 while juvenile abalone decreased by a factor

ofeight. The absolute number of medium sized individuals was nearly identical in 1996 and 1997 but the

proportion ofthe total number increased from 31 % in 1996 to nearly 60% in 1997.

In 1996, a total of 1,535 black abalone in five areas were examined qualitatively for symptoms of WS

(Table 3-12). Only three abalone in two areas were observed with WS symptoms. Six areas were

Total number ofabalone observed

Area ofObscvation

Postelsia Point

Nonh Field's Cove

Green Rock Cove

Point Buchon

Seat naulout

Finger Reetrrhurnb Rk.

Corral

Distance from
Diablo Cove

O. l km north

O,g km north

3 km nonh

le km nonh

I km south

4 km south

IO km south

tl994

no WS WS

252 0
200 0

230 0
689 I
164 2
ns ns

tl997

no WS WS

84 0

223 0
151 0
454 2

99 0
280 0

'rs not sampled

Totals 1535 3 . 1291 2

Table 3-12. Total numbers ofabalone with and without withering
syndrome from qualitative black abalone surveys outside Diablo

Cove, 1996-1997. Refer to Figure 3-27 for locations.

surveyed in 1997, and two of the 1,291

abalone examined were observed with

WS symptoms. The proportion of

abalone in the population affected by

WS was approximately 0.2% in both

years. The areas (Seal Haulout and

Finger Reef/Thumb Rock) where WS

was observed were surveyed with

equivalent search efforts in both 1996

and 1997.
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Table 3-11. Abundance of black abalone by size class (1981 through January 1991) and size range (July 1991 through July 1997) for all

Diablo Cove random surveys. Shaded area indicates new data '.

S~RR Ran e Sire SurvCy i«RR

~mm class 81 83 85 88z I/89 7/89> I/90 7/90z I/91 7/91 I/92 7/92 I /93 6/93 2/94 6/94 2/95 6/95 "-7/96 REDO/97

I - 10

I I - IS Juv
16 - 20
21 - 25

Totaljuvenile
% oftotal abalone

26 - 30
31 - 35
36 - 40 SM
41 - 45
46 - 50

Total small
% oftotal abalone

SI - 60
61 - 70
71 - 80 Itld
81 - 90
91 - 100

Total medium
% oftotal abalone

101 - 110

I I I - 120 Lg
>120

Total large (<I20)
% oftotal abalone

6
5.8

98 63 185 174 69 84 76 29 36

98 63 185 274 68

8.7 I2.9 23.0 32.3 /6.6
84 76

34. I 27.7
29 36

27. I 3$.0

539 285 421

48.0 S8.2 S2.3
441 218
S2.l $3.3

115 168

46.7 6I.3
66 46

6/.7 44.7

486 142 199 132 123 47 30 12 15
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3.3 Intertidal Black Abalone

3.3.4 Discussion

Black abalone abundance continued to decline in Diablo Cove and control areas from 1995-1997. The

magnitude of the decreases over this period was not as large as the declines observed from 1990-1994.

Increased population estimates from the Diablo Cove surveys prior to 1995 were the result of strong

juvenile recruitment in the summer, and the survival and growth of these cohorts into larger size classes.

The natural mortality,rate of newly recruited and juvenile abalone is known to be very large (McShane,

1992) and is probably increased by the presence of WS in the population. Substantial recruitment was

last observed in 1994. The results of the Diablo Cove surveys that contrast the high abalone densities in

summer with the low densities in winter were indicative of these mortality factors. Winter densities from

1991-1994 surveys were very close in value to the estimated 1997 survey density. Survival rates for

abalone have apparently been very low because large adults over 80 mm shell length are rare in Diablo

Cove (Table 3-11).

The presence of abalone in Diablo Cove and other areas indicated that at least some of the population

was more resistant to the effects of WS. Abalone abundance at the 10-meter transects remained stable in

some areas and declined at others from 1996 to 1997. These changes were less than the declines prior to

1995. Declines of 91% and 70% since 1989 have occurred at the north control and Stillwater Cove 10-

meter transects, respectively. Declines at the transects in north and south Diablo Cove over the same time

period were 99% and 94%, respectively. WS caused similar declines over this time period in other

coastal areas of central and southern California (Altstatt et al., 1996), and at the Channel Islands (Davis

et al., 1992). In Diablo Cove the elevated water temperatures increased the mortality rate attributed to

WS (Steinbeck, 1992). WS was still present in a small portion of the adult abalone population in 1996

and 1997. Without additional recruitment ofjuvenile abalone, the abundance of the remaining population

can be expected to decrease through natural and WS-related mortality.
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3.4 Intertidal Fishes

3.4 Intertidal Fishes

3.4.1 Introduction

The intertidal fish community in the Diablo vicinity prior to power plant operation was similar to that

previously described at 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 (Kelly et al., 1985). Previous analysis of intertidal fish data (Tenera, Inc., 1997) concluded that

the power plant discharge decreased the abundances of some common intertidal fish species but did not

substantially alter the relative abundances of the species. However, the Field's Cove station was used as

a 'control'n the analysis. Field's Cove was occasionally contacted by power plant discharges and

stations there cannot be expected to represent conditions in areas not contacted by the plume. As a result,

the analyses may have underestimated the magnitude ofsome of the observed effects.

The following section describes changes in the composition of the intertidal fish fauna in Diablo Cove

and Field's Cove from OpPeriod-2 and compares them to OpPeriod-1. Size frequencies for one of the

more abundant species, Xiphister mucosus (black prickleback), are also presented to portray recruitment

during Opperiod-2.

3.4.2 Methods

Intertidal fishes were sampled using the same station arrays and basic methods. as the vertical band

transect (VBT) sampling methodology. At each of the 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 near the water's edge at low tide (approximately -0.2 m

MLLW). Transects within a station were separated by approximately 3 m. Each transect served as a

reference line used to position 12-1 m'ermanent sampling quadrats, for a total of 36-1 m'uadrats per

station. Foliose algae within the quadrats were examined for fishes that may occur among or beneath the

fronds. Moveable rocks were carefully liAed and any fishes seen were captured in small hand nets.

Fishes were identified to the lowest practical taxonomic level, measured, and returned to the quadrat

after sampling was completed. The field methods did not allow consistent identification ofnewly settled

juvenile fishes to the species level. These were grouped into composite taxa such as
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3.4 Intertidal Fishes

Anoplarchus/Cebidichthys or Pholididae/Stichaeidae. Diablo Cove VBT stations were sampled annually

and Field's Cove station FC1-V was sampled quarterly during OpPeriod-2.

Intertidal fish data were not analyzed statistically using the ANOVA analysis model because Field's

Cove was not considered a valid control station. Mean period abundances were compared qualitatively

for the pre-operation period and the two periods between Field's Cove (FC1-V), north Diablo Cove

(NDC1-V) and south Diablo Cove (SDC2-V).

3.4.3 Results

Communit Overview

Mean abundances per taxa and numbers of taxa per survey were generally greatest at the Field's Cove

station. Twelve fish taxa were sampled at the Field's Cove station during 9 surveys in OpPeriod-2 with

an average of 6.9 taxa per survey (Figure 3-29a). This compared to 4.5 taxa per survey at the north

Diablo Cove station (Figure 3-29b) and 6.0 per survey at the south Diablo Cove station (Figure 3-29c).

Xiphister mucosus (rock prickleback) was the most abuhdant species during the two periods in Field's

Cove. It was less abundant at the two stations in Diablo Cove. Anoplarchus/Cebidichthys complex (high

cockscomb/monkeyface-eel) declined and juvenile Stichaeidae/Pholididae increased between OpPeriod-1

and OpPeriod-2 in Field's Cove. Other common taxa were relatively unchanged.

Two surveys were completed at the north Diablo Cove station during OpPeriod-2. The greatest change

between periods was a decline in the Anoplarchus/Cebidichthys complex (Figure 3-29b).

Stichaeidae/Pholididae increased slightly while other taxa, including Xiphister mucosus, remained

relatively unchanged in OpPeriod-2. Xiphister atropurpureus declined after power plant start-up, and

remained at very low abundance levels in north Diablo Cove. The mean number of taxa per survey also

declined at this station after plant start-up, but increased slightly during OpPeriod-2.

During two surveys in south Diablo Cove, Cebidichihys violaceus and Stichaeidae/Pholididae increased

relative to the Field's Cove station and Anqplarchus purpurescens declined (Figure 3-29c). Scytalina

cerdale (graveldiver) were not recorded on the station during OpPeriod-2. This species was typically

found in south Diablo Cove and was present in almost all previous surveys. The mean number oftaxa per

station was nearly equivalent to the Field's Cove transect during OpPeriod-2.
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a) Field's Cove: mean number of fishes at FC 1-V

Pre pere tion (9 surveys)
(Jan. '78 - Dec. '84)

0 5 10 15 20

Operation 1 (31 surveys)
(Jan. '87- Jun. '95)

0 5 10 15 '0
Operation 2 (9 surveys)

(Jul. '95- Dec. '97)

0 5 10 15 20
Anopterchus s ppJCebidichthys
Xiphlster mucosus
Oligocottus snyderl
Gob/csex mseandricus
Xtph/ster a tropurpuleus
Xererpes rucolum
Cottid™ae fjuv.)
Gibbonsle spp.
Cebidichthys vfoleceus
A/ted/us leterslis
SCryfe¹ra Ntrdtfre
Xrphlster s pp. Quy.)
Stichaeidae/PhottdIdae
Anoplsrchus puowrescens
Artedius s

Number of other taxa
Toter number of taxa
Mean ¹ of taxa per survey

31.2
26.1

7.9
7.7
4.7

0.3
0.2
0.2
0.1

3
13

6.4

10.5 Q~~
16.6
6.5
3.0
2.2

.4
0.8
0.3
3.5

2'.O g
< 0.1

3
16

5.9

0.3
17.0
4.9 ~
2.9 gag
0.1

2.2 @21

6.4
3.8

1,

6.9 I
12 "

b) North Diablo Cove: mean number of fishes
(21 surveys)

201510 5 0 5 101520
X/phlsterabopurtwreus 17.1
Xererpes rucorum 5.5
Mph/ster spp. (juv.) 0.6
GIbbonsle spp. 0.6
CeNdichthys vfoleceus 0.3
Sftmaerdae/pmrxr
Anopierchus purpurescens
Gob/csex meesndr/cus 3.3
Xiphistermucosus 20.7
0//frocottus snyded 2.0
Anopreiehbfb p'p7CeNdiehthya 16.

Number of other taxa 4
Total number of taxa 13
Mean ¹ of taxa Per survey 6.1

at NDC 1-V

(31 surveys)

20 1 ~ 10 5 0 5 10 15 20

O.sl
1,4

c 0.1
0.5

0.3
0.2
3.6
0.5

2
13

2.7

(2 surveys)

20 15 10 5 0 5 10 15 20
0.5
0.5

0.5

0.5
1.5
05

0
7

4.5

Xrph/ster etropurpureus 18.5
Scytelina cenfale 13.7
CeNdi chthys vforeceus 1.2
Gibbonsle spp. 0.7
Xiphislers pp. tiuv. 0.1
7trf~ivs eterh1is
Stichaeidae/Pholididae
Anopra/chus pugwrescens
Artediusspp.
Gohesox meeendricus 7.6
cbttrda
Xererpes fucorum 3.8
Xiphlstermucosus 22.6
Oligocottus snyderf 2.6
Ano erebus s JCebldichth 6 9

3.3
2.0
2.0
0.1
0.5

1.6
1.7

c 0.1
0.3

0.2
9.2
1.0
38

c) South Diablo Cove: mean number of fishes at SDC 2-V
(21 surveys) (32 surveys)

201510 5 0 5 101520 201510 5 0 5 101520
(2 surveys)

20 15 10 5 0 5 10 15 20
1.0

8.5

9.5
0.5

2.5

0.5
7.0,
1.0

Number of other taxa 4
Total number of taxa 15

'ean¹ of taxa per survey 7.6

5
20

5.6

0
8

6.0 !i

I

Figure 3-29. Intertidal fish abundances at vertical band transect stations. a) Field's Cove study period means
(values and bars). b) Study period mean abundances (values) and differences in abundance (bars) from Field's
Cove for north Diablo Cove. c) Study period mean abundances (values) and differences in abundance (bars)
from Field's Cove for south Diablo Cove. A dashed line for abundance in all three study periods for Field's
Cove denotes the taxon occurred at the north or south Diablo Cove station but not at the Field's Cove station.
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Select S ecies Abundances

Long-term abundance data from 1979 to 1997 are presented for three of the, historically most abundant

intertidal fishes. The plots illustrate continuations of or departures from previous trends. Mean

abundances for all intertidal fish taxa sampled during OpPeriod-2 are presented in Appendix C.

Xiphister mucosus was more abundant at the Field's Cove station than at Diablo Cove stations

(Figure 3-30). It increased slightly in both north and south Diablo Cove in 1996 and 1997, as compared

to 1995, but varied widely in abundance in Field's Cove. Lowest abundances from 1992 to 1997 tended

to occur in early winter, although in 1996 highest abundances were recorded in February.

Xiphister atropurpureus declined in 1996 and 1997 at south Diablo Cove stations and was nearly absent

at the north Diablo Cove and Field's Cove stations (Figure 3-31). This species declined significantly

after power plant start-up and continued a pattern of low but variable abundance at the stations from

1992 to 1997.

Early juveniles ofAnoplarchus purpttrescens and Cebidichthys violaceus were combined into a single

category because of difficulties in field identifications of small specimens. This taxonomic complex

continued to be rare at all stations in 1996 and 1997 and had not recovered after long-term declines that

began in the late 1980's (Figure 3-32).

Len thFre uenc Anal sis

Xiphister mucosus (rock prickleback) was the only species abundant enough to examine seasonal trends

in size frequency. Total lengths (TL) at the Field's Cove station ranged from 40 mm to 180 mm

(Figure 3-33). Some smaller individuals of this species were likely sampled, but small specimens were

included in the Stichaeidae/Pholididae category because of uncertainties in field identification. There

was a greater proportion of small X mucosus found during the late fall and winter surveys (November to

January) than found in the summer surveys (Table 3-13). At the Field's Cove station, the smallest mean

lengths (56.8 mm) occurred during December 1996 and the greatest mean length occurred in July 1995

(93.2 mm). Seasonal trends in mean size could not be assessed at NDC1-V and SDC2-V due to the small

number of individuals measured at these stations (Figure 3-34).
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Figure 3-30. Xipister mucosus changes in density at the vertical band transect stations.
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Figure 3-,,31. Xipister aIropurureus changes in density at the vertical band transect stations.
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Figure 3-32. Anoplarchus/Cebidichlhys changes in density at the vertical band transect stations.
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Figure 3-33. Xiphister mucosus length frequencies at the Field's Cove station.
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Figure 3-34. Xiphistermucosus length frequencies at the north'Diablo Cove and south Diablo Cove stations.
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Table 3-13. Mean total lengths (mm) of Xiphisrer tttucosus at Field's Cove and Diablo Cove
stations, 1995-1997. 'n' number of specimens measured; 'ns'ndicates that station was not
sampled.

Field's Cove

Month/Year mean n

North Diablo Cove South Diablo Cove

mean n mean n

Jan-95
Jun-95,
Jul-95

Nov-95
Jan-96
Jun-96
Jul-96

Dec-96
Jun-97
Sep-97
Dec-97

67.5 20
78.1 21
93.2 5
91.3 21

75.7 34
84.4 7
84.5 25
56.8 20
82.0 25
83.3 12

75.8 4

ns
ns

ns
ns

68.0
ns

ns
107.5

ns

62.5 2
92.5 2
ns
ns

ns
ns

71.3
ns

ns
56.5
ns

3.4.4 Discussion

Several factors determine the abundance of intertidal fishes in an area, including habitat (e.g., substrate

and algal cover), food availability, recruitment success, and physical environmental factors (e.g.,

temperature and wave exposure). Although these factors vary between stations in Diablo Cove and

Field's Cove, analysis of long-term data from 1979 to 1995 demonstrated that abundances of intertidal

fishes in Diablo Cove generally declined as a result ofpower plant operation (Tenera, Inc., 1997). During

OpPeriod-2, this trend continued with fewer fishes and fewer taxa found at north Diablo Cove than at

either south Diablo Cove or Field's Cove. Field's Cove provided the best habitat for many of the taxa,

particularly Xiphisrer mucosus, that has been one of the most abundant taxa in both coves (Kelly et al.,

1985). X mucosus declined significantly at the north Diablo Cove station aAer power plant start-up, and

numbers were still depressed at this location in OpPeriod-2.

The fewer number of taxa observed in Diablo Cove during OpPeriod-2 was a result of the fewer number

of surveys sampled (2) compared to OpPeriod-1 (32). When multiple surveys are conducted throughout

the year over many years, there is a greater opportunity to sample uncommon taxa or taxa that may be

present only seasonally.

South Diablo Cove had a wide intertidal zone with varied substrate that provided habitat for intertidal

fishes. A catastrophic rock slide in 1983 buried the station under rock fragments, but this new substrate

still provided habitat for intertidal fishes throughout plant operation. Cebidichthys violaceus was
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generally more abundant at this station than elsewhere. It was also the only station where Scytaliua

cerdale (graveldiver) was consistently found, except during the two surveys in OpPeriod-2. Annual

recruitment of Stichaeidae/Pholididae occurred at this station during all years after plant start-up. This

indicated that the area still functioned as viable settlement habitat for several intertidal fish species.

Changes in size frequency distributions of X mucosus yielded some information on recruitment and

growth in the species during those surveys where an adequate number of individuals was sampled at a

station (approximately 10-15 fishes). Increasing mean size between winter and summer surveys probably

represented growth of annual cohorts of recruits. The mean sizes of fishes at the Field's Cove station
I

increased approximately 20 mm between winter and summer. The data were not adequate to assess

variation in growth rates ofX mucosus between Diablo Cove and Field's Cove stations. Smaller size

classes were not well represented in the length frequency analysis ofX mucosus because most of the

smaller fishes were classified as Stichaeidae/Pholididae. The larger size classes (>120 mm) were also

infrequent on the stations probably due to natural mortality or migration of larger fishes into subtidal

habitats. X mucosus and Cebidichrhys violaceus (> 250 mm) are primarily subtidal as adults (> ca. 250

mm), and juveniles of these species tend to occur higher in the intertidal (Barton, 1981).
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4.1 Subtidal Algae

4.0 Subtidal Studies

Subtidal algae, invertebrates, and fishes were sampled in several field studies of Diablo Cove, Field's

Cove, and control areas. Algae and invertebrate communities were sampled for species composition and

abundance at permanent benthic stations,'and fishes were identified and enumerated along permanent

transects located near the benthic stations. The distribution and abundance of bull kelp (Nereocyslis

ltterkeana) and giant kelp (Macrocystis pyrifera) in Diablo Cove were mapped in the habitat-forming

kelp study. Red abalone 'and other macroinvertebrates were counted in Diablo Cove, Field's Cove, and

South Control using a random sampling design.

4.1 Subtidal A'lgae

4.1.1 Introduction

Subtidal algae were sampled at DCPP since 1976. An earlier analysis of data collected through June

1995 detected effects from the discharge on algal understory assemblages in Diablo Cove (Tenera, Inc.,

1997). The changes consisted of declines in surface canopy bull kelp, species of subcanopy kelp, and

some predominant understory species. Coincident with this change were increases in previously

uncommon red algal understory species. The spatial extent of change involving the subcanopy kelps and

the algal understory was restricted to depths less than about 7 m in Diablo Cove. Discharge effects in

bull kelp, detected as early deterioration of surface fronds, extended over the largest area (Field's Cove

and areas northward to Lion Rock) during the 1987 warm water El Nino. Giant kelp surface canopies

increased in abundance throughout Diablo Cove, beginning in 1990. A geographic information system

(GIS) analysis of kelp aerial overflight photographs was'sed as an additional method to determine the

spatial area ofdischarge effects in surface canopy kelp species. The results were inconclusive, due to the

limited number ofyears available for analysis and high variation in kelp abundance (Tenera, Inc., 1997).

The results below describe what further changes occurred in the algal understory and kelp assemblages

with continued operation of the DCPP, through analysis of data collected in Diablo Cove, Field's Cove,

and control locations during OpPeriod-2. New or continuing effects are described based on comparisons

of results for OpPeriod-2 to results for OpPeriod-1. Results for OpPeriod-1 are described in the TEMP

Analysis Report. Results for Field's Cove station FC-2 ar'e not presented in this section because FC-2
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4.1 Subtidal Algae

was at a depth of -9 m (-30 ft) and no control station at a similar depth was sampled in OpPeriod-2.

Results for FC-2 for OpPeriod-2 are presented in Appendix C.

4.1.2 Methods

Sam lin Methods

Subtidal algae were monitored at permanent benthic stations (Figure 4-1) using the subtidal arc quadrant

(SAQ) and random point contact (RPC) sampling methods. Each circular station had a radius of 3.1 m

and a sampling area of28 m'. The center 4 m'rea, 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 m'n area. All stations were'stablished on

substrates of primarily mixed bedrock and boulders with small amounts of cobble and sand. Depths

ranged from -3 m to -10 m (-10 A to -32 ft) MLLW.Sampling frequency was approximately four times

'per year from 1988 through June 1995. In June 1995 the sampling frequency was reduced to two surveys

per year. The frequency of sampling at Field's Cove stations remained at four times per year.

. I

Kelp species (large brown algae of the order Laminariales and Fucales) and macroinvertebrates (Section

4.2.2) were sampled using the arc quadrant sampling method. Kelp species sampled were the subcanopy

kelps Pterygophora californica, Laminaria serchellt', and Egregia menziesit', and the surface canopy-

forming kelps Nereocysris luerkeana and Macrocystts pyrifera. -Juvenile plants of these species (which

were not recognizable to the species level) were counted and recorded as 'Laminariales'. The kelps

Sargassum muricum and Cystoseira osmundacea (Fucales) were also counted. C. osmundacea was

further differentiated into those plants with only a small basal portion, and larger plants with floating

reproductive fronds.

The RPC sampling method was used to estimate the percent coverage of algae, sessile invertebrates, and

substrates. A line with 10 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. A new set of randomly selected points was sampled each survey. The presence of all taxa

observed directly under the points was recorded. 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.
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Figure 4-1. Subtidal benthic stations and habitat-forming kelp survey
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4.1 Subtidal Algae

Annual kelp surveys documented changes in kelp surface-canopy cover through time. Surveys were done

from the north and south points of Diablo Cove (Figure 4-1). The kelp surveys from 1971 through 1982

were done by CDF&G. The surveys were conducted in October. October is the end of the growth cycle

when the maximum number of bull kelp plants have reached the surface and could be counted. Sub-

surface plants not counted using this method were sampled using the arc quadrant method described

previously. Two observers at each point counted and mapped the extent ofbull 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. A final annual census total for Diablo Cove and a composite map depicting the

locations ofbull kelp and giant kelp were developed from the data.

Anal sis Methods

Abundances of individual taxa were analyzed for changes between OpPeriod-1 and OpPeriod-2 using

ANOVA(Section 1.3). The algal taxa analyzed were those that formed 99% of the total abundance in the

two periods at the Diablo Cove and Field's Cove stations. Kelp holdfast, basal frond, and sporophyll

cover were included as part of the algal understory in determining the taxa that formed 99% of the total

understory algal cover, but crustose taxa were not included. Crustose taxa were abundant, and their

omission placed more taxa on the analysis list. Crustose taxa and-bare rock coverage were then added

back onto the analysis list. The kelp taxa were analyzed separately using the count data obtained from the

SAQ sampling method. Field's Cove station FC 2-9 (Figure 4-1) was not statistically analyzed because

no comparative, deep water control existed.

Correspondence analysis of subtidal algae used data from the RPC and SAQ sampling methods. Data

from 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 were used in the analysis. Data for these taxa were

log(x+1) 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 (SC 1-3m), north Diablo

'Cove (NDC 3-3m and 4-3m), south Diablo Cove (SDC 2-3m and 3 -3m), and Field's Cove (FC 1-3m).

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
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4.1 Subtidal Algae

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 1.3.

4.1.3 Results

Understory algae and kelp data from the control station were used as a baseline for describing changes at

stations in Diablo Cove and Field's Cove. Articulated coralline algae (Calliarthron/Bossiella spp.),

coralline crustose algae, and two foliose red algal species (Cryptopleura ruprechtiana and

Chondracanthus corymbiferus) continued to be the most abundant understory taxa at the control station

in OpPeriod-2 (Figure 4-2a). The subcanopy kelp species Pterygophora californica and Laminaria

setchellii and juvenile forms of these species (Laminariales) remained in greater numbers at the control

station than the surface canopy kelps Nereocystis luetkeana and Cystoseira osmundacea (Figure 4-2b).

The assemblage of foliose understory algae and kelp at Diablo Cove stations in OpPeriod-2 differed from

the control because of shiAs in composition and abundance that occurred during OpPeriod-1 (Figure

4-3). Cryptopleura violacea and Farlowia/Pikea spp. were the dominant foliose understory algae at the

stations during OpPeriod-2 (Figure 4-3a). These two species have increased since plant start-up and

replaced Cryptopleura ruprechtiana as the dominant understory species at the Diablo Cove stations. A
decrease in total abundance ofunderstory algae (excluding crustose taxa) occurred between periods.

The composition of kelp species at Diablo Cove stations was different from control and Field's Cove

stations. Subcanopy kelp species declined in abundance in Diablo Cove during OpPeriod-1 and remained

low in abundance through OpPeriod-2. Two surface canopy kelps in Diablo Cove, Macrocyslis spp. and

Sargassum muticum, were not found at control and Field's Cove stations (Figure 4-3b).

Understory algae and kelp composition at the Field's Cove station has remained similar to the control

station during power plant operation (Figure 4-4). Although total understory algal cover declined in

OpPeriod-2, the algal understory at the Field's Cove station was dominated by Cryptopleura

ruprechtiana (Figure 4-4a). This species characterized the understory at Diablo Cove stations before

plant operation. The foliose red alga Chondracanthus corymbiferus and the annual brown alga

Desmarestia spp. were also dominant understory taxa at the Field's Cove station. These same understory

taxa, subcanopy kelps (primarily Laminaria setchellr') and bull kelp (Nereocystis luetkeana) also

occurred at the control station.
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Figure 4-3. Differences in subtidal algal abundances between Diablo Cove stations and the control station.
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TENERA E8-001.4 4-8 RlVMP 1995-97 Progress Report



4.1 Subtidal Algae

Thirty-nine subtidal algal taxa (31 understory taxa and 8 kelp taxa), bare rock, total understory algal

cover, mean species richness (mean no. taxa/7m~), and algal diversity were statistically analyzed for

changes between periods using ANOVA (Table 4-1). Total understory algal cover, diversity, and mean

species richness significantly declined at Diablo Cove stations. The decline was associated with a

significant increase in bare rock space. Significant decreases were also detected in total understory algal

cover and diversity at the Field's Cove station (Table 4-1).

Changes within the algal understory were analyzed for individual taxa. There were no changes detected

between periods in the two understory taxa Cryptopleura violacea and Crypropleura ruprechriana.

Significant increases between periods in Farlowia/Pikea spp. and giant kelp (Macrocysris spp.) were

detected at the Diablo Cove stations. Bull kelp (Nereocystis luetkeana) decreased significantly in Diablo

Cove:Overall there were few changes detected at the Field's Cove station. Over half of the taxa analyzed

for the Field's Cove station had inconclusive test results, while less than 20% of the taxa analyzed for the

Diablo Cove stations had inconclusive test results (Table 4-1).

Analysis of community-level changes from 1992 through 1997 were analyzed using correspondence

analysis. The first two CA axes accounted for almost 75% of the variation (Figure 4-5). The analysis

clearly separated survey scores of north and south Diablo Cove stations from scores of the control and

Field's Cove stations on the first axis (Figure 4-Sa). The species scores (Figure 4-Sb) characterizing the

control and Field's Cove stations in this period were kelp and understory species that had declined at the

Diablo Cove stations. The annual survey scores show the north and south Diablo Cove stations remained

relatively similar to one another when compared to the control and Field's Cove stations. The north and

south Diablo Cove stations were characterized by species scores for Macrocysris spp., Nienburgia

andersoniana, and Chondracanthus harveyanuslspinosus. The. second axis separated annual survey

scores for control and Field's Cove stations. The South Control station was characterized by species

scores corresponding to subcanopy kelps, while the Field's Cove station was characterized by a mix of
kelp and red algal understory species.

Select S ecies Abundances

Changes in the algal understory following power plant start-up are characterized by abundance patterns

in several taxa. Cryptopleura ruprechtiana that was abundant before plant operation decreased to very
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4.1 Subtldal Algae

Table 4-1. ANOVA results for changes in algae, bare rock, and community indices at subtidal benthic
stations in Diablo Cove and Field's Cove. Data were tested between OpPeriod-1 and OpPeriod-2. Taxa
w'ith significant increases or decreases had test results with p<0.10. The 'no change'ategory included
taxa with a p>0.10 and a test power to detect a 50% change >0.70. Results were inconclusive ifp>0.10
and test power was <0.70. 'Winter', 'summer'r 'station (number)'ndicate that significant effects were
restricted to a specific season or number of stations. Asterisk (*) indicates kelp taxon enumerated by
counts of individual plants.

Diablo Cove comparisons Field's Cove comparisons

Taxoll
No Results

Increase Decrease Change Inconclusive
No Results

Increase Decrease Change Inconclusive

Ahnfetttopsts linearis
Calliarthron/ttossiella
Callophyllis s pp.

Chondracanthus corymbiferus
Chond. harveyanus /C. spinosus

Chrysophyta unid.
Corallina o+icinalis
coralline crust

Cryptopleura ruprechtiana
Cryrttopleura violacea

Cystoseira osmundacea e

Desmarestia s pp.

Dicytoneurum californicum
Egregia men:iesii u

Erythrophyllum delesseri oides
Fartotvia/Pikea
filamentous rcd algae - complex
Gelidium robustum

Gelidium spp.

Hatymenia/Sebi~en!a
Laminaria

setchellii'aminariales

(juvenile)'tacrocystis

s p
p.'ta-aellalilacina

hticrocladia coulteri
¹r eocystis

luetkeana'ienburgia

andersoniana
non-coralline crustosc algae
Osmundea spp.

Phyllospadix s
pp.'olyneuralatissima

Pterygophora californica e

Prionitis australis
'rionitisspp.

Pterosiphonia dendroidea
Rhodymenia spp.
Sarcodi otheca gaudichaudi i
Sargassum muticum e s

Ulva/Enteromorpha

station (2)

X'

X

X

winter

summer

station (2)

X
station (4)'ummer

X
summer

station

(I)'inter

station
(4)''ummer

X
X

sum/sta (I)'

X

X
X
X

X

Xc

X Xx''
x'

X

summer

winter

X
X

X
X
X

X

X
X

Xs

X
X

X

X

Xs

X

Xs

Xs

X
X

X

X''

X
X

(table continued)
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4.1 Subtidal Algae

Table 4-1 (continued). ANOVA results for changes in algae, bare rock, and community indices at
subtidal benthic stations in Diablo Cove and Field's Cove.

'iablo

Cove comparisons Field's Cove comparisons

Taxon
No Results

Increase Decrease Change Inconclusive
No Results

Increase Decrease Change „ inconclusive

Bare rock

Total algal cover

Algal diversity
Species richness

TOTAL(individual taxa only)

Percent of total

X

12

31

X
X
X
13

33 18 18 10

X
X

10

10

26

21

54

Absent at control station.
2 May be designated as 'no change'uc to continued absence at control and cove stations.

Absent at cove stations.
4

Designated as 'no change'uc to significant incrcascs and decreases at neighboring stations.
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Figure 4-5. First and second dimension scores from correspondence analysis ofsubtidal kelp and understory
algae data from the arc quadrant and random point contact studies. The data in 'a'nd 'b'ere transformed
using log (x+1) prior to the analysis.
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4.1 Subtldal Algae

low levels of abundance at Diablo Cove stations during OpPeriod-1 and remained low in abundance

during OpPeriod-2 (Figures 4-3 and 4-6). No significant difference in abundance was detected for this

alga between periods relative to controls (Table 4-1). In contrast, a closely related red alga, Crypiopleura

violacea was not abundant before operation and then increased in abundance during OpPeriod-1 (Figure

4-3 and 4-7). There was also no significant difference in abundance detected between periods for this

alga (Table 4-1). Farlowia/Pikea spp. was also not abundant before operation (Figures 4-3 and 4-8). It

increased in abundance during OpPeriod-1 and has continued to increase during OpPeriod-2 (Table 4-1).

Changes in the subcanopy kelps in Diablo Cove are represented by Pterygophora californica that

decreased in abundance during OpPeriod-1 and remained low in abundance at Diablo Cove stations

during OpPeriod-2 (Figure 4-9). The statistically significant increase in P. californica in Diablo Cove

between periods was a result of the continued low abundance being compared to a decrease in abundance

at the control station.

Surface-occurring bull kelp continued to be low in abundance in Diablo Cove from 1995 through 1996,

and was absent in 1997 (Figure 4-10). A statistically significant increase was detected in bull kelp at the

Field's Cove station. In contrast, giant kelp (Macrocystis spp.) continued to be abundant in Diablo Cove.

Increases in giant kelp abundance in Diablo Cove were also observed at the benthic stations (Figure

4-11).

4.1.4 Discussion

New or continuing effects of the discharge were identified by comparing current analysis results to

discharge effects described in the TEMP Analysis Report. The comparisons for all but one taxon

indicated continued or new effects from the discharge (Table 4-2). Changes in individual algal taxa

during OpPeriod-2 involved more decreases than increases in abundance, accounting for the significant

changes from prior trends in mean species richness, mean species diversity, and total understory algal

cover. The significant decline in mean species richness in Diablo Cove was a continuation of a previous

decline detected in this community index.

Continued changes were not detected in some of the understory taxa that changed following power plant

start-up. Continued increases were detected in Farlowia/Pikea and giant kelp (Macrocysris spp.). There

were new changes detected in a large number of taxa. Most of the changes were newly-detected
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Figure 4-6. Cryptopleura rtfprechliana changes in cover at subtidal benthic stations.
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Figure 4-7. Cryptopleftra violacea changes in cover at subtidal benthic stations.
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Figure 4-S. Farlowia/Pikea spp;complex changes in cover at subtidal benthic stations.
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Figure 4-9. Pterygophora californica changes in density at subtidal benthic stations.
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Figure 4-11. Macrocystispyrifera changes in density at subtidal benthic stations.
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4.1 Subtidal Algae

Table 4-2. Comparison ofdischarge effects between OpPeriod-1 and OpPeriod-2 in subtidal algae at -3m
and -4m MLLW benthic stations. Statistically significant results are compared between the TEMP
Analysis Report (Tables 4-4 and 4-5) and this report (Table 4-1).

Category and Taxon

CONTINUED DISCHARGE EFFECTS
Ma nitudcofeffectunchan ed

TEMP Analysis Report Results
(OpPeriod-I)

Diablo Cove

Rcport Results
(OpPeriod-2)

Diablo Cove Field's Cove

'allophyllis spp.
coralline crustose algae

Cryplopleura ruprechtiana
Cryplopleura violacea
non-coralline crustosc algae

Ma nitude ofeffect increased

Ahnfeitlopsis linearis
Calliarthron/ltossiella
Chondracanthus harveyanus/
spin osus

Farlolria/Pikea
filamentous rcd algae - complex
hlacracystts spp.
Species richness

Bare rock
Fffect or trend in abundance reversed

Chondracanthus corp7nbtferus
Corallina o+icinaiis
Cysloseira osmundacea

Desmareslia s p p.
Gelidi um robustum

Halymenia/SchL~menia - complex
Prionllis s pp.

Sarcodiotheca gaudichaudii
Algal diversity

Contrastin trends between DC and FC

Kereocystis luelkeana

Plerygophora californlca
NEw DISCHARGE EFFECTS

Previousl undescribed effects

Chrysophyta unid.
Dicyloneurum californicum
Sythrophyllum delesserloides
Gelidium spp.
Laminariales (juvcnilc)
hfa=aella lilacina
hficrocladia coulteri
iVienburgla andersoniana
Osmundea spp.

Polyneura lalissima
Prionilis australis.

Pterosiphonia dendroldea

Rhodymenia spp.

Understory algal cover

NO DISCHARGE EFFECTS

Ulva/Enteromorpha

decrease

increase

decrease

increase

increase

increase

decrcasc

lnctcasc

increase

increase

increase

decrease

incrcasc .

increase

decrease

decrease

decrease

increase

increase

increase

increase

increase

decrease

decrease

inconclusive

inconclusive
not tcstcd

not tested

inconclusive

inconclusive

no change

inconclusive

inconclusive

inconclusive

inconclusive

not tested

no change

no change

inconclusive

no change

no change

no change

no change

no change

increase

decrease

increase

increase

increase

increase

decrease

increase

dccfcasc

increase

increase

inconclusive
no change

decrease

decrease

decrease

decrease

decrease

increase

increase

inconclusive

inconclusive
increase

increase

decrease

decrease

decrease

decrease

decrease

decrease

increase

decrease

decrease

no change

no change

no change

no change

no change

no change

inconclusive

incbnclusive

inconclusive

no change

inconclusive
inconclusive

no change

no change

no change

inconclusive

no change

increase

decrcasc

inconclusive

no change

inconclusive

decrcasc

increase

inconclusive

inconclusive

incrcasc

decrease

inconclusive
increase

decrease

inconclusive
inconclusive

inconclusive

decrease

inconclusive

inconclusive

no change

decrease

inconclusive
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4.1 Subtidal Algae

decreases in abundance. These declines may have been responses to shading effects from the increased

abundance ofgiant kelp.

Changes in Cryptopleura ruprechtiana, Cryptopleura violacea, Farlowia/Pikea spp. and subcanopy

kelps were previously used to map seafloor areas of discharge effects to benthic algae in Diablo Cove

(Tenera, Inc., 1997). However, using these algae as indicators ofdischarge effects may be more difficult.

as continued changes in understory algae occur in Diablo Cove as a result of shading by giant kelp

(Macrocystis spp.).

There were few effects ofthe discharge detected at the Field's Cove station during OpPeriod-2. The high

percentage of taxa within Field's Cove that had inconclusive test results were probably a result of the

absence of discharge effects or their small effect sizes. The Field's Cove station was not sampled before

1990. The absence of any pre-'operational data limited the ability to interpret the importance of changes

in Field's Cove that were detected between OpPeriod-1 and OpPeriod-2. Effects in Field's Cove were

identified by examining taxa that shared similar patterns of change between Diablo and Field's cove

stations. The number of inconclusive results, continued abundances of understory taxa characteristic of

control areas, absence ofgiant kelp and increases in temperature-sensitive bull kelp all provide evidence

that any discharge effects at the Field's Cove station were much reduced in magnitude compared to

Diablo Cove
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4.2 Subtidal Invertebrates

4.2.1 Introduction

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, Inc., 1997). These changes included

increases in the abundance ofdunce-cap limpets, several species of nudibranchs, ornate tube worms, and

serpulid polychaetes. Purple urchins 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, proliferating

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 species of southerly-distributed brittle stars, gumboot chitons, brown sea hares, and

Norris'op shell. Despite these changes in species'bundances, mean species richness remained

uncha'nged in Diablo Cove between OpPeriod-I 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.

The purpose of this section is to describe any 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 ofthis analysis to results from OpPeriod-1:

4.2.2 Methods

Sam lin 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. During sampling, a

station was subdivided into four 7m'uadrants, and macroinvertebrates were counted within these

quadrants. All individuals of select invertebrate taxa were counted regardless of their size. Allother non-

encrusting invertebrates were counted if they were greater than 2.5 cm greatest dimension. A few

common species that generally occurred in numbers too high to accurately count were sampled only in
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4.2 Subtidal Invertebrates

the first one-third (2.33 m') of each quadrant. The abundance of macroinvertebrates, including red

abalone, was also sampled using randomly-located subtidal stations (see Section 4.3.2 for methods).

The SFQ method was used principally to sample small or encrusting invertebrate taxa that were sampled

inadequately using the SAQ method. Four circular quadrats with an area of 0.25 m'ere 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'f coverage was less than one square inch. There were no minimum or

maximum size limits for the invertebrates recorded in the SFQ study.

Anal sis Methods

I
Abundances of individual taxa were analyzed for changes between OpPeriod-1 and OpPeriod-2 using

ANOVA (Section 1.3). 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

(Section 1.3). 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+1)

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 (SC-1), north Diablo Cove (NDC-

3 and -4), south Diablo Cove (SDC-2 and -3), and Field's Cove (FC-1).

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
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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 1.3.

4.2.3 Resuh's

Macroinvertebrate community composition and abundance between periods was similar at the benthic

control station (Figure 4-12). Numerically dominant taxa at the control station during OpPeriod-2

included brown turban snails (Tegula brunnea), lined chitons (Tonicella lineata), and dunce cap limpets

(Acmaea mitra). Between OpPeriod-1 and OpPeriod-2 increases in abundance were evident in T. lineata

and A. mitra. These same taxa were common, but less abundant, at Field's Cove (Figure 4-13) and

Diablo Cove (Figure 4-14) stations. Other numerically dominant macroinvertebrate taxa at discharge

station locations during OpPeriod-2 included hermit crabs (Paguridae) and bat stars (Asterina miniata) at

Field's Cove station FC-1, and aggregating anemones (Anthopleura elegantissima), ornate tube worms

(Diopatra ornata), purple urchins (Strongylocentrotus purpuratus), and serpulid polychaetes at Diablo

.Cove stations. With the exception ofS. purpuratus and serpulid polychaetes, all of these taxa were also

common at the control station during OpPeriod-2.

In contrast to macroinvertebrates, there were many changes in the abundances of small, cryptic, or

encrusting invertebrates at the control station between periods (Figure 4-15). Numerically dominant

species from OpPeriod-2 included tube mollusks (Dendropoma spp.), sand-tube polychaetes

(Phragmatopoma californica), and juvenile barnacles (Balanus spp.lTetraclita rubescens). Abundant

encrusting taxa included bryozoans and sponges. Substantial declines in Dendropoma and P. californica

occurred between periods at the control station. Invertebrate species composition and abundances at

Field's Cove and Diablo Cove SFQ,discharge stations differed from the control during OpPeriod-2

(Figure 4-16 and 4-17). Numerically dominant taxa at discharge stations included boring clams

(Pelecypoda), dove snails (Alia spp.), and Phragmatopoma californica. There were no large changes in

abundances for these taxa between periods at discharge stations.

Statistically significant abundance changes between periods were detected in 40 of the 68 taxa (59%)

analyzed from Diablo Cove (Table 4-3). Unlike the HBT intertidal invertebrates (Section 3.2), the

majority of these were main effects (period effects) without station or season interactions. Within Diablo
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Figure 4-12. Subtidal invertebrate abundances in 7 m arc quadrants at control benthic station SC-1.Period
2

means for each taxon are shown as bars and values. A dashed line for abundance in all three study periods
denotes the taxon was found at Diablo Cove or Field's Cove stations but not at the control station.
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Differences in abundance from control abundances (shown as bars) were calculated by subtracting the FC-1
period means from corresponding control period means shown in Figure 4-12.
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Figure 4-16. Differences in subtidal invertebrate abundances between the Field's Cove station and the
2control station in 0.25 m quadrats. Study period means forFC-1 are shown as values in columns. Differences

in abundance from control abundances (shown as bars) were calculated by subtracting the FC-1 period means
from corresponding control period means shown in Figure 4-15.
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4a2 Subtidal Invertebrates

a) Density: mean number of individuals /0.25 m
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Figure 4-17. Differences in subtidal invertebrate abundances between Diablo Cove stations and the control
2

station in 0.25 m quadrats. Study period means (values in columns) were calculated from pooled survey
means from NDC-2, -3, and -6 and SDC-2 and -3. Differences in abundance from control abundances (shown
as bars) were calculated by subtracting the Diablo Cove period means from corresponding control period
means shown in Figure 4-15.
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4.2 Subtidal Invertebrates

Table 4-3. ANOVA results for changes relative to control for subtidal invertebrates, SAQ and SFQ
methods combined. Data were tested between OpPeriod-1 and OpPeriod-2. Taxa with significant
increases or decreases had test results with p<0.10. The 'no change'ategory included taxa with a p>0.10
and a test power to detect a 50% change >0.70. Results were inconclusive ifp>0.10 and test power was
<0.70. 'Winter', 'summer'r 'station (number)'ndicate that significant effects were restricted to a
specific season or number ofstations.

Taxotl

Diablo Cove comparisons

No Results
Change Inconclusive

Field's Cove comparisons

No Results
Change Inconclusive

Acmaea mitra
Alia spp.

Amphissa spp.

Anisodoris nobills
Anthopleura artemisia
Anthopleura elegantissima

Asterina minlata
Balanophyllia elegans
Balanus spp.
Balanus/Tetracltta

Bryozoa (encrusting)
Bryozoa (epiphytic) a

Cactosoma arenarla
Calliostoma ligatum
Chaetopteridae

Clavularia s pp.

Corpvractis cat%mica
Crepidula s

pp.'ryptochitonstelleri
Dendropoma s pp
Didemnum/Trldidemnum
Diopatra ornata
Dorlopsilla albopunctata
Epiactis prolifera
Eudislylia polymorpha
Eurystomella bilabiata
Fissurella volcano
Fusinus luteopictus
Henricla

leviscula'omalopoma

s pp.

Hydroida'ymenampitiastra
ctvrnocrypta

Lacuna s pp.

Leptasterias s pp.
Leucandra heathi
Leucilla nuttingl
Lissothuria nutriens
Lilhopoma gibberosum
Louia instabilis
Lottia ochracea

htetandrocarpa
taylori'titra

idae

Ophtothrbt s pp.

Pagurus s pp

X

summer

winter

winter
X

winter
X

station(4)

winter
X

winter

winter

winter

X summer

X

X
X
X

X
X
X

X
X

winter

winter

X
X

X
X

X
X
X

X
X

X

X

X
X
X

(table continued)
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4.2 Subtidal Invertebrates

Table 4-3 (continued). ANOVA results for changes relative to control for subtidal invertebrates, SAQ
and SFQ methods combined.

Taxon

Diablo Cove comparisons

No Results
Change Inconclusive

Field's Cove comparisons

No Results

Change Inconclusive

Pelecypoda (boring)
Phidiana hiltoni
Phragmatopoma eat%mica
Pisaster giganteus
Pista spp.

Pododesmus cepio

Porifera (encrusting)
Pseudomelatoma torosa

Pugeala s pp.

Pyvnopodta helianthoides
Salmaeina trtbranehiata
Serpulidae unitL

Serpulorbis squamigerus
Sipuncula unid.
Spirorbidac
Strongyloeentrotuspurpuratus

Sou/a spp.

Tegula brunnea ~

Tegula montereyl
Tegula pulligo
Tethya aurantia
Tetracllta rubescens

Tonicella linea/a
tunicates (colonial/social)
Invertebrate diversity (SAQ)
invertebrate diversity (SFQ)
lnvcttebrate species richness (SAQ)
lnvcrtcbrate species richness (SFQ)

TOTAL(taxa only)
Percent oftotal taxa analyzed

winter
station(2)

X
X

winter

winter

21.

32

summer

X
winter

X
X

station(l)

winter
X

19

26

22

32

winter

summer

7

12

winter

X

X

X

X

X

17

25

X
X

X
X

X
X
X

X
X

X
X

40'9

No change duc to differing results between seasons.

Taxa with abundances too low to interpret test results (sec Appendix C for complete ANOVAresults).

33 additional taxa with low abundanecs were not analyzed.
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4.2 Subtidal Invertebrates

Cove, significant increases between periods were detected in the gastropods Alia spp., Mitra idae, and

Serpulorbis squamigerus, and in the polychaetes Phragmatoponta californica and Pista spp. Significant

declines between periods were detected in the mollusks Amphissa spp., Calliostoma ligatunr, Tegula

brunnea, T. montereyi, Tonicella lineata). Statistically significant differences in abundance between

periods were detected in 11 of the 68 (16%) taxa analyzed at the Field's Cove station (Table 4-3). These

included significant increases in S. squamigerus and purple urchins (Strongylocentrotus purpuratus), and

significant declines in six-armed sea stars (Leptasterias spp.) and Monterey turban snails (Tegula

montereyr). Most taxa tested from Field's Cove did not change in abundance between periods (25%), or

had inconclusive test results (59%).

I

Macroinvertebrate community structure did not vary substantially from 1992-1997 at Field's Cove

station FC-1 or at the control station (Figure 4-18a). In contrast, community structure did change during

this same time period at both north and south Diablo Cove. Differences between Diablo Cove and non-

Diablo Cove stations, described by the first dimension axis of Figure 4-18a. These differrences reflected

greater abundances of purple urchins, spiculate brittle stars (Oplriothrix spiculata), and Hilton's

nudibranch (Phidiana hiltonr), and lesser abundances of bat stars (Asterina miniata) and lined top shells

(Calliostoma ligatum) relative to Field's Cove and control locations (Figure 4-18b, first dimension).

Macroinvertebrate community structure at Field's Cove from 1992-1997 differed from that of the control

(Figure 4-18a, second dimension) primarily by the greater abundance ofLottia instabilis and A. miniata,

and lesser abundances of Serpulorbis squamigerus, Tonicella lineata, and hermit crabs at the Field's

Cove station (Figure 4-18b, second dimension). No consistent trends ofDiablo Cove benthic invertebrate

community structure convergence with, or divergence from, the control were evident from 1992-1997.

Rather, annual survey scores indicated considerable and continuing interannual variation at both north

and south Diablo Cove stations. Overall, invertebrate species richness and diversity declined in Diablo

Cove and remained unchanged in Field's Cove between periods (Table 4-3).

The abundances ofseveral invertebrate species at Diablo Cove subtidal random stations differed from the

control station (Table 4-4). Abundances of Tegula brunnea and Asterina miniata were much larger at the

control areas from 1992-1997 than Diablo Cove. Similarly, the abundances of Strongylocentrotus

purpuratus, Cryptochiton stelleri, Megathura crenulata and Aplysia californica at Diablo Cove exceeded

abundances at the control station. With increasing depth, however, tlie abundance ofA. miniata in Diablo

Cove approached that found at the control station. C. stelleri were not abundant at shallow areas of either

TENERA E8-001.4 4-33 RlVhtP t995-97 Progress Report



4.2 Subtidal Invertebrates

a) Annual Survey Scores
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Figure 4-18. First and second dimension scores from correspondence analysis ofsubtidal invertebrate data
from the arc quadrant study. The data in 'a'nd 'b'ere transformed using log (x+1) prior to the analysis.
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4.2 .Subtidal Invertebrates

Table 4-4. Abundance (mean +/- 1 standard deviation) of eight macroinvertebrates sampled from 1992-
1997 at random subtidal stations. Number of stations sampled in parentheses. Control stations were
sampled outside ofDiablo Cove in Patton Cove and Field's Cove.
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4.2 Subtidal Invertebrates

Diablo Cove or the control, though this species was common and abundant at deeper areas of Diablo

Cove.

Changes in the abundance of some species were evident after 1995 (Table 4-4). These changes did not

affect the broad differences in species abundance between Diablo. Cove and the control areas noted

previously. For example, although Tegula brunnea abundance increased considerably in the shallow

areas ofDiablo Cove from 1996 to 1997, they were still much more abundant at the control areas than in

Diablo Cove. Megathura crenulata increased consistently in Diablo Cove since 1992, and occurred at the

control area (Field's Cove) for the first time in 1996. No Cryptochiton stelleri were found in the

shallowest areas sampled in Diablo Cove in 1997, though their abundance doubled at depths shallower

than -6 m at the control areas during OpPeriod-2. Pisaster giganteus abundances decreased in the

shallow areas of Diablo Cove in 1997 with no corresponding decline at the control areas. Aplysia

californica abundances decreased in the shallow areas of Diablo Cove in 1997 and did not occur at the

control station during OpPeriod-2.

Select S ecies Abundances

Brown turban snails (Tegula brunnea) were the most abundant macroinvertebrate recorded at Diablo

Cove, shallow Field's Cove, and'South Control SAQ stations (Figures 4-12 through 4-14). Their

abundance during OpPeriod-2 at Field's Cove and control area stations, however, was higher than their

abundances at Diablo Cove stations (Figure 4-19). T. brunnea abundance declined in OpPeriod-2 at

Field's Cove and Diablo Cove but not at control stations (Figures 4-12 through 4-14).

Purple urchins (Strongylocentrotus purpuratus) were more abundant during OpPeriod-2 at Diablo Cove

stations relative to Field's Cove or control stations (Figure 4-20). S. purpuratus reached their highest

densities at shallow north Diablo Cove stations between 1994 and 1995 but then declined through 1997.

The declines were also evident at south Diablo Cove stations. No declines were observed in Field's

Cove.

Bat stars (Asterina miniata) remained at low abundances in Diablo Cove and at slightly higher

abundances outside Diablo Cove in OpPeriod-2 (Figure 4-21).A. miniata were previously very abundant

at north Diablo Cove station NDC 6-3m. They declined to very low abundances in 1993 and remained

nearly absent through 1997. A similar sharp decline in A. miniata abundance occurred at the control

station in 1983.

TENERA E8-001.4 4-36 RIVhtP t995-97 Progress Report



4.2 Subtidai Invertebrates

SC 1 -3m

Control North Diablo Cove

NDC 3 -3m
Commencement of commercial
power plant operation Data last reported In the

TEMP Analysis Report

FC 1 -3m

Field's Cove
NDC 4 -4m

E

ro

D
:t:-I

o

Oz
GJ
6)

FC2-9m
SDC 2-3m

South Diablo Cove

North Diablo Cove

NDC 6 -3m SDC 3-4m

76 78 80 82 84 88 88 90 92 94 96 98

Year

76 78 80 82 84 86 88 90 92 94 96 98

Year

Figure 4-19. Tegula brunnea changes in density at subtidal benthic stations (SAQ method).
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Figure 4-20. Strongylocenrrotuspurpuratus changes in density at subtidal benthic stations(SAQ
method).
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Figure 4-21. Asterina miniata changes in density at subtidal benthic stations (SAQ method).
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4.2 Subtidal Invcrtcbratcs

Dwarf turban snails (Homalopoma spp., primarily H. luridum) were counted using the SFQ method. This

taxon was rare at the Diablo Cove benthic stations during OpPeriod-2, and moderately abundant at

control and Field's Cove stations (Figure 4-22). Declines in abundance at Diablo Cove stations were not

apparent until several years after power plant startup. Patterns of abundance in Leptasterias spp. (six-

armed sea star) were similar to Homalopoma: absent inside Diablo Cove, and moderately abundant

outside (Figure 4-23).

Red turban snails (Lithopoma gibberosuni) were not observed at -3 m depth stations inside Diablo Cove

during OpPeriod-2, though they increased slightly at station SDC 3 -4m in south Diablo Cove during

1996 and 1997 (Figure 4-24). L. gibberosum was present only in low abundances outside Diablo Cove.

4.2.4 Discassion

There were few new or continuing effects of the discharge detected at Field's Cove station FC-1 during

OpPeriod-2 (Table 4-5). The high percentage of taxa within Field's Cove that had inconclusive ANOVA

test results were probably a result of the absence of discharge effects or their small effect sizes. The

Field's Cove station was not sampled before 1990. The absence of any pre-operational data limited the

ability to identify continuing discharge effects in Field's Cove. Effects in Field's Cove were identified by

examining taxa that shared similar patterns ofchange between Diablo and Field's cove stations.

Changes in subtidal macroinvertebrate community structure continued to occur between periods at both

north and south Diablo Cove stations. Although changes occurred in the abundances of individual

species at both the control and Field's Cove stations between periods, community analysis (CA) did not

indicate large differences between the two areas. Much of the interannual community variation at north

Diablo Cove was likely due to fluctuations in the size of the purple urchin barrens in shallow subtidal

and low intertidal areas near Diablo Cove station NDC 3-3 (see also HBT results). Qualitative

observations indicated that a reduction in the urchin barrens began in 1995. Following this reduction, the

barrens area was first colonized with diatoms and later by foliose red algae. Urchin barrens have not been

observed outside ofDiablo Cove.

Shelled gastropods remained relatively rare in Diablo Cove compared to areas outside of Diablo Cove.

Predation was suggested as one possible factor explaining the decline of the snails Tegula brunnea and

Calliostoma ligatum in Diablo Cove (Tenera, Inc., 1997). Cracked and broken shells of Norissia norrisi

observed in Diablo Cove in 1996 and 1997 may have been caused by sea otter predation. Observations
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Figure 4-22. Homalopoma spp. changes in density at subtidal benthic stations (SFQ method).
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Figure 4-23. Leptasterias spp. changes in density at subtidal benthic stations (SFQ method).

TENERA E8-001.4 4-42 RiVhfP 1995-97 Progress Report



4.2 Subtidal Invertebrates

SC 1 -3m

Control

NDC 3 -3m

North Diablo Cove

FC 1 -3m

Field's Cove
NDC 4-4m

E

CO

ra

Zl
'o

O

t:
fthm

tu

Coinmencement of commercial
power plant operation

Data last reported in the
TEMP Analysis Report

FC 2-9m
SDC 2-3m

South Diablo Cove

North Diablo Cove

NDC 6-3m SDC3 4

76 78 80 82 84 BB 88 90 92 94 98 98

Yoar

78 78 80 82 84 86 88 90 92 94 96 98

Year

Figure 4'-24. Lithopoma gibberosum changes in density at subtidal benthic stations (SAQ method).
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4.2 Subtidal Invertebrates

Table 4-5. Comparison of discharge effects between OpPeriod-I and OpPeriod-2 in subtidal
invertebrates at -3m and -4m MLLW benthic stations. Statistically significant results are compared
between the TEMP Analysis Report (Tables 4-9 and 4-10) and this report (Table 4-3).

Rcport Results
(OpPeriod-2)

Category and Taxon

CONTINVEDDISCHARGE EFFECTS

Ma nitude ofeffect unchan ed

Analysis Rcport
(Opperiod-I) Diablo Cove Field'> Cove Comments

Aemaea mitra

Pagurus spp.

Pelecypoda (boring)

Pori fera (encrusting)

Ma nitude ofeffect increased

increase

decrease (-3m)

increase

decrease (-3m)

inconclusive

no change

no change

no change

no change

no change

no change

no change

Abundance increased at control and FC
station.

Anthopleura elegantissima

Calliostoma ligatum

Dendropoma s pp.

Leptaslerias s pp.

Lithopoma gibberosum

Pista spp.

Serpulidae

Sipuncula unid.

Spirorbidac

Strongyloeentrotuspurpuratus

Tegula brunnea

EAect or trend in abundance reversed

increase

decrease

increase

decrcasc (-3m)

increase

1ilcrease

incrcasc

decrease

increase

increase

decrease

increase

decrease

increase

decrcasc

increase

increase

increase

decrcasc

increase

no change

dccreasc

no change Abundance declined in all areas, but
relative summer increase at DC stations.

inconclusive

inconclusive General decreases at all stations, but
greater decrease at control resulted in
significant DC increases.

decrease

increase Abundance stable at control station.

inconclusive

inconclusive

inconclusive Abundance declined in all areas.

increase Seasonal increases in winter.

increase

inconclusive

Antsodorts nobllis

Balanus/Tetraeltta

Btyozoa (encrusting)

Didemnum/Trtdidemnum

Fissurella volcano

Ophiothrix s pp.

Pisaster giganteus

decrease

increase (-3m)

dccreasc (-3m)

decrease (Am)

increase

increase

increase

inconclusive

decrease

increase

increase

decrease

decrease

decrease

increase

inconclusive

no change

no change

no change

inconclusive

no change

Relative increase in abundance in
summer at FC.

Increased abundance at control resulted
in a relative decrease at DC.

General decreases in abundance at all
stations but greater decrease at control
station rcsultcd in significant increases
for DC.

General dccrcases in abundance at all
stations but greater decrease at control
station resulted in significant increases
for DC.

Decrease in abundance at control station
accompanied by a strong winter decrease
at DC.

Relative winter decrease in abundance at
DC.

Abundance increased at control station
and decreased at DC.

(table continued)
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4.2 Subtidal Invertebrates

Table 4-5 (continued). Summary ofANOVA results and comparisons with TEMP Analysis Report for
subtidal invertebrates.

Category and Taxon

Effect or trend in abundance reversed

Present Report Results

Analysis Report
Results Diablo Cove Field's Cove Coinments

(continued)
Pugettla spp.

Serpulorbis stiuamigerus

Styela spp.

tunicatcs (colonial/social)

NEW DISCIIARGE EFFECTS
PREVIOUSLY UNDESCR/BED

Alia spp.

Amphissa spp.

Asterina miniata

COptochiton stelleri

Dlopatra ornata

Doriopsllla albopunctata

Lottia ochracea

hfttra idae

Phragmatopoma ealifornica

Tonicella lineata

Species diversity (SAQ)

Species diversity (SFQ)

Species richncss (SFQ)

NO DISCI IARGE EFFECIS

decrease

decrease (Am)

decrease (Am)

decrease

inconclusive

no change

inconclusive

inconclusive

no change

no change

no change

no change

inconclusive

no change

not tested

not tested

no change

increase

increase

increase

increase

increase

decrease

decrease

increase

decrease

increase

decrease

increase

increase

decrease

decrease

decrease

decrease

no change

increase

inconclusive

increase

no change

inconclusive

no change

inconclusive

no change
'o

change

no change

inconclusive

inconclusive

inconclusive

no change

no change

no change

Decreased abundance at control resulted
in a rclativc increase at DC.

General decreases in abundance at all
stations; greater decreases at control.

Relative incrcasc in abundance in winter
at DC.

Relatively greater decreases at control;
DC and FC increases in summer.

Decreased abundance at control
accompanied by increase at DC.

Increased abundance at control and FC;
decreased at DC.

Increased abundance at control
accompanied by decrease at DC.

Increased abundance at both control and
DC.

Increased abundance at control caused
relative decline at DC.

General decreases in abundance at all
stations but greater decrease at control
station resulted in significant incrcascs
in abundance for DC.

Increased abundance at control and FC;
decrcascd in winter in DC.

Decreased abundance at control station
and increased at DC.

Decreased abundance at control
accompanied by incrcasc at DC.
Increased abundance at control caused
rclativc dcclinc at DC.

Chaetopteridae

Species richness (SAQ)

not tested

no change

no change

no change

no change Abundance declined similarly at all
stations.

no change
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4.2,Subtidal Invertebrates

have shown an increase in the number of sea otters using north Diablo Cove as a rafting site. While other

large gastropods declined in Diablo Cove through time (Tenera, Inc., 1997), the abundance of Ida's miter

(Mitra idea) did not change during power plant operation. The continued abundance of miter snails may

be explained by its shell morphology. The shape and thickness of the shell is thought to be an effective

deterrent to predation by crabs and fishes (Vermeij, 1978).

Sea stars (primarily Asterina miniata, but also including Pycnopodia helianthoides and Pisaster spp.)

with echinoderm wasting disease were observed in the shallow, warm areas of Diablo Cove in 1997. A

similar condition was also observed in Cryptochiton slelleri (gumboot chiton) in 1997. Following these ~

observations, surveys were conducted to more completely document the magnitude and extent of this

condition in the Diablo Canyon study area. Ten necrotic A. miniala, six necrotic Pisaster spp. and one

necrotic P. helianthoides were observed in 1997 at Diablo Cove, South Control, and Field's Cove

stations, respectively. Observations also showed that the condition occurred at depths greater than 7 m in

Diablo Cove. Foster and Schiel (1985) suggested a direct relationship between the incidence of
echinoderm wasting disease and water temperature.

l
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4.3. Subtidal Red Abalone

4.3 Subtidal Red Abalone

4.3.1 Introductioa

The nearshore marine environment of the Diablo Canyon study area provides. excellent habitat for red

abalone (Haliotis rufescens). Between 1984 and 1987, a dynamic, viable population of red abalone

existed in Diablo Cove. Abalone decreased at all depths in Diablo Cove in 1990 with the largest

decreases in the warmer areas at depths of less than 6 m. Between 1991 and 1995, very few abalone were

found at depths less than -3 m, and their abundance at intermediate (3 to 6 m) and greater depths (>6 m)

continued to decline. After 1991, red abalone were most abundant at depths greater than 6 m in Diablo

Cove, although their abundance at this depth was substantially reduced from that measured in surveys

prior to 1990. Abalone at Field's Cove and South Control did not decline between 1991 and 1995. The

cause ofthe decline in Diablo Cove was primarily attributed to discharge effects and withering syndrome

(WS)

In this section, data are presented that were collected derring the random red abalone surveys in Diablo

Cove, South Control, and Field's Cove during 1996 and 1997. Abalone data from 1995 were reported in

the TEMP Analysis Report (Tenera, Inc., 1997).

4.3.2 Meckods

Red abalone were counted 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 and SFQ benthic

surveys. This method included detailed search procedures for juveniles and adult abalone. Red abalone

surveys at random station locations were conducted annually in 1984, 1986, and 1987, and semi-annually

aAer 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. The cove was divided into northern and southern

halves (Figure 4-25). 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
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Figure 4-25. Subtidal red abalone study areas'and fish observation transects.
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4.3. Subtidal Red Abalone

ac) area of Diablo Cove is at a depth of 6 m or less, and the number of sites was stratified by depth to

approximate this distribution. Ten sites at Field's Cove and ten sites in the South Control area were also

sampled at the same time 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
1

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 m'ampling area. The depth of the center weight was the reference depth of the site. Maximum and

'minimum depths were also recorded as were proportions of substrate types (bedrock, boulder, cobble,

sand) and bottom relief.

I
Abalone were counted in 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 sites. These data were used to supplement data from the

SAQ and SFQ studies to provide an indication of the areal extent of impacts in areas ofDiablo Cove not

sampled by other methods.

4.3.3 Resalts

Red abalone were uncommon at subtidal benthic stations sampled in 1996 and 1997. Only two

individuals were recorded at the benthic stations sampled during'this period; one juvenile Haliotis spp.

occurred at station NDC4 -4m in 1996 and one Haliotis rufescens occurred at station SDC3 -4m in 1997

(Appendix C). Mean densities ofabalone decreased in Diablo Cove from 0.8 per 30 m'n 1996 (n=41) to

0.1 per 30 m'n 1996 (n=17) (Table 4-6). The total number of random stations sampled in 1997 in

Diablo Cove was low compared to the number sampled in 1996. Abalone abundance remained very low

in the shallow areas ofDiablo Cove in 1996 and 1997. In 1996, as in previous years, the mean number of
abalone per station was greater at the deeper stations than at the shallower stations (Table 4-6).
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4.3, Subtidal Red Abalone

Table 4-6. Total number and mean number of red abalone per random 30 m'tation, 1934-1997
Number ofstations sampled are in parentheses.

depth 1984 1986 1987 1990

Diablo Cove

1991 1992 1993 1994 1995 '~Q$NRA><~c~'l~''Pji~

3-6m

>6m

56(12)
mean 4.7

89(9)
mean 9.9

4(7)
mean 0.6

90(10)
9.0

49(8)
6.1

167(13) 62(19)
12.8 3.3

50(10) 40(20)
5.0 . 2.0

122(12) 119(11) 13(24)
10.2 10.8 0.5

12(23) 2(20) 16(21) —(24)
0.5 0.1 0.8 0.0

35(22) 19(21) 9(27) 14(23)
1.6 0.9 0.3 0.6

65(22) 54(30) 52(20) 23(18)
3.0 1.8 2.6 1.3

55(12) I>i)3(12) ':!i ''~Z«::.:<>

14(15)
0.9

Total no. 149(28)

Mean 59

261(30) 336(34) 115(63) 112(67) 75(71) 77(68) 37(65) 74(41)Ijt>g

8.7 10.5 1.8 1.7 1.1 1.1 0.6 1.8

depth

Field's Cove and Patton Cove (combined)
1984 1986 1987 1990 1991 1992 1993 1994 1995 I>;l',;!l9%;:;;~.";;~.',jl9Ffi>~>g>

3-6m

>6m

mean

mean

19(7) 36(9) 8(3)
2.7 4.0 2.7

21(6) 17(5)
3.5 3.4

21(4) 47(7) 28(6) 90(11) 55(7)
5.3 6.7 4.7 8.2 7.9

I<«) ;;:! Ill'a".,"'::;.":::;. i,"".;51>. «>i!i>

20(6) (>,''.3ÃP)'',:I;::.j':35P):..>i

'ean9(3) 33(4)
3.0 8.3

6(5) 1(3) 46(8)
1.2 0.3 5.8

Total no.

Mean

49(14

3.5

) 116(20) 42(14) 112(20) 118(20) 98(20) (l."„:i'50(Lt):>!<>",$:W6P3$ '>ll

5.8 3.0 5.6 6.0 4 9 i'""j'>t'2 @i'>":I'"4«1$

"'ENERA
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4.3, Subtidal Red Abalone

Mean abalone abundance did not change at Field's Cove and South Control between 1996 and 1997

(Table 4-6). Abalone in these areas were more evenly distributed over the range of depths sampled than

they were in Diablo Cove (Figures 4-26 and 4-27).

No red abalone were observed with WS in Diablo Cove or areas outside ofDiablo Cove in 1996 or 1997.

4.3.4 Discussion

Red abalone abundance in Diablo Cove has remained low at depths of 3 m and less since 1990. Since

1995, red abalone abundance at Field's Cove and South Control remained several times higher than at

similar depths in Diablo Cove. The reduced abundance of red abalone in Diablo Cove from 1990 to 1995

was related to power plant operation (Tenera, Inc., 1997). These reductions occurred at all depths but

were most pronounced at the shallowest depths. WS was suggested as the likely cause of these reductions

based on direct observation of red abalone with the disease, observations of fresh shells without predator

damage, and the demonstrated direct relationship between temperature and incidence of WS in

laboratory-held abalone (Tenera, Inc., 1997). Although no red abalone with WS were observed in Diablo

Cove in 1996 or 1997, this disease was still a potential factor in continued declines in the population

because it continued to occur in intertidal black abalone within the Diablo Canyon study area during this

period.

Other possible explanations for the continued low abundance of red abalone in Diablo Cove, compared to

areas outside of the cove, include increased predation by sea otters, humans, and invertebrates, and

physiological stress and mortality from chronic exposure to warm water temperatures. Predation by sea

otters and humans would result in the loss of larger individuals at all depths, and does not account for the

low abundances of all sizes of abalone from the shallowest areas of the cove. Physiological stress and

mortality either as a direct result of stress, or from increased susceptibility to predation by invertebrate

predators such as sea stars, could explain the decreased abalone abundances in shallow areas during the

1996-1997 surveys. It is likely that the continued low abundance of red abalone in Diablo Cove resulted

from a combination of factors including predation, low recruitment, and the continuing effect of the

discharge to exacerbate disease (WS) and increase physiological stress.
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Figure 4-26. Abundance ofred abalone by size class and depth range in 1996. Juveniles were less than 25
mm shell length, small were 25-50 mm; medium were 51-178 mm; and large were greater than 178 mm.
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Figure 4-27. Abundance of red abalone by size class and depth range in 1997. Juveniles were less than 25
mm shell length, small were 25-50 mm; medium were 51-178 mm; and large were greater than 178 mm.
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4.4 Subtidal Fishes

4.4 Subtidal Fishes

4.4.1 Introduction

Fishes in the vicinityof DCPP have been censused by direct underwater observations since 1976. In the

period after power plant start-up, fish species richness increased at north Diablo Cove and decreased at

south Diablo Cove as a result of the discharge (Tenera, Inc., 1997). The warmer water and broader depth

gradient of temperatures at north Diablo Cove attracted several species characterized by warm-temperate

distributions such as sheephead, opaleye, halfmoon, and kelp bass. These species were rare in Diablo

Cove prior to power plant start-up. Other species that were attracted mainly to the turbulence zone of the

discharge were leopard shark, bat ray, round ray, and white seabass. Cool-temperate species such as

sculpins and greenlings were generally less common in shallow areas of Diablo Cove after power plant

start-up than before. 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 were likely factors contributing

to changes in fish community composition and distribution in Diablo Cove after start-up.

Characteristics of the thermal discharge from DCPP did not change substantially between OpPeriod-'1

and OpPeriod-2. The fish assemblage in Diablo Cove would also not have been expected to change

substantially during OpPeriod-2. However, large-scale differences in oceanographic conditions, between

periods could have altered the supply of species with planktonic larvae. El Niiioconditions, for example,

would be expected to facilitate the northward transport and occurrences of some southerly occurring

species in the vicinityofDCPP.

Changes in algal community structure are known to affect the distributions and abundance of temperate

reef fishes (Carr, 1989). Certain kelp species that were formerly abundant in Diablo Cove declined after

plant start-up, while giant kelp increased beginning in the early 1990s. Although the composition of the

algal assemblage changed, kelp canopy continued to provide habitat for surfperches, kelp bass and

recently settled rockfishes (Tenera Inc., 1997).

The purpose of this section is to describe any 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. New or continuing effects are determined by comparing the results of the analyses of these

data to results from OpPeriod-l.
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4.4.2 MetIIods

Sam lin Methods

Fishes were counted within fixed subtidal stations three times in 1995 and twice in 1996 and 1997.

Sampling locations are shown in Figure 4-25. Each fish assessment station consisted of a permanent

midwater and benthic. transect. Fishes were counted separately at each transects. 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. The benthic sampling corridor

was 2 m to either side of the line (4 m width) and 1 m above the bottom. The midwater sampling corridor

was a cylinder 4 m in diameter, centered 3 m above the benthic transect. 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 oftransect counts.

A survey team consisted of two divers, each counting fishes along the benthic and midwater portions of a

transect independently, but in opposite directions. This sampling technique allowed a more thorough
1

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 ifpossible, 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.

Anal sis Methods

Fish counts were analyzed separately for benthic and midwater transects because the habitats and fish

assemblages differed greatly between depths. Replicate transects were pooled by survey and area for

analysis. The areas sampled were north Diablo Cove, south Diablo Cove, and South Control.

ANOVAwas used to analyze differences in taxa abundances between periods. Taxa analyzed were the

top 99% by cumulative abundance from each period. Because most of the observations during OpPeriod-

2 were in the summer-fall months, only surveys occurring between May and October of each year were

included in the analysis. This allowed a more balanced comparison between periods.
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4.4 Subtidal Fishes

Correspondence analysis was used to examine natural changes in fish assemblages and changes resulting

from the discharge. Only the data from the benthic transects were analyzed because this data included a

greater number of taxa and were generally less variable than the midwater data. An analysis was done to

identify the taxa that accounted for 95% of the total abundance and occurred in at least 20% of the

surveys. These taxa, excluding all young-of-year (YOY) and juvenile fishes, were analyzed. Annual

means for individual taxa used in the analysis were computed for Diablo Cove and South Control from

survey means for these stations. Data were log transformed (log[x+I])prior to analysis to compensate

for the large-scale differences in counts among taxa. Annual mean survey and taxa scores from the

analysis were plotted to examine the temporal patterns ofvariation at the two areas.

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

analysis methods differed for the two reports. Comparisons for individual taxa and other data sets were

grouped into three general categories described in Section 1.3.

4.4.3 Results

Changes at the South Control transects were used as a baseline for changes observed at north and south

Diablo Cove transects. In general, fish species composition remained similar at control transects, except

for large variations in juvenile rockfish (Sebastes spp.) between periods (Figure 4-28). A long-term

decline in bocaccio (Sebastes paucispinis) was particularly evident. Greater variations in fish abundances

occurred within the midwater transects as compared to the benthic transects.

The north Diablo Cove fish assemblage (Figure 4-29) differed from that of the control area by the

occurrence or increased abundances of species more typical of temperate warm water conditions. These

warm tolerant species included sheephead (Semicossyphus pulcher), opaleye (Girella nigricans), kelp

bass (Paralabrax clathratus), and bat ray (Myliobatis californica). The greatest abundance increases in

north Diablo Cove during OpPeriod-2 occurred in topsmelt (Atherinid unid.), seiiorita (Oxyjulis

californica), pile perch (Damalichthys vacca), opaleye (Girella nigricans), black surfperch (Embiotoca

jacksoni) and blackeye goby (Coryphopterus nicholsii). Taxa associated with kelp were in more

abundant in Diablo Cove than at the control area. These fishes included kelp bass (Paralabrax

clathratus), kelp rockfish (Sebastes atrovirens), kelp surfperch (Brachyistiuspenatus) and juvenile black

and yellow/gopher rockfish (S. chrysomelaslS. carnatus). Only painted greenling (Oxylebius pictus) and
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Figure 4-2S. Fish abundances at control transects. Study period means (bars and values) were calculated
from pooled survey means from SC FO-l, -2, and -3. A dashed line for abundance in all three study periods
indicates the taxon occurred at Diablo Cove transects but not(rt control transects.
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Figure 4-29. Differences in subtidal fish abundances between north Diablo Cove transects and control
transects. Study period means (values in columns) were calculated from pooled survey means from NDC
FO-1, -2, and -3. Differences in abundance from control abundances (shown as bars) were calculated by
subracting the north Diablo Cove period means from corresponding control period means shown in Figure
4-28.
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tubesnout (Aulorhynchus flavidus) were substantially less abundant in north Diablo Cove than in the

control area.

The fish assemblage at both north and south Diablo Cove generally showed similar trends in taxa

abundances and species composition. There were, however, greater abundances of benthic fishes

associated with the sand substrate at south Diablo Cove such as bat ray, sanddab (Citharichthys spp.),

and turbot (Pleuronichthys spp.) (Figure 4-30). During OpPeriod-2, increases in abundance in south

Diablo Cove relative to controls, occ'urred in Atherinid unid., Oxyjulis 'californica, Damalichthys vacca,

.Citharichthys spp., and grass rockfish (Sebastes rastrelliger). There were greater abundances of S.

chrysomelaslS. carnatus (juv.) on benthic transects but less on midwater transects when compared to the

control area. Other taxa that were less abundant in OpPeriod-2 in south Diablo Cove were S.

chrysomelas, striped surfperch (Embiotoca lateralis), Oxylebius pictus and Aulorhynchus flavidus.

ANOVA was used to test for statistically significant changes in abundances of 44 fish taxa, total

diversity and mean species richness between OpPeriod-1 and OpPeriod-2 (Table 4-7). Total diversity and

mean species richness increased on midwater transects in south Diablo Cove but remained unchanged on

midwater transects in north Diablo Cove. These measures were also unchanged on benthic transects in

both areas during OpPeriod-2. Most of the ANOVA tests on specific taxa were inconclusive (68% in

north Diablo Cove and 80% in south Diablo Cove). None of the taxa that were tested decreased between

periods in either north or south Diablo Cove, but several taxa either increased or were unchanged in

abundance in each area. Only BrachyistiusPenatus and Oxylebius pictus increased significantly in both

north and south Diablo Cove from mean abundance levels in OpPeriod-l.

Correspondence analysis of 14 common fish taxa sampled in Diablo Cove and the control area from

1992 through 1997 demonstrated a continuation ofthe trends in area differences described in Tenera, Inc.

(1997). Annual survey scores from 1992 through 1997 (Figure 4-31a) showed south Diablo Cove survey

scores were most variable due to species scores for sanddab (Citharichthys spp.) and tubesnout

(Aulorhynchus flavidus). The second axis separated survey scores for north Diablo Cove and South

Control areas based on species scores for Damalichthys vacca, Brachyistius Penatus and Girella

nigricans.
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Figure 4-30. Differences in subtidal fish abundances between south Diablo Cove transects and control
transects. Study period means (values in columns) were calculated from pooled survey means from SDC FO
-1, -2, and -3. Differences in abundance from control abundances (shown as bars) were calculated by
subtracting the south Diablo Cove period means from corresponding control period means shown in Figure
4-28.
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Table 4-7. Results of ANOVAcomparing fish taxa abundances between OpPeriod-1 and OpPeriod-2.
Taxa with significant increases or decreases had test results with p<0.10. The 'no change'ategory
included taxa with a p>0.10 and a test power to detect a 50% change >0.70. Results were inconclusive if
p>0.10 and test power was <0.70. (YOY) indicates young-of-year juvenile life stage only.

Taxofl
Tfattsect

level

North Diablo Cove com arison South Diablo Cove com

Results In-
Incteasc Decrease No change conclusive Increase Decrease No change

artson

Results In-
conclusive
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I Mean control abundance was zero during both periods.
2 Taxon also analyzed for other sampling method (midwater or benthic); results are presented for thc more appropriate method.
s Taxon abundances were too low between periods for analysis.
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Figure 4-31. First and second dimension scores from correspondence analysis of subtidal fish data from
benthic transects.
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Select S ecies Abundances

During OpPeriod-2, several benthic and midwater species either diverged from or continued changes

previously noted in Tenera, Inc. (1997) during OpPeriod-1. Long-term abundances from 1976-1997 are

'resentedfor several taxa to provide examples of these types of changes and as examples of the results

from ANOVA. Many taxa, however, were too variable in abundance to draw definite conclusions

regarding abundance changes during the current period. Annual mean abundances for all taxa sampled

from OpPeriod-2 are presented in Appendix C.

Topsmelt (Atherinidae [A. arnis, A. californiensis, and unid. Atherinidae]) increased in both north and

south Diablo Cove in OpPeriod-2 (Figure 4-32), although changes were only statistically significant

(p<0.07) in south Diablo Cove (Table 4-7). Highest abundances of atherinids occurred in the summer

surveys and lowest abundances in winter on the midwater transects. Counts were highly variable

depending on location and time surveyed because the fishes tended to form loose schools that moved in

and out of the study transects.

Kelp surfperch (Brachyistius Penalus) consistently increased at midwater transects in Diablo Cove

beginning in 1994 (Figure 4-33). This increase coincided with increases in the Macrocystis canopy (see

Section 4.1 -Subtidal Algae). This surfperch species is normally associated with kelp canopies. Highest

densities were recorded at north Diablo Cove in summer 1996. Kelp surfperch significantly increased

cove-wide during OpPeriod-2 while remaining at low densities at South Control.

Black surfperch (Embiotocajacksoni) remained abundant at north Diablo Cove in OpPeriod-2, with

annual abundance peaks that typically occurred each winter (Figure 4-34). Previous analysis of black

surfperch detected significant increases relative to control transects, at north Diablo Cove and significant

decreases at south Diablo Cove (Tenera, Inc., 1997). Black surfperch abundances were unchanged,

relative to the control, between OpPeriod- I and OpPeriod-2.

The YOY black-and-yellowlgopher rockfish complex (Sebastes chrysomelas I S. carnarus) was very

abundant from 1994 through 1997 (Figure 4-35). Highest abundances in this taxon were recorded in the

summer surveys when the newly settled fishes were associated with kelp canopies and kelp fronds. This

pattern was evident in all areas, with statistically significant (p<.01) increases between periods in north

Diablo Cove relative to the control area (Table 4-7). This rockfish complex was also abundant in 1978,

1981, and 1982 prior to power plant start-up. Other juvenile rockfish taxa (S. mystinus, S. melanops, and
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Figure 4-32. Arherinidae changes in densityat combined subtidal fish observationstations for South Control
(SC FO-1, -2, and -3), north Diablo Cove (NDC FO-1, -2, and -3), and south Diablo Cove (SDC FO
-1, -2, and -3).
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Figure 4-33. BrachyistiusPenattts changes in density at combined subtidal fish observation stations for
South Control (SC FO-1, -2, and -3), north Diablo Cove (NDC FO-1, -2, and -3), and south Diablo Cove
(SDC FO-1, -2, and -3).
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Figure 4-34. Embiotocaj acksoni changes in density at combined subtidal fish observation stations for South
Control (SC FO-1, -2, and -3), north Diablo Cove (NDC FO-1, -2, and -3), and south Diablo Cove (SDC FO-
1, -2, and -3).
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Figure 4-35. Sebastes chrysontelasIS. earnatus(YOY) changes in density at combined subtidal fish observa-
tion stations for South Control (SC FO-1, -2, and -3), north Diablo Cove (NDC FO-I, -2, and -3), and south
Diablo Cove (SDC FO-1, -2, and -3).
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S. serranoideslS. flavidus) were also observed in low abundances at transects during OpPeriod-2

(Appendix C).

4.4.4 Discussion

Most of the fishes that previously characterized assemblages in north and south Diablo Cove after power

plant start-up were still present in OpPeriod-2. Warm-temperate species such as opaleye and sheephead

were still more common at north Diablo Cove than elsewhere. Bat rays, leopard sharks, round rays, and

white seabass persisted in the discharge turbulence zone. A notable change, compared to previous years,

was the occurrence of large numbers oftopsmelt (familyAtherinidae). These fishes were not observed in

the control area, but were likely present in increased numbers in the nearshore coastal region, and were

attracted to the warmer surface waters in Diablo Cove. Also, kelp greenling and painted greenling

increased in Diablo Cove relative to the control area, reversing significant declines noted during

OpPeriod-1 (Table 4-8).

The results from the ANOVAand multivariate correspondence analyses indicate that changes in the fish

assemblage are still occurring in response to the discharge and that these changes are different in nature

and magnitude from those in the control area. Results from the ANOVAbetween periods were compared

qualitatively with results from statistical analyses presented in the TEMP Analysis Report (Tenera, Inc.,

1997). The results were inconclusive for approximately 75% of the fish taxa tested (Table 4-7). The large

number of inconclusive results was attributable to low test powers caused by highly variable data, small

sample sizes (n = 5) in OpPeriod-2 or a combination of these factors. Taxa with inconclusive results for

both Diablo and Field's cove areas were not compared with TEMP Analysis Report results and are not,

discussed. For taxa or community measures with definitive test results, comparison of the two analyses

were used to identify the same three main categories ofchanges described in Section 1.3.

Although only a few of the many fish taxa analyzed had statistically conclusive results, it was evident

that discharge effects continued in Diablo Cove and, in many cases, changed in nature between periods.

There was a wide range in the types of continued responses to the discharge. For example, both kelp

greenling and painted greenling declined after power plant start-up but showed trends toward recovery in

OpPeriod-2. Topsmelt became even more abundant than in previous years and numerically dominated

the midwater counts in south Diablo Cove.

Several new effects of the discharge were also identified, all ofwhich were increases in abundance since

OpPeriod-1. Some of these occurred in taxa that tended to be associated with kelp canopy habitat.
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Table 4-S. Comparison of discharge effects between OpPeriod-1 and OpPeriod-2 in subtidal fishes at
midwater and benthic fish stations. Statistically significant results are compared between the TEMP
Analysis Report (Tables 4-14 and 4-15) and this report (Table 4-7).

Report Results
(OpPeriod-2)

Category and Taxon

CONTINUED DISCHARGE EFFECTS
Ma nitudeofeffcct unchan ed

Analysis Report
(OpPeriod-I)

North Diablo
Cove

South Diablo
Cove

Comments

Coryphopterus nlehalsl
(Blackcye goby)

Scarpaenlehthys marmoratus
(Cabezon)

Total diversity
(benthic transccts)

Ma nitude ofeffec increased

increase in NDC

decrease in NDC

decrease in SDC

no change

no change

no change

no change

no change

no change No discharge effects on benthic
diversity at NDC.

Paralabrax elathratus
(Kelp bass)

Atherinldae
(Topsmelt)

Effect or trend in abundance reversed

increase in NDC

mcrease in NDC

increase

results
inconclusive

no change

increase

P. clathratus not present at control.

Includes topsmelt and jacksmelt.

Sebastes chrysomelas
(Black and yellow rockfish)

Hexagrammos deeagrammus
(Kelp grcenling)
Oxyleblus pletus
(Painted grecnling)

NEW DISCHARGE EFFECTS
PREVIOUSLY UNDESCRIBED

Braehylstlus frenatus
(Kelp surfperch)

Orthanopias trlacls
(Snubnosc sculpin)
Pleuronlehthys spp.
(Turbot)

Sebattes atrovlrens
(Kelp rockfish)

Sebastes ehrysomelas/S.
earnatus/S. atrovlrens (YOY)
BgcY/goph«r/kelp rockfish

Total diversity
(midwatcr transects)

Species richness
(midwater transects)

NO DISCHARGE EFFECTS
Emblataea Jaehsonl
(Black surfpcrch)

Emblotaea lateralls
(Striped surfpcrch)

cove-wide
decrease

cove-wide
decrease

cove-wide
decrcasc

results
inconclusive

not tested

not tested

not tested

no change

no change

no change

no change

no change

increase

increase

increase

increase

increase

increase

increase

increase

no change

no change

no change

no change

incrcasc O. pic/us was morc abundant in
NDC than SDC.

increase

results
inconclusive

results
inconclusive

results
inconclusive

results
inconclusive

Changes possibly rclatcd to
increased kelp cover.

Pleuronlehthys spp. was not
observed at the control area.

Changes may bc related to increased
surface canopy cover ofgiant kelp
in Diablo Cove.

Combined analysis ofYOY for
three similar rockfish species.

incrcasc

incrcasc

no change Incrcasc in NDC and decrease in
SDC interpreted as no net change
overall.

no change

no change Analysis included only adults and
subadults; YOYanalyzed
separately.

results
inconclusive

Species richness
(benthic transects)

no change no change no change increase in NDC and decrease in
SDC interpreted as no net change
overall.
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Throughout much of OpPeriod-2, giant kelp (Macrocysris) canopy increased in Diablo Cove providing

habitat for the recruitment ofYOY black and yellow/gopher/kelp rockfish, kelp surfperch, and kelp bass.

Allof these taxa increased significantly between periods. Bull kelp (Nereocystis) and bladder chain kelp

(Cysroseira) provided habitat for seasonal recruitment of YOY blue rockfish and other species prior to

power plant operation. However, the combination ofwarmer water and presence ofcanopy habitat in the

operation period shifted the species composition of fishes associated with canopy habitat in Diablo Cove.
t

An assumption of the analyses used to test effects of the discharge is that environmental factors such as

wave energy or upwelling conditions affect all stations, both control and impact, equally. This

assumption also applies to mortality from sport and commercial fishing. Several benthic fish species

targeted by the commercial 'live fish'ishery since the early 1990s declined substantially in the control

area, but did not decline in Diablo Cove. These included black and yellow rockfish, grass rockfish,

cabezon, and kelp greenling. Although some fishing did occur in Diablo Cove, fishing effort in the

control area was observed more frequently and often occurred directly on the'tations. This may have

contributed to the significant relative increases in black and yellow rockfish and kelp greenling in Diablo

Cove identified in the analysis.

~I
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Table A-I. Intertidal station names used in report and tasks that shared the same
station. Corresponding TEMP station names are included. Refer to Tenera, Inc. (1997)
for map ofall stations.

Station Name
Used in Rcport

NC I+.3m
NC I+.6m
NC I+.9m
NC 2+.3m
NC 2+.6m
NC 2+.9m
NC 3+.3m
NC 3+.6m
NC 3+.9m
NC 4+.3m
NC 4+.9m
NC 5+.3m
NC 5+.9m
NC 6+.3m
NC 6+.9m

FC I+.3m
FC I+.6m
FC I+.9m
FC 2+.3m
FC 2+.6m
FC 2+.9m
FC 3+.3m
FC 3+.6m
FC 3+.9m

NDC I+.3m
NDC I+.6m
NDC I+.9m
NDC 2+.3m
NDC 2+.6m
NDC 2+.9m
NDC 3+.3m
NDC 3+.6m
NDC 3+.9m
NDC 4+.3m
NDC 4+.6m
NDC 4+.9m

SDC I+.3m
SDC I+.6m
SDC 2+.3m
SDC 2+.6m
SDC 2+.9m
SDC 3+.3m
SDC 3+.6m
SDC 3+.9m
SDC 4+.Om

Area
North Control

Field's Cove

North Diablo Cove

South Diablo Cove

TEMP
Station Name

I+I
I+2
I+3
2+I
2+2
2+3
3+I
3+2
3+3

25+1
25+3
26+1

26+3
27+1

27+3

4+1

4+2
4+3
5+I
5+2
5+3
6+I
6+2

7+I
7+2
7+3
8+I
8+2
8+3
9+I

23+1
23+2
23+3

10+I
10+2
ll+I
II+2
Ii+3
12+1

12+2

12+3

24+0

Horizontal
Band Transect Temperature

(table continued)



Table A-1 (continued). Intertidal station names used in report and tasks that shared the
same station. Corresponding TEMP station names are included. Refer to Tenera, Inc.
(1997) for map ofall stations.

Station Name
Used in Report
SDP I+.6m
SDP I+.9m
SDP I+.3m
SDP 2+.6m
SDP 2+.9m
SDP 3+.6m
SDP 3+.9m
SDP 4+.6m
SDP 4+.9m

SH I+.6m
SH I+.9m
SH 2+.6m
SH 2+.9m
SH 3+.9m

SC I+.3m
SC I+.6m
SC I+.9m
SC 2+3m
SC 2+.6m
SC 2+.9m
SC 3+.3m
SC 3+.6m
SC 3+.9m
SC 4+.3m
SC 4+.6m
SC 4+.9m
SC 5+.3m
SC 5+.9m
SC 6+.3m
SC 6+.9m

Area
South Diablo Point

Seal Haulout

South Control

TEMP
Station Name

22+2
22+3
14+1

14+2

14+3

15+2

15+3

13+2

13+3

17+2

17+3
18+2
18+3

16+3

19+1

19+2

19+3

20t I
20+2
20+3
29+1
29+2
29+3
21+1
21+2
21+3
28+1
28+3
30+1

30+3

Horizontal
Band Transect Temperature

Table A-2. Intertidal vertical band transect station names used in
report and corresponding TEMP station names. Refer to Tenera, Inc.
(1997) for map ofall stations.

Station Name Used in Rcport
FC I-V

NDC I-V
NDC2-V
SDC I-V
SDC 2-V

Area
Field's Cove
North Diablo Cove
North Diablo Cove
South Diablo Cove
South Diablo Cove

TEMP Station Name

H



Table A-3. Subtidal station names used in report and benthic sampling and temperature tasks that shared
the same station. Corresponding TEMP station names are included. Refer to Tenera, Inc. (1997) for map
ofall stations.

Station Name
Used in Report

NC I -3m

NC24m
NC 3 -3m

NC4 Am
NC 5-3m
NC 6-$ m

Area
North Control

TEMP
Station Name

I-IO
1-15

2-10
2-15
3-10
3-15

Benthie Sampling Temperature

FC I -3m
FC2-9m

Field's Cove 22-10
22-30

NDC I -3m
NDC 2-3m
NDC 3 -3m
NDC4 <m
NDC 5 -8m

NDC 6-3m
NDC 7 -$m
NDC84m
NDC 9-9m

North Diablo Cove 7-10
8-10
9-10
9-15
5-25
6-11

7-15
8-15
4-32

SDC I -3m
SDC 2-3m
SDC3 Am
SDC 4 Am

SDC 5 -10m
SDC 6-3m
SDC7<m

SDC 8 -18m

South Diablo Cove 11-10
12-10

10-15
11-15

13-32
10-10
12-15
14-55

BW I -14m
SH I -3m
SH2-6m

Breakwater
Seal Haulout
Seal Haulout

1545
17-10
17-20

SC I -3m

SC2 4m
SC 3 -I lm
SC4 Am
SC5-3m
SC 6-3m
SC 7-8m

South Control 19-10
20-20
20-35
19-15
20-10
21-10
21-25



Table A-4. Subtidal station names used in report for the fish observation task.
Corresponding TEMP station names are included. Refer to Tenera, Inc. (1997) for
map ofall stations.

Station Name
Used in Rcport

NC FO-I
NC FO-2

. NC FO-3

NDC FO-I
NDC FO-2
NDC FO-3
NDC FOP
SDC FO-I
SDC FO-2
SDC FO-3
SDC FOP

SC FO-I
SC FO-2
SC FO-3

Area
North Control

North Diablo Cove

South Diablo Cove

South Control

TEMP
Station Name

10

11, IS
13

12

14
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Monthly Mean Temperatures for Station NC-2
from July 1995 through December 1997

Year Month Mean Variance N

1995

1996

1997

July
August
September
October
November
December

January
February
March
April
May
June
July
August
September
October
November
December

January
February
March
April
May
June
July
August
September
October
November
December

13. 53
14. 09
13.41
14.55
14.68
13.68

12.68
12.77
12.61
11.45
11.85
12.24
13.31
13.67
14.59
13.67
12.96
13.00

13.20
11.62
11.60
11.49
12.68
13.12
14.31
16.25
16.42
16.36
17.30
16.51

0.913
0.730
0.649
0.756
0.263
0.222

0.897
0.649
0.522
0.639
0.880
0.768
1.031
0.571
1.562
2.492
0.401
0.551

0 '41
0.675
1.431
0.777
2'. 435
0.757
1.652
1.098
0.852
1.072
0.225
0.032

729
1236
1251
1284
1194
1193

1131
1010
1073
1045
1109
1122 ~

1193
1226
1230
1279
1173
1210

1116
970

1060
1057
1119
1117
1208
1256
1234
1256
1199

338



Monthly Mean Temperatures for Station NC-3
from July 1995 through December 1997

Year Month

1995 July
August
September
October
November
December

Mean

13. 69
13. 97
13.34
14.54
14. 60
13. 61

Variance

1.143
0.748
0.601
0.729
0.242
0.205

N

1472
1469
1435
1470
1394
1421

1996

1997

January
February

~ March
April
May
June
July
August
September
October
November
December

January
February,
March
April
May
June
July
August
September
October
November
December

12.65
12.69
12.55
11.33
11.86
12.23
13.31
13.59
14.46
13.66
12.97
13.09

13.33
11.73
11.62
11.36
12.56
12.99
14.37
16.32
16.51
16.46
17.32
16.00

0.880
0.600
0.484
0.571
0.843
0.750
1.132
0.638
1.593
2.471
0.330
0.519

0.287
0.692
1.339
0.652
2.463
0.727
1.695
0.947
0.849
1.022
0.206
0.312

1441
1263
1304
1256
1329
1362
1498
1472
1411
1476
1396
1460

1398
1191
1322
1269
1333
1342
1515
1532
1426
1440
1394
1455



Monthly Mean Temperatures for Station SC-1
from July 1995 through December 1997

Year

1995

1996

1997

Month

July
August
September
October
November
December

January
February
March
April
May
June
July
August
September
October
November
December

January
February
March
April
May
June
July
August
September
October
November
December

Mean

13. 18
13.79
13.16
14.44
14.63
13.59

12.58
12.63
12.22
10.95
11.31
12.00
13.00
13.28
14.40
13.59
13.03
12.93

13. 20
11.64
11.57
10.90
11.95
12.68
13.96
15.81
16.20
16.40
17.35
16.17 "

Variance

1. 146
0.899
0.708
0.770

.0. 253
0.243

0.936
0.479
0.653
0.758
0.945
0.842
1.106
0.499
1.455
2.203
0.289
0.394

0.202
0.676
1.278
0.479
2.371
0.858
1.775
1.237
0.877
0.983
0.196
0.209

N

1335
1350
1339
1376
1292
1291

1255
1126
1179
1145
1212
1238
1322
1356
1312
1365
1309
1323

1231
1059
1195
1162
1229
1215
1343
1386
1331
1351
1297
1319



Monthly Mean Temperatures. for Station NDC-2
from July 1995 through December 1997

Year

1995

Month

July
August
September
October
November
December

Mean

17.52
18.76
17.43
17.94
17.44
15.57

Variance

1 '68
0.846
4.000
4.816
3.261
2.174

N

1154
1207
1216
1257
1162
1161

1996

1997

January
February
March
April
May
June
July
August
September
October
November
December

January
February
March
April
May
June
July
August
September
October
November
December

16.04
15.82
15 '6
13.53
14.41
16.16
18.03
17.37
19.47
17.78
16.52
16.52

16.48
14.29
15.06
14.10
16.12
16.68
18 '9
20.53
19.69
19.31
19.96
18.97

2.848
3 '65
2.607
5.966
5.113
4.076
2.665
2.661
2.184
5.076
3.539
3.101

2. 821
3 '07
3.965
6.477
6.067
4.739
4.163
2.266
2.080
3.095
2.209
2.818

1097
972

1029
1009
1078
1094
1158
1185
1199
1248
1183
1176

1080
941

1013
1026
1084
1081
1163
1174
1199
1233
1170
1184



Monthly Mean Temperatures for Station NDC-3
from July 1995 through December 1997

Year Month Mean Variance N

1995

1996

1997

July
August
September
October
November
December

January
February
March
April
May
June
July
August
September
October
November
December

January
February
March
April
May
June
July
August
September
October
November
December

17.44
18.55
17 '6
17.95
17.43
15.66

16.24
15.96
15.82
13.88
14.43
16.00
17.77
17.07
19.27
17.77
16.55
16.70

16.73
14.52
15.25
14.26
16.19
16.67
18.90
20.40
19.62
19.35
20.10
19.04

1.577
0.854
3.793
5.031
3.351
2.397

2.805
3.781
2.989
5.677
5.154
3.677
2.513
2.512
2.334
5.238
3.720
3.156

2.869
4.419
4.137
6.121
5.792
4.604
3.835
2.082
2.016
3.185
2.411
3.375

1478
1486
1442
1477
1404
1430

1448
1270
1311
1263
1338
1367
1504

'487

1419
1477
1404
1471

1415
1200
1334
1280
1345
1355
1524
1500
1433
1450
1402
1464



Monthly Mean Temperatures for Station SDC-1
from July 1995 through December 1997

Year Month Mean Variance N

1995

1996

1997

July
August
September
October
November
December

January
February
March
April
May
June
July
August
September
October
November
December

January
February
March
April
May
June
July
August
September
October
November
December

16.87'7.30
16.92
18.12
18.30
17.97

17.49
18.02
17.21
16.35
15.00
16.17
17.32
16.46
18.32
17.58
'16.98
17.36

18.52
17.21
16.05
15.60
18.33
18.13
18.52
20.20
19.60
19.56
21.10
20.36

2. 139
1 '23
2.142
4 '61
3.226
8.187

5.759
5.970
4.670
4.133
4.174
3.480
2.677
2.185
2.852
4.921
3.266
2.895

6.340
4.546
4.349
5.895
4.718
3.411
4.658
2 '02
1 '93
1 '70
2.260
2.766

1507
1513
1464
1492
1419
1467

1485
1294
1333
1282
1357
1398
1524
1512
1439
1490
1433
1491

1465
1235
1344
1296
1365
1389
1544
1590
1461
1477
1426
1481



Monthly Mean Temperatures for Station SDC-3
from July 1995 through December 1997

Year Month Mean Variance N

1995

1996

1997

July
August
September
October
November
December

January
February
March
April
May
June
July
August
September
October
November
December

January
February
March
April
May
June
July
August
September
October
November
December

16.27
16.63
16.18
17.45
17.45
15.94

15.80
15.69
15.77

16.37
15.81
17.49
16.53
15.88
16.04

16.19
15.08
14.77
14.46
17.30
19.91
18.19
19.73
19.18
19.21
20.20
19.33

1.917
1.317
1.790
3.406
1.211
1.431

1.526
1.247
0 '69

1.826
1.594
2.368
2.637
0.672
0.686

0.755
1.042
1.573
2.075
3.820
1.956
4.707
,1. 826
1. 136
1.260
0.702
0.653

1357
1377
1363
1395
1313
1312

1296
1156

519
0
0
0

1269
1375
1339
1380
1333
1352

1260
1084
1223
1183
1261
1245
1364
1418
1345
1364
1312
1338



Monthly Mean Temperatures for Station FC-3
from July 1995 through December 1997

Year

1995

1996

1997

Month

July
August
September
October
November
December

January
February
March
April
May
June
July
August
September
October
November
December

January
February
March
April
May
June
July
August
September
October
November
December

Mean

15.01
14.91
14.08
14.98
15.26
14.14

13.58
13. 54
13. 19
11.50
12.11
13.04
14.38
14 '2
1Q.64
14.72
14 '7
13.70

13. 17
11.55
12.82
13.58
15.35
17.41
17 '4
17.14
17.97
16.95

Variance

2.301
1 '32
0.861
1.030
0.431
0.322

1.159
0.875
0.711
1.078

-1.119
1.139
1.401
0.618
1.835
2.844
0.783
0.945

0.680
1.282
2.909
1.189
2.275
1. 403
1.025
1.334
0.391
0.511

N

1187
1236
1251
1284
1194
1193

1131
1010
1073
1045
1109
1122
1193
1226
1230
1279
1211
1038

0
0

603
1057
1119
1117
1208
1256
1234
1256
1199
1214



Monthly Mean Temperatures for Station NC 1-3m
from July 1995 through December 1997

Year

1995

1996

1997

Month

July
August
September
October
November
December

January
February
March
April
May
June
July
August
September
October
November
December

January
February
March
April
May
June
July
August
September
October
November
December

Mean

12.99
13.58
13 '4
14.49
14.63
13.65

12.66
12.78
12.65
11.35
11.61
11.87
12.82
13.21
14.52
13 '5
13.06
13.08

13. 33
11.75
11.67
11.37
12.33
12.65
13.93
16.06
16.29
16.49
17.37
16 '3

Variance

0.912
0.596
0.566
0.712
0.256
0.186

0.912
0.609
0.508
0.615
0.753
0.714
1.000
0.518
1.844
2.408
0.369
0.522

0.254
0.726
1.382
0.706
2.359
0.626
1.908
1.224
0.835
1.064
0.215
0.288

N

2232
2232
2160
2231
2160
2232

2232
2088
2231
2160
2232
2159
2232
2232
2160
2232
2160
2232

2231
2016
2232
2148
2232
2160
2231
2232
2160
2232
2160
2232



Monthly Mean Temperatures for Station SC 1-3m
from July 1995 through December 1997

Year Month Mean Variance N

1995

'1996

July
August
September
October
November
December

January
February
March

. April
May
June
July
August
September
October
November
December

12.54
13 ~ 37
13. 03
14.47
14.67
13.61

12.66
12.81
12.42
10.99
11.21
11.70
12". 70
12.95
14.'38
13. 59
13.16
12.99

1. 140
0.610
0.577
0.735
0.246
0.217

0.881-
0.491
0.695
0.742
0.942
0.751
1.014
0.508
1.625
2.195
0.293
0.346

2232
2232
2158
2232
2160
2232

2232
2088
2232
2160
2232
2159
2232
2232
2159
2232
2160
2232

1997 January
February
March
April
May
June
July
August
September
October
November
December

13.17
11.65
11.52
10.82
11.79
12.32
13.'58
15.59
16.04
16.36

0.184
0.768
1.245
0.529
2.402
0.723
2.057
1.252
0.787
1.090

2232
2016
2232
2159
2232
2160
2231
2232
2159
1915

0
0



Monthly Mean Temperatures for Station NDC 3-3m
from July 1995 through December 1997

Year Month Mean Variance N

1995

1996

1997

July
August
September
October
November
December

January
February
March
April
May
June
July
August
September
October
November
December

January
February
March
April
May
June
July
August
September
October
November
December

16.63
17.75
16.88
17.93
17.24
16.11

16 '3
16.79
16.22
14.47
14.25
15.52
17.02
16.16
18.96
17.78
16.84
17.38

17.56
15.22
15.72
14.53
15.59
16.39
17 '8
19 '7
19.37
19.41
20.62
19.94

1.863
1.094
3.653
5.863
3.025
3.602

3.577
4.976
3.418
5.355
4.926
3.443
2.967
2.940
3.094
5.405
3.790
3.855

3.251
6.252
4.476
5.295
4.871
4.158
3.372
2.292
1.825
3.254
3.422
5.757

2232
2232
2160
2232
2160
2232

2232
2088
2232
2160
2230
2160
2232
1800
2160
2229
2160
2232

2231
2016
2232
2160
2232
2160
2232
2232
2160
2232
2159
2231



Monthly Mean Temperatures for Station NDC 4-4m
from July 1995 through December 1997

Year Month Mean Variance N

1995 July
August
September
October
November
December

16.10
17.07
16.17
17.15
16.78
15.85

2.271
1.711
3.605
5.071
2.129
2.868

2232
2232
2160
2232
2159
2232

1996 January
February
March
April
May
June
July
August
September
October
November
December

16.40
16.39
16.00
13.55
13.64
15.16
16.41
15.76
18.43
17.31
16.46
16.80

3.347
4.247
2.951
4 '62
3.959
2.831
2.468
2.303
2.751
5.270
3.414
3.130

2231
2088
2231
2160
2232
2160
2232
2232
2160
2232
2160
2232

1997 January
February
March
April
May
June
July
August
September
October
November
December

16.93
14.76
15.30
13.90
14.55
15.79
16.99
18.98
18.91
19.16
20.31
19.57

3. 169
5.205
3.956
4.362
2.845
3.492
3.251
2.290
1.845
3.029
2.840
4.645

2232
2016
2231
2160
2232
2160
2232
2232
2160
2232
2160
2232



Monthly Mean Temperatures for Station NDC 6-3m
from July 1995 through December 1997

Year Month Mean Variance N

1995 July
August
September
October
November
December

17.58
18.67
17.21
16 '6
17.68
17.97

4. 012
3. 549
5.972
4.163
1.645
6.016

2232
2232
2159
2232
2160
2232

1996

1997

January
February
March
April
May
June
July
August
September
October
November
December

January
February
March
April
May
June
July
August
September
October
November
December

18.61
18.83
18.03
13.74
14.15
16.65
17.94
16.92
20.09
19.12
18.34
19.18

19.65
17.32
17.12
13.49
13.57
16.78
18.37
20.54
20.90
21.01
22.76
21.72

3.262
4. 614
3.891
7.269
5.744
4.933
3.316
4.999
3.313
6.747
4.807
3.095

2.810
5.109
5 '45
8.087
3.828
5.083
5.361
3.536
2.364
3.047
3.249
5.001

2232
2088
2232
2160
2232
2160
2232
2231
2160
2232
2159
2232

2232
2016
2231
2160
2232
2160
2232
2232
2160
2232
2160
1706



Monthly Mean Temperatures for Station SDC 1-3m
from July 1995 through December 1997

Year

1995

Month

July
August
September
October
November
December

Mean

14.47

15. 15
16.48
16.93
16.61

Variance

2.426

2.379
4 '96

'3. 666
4.366

N

1191
0

900
2232
2160
2232

1996

1997

January
February
March
April
May'une

July
August „

September
October
November
December

January
February
March
April
May
June
July
August
September
October
November
December

16.55
16.57
16.22
14.55
13.00
14.22
14.56
14.10
16 .,07
16.31
16.07
16.43

16.82
16.08
15.16
14.06
14.75
15.57
15.22
17 '6
17.79
17.99
19.76
18.82

4.380
3.208
3.602
3.130
2.561
3.285
4.074
2.085
4.461
4.272
3.182
2.899

3.033
4.164
3.757
3.291
5.269
5.629
4.375
3.508
1. 931
3. 832
3.015
2.369

2231
2088
2142
2160
2229
2160
2232
2232
2160
2232
2160
2232

2232.
2016
2232
2160
2232
2160
2232
2232
2160
2232
2160
2232



Monthly Mean Temperatures for Station SDC 4-4m
from July 1995 through December 1997

Year Month Mean Variance N

1995

1996

1997

July
August
September
October
November
December

January
February
March
April
May
June
July
August
September
October
November
December

January
February
March
April
May
June
July
August
September
October
November
December

12.63
13.20
13.56
15.42
15.90
16.00

15.39
15.78
14.88
13.42
12.23
12.38
12.73
12.91
14.46
14.81
14.71
15.32

16.07
15.44
13.88
12.85
12.91
13.70
13.73
15.42
16.49
18 '0
20.53
19.85

1.128
1.286
2.485
3.583
2.129
3.847

4.505
2.962
4.478
2.397
1.749
2.205
2.249
1.105
3.540
4.401
3.028
2.812

3. 129
4.685
4.677
2.441
3.249
5.532
2.524
1.745
2.189
2.927
1.610
2.393

2232
2231
2160
2231
2160
2232

2232
.2088
2232
2160
2228
2160
2232
2232
2160
2232
2160
2232

2232
2016
2232
2160
2232
2160
2232
2232
2160
2232
2160
2232



Monthly Mean Temperatures for Station FC 1-3m
from July 1995 through December 1997

Year Month Mean 'ariance N

1995 July
August
September
October
November
December

13. 73
14.19
13.76
14.95
15.31
14.20

1.286
0.713
0.751
1.004
0.381
0.350

2229
2232
2159
2232
2160
2232

1996 January
February
March
April
May
June
July
August
September
October
November
December

13.59
13 ~ 58
13 ~ 35
11.44
11.89
12.59
13.78
13.83
15.49
14.66
14.09
13. 98

1.280
0.977
0.698
1 '11
0.982
0 '09
1 '80
0.518
2.069
2.894
0.740
0.827

2232
2088
2230
2160
2232
2160
2232'232

2160
2229
2160
2232

1997 January
February
March
April
May
June
July
August
September
October
November
December

14.09
12.24
12.39
11.50
12.47
13.09
14.67
17.06

0.359
1.066
1.609
1.325
2.667
0.879
2.273
1.332

2231
2016
2232
2159
2232
2160
2232
2051

0
0
0
0



~ Table B-1. Dissolved oxygen concentrations (mgll) measured quarterly from August 1995-

December 1997 at Diablo Cove, Field's Cove and control stations. Data for the third quarter of 1997

were not collected due to scheduling diAiculties.

CONTROL
Depth

SlaOo d

NC I -3m Surface
Middcpth

Bottom

Sample depth

1.5

3.0

1995

92 94
7.1 7.9
8.2 7.7
8.3 7.8

1996

Ql Q2 g3

8.4 7.2 7.1 9.2
8.4 7.4 7.5 9.7
8.6 7.3 7.2 9.7

1997

gl Q2 g3 g4

9.3 8.9 — 7.8
9.6 9.7 — 7.7
9.7 9.7 — 7.7

SC I Qm Surface
Mid<cpth ~ 1.5

Bottom 3.Q

Mean 7.87 7.80

7.1 7.3
7.8 7.1
7.5 7.4

8.47 730 727 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

983 9 43 7.73

9.7 10.2 - 7.9
9.9 10.5 — 7.9
9.9 9.9 — 7.9

FIELD'S COVE

Mean 1.47 727 8.80 7.10 783 9.50 9.83 10.20 7.90

FC I -3m Surface 7.7 6.8
Middepth I.S 7.7 6.7

Bottom 3.0 7.9 6.8

Mean V.'77 6.77

NORTH DIABLOCOVE

&.2 7.0 7.2
9.1'.0

V.Q 6.9 9.2
8.0 6.& 6.8 9.2

8.07 6.93 6.9V 9.17 8.90 833 7.47

9.5 8,3 7.5
8.6 8.4 — 7 S

8.6 8.3 - 7.4

NDC 3-3m Surface
Mid-depth 1.5

Bottom 3.0

NDC 4 Im Surface
Midgepth 2.0

Bottom 4.0

NDC 6 -3m Surface
Mid-depth I.S

Bottom 3.0

SOUTH DIABI.OCOVE

6.8 7.0
7.2 7.2
7.4 7.3

Mean 1.13 7.11

6.5 7.1
7.4 6.9
7.4 6.8

Mean 1.10 6.93

6.7 7.Q

6.2 6.5
7.1 7.0

Mean 6.6V 6.83

7.6 7.5 7.5 8.2
7.5 6.8 7.1 8.8
7.4 6.9 6.7 9.4

780 7.07 V.la 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

723 6.77 6.73 '.43
7.3 7.0 6.9 7.3
7.5 6.8 7.0 7.2
7.4 6.6 6.5 V.l

7.40 6.SO 6.80 7.20

8.8 8.0 7.1

8.6 7.7 - 7.3
8.6 7.5 — 7.4

8.6V V.73 7.27

7.8 7.9 - 7.2
8.5 7.5 — 7.4
8.5 7.4 — 7.5

8.27 7.60 737

6.8 7.1 — 6.7
8.2 6.8 — 69
6.5 6.7

7.17 6.87 6.90

SDC I -3m Surface
Mid-depth

Bottom

SDC 4-Im Surface
Mid-depth

Bottom

I.S
3.0

2.0
4.0

7.4 6.7
8.0 6.7
8.0 5.8

Mean VJIO 6.4a

6.9 6.7
7.8 6.5
78 SA

Mean 7.50 6.20

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

7.60 697, 6.77 783

'.3 9.1 nd 7.Q

8.3 7.7 nd 7.1

7.8 7.5 nd 7.1

8.13 8.10 7.07

8.0 7.2 nd 7.0
7.8 7.0 nd 7.0
7.7 7.2 Ild 7.3

7.83 7.13 1.10
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Appendix C

Biological Bata
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Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +3 ft Survey 100

Species
Station

Survey
0 Quads

01+03
100

10

04+03
100

10

05+03
100

10

06+03
100

10

08+03
100

10

09+03
100

10

10+02
100

10

12+03
100

10

19+03
100

10

non-coralline crust
Endocladia muricata
Mastocarpus papillatus
coralline crust
Mazzaella flaccida
Pelvetia compressa
Chondracanthus canaliculatus
Gastroclonium subarticulatum
Gelidium pusillum
Corallina vancouyeriensis
Gelidium coulteri
Prionitis spp.
Mastocarpus jardinii
Cryptopleura violacea
Mazzaella affinis
Codium setchellii
Calliarthron/Bossiella spp.-complex
Pterosiphonia dendroidea
Mazzaella heterocarpa
Fucus gardneri
filamentous red algae-complex
Phyllospadix spp.
juv. articulated coralline algae
Corallina officinalis
Analipus japonicus
Mazzaella leptorhynchos
Cryptosiphonia woodj.i
Porphyra spp.
Cladophora spp.
Viva/Enteromorpha spp.

26.3
24.7
13.7
12.4
16.0
7.2
0.1

23.7
44.4
10.6
2.6
0.8
<.1
<.1

18. 7
40.4
6.7
0.6
0.7
1.7

39. 0
27.6
19.7
3.4
3.1
2.8
0.1

1.9
1.9
1.1
0.5
1.1
0.1
0.6
2.4
0.2

<.1
0.7
1.0

0.8

0.1

3.3
0.8
2.1
<.1
0.2

0.1

0.1 0.8
<.1

0.6

<.1
<.1
<.1

0.2
0.3
<.1
<.1
<.1

0.5 <.1 0.2 0.3
1.0

16.8 8.6 1.3
1.6
4.6

0.7
6.7

0.8
3.6

4.7
0.3

1.5
0.3
0.1

0.6

0.5

0.6
0.1

13.3
8.3
0.8
<.1
0.4
3.2
<.1
2.7
1.1

0.2

0.2 0.8
1.9

1.2

0.4 '.3 <.1
0.7

0.2

9.4 32.7 40.3 26.0 25.4
16.5
16.9
9.1
3.8
9.7
0.8
<.1
0.6
3.2
0.2
<.1
2.3
0.2
0.2

0.6
0.4



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +3 ft Survey 100 (continued)

Species
Station
Survey

0 Quads

01+03 04+03 05+03 06+03 08+03 09+03 10+02 12+03 19+03
100 100 100 100 100 100 100 100 100

10 10 10 10 10 10 10 10 10

Cal1ithamnion pikeanum
Ahnfeltiopsis -leptophylla
Halymenia/Schizymenia spp. -complex
Osmundea spp.
Farlowia/Pikea spp.-complex

<.1 <.1



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +3 ft Survey 101

Species
Station

Survey
I Quads

01+03
101

10

04+03
101

10

05+03
101

10

06+03 08+03
101 101

10 10

09+03
101

10

10+02
101

10

12+03
101

10

19+03
101

10

Endocladia muricata
Mastocarpus papillatus
non-coralline crust
Mazzaella flaccida
Pelvetia compressa
Chondracanthus canaliculatus
coralline crust
Gastroclonium subarticulatum
Viva/Enteromorpha spp..
Gelidium coulteri
Mazzaella affinis
filamentous red algae-complex
Prionitis spp.
Cryptopleura violacea
Mazzaella heterocarpa
Grateloupia doryphora
Corallina vancouveriensis
Chrysophyta unid.
Mastocarpus jardinii
Codium setchellii
Phyllospadix- spp.
Mazzaella leptorhynchos
Calliarthron/Bossiella spp.-complex
Gelidium pusillum
Porphyra spp.
Fucus gardneri
juv. articulated coralline algae
Sarcodiotheca gaudichaudii
Spongomorpha/Acrosiphonia-complex
Cryptosiphonia woodii

37.8
32.6
10.3
21.9
9.2
0.1
6.0

50.8
10.4
14. 7

1.4
0.5

2.0

15.5
10.6
0.6
2.2

0.6 0.6
0.6 <.1

0.3
0.2
1.1 0.6 <.1

0.7 0.1

0.9
1.9
0.4
<.1
0.1
0.1
0.3

1.3
0.4
0.6
0.3
0.2 0.3

0.5

0.2

<.1 0.1

38.8
39.2
11.2
5.1
2.9
<.1
0.3

0.3

0.2

0.1

0.6
0.2

18.8
4.0
7.7

12. 9
0.4

23.7

1.7
1.0

0.2

0.1

1.2 0.8

0.3
0.3
0.2

0.1

0.1

1.7 1.9

7.5
16.9

17.8
<.1

14.8
12.8
8.4
4.2
5.0
4.2
3.2
0.2
2.5
<.1

0.7

<.1
0.5
0.3

1.5
4.1

22.8

18.7
28.0
16.0
2.3
6.2
<.1
5.7

0.1

1.4

1.0

0.2

0.4



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +3 ft Survey 101 (continued)

Species
Station

Survey
5 Quads

01+03 04+03 05+03 06+03 08+03 09+03 10+02 12+03 19+03
101 101 101 101 101 101 101 101 101

10 10 10 10 10 10 10 10 10

Pterosiphonia dendroidea
Cladophora spp.
Analipus japonicus
Callithamnion pikeanum
Halymenia/Schizymenia spp.-complex
Hesperophycus californicus

<.1
<.1

<.1

<.1

<.1

<.1

<.1 <.1 <.1
0.2

<.1

<.1

<.1



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +3 ft Survey 102

Species
Station
Survey

¹ Quads

01+03
102
10

04+03
102

10

05+03
102

10

06+03
102

10

08+03
102

'0

09+03
102

10

10+02
102

10

12+03
102

10

19+03
102

10

Mastocarpus papillatus
Endocladia muricata
non-coralline crust
Mazzaella flaccida
Gelidium coulteri
Pelvetia compressa
Ulva/Enteromorpha spp.
coralline crust
Gastroclonium subarticulatum
Chondracanthus canaliculatus
Mazzaella affinis
Prionitis spp.
Cryptopleura violacea
Porphyra spp.
Mazzaella heterocarpa
Mastocarpus jardinii
filamentous red algae-complex
Codium setchellii
Corallina vancouveriensis
Chrysophyta unid.
Phyllospadix spp.
Halymenia/Schizymenia spp. -complex
Mazzaella leptorhynchos
Grateloupia doryphora
Calliarthron/Bossiella spp.-complex
Fucus gardneri
juv. articulated coralline algae
Gelidium pusillum
Cryptosiphonia woodii
Cladophora spp.

35.1
30.5
10.9
27.5
<.1
9.6
<.1
1.5

24.7
39.7
16.9
5.9
4.3
0.8

0.9

<.1
0.7
<.1
0.1
0.7
0.4
1.2
<.1
2.1
0.1

<.1
0.1
<.1
<.1
0.5
0.5

0.1 0.4

<.1 0.8

0.6 1.1

18.4
39.7

9.3
3.0
0.8
2.1

0.3

1.9
0.6

«.1

55.6
19.7
7.6

10.6
1.4
3.1

11.1
20.2
6.3

7.5

0.7
12.4
14.9

0.3

1.9
<.1 6.5
0.6 1.7

2.5 1.0

1.3
1.5
0.1

<.1 <.1

0.1 <.1
1.9

0.1

<.1
0.1
0.1
<.1

0.2
<.1

<1 <.1 01

3.5 13.1
1.2

20.0 19.9

15.0

13.6
1.3

11.7
8.3
3.5
5.4
4.9
0.1

2.8

1.6
0.5
1.0
<.1

37.7
13.8
13.6
3.5
<.1
9.6

4.2

0.3
0.7
0.3
1.9

1.4

0.2
0.2
<.1



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +3 ft Survey 102 (continued)

Species
Station

Survey
g Quads

Ol+03 04+03 05+03 06+03 08t03 09+03 10+02 12+03 19+03
102 102 102 102 102 102 102 102 102

10 10 10 10 10 10 10 10 10

Analipus japonicus
Corallina officinalis
Sarcodiotheca gaudichaudii
Callithamnion pikeanum

0.1

(.1

O.l
0.1



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +3 ft Survey 103

Species
Station
Survey

I Quads

04+03 05+03 06+03
103 103 103

10 10 10

Endocladia muricata
non-coralline crust
Mastocarpus papillatus
Mazzaella flaccida
Gelidium coulteri
coralline crust
Pelvetia compressa
Phyllospadix spp.
Corallina vancouveriensis
Calliarthron/Bossiella spp.-complex
Gelidium pusillum
Mazzaella affinis
Hesperophycus californicus
Cryptosiphonia woodii
Fucus gardneri
Mazzaella heterocarpa
Cladophora spp.
Porphyra spp.
Prionitis spp.
Mazzaella leptorhynchos
Mastocarpus jardinii
Osmundea spp.
juv. articulated coralline algae
Chondracanthus canaliculatus
Ulva/Enteromorpha spp.
filamentous red algae-complex

35.4
30.0
12.4
2.6
4.2
3.2
0.3
2.3
0.4
1.3
<.1
0.1

0.2

0.1
<.1
<.1
0.1
<.1

0.1
<.1
<.1

36.2
18.5
18.3
1.6
0.4
0.3
3.1

<.1
<.1
<.1
<.1
0.6
0.1
0.5
<.1
0.3
0.2
<.1
<.1

26.7
32.0
35.4

5.3
4.2
3.3
2.0

1.3
0.2
1.0
0.7

0.1

0.2

0.1

0.1



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +3 ft Survey 104

Species
Station
Survey

I Quads

01+03 04+03 05+03
104 104 104

10 10 10

06+03 08+03 09+03
104 104 104

10 10 10

10+02 12+03 19+03
104 104 104

10 10 10

non-coralline crust
Endocladia muricata
Mastocarpus papillatus
coralline crust
Mazzaella flaccida
Pelvetia compressa
Gastroclonium subarticulatum
.Gelidium coulteri
Corallina vancouveriensis
Cryptopleura violacea
Gelidium pusillum
Mastocarpus jardinii
filamentous red algae-complex
Pterosiphonia dendroidea
Mazzaella affinis
Chondracanthus canaliculatus
Prionitis spp.
Codium setchellii
Calliarthron/Bossiella spp.-complex
Phyllospadix spp.
Fucus gardneri
juv. articulated coralline algae
Mazzaella heterocarpa
Analipus japonicus
Cryptosiphonia woodii
Mazzaella leptorhynchos
Cladophora spp.
Osmundea spp.
Ulva/Enteromorpha spp.
Porphyra spp.

21.2 28.7 18.5
25.3 37.4 38.5
11.7 11.5 5.0
9.6 2.2 0.2

16.9 1.9 0.8
7.8 0.6 1.7

<.1
1.1 2.8 0.1
1.2 0.8 <.1
0.3 <.1 <.1
1.9 0.5 <.1
1.6

23.1 14.4
30.7 17.3
25.8 2.0
2.4 1.9
6.3
1.7

0.1
1.0 1.3
1.2 0.5

0.6
0.2

0.4

24.7
9.9
1.0
5.2

0.2
<.1

0.5

1.5
0.2
0.2
2.2
<.1
0.5

0.8
1.2

0.6
<.1
<.1

0.3 0.3

0.3

<.1
0.3
0.4

0.2
<.1

0.6
<.1
<.1

<.1
<.1
0.1

<.1
0.3

0.1
0.1
<.1

0.3 0.3

<.1 0.6 <.1 0.1

0.9
1.9

9.2

9.1
2.4
<.1
4.5
<.1
0.1
4.0
3.5
0.2
2.1
1.9

0.2

<.1
<.1
<.1
<.1

44.0 23.0
2.1

28.6
11.5
12.9
10.8
2.4
6.9

<.1
2.7
0.3
0.3
2.2

0.1
0.2



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +3 ft Survey 104 (continued)

Species
Station

Survey
5 Quads

01+03 04+03 05+03 06+03 08+03 09+03 10+02 12+03 19+03
104 104 104 104 104 104 104 104 104

10 10 10 10 10 10 10 10 10

Halymenia/Schizymenia spp.-complex
Fucaceae unid. (.1

(.1



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +3 ft Survey 105

Species
Station

Survey
¹ Quads

04+03
105

10

05+03
105

10

06+03
105

10

Endocladia muricata
Mastocarpus papillatus
non-coralline crust
Mazzaella flaccida
Pelvetia compressa
coralline crust
Gelidium pusillum
Gelidium coulteri
Corallina vancouveriensis
Phyllospadix spp.
Chondracanthus harveyanus/spinosus
Mazzaella heterocarpa
Calliarthron/Bossiella spp.-complex
Cryptosiphonia woodii
juv. articulated coralline algae
Porphyra spp.
Mastocarpus jardinii
Cladophora spp.
Mazzaella leptorhynchos
Mazzaella affinis
Prionitis spp.
Fucaceae unid.
Fucus gardneri
Callithamnion pikeanum
Chondracanthus canaliculatus

48.1
12.7
17. 5
2.2
0.2
1.6
0.7
1.0
0 '
1.3

<.1
0.6
<.1
0.1
<.1

<.1
O.l

52.5
11.2
11.2
0.3
1.9
0.3
<.1
0.3
0.1

1.0
0.4

<.1
0.1

<.1
<.1
<.1

42.6
35.0
18.7
1.9
1.7
0.4
0.8
0.3
0.6

0.5
1

0.3
0.1
0.1
0.3
<.1
<.1
<.1
<.1



Horizontal Band Transects - Algal Mean Abundance per 1 square meter — Stations +3 ft Survey 106

species
Station
Survey

¹ Quads

01+03
106

10

04+03
106

10

05+03
106

10

06+03
106

10

08+03
106

10

09+03
106

10

10+02
106

10

12+03
106

10

19+03
106

10

Endocladia muricata
Mastocarpus papillatus
non-coralline crust
Mazzaella flaccida
Gelidium coulteri
Pelvetia compressa
Viva/Enteromorpha spp.
coralline crust
Gas troclonium subarticulatum
Chondracanthus canaliculatus
Grateloupia doryphora
Mazzaella affinis
Prionitis spp.
Cryptopleura violacea
Mastocarpus jardinii
filameritous red algae-complex
Mazzaella heterocarpa
Corallina vancouveriensis
Phyllospadix spp.
Porphyra spp.
Calliarthron/Bossiella spp.-complex
Cladophora spp.
Mazzaella leptorhynchos
Gelidium pusillum
Chrysophyta unid.
Fucus gardneri
Codium setchellii
Hesperophycus calif ornicus
Cryptosiphonia woodii
juv. articulated coralline algae

32.0
39.9
7.5

16.8
1.3
9.5
<.1
3.5

46.5
20.8
17.1
6.7
3.4
1.0
<.1
1.0

0.3
<.1
0.1
0.9

0.6
0.8
0.3
0.6
<.1
0.1

0.3

0.6
0.4
1.9
0.8
0.8
<.1
0.3
0.4

1.0

0.1
0.3
0.1

<.1 <.1

43.7
19.2
11.9
6.0
0.4
2.8
<.1
<.1

<.1
0.3
0.3

0.6
<.1
<.1

0.4

0.7
<.1
<.1

37.8
47.6
11.9
6.6
1.1
1.7

0.7.

0.1
<.1

0.3

0.9
0.2

0.3
<.1
0.6
<.1
0.6

0.3
0.1

19.9
10.9
8.7

3.8

0.5

0.1
0.9

0.1

0.2

8.5
0.6

27.1

0.2

3.9
1.7

0.1

<.1
<.1
<.1

1.2

13.
2'4.2

22.6

11.8
0.1
9.2
8.1
6.4
3.9
3.6
3.6
<.1
3.1
<.1
<.1

<.1
0.2
1.3

0.7
7.2

22.7

14.4
29.2
13.8
1.7
<.1
5.8

3.7

0.1

2.2

0.2
0.7

0.2
0.9
<.1

0.7



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +3 ft Survey 106 (continued)

Species
Station

Survey
5 Quads

01+03 04+03 05+03
106 106 106

10 10 10

06+03 08+03 09+03
106 106 106

10 10 10

10+02 12+03 19+03
106 106 106

10 10 10

Pterosiphonia dendroidea
Spongomorpha/Acrosiphonia-complex
Scytosiphon spp.
Callithamnion pikeanum
Corallina officinalis
Colpomenia spp.
Halymenia/Schizymenia spp. -complex
Fucaceae unid. <.1

(.1

0.1

<.1
(.1
(.1

(.1



Horizontal Band Transects — Algal Mean Abundance per 1 square meter - Stations +3 ft Survey 107

Species
Station
Survey

I Quads

04+03
107

10

05+03
107

10

06+03
107

10

Endocladia muricata
non-coralline crust
Mastocarpus papillatus
Pelvetia compressa
Mazzaella flaccida
Gelidium coulteri
coralline crust
Corallina vancouveriensis
Fucus gardneri
Gelidium pusillum
Phyllospadix spp.
Calliarthron/Bossiella spp. -complex
Cryptosiphonia woodii
Mazzaella affinis
Hesperophycus californicus
Cladophora spp.
Mazzaella heterocarpa
Chondracanthus canaliculatus
Porphyra spp.
Prionitis spp.
juv. articulated coralline algae
Mastocarpus jardinii
Mazzaella leptorhynchos
Corallina officinalis

34.9
19.2
14. 8

1.5
3.7
4.0
1.6
0.6
<.1
<.1
1.0
0.8
<.1
0.1
<.1
<.1
<.1
<.1
O.l

1
<.1

38.9
19.6
13.9
4.0
0.9
<.1
0.6
<.1
1.4
<.1

<.1
<.1
0.4
<.1

29.2
26.3
25.2
3.1
2.1
2.4
2.4
1.6

1.3

<.1
0.6
0.3

<.1
<.1
0.1
<.1
<.1
<.1
<.1
<.1



Horizontal Band Transects - Algal Mean Abundance per 1 square meter — Stations +3 ft Survey 108

Species
Station

Survey
5 Quads

01+03
108

10

05+03
108

10

06+03
108

10

08+03
108

10

09+03
108

10

10+02
108

10

12+03
108

10

19+03
108

10

non-coralline crust
Endocladia muricata
Mastocarpus papillatus
coralline crust
Pelvetia compressa
Mazzaella flaccida
Gelidium pusillum
Gelidium coulteri
Chondracanthus canaliculat
Corallina vancouveriensis
Gastroclonium subarticulat
Prionitis spp.
Mastocarpus jardinii
Cryptopleura violacea
Codium setchellii
Pterosiphonia dendroidea
filamentous red algae-comp
Hesperophycus californicus
juv. articulated coralline
Mazzaella affinis
Cladophora spp.
Mazzaella leptorhynchos
Phyllospadix spp.
Fucus gardneri
Osmundea spp.
Chrysophyta unid.
Cryptosiphonia woodii
Analipus japonicus
Calliarthron/Bossiella spp
Mazzaella heterocarpa

us

um

lex

algae

. - complex

29.9
29.4
13.3
9.2
9.2
7.6
2.6
1.4
0.3
1.7
<.1
0.2
1.7
0.3
2.4

0.3
0.6
1.0
0.3
0.6

0.2
0.1
<.1

14. 8

44.9
6.5
0.5
3.4

0.2

26.7
32.0
22.6
1.9
1.6
1.5
2.0
1.6
0.3
1.9

1.6
«.1

0.2

0.3

<.1 «.1
0.1

12.2
12.7
1.7
2.0

3.1
3.6

3.3
3.1

7.7

0,2
0.6

0.8
0.2

0.5 (.1
0.3

1.0
3.7
4.5
0.1
4.2
3.3

0.3
«.1

«.1

2.3

0.2
1.7
1.4

0.40.6
0.1 0.1

<.1
0.4
<.1
0.3

0.3
0.3

30.4 37.8 24.7
1. 0'.0

21. 9
21.0
20.1
7.0 ~

6.9
1.5
0.7
<.1
0.1
1.4
<.1

1.1
0.1

0.5



Horizontal Band Transects — Algal Mean Abundance per 1 square meter - Stations +3 ft Survey 108 (continued)

Species
Station
Survey

I Quads

01+03 05+03 06+03
108 108 108

10 10 10

08+03 09+03 10+02 12+03 19+03
108 108 108 108 108

10 10 10 10 10

Ulva/Enteromorpha spp.
Porphyra spp.
Callithamnion spp./Pleonosporium spp.
Callithamnion pikeanum
Ahnfeltiopsis leptophylla
Halymenia/Schizymenia spp. -complex

<.1 <.1 <.1 <.1 <.1

<.1
<.1



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +3 ft Survey 109

Species
Station

Survey
I Quads

04+03 05+03 06+03
109 109 109

10 10 10

Endocladia muricata
Mastocarpus papillatus
non-coralline crust
Mazzaella flaccida
Pelvetia compressa
coralline crust
Gel idium coul teri
Fucus gardneri
Gelidium pusillum
Corallina vancouveriensis
Calliarthron/Bossiella spp.-complex
Phyllospadix spp.
Porphyra spp.
Cryptosiphonia woodii
Mazzaella heterocarpa
Cladophora spp.
Hesperophycus californicus
Mazzaella affinis
Mazzaella leptorhynchos
juv. articulated coralline algae
Gastroclonium subarticulatum
Chondracanthus canaliculatus
Prionitis spp.
Ulva/Enteromorpha spp.
Cal1ithamnion pikeanum
Mastocarpus jardinii
Callithamnion spp./Pleonosporium spp.

44.4
12. 9

11.9
2.6
0.9
2.1
1.1

<.1
0.8
0.7
0.8

0.3
0.3

0.2
0.1
0.1

-<.1

48.1
9.2

11.8
0.2
3.5
0.1
<.1
1.8
<.1
<.1

0.1

0.1

38.8
26.6
12.8
5.3
1.4
0.6
0.7

1.3
0.2
0.1

0.5
0.2
<.1
<.1

<.1
<.1
«.1



Horizontal Band Transects - Algal Mean Abundance per 1 square meter — Stations +3 ft Survey 110

Species
Station
.Survey

¹ Quads

01+03
110

10

04+03
110

10

05+03
110

10

06+03
110

10

08+03
110

10

09+03
110

10

10+02
110

10

12+03
110

10

19+03
110

10

omplex

mplex

Mastocarpus papillatus
Endocladia muricata
non-coralline crust
Mazzaella flaccida
Ulva/Enteromorpha spp.
Pelvetia compressa
Gelidium coulteri
coralline crust
Gastroclonium subarticulatum
Cryptopleura violacea
Mazzaella affinis
filamentous red algae-complex
Chondracanthus canaliculatus
Prionitis spp.
Porphyra spp.
Mastocarpus jardinii
Cladophora spp.
Corallina vancouveriensis
Fucus gardneri
Mazzaella heterocarpa
Gelidium pusillum
Codium setchellii
Phyllospadix spp.
Cryptosiphonia woodii
Mazzaella leptorhynchos
Calliarthron/Bossiella spp.-c
Macrocystis spp.
Halymenia/Schizymenia spp.-co
Pterosiphonia dendroidea
Hesperophycus californicus

33.1
24. 7

10.4
25.6
<.1

10.1
1.4
7.1

1.0
0.9

0.3
0.1
2 '
1.5
<.1
1.0

0.7
0.3
2.0
0.3

25.1
33.3
11.5
5.7

0.6
3.5
1.4
<.1
<.1
0.3

<.1
<.1
0.6

0.2
0.3.
<.1
0.7
0.1

1.0
<.1
0.3
0.7

23.3
38.0
11.7
1.4
<.1
4.6
0.6
0.2

<.1
0.6

1.0

2.3
0.1
0.2

0.3

50.8
26.5

9.5
7.9
<.1
1.0
1.9
1.0
<.1

0.8

<.1
<.1
0.3

1.8
0.2

0.3
0.3

0.8
<.1

0.1

14. 7

17.7
8.5

5.2
7.7

16.6

4.9 25.8
1.0

19.7 21.0

3.7
0.3
<.1

0.5

2.8
2.6
0.4
<.1
2.3
7.7
<.1
<.1
<.1

7.4
1.3
9.6
8.9
2.7
0.2
5.2
4.9

1.5

0.1

«.1

0.4
0.1
0.1 0.2

<.1 <.1

0.6
<.1

0.1
0.3
<.1

0.6
0.5

4.0 14.2 22.1

31. 9

18. 4

13.8
4.5
<.1
8.1
<,1
4.6
<.1
<.1
0.2

0.2

0.3
1.8
<.1
1.3
0.3
0.2
0.3



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +3 ft Survey 110 (continued)

Species
Station

Survey
I Quads

01+03 04+03 05+03
110 110 110

10 10 10

06+03 08+03 09+03
110 110 110

10 10 10

10+02 12+03 19+03
110 110 110

10 10 10

Analipus japonicus
juv. articulated coralline algae
Grateloupia doryphora
Spongomorpha/Acrosiphonia-complex
Microcladia coulteri
Smithora naiadum
Osmundea spp.
.Farlowia/Pikea spp.-complex

0.3
<.1 <.1 <.1 <.1

<.1
<.1

<.1

<.1

<.1

<.1 <.1

<.1
<.1



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +1 ft Survey 100

Species
Station
Survey

I Quads

01+01
100

10

04+01
100

10

05+01 06+01
100 100

10 10

08+01
100

10

09+01
100

10

10+01
100

10

12+01
100

10

19+01
100

10

non-coralline crust
coralline crust
Gastroclonium subarticulatum
Mazzaella flaccida
Chondracanthus canaliculatus
Phyllospadix spp.
Corallina vancouveriensis
Calliarthron/Bossiella spp.-complex
Cryptopleura violacea
Gelidium coulteri
Mastocarpus papillatus
Endocladia muricata
Egregia menziesii
Prionitis spp.
Pterosiphonia dendroidea
juv. articulated coralline algae
filamentous red algae-complex
Mazzaella affinis
Mastocarpus jardinii
Gelidium pusillum
Codium setchellii.
Osmundea spp.
Chondracanthus corymbiferus
Corallina officinalis
Derbesia marina
Mazzaella heterocarpa
Sarcodiotheca gaudichaudii
Mazzaella leptorhynchos
Ulva/Enteromorpha spp.
Cryptosiphonia woodii

14. 6

6.9
10.7
14. 1

9.1
21.2

1.7
3.0
2.7
8.2
1.7
1.4

0.8
1.9
<.1

— <.1
5.0
0.3
0.6
2.5
<.1
<.1
0.2

<.1
(.1
0.2
<.1

29.7
13.9
13.1
4.0
8.5
6.9

11. 5

1.8
8.9
2.8
2.7
6.3
8.0
0.8

1.5
<.1
0.6
0.3
(.1

0.1
<.1
<.1

35.3
9.8
5.8
1. 7.

1.9
6.5

11.3
4.9
3.3
4.3
1.5
8.5
3.4
2.0

35.1
10.8
13.2
12.5
2.4

'.4

6.0
3.1
3.0
0.7
0.9
1.5
0.8

1.7 0.6

0.6
0.3
0.1

0.3
3.1
0.3

0.3

(.1
<.1
<.1
<.1

0.4
<.1
0.1
<.1
0.1

0.5 (.1

44.0
11.0
4.6

3.2
5.4
<.1
2.8
1.0
0.8
0.4
0.8

1.9
8.1
0.3
0.4
0.8
<.1

1

0.7
<.1
<.1

38.5
16.2
1.0

1.5
0.2
2.2

10.5
0.2
2.0
0.4
0.3

1.6

2.8
0.6
0.1
0.1

1.0

<.1
<.1

1

16.2
2.

8'.0

7.2

<.1
0.3
2.9
<.1
<.1

2.8
1.1
<.1
7.7
0.9

36.9
1.0
3.7

0.9

0.8
13.3
<.1

0.1

10.3
20.4

9.8
24.2
21.7
3.4
2.8
2.0
1.5
<.1
0.7
0.6
0.8
2.9

(.1 3.2

1.3

0.1
1.2
0.2

0.1
<.1
<.1

1.1
1.5
0.4

0.3
0.3

0.1
0.1

0.1 <.1



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +1 ft Survey 100 (continued).

Species
Station

Survey
I Quads

01+01 04+01 05+01 06+01 08+01 09+01 10+01 12+01 19+01
100 100 100 100 100 100 100 100 100

10 10 10 10 10 10 10 10 10

Callithamnion spp./Pleonosporium spp.
Halymenia/Schizymenia spp. -complex
Farlowia/Pikea spp.-complex
Laminariales
Gelidium robus turn
Grateloupia doryphora
Cladophora spp.
Call ithamnion pikeanum
Porphyra spp.
Melobesia mediocris
Callophyllis spp.
Microcladia borealis
Ahnfeltiopsis leptophylla
Endarachne/Petalonia-complex
Cystoseira osmundacea
Macrocystis spp.
Cryptopleura ruprechtiana

<.1

<.1 0.3
<.1

0.1

<.1
<.1

<.1

<.1 <.1

<.1

0.1

< ~ 1

0.1

<.1

<.1
<.1

<.1

<.1 <.1 <.1

<.1
<.1

<.1
<.1
<.1
<..1
<.1

<.1



Horizontal Band Transects - Algal Mean Abundance per 1 square meter- Stations +1 ft Survey 101

Species
Station
Survey

g Quads

01+01
101

10

04+01 05+01
101 101

10 10

06+01
101

10

08+01 09+01 10+01 12+01 19+01
101 101 101 101 101

10 10 10 10 10

Mazzaella flaccida
non-coralline crust
Chondracanthus canaliculatus
Gastroclonium subarticulatum
Mastocarpus papillatus
filamentous red algae-complex
Phyllospadix spp.
coralline crust
Gelidium coulteri
Endocladia muricata
Egregia menziesii
Cryptopleura violacea
Mazzaella affinis
Calliarthron/Bossiella spp.-complex
Corallina vancouveriensis
Ulva/Enteromorpha spp.
Chrysophyta unid.
Prionitis spp.
Spongomorpha/Acrosiphonia-complex
Porphyra spp.
Mastocarpus jardinii
Halymenia/Schizymenia spp. -complex
Mazzaella heterocarpa
juv. articulated coralline algae
Mazzaella lilacina
Mazzaella leptorhynchos
Gelidium pusillum
Codium setchellii
Sarcodiotheca gaudichaudii
Osmundea spp.

46.5
6.9

18.4
10.8
5.6
1.5

21.0
3.5
5.8
2.1

4.0
11. 0

0.8
0.5
<.1

0.7

0.2
0 7
0.6
0.7
<.1
<.1
1.0
0.1
1.4
0.3
0.1

21.0
16.2
11.6
15. 0
6.5
0.1
8.0
4.8
6.7

11.2
16.9
5.4
3.4
5.4
5.9
2.2

0.5
1.1
5.0
0.9
O.l
0.8
1.0
<.1
<.1
0.3

0.3
0.1

10.6
14. 9
8.9
8.3
6.0
0.6
6.7
8.0

11.9
12.6
4.0
1.9
1.0
7.6
7.8
<.1
<.1
1.2
0.6
1.9
0.8
<.1
0.8
0.8
0.1
<.1
<.1

35.1
12.0
5:9

21.6
5.8
<.1
5.5
6.2
5.6
1.6
3.5
1.4
1.6
2.9
1.8
0.1
<.1
1.2
4,4
1.2
3.3
0.2
1.9
1.1

0.1
<.1

0.1
- <.1

17.9
10.3
24.6
8.8

15.2
4.6
3.8
0.3
1.3

0.1
4.2
0.2
<.1
1.7
0.6
0.7

<.1
0.1
2.8

0.3

1.0
<.1

O.l
0.2

13. 2

0.9
0.8

0.8

6.2
13.4
14.6
0.1

31.1

1.3
2.0
1.0

13. 1

8.6
1.0

9.6
0.5
4.4
5.0

1.6

3.3
0.2

0.2

7.4 0.6
0.8 0.3

20.2
1.5
0.8

44.1

0.6
0.3
<.1

0.3
<.1
0.1
<.1

0.6
<.1

0.3
0.8

51. 0

6.8
39.0
11.1
1.7
<.1
3.5
8.3
<.1
0.7
1.6
2.6
0.3
1.6
0.8
0.6
<.1
2.8
<.1
1.5
1.. 8

1.0
<.1
3.3
<.1
0.2

0.3
0.5



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +1 ft Survey 101 (continued)

Species
Station

Survey
I Quads

101 101 101 101 101 101
10 10 '0 10 10 10

01+01 04+01 05+01 06+01 08+01 09+01 10+01
101

10

12+01-
101

10

19+01
101

10

Chondracanthus harveyanus/spinosus
Cryptosiphonia woodii

'hondracanthus corymbiferus
Callithamnion spp./Pleonosporium spp.
Pterosiphonia dendroidea
Polyneura latissima
Callithamnion pikeanum
Callophyllis spp.
Grateloupia doryphora
Laminaria setchellii
Cladophora spp.
Microcladia coulteri
Melobesia mediocris
Corallina officinalis
Microcladia borealis
Chondria decipiens
Scytosiphon spp.
Gelidium robustum

<.1

<.1

<.1
<.1

<.1

0.1
<.1
0.1

<.1

<.1

<.1

<.1

<.1
<.1

<.1
<.1

<.1
<.1

<.1
<.1

0.5

<.1

<.1

<.1

<.1

<.1

0.1

<.1

<.1

.0;8

0.2

<.1

<.1

<.1

<.1

<.1

<.1

0.5
<.1

0.3
<.1
<.1

<.1



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +1 ft Survey

102'peciesStation
Survey

I Quads

01+01
102

10

04+01 05+01
102 102

10 10

06+01 08+01 09+01 10+01 12+01 19+01
102 102 102 102 102 102

10 10 10 10 10 10

Mazzaella flaccida
Chondracanthus canaliculatus
Gastroclonium subarticulatum
Mastocarpus papillatus
Egregia menziesii
non-coralline crust
Phyllospadix spp.

.Gelidium coulteri
Cryptopleura violacea
Ulva/Enteromorpha spp.
filamentous red algae-complex
coralline crust
Mazzaella affinis
Endocladia muricata
Corallina vancouveriensis
Calliarthron/Bossiella spp.-complex
Porphyra spp.
Prionitis spp.
Mastocarpus jardinii
Mazzaella lilacina
Chrysophyta unid.
Mazzaella heterocarpa
juv. articulated coralline algae
Spongomorpha/Acrosiphonia-complex
Grateloupia doryphora
Mazzaella leptorhynchos
Halymenia/Schizymenia spp.-complex
Osmundea spp.
Pelvetia compressa
Microcladia coulteri

46.5
16.2
10.8
5.5
5.7
4.4

24.9
6.8
5.0
0.1
0.5
1.4

10. 0

2.1
0.3
0.7
1.0
0.3
1.0

<.1
1.0
<.1
<.1
0.1
1.3
<.1
0.1

19.7
17.6
19.9
4.7

34.9
8.9
7.1

15.1
8.5
5.2

'2.8
2.2
7.6
2.9
2.4
4.0
1.0
0.4
0.5
<.1
0.2
0.7
0.3

0.1

0.6

13.2
9.0
8.1
5.1

11.0
8.7
9.9

21.3
5.4
0.3
<.1
4.1
1.5
7.7
9.2
3.4
4.2
1.9
0.6

. 2.2
1.1
0.5
0.4
0.1

0.1
1.5

31.5
5.3

21.5
2.9

19.9
8.1

12.2
6.4
3.7
0.3
<.1
5.0
0.7
0.4
1.0
4.2
0.7
1.4
3.8
1.6
0.2
0.4
0.6
2.8

0.2

10.6
18.3
4.4

8.7
17.4

1.7
2.4
6.6

21.2
6.1
3.9
0.6
0.3
0.6

0.6

0.3

0.1

2.0
0.1

0.1

1.7
'1.5
0.2

7. 8"

17.4
0.3

2.8
1.2

57.0

12.3

3.8

4.2
1.6
8.0

1.0

3.5
21.0
24.4
15.9
2.3
0.3

1.3

2 ' .

0.4
1.8
0.2

1.2 0.3

3.6

0.3 0.1

1.0
O.l
2.2
0.2

0.8

3.8 15.9

51.2
35.8
4.7
3.5

11. 8

8.7
5.6
0.1
1.9
0.8
<.1
8.3
<.1
0.3
1.8
1.9
1.9
2.2
2.3

. 1.2

1.7
1.0

0.6



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +1 ft Survey 102 (continued)

Species
Station
Survey

I Quads

01+01 04+01 05+01 06+01 08+01 09+01 10+01 12+01 19+01
102 102 102 102 102 102 102 102 102

10 10 10 10 10 10 10 10 10

Chondracanthus corymbiferus
Codium setchellii
Sarcodiotheca gaudichaudii
Smithora naiadum
Gelidium pusillum
Cryptopleura ruprechtiana
Callithamnion pikeanum
Polyneura latissima
Chondria decipiens
Melobesia mediocris
Pterosiphonia dendroidea
Corallina officinalis
Callophyllis spp.
Microcladia borealis
Cladophora spp.
Colpomenia spp.
Callithamnion spp./Pleonosporium spp.
Laminaria setchellii
Nereocystis luetkeana
Farlowia/Pikea spp.-complex
Chondracanthus harveyanus/spinosus

0.9
0.2 0.1

0.3

<.1
<.1
«.1

0.2

0.1

0.2

<.1

<.1 «.1

0.2

0.1

«.1

0.3

0.8

0.1
0.6
0.2
«.1
<.1
0.2

0.1



Horizontal Band Transects - Algal Mean Abundance per 1 square meter — Stations +1 ft Survey 103

Species
Station

Survey
¹ Quads

04+01 05+01 06+01
103 103 103

10 10 10

non-coralline crust
Gastroclonium subarticulatum
Gelidium coulteri
Egregia menziesii
Phyllospadix spp.
coralline crust
Mazzaella flaccida
Cryptopleura violacea
Corallina vancouveriensis
Chondracanthus canaliculatus
Calliarthron/Bossiella spp.-complex
Endocladia muricata
Mastocarpus papillatus
Mastocarpus jardinii
Prionitis spp.
Ulva/Enteromorpha spp.
Mazzaella affinis
juv. articulated coralline algae
Osmundea spp.
Mazzaella leptorhynchos
Gelidium pusillum
Mazzaella heterocarpa
filamentous red algae-complex
Cryptosiphonia woodii
Sarcodiotheca gaudichaudii
Cryptopleura ruprechtiana
Corallina officinalis
Chondracanthus corymbiferus
Laminaria setchellii
Smithora naiadum

29.6
14.0
9.5

19.9
10.1
11.6
5.6

10. 7

7.4
5.6
2.9
5.3
2.2
0.9
1.1
3.4
1.5
0.6
1.0
<.1
0.2
0.3
<.1
0.1
0.1
<.1
0.1
<.1

0.1

25.1
9.0

16.9
7.9

10.1
8.6
3.5
9.2
9.9
3.1
7.4
8.4
1.9
0.6
2.6
<.1
0.6
0.7
0.3

1

0.1
<.1
0.2
0.2
<.1
0.1
<.1
<.1
0.1

27.1
19.1
6.2
4.9

10.3
5.3

16. 3

4.9
2.6
7.8
5.3
1.1
2.7
3.9
1.2
0.2
0.7
0.9
<.1
1.1
0.3
0.1
0.2
0.1
0.1

<.1



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +1 ft Survey 103 (continued)

Species
Station
Survey

¹ Quads

04+01 05+01 06+01
103 103 103

10 10 10

Cladophora spp.
Melobesia mediocris
Porphyra spp.
Callithamnion spp./Pleonosporium spp.
Microcladia borealis
Halymenia/Schizymenia spp.-complex
Callithamnion pikeanum
Microcladia coulteri
Callophyllis spp.
Mazzaella lilacina

<.1 <.1 <.1
«.1 <.1 <.1
<.1 <.1 <.1

<.1
<.1

<.1
<.1

<.1
<.1
<.1



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +1 ft Survey 104

Species
Station
Survey

I Quads

01+01
104

10

04+01
104

10

05+01
104

10

06+01
104

10

08+01
104

10

09+01
104

10

10+01
104

10

12+01
104

10

19+01
104

10

non-coralline crust
Gastroclonium subarticulatum
coralline crust
Chondracanthus canaliculatus
Phyllospadix spp.
Mazzaella flaccida
filamentous red algae-complex
Corallina vancouveriensis
Calliarthron/Bossiella spp.-complex
Mastocarpus papillatus
Cryptopleura violacea
Gelidium coulteri
Endocladia muricata
Egregia menziesii
Mazzaella affinis
Prionitis spp.
Ulva/Enteromorpha spp.
juv. articulated coralline algae
Mastocarpus jardinii
Pterosiphonia dendroidea
Gelidium pusillum
Codium setchellii
Mazzaella leptorhynchos
Osmundea spp.
Mazzaella heterocarpa
Sarcodiotheca gaudichaudii
Chondracanthus corymbiferus
Corallina officinalis
Cryptosiphonia woodii
Chondria decipiens

10.8
12. 9

6.3
10. 5

27.6
14.0
0.9
1.5
1.6
3.7
1.7
6.4
0.8

7.9
1.1
<.1
0.3
0.8
1.0
0.2
1.9
0.3
0.2
<.1
<.1

26. 6

13.5
10.4
6.5
7.4
5.3
0.1

10.0
5.8"
2.4
6.9
4.4
5.7

11.0
1.5
1.4
1.1
1.6
0.8

27.3
6.9
9.5
3.7
8.5
3.0
<.1

13.4
6.6
1.0
6.6
3:7
9.2
3.5
0.4
2.6

1.0
0.7

27.0
18.6
8.1
6.2
8.8

16.4
<.1
3.7
6.1
1.6
3.4
3.9
1.1
1.9
0.8
2.0

1
1.0
3.8

0.2
0.3
<. 1

0.3
0.1

0.1

«.1
0.1
<.1
<.1
<.1
0.5
0.3

0.4
<.1
0.9
0.2

0.2

0.5 0.1 0.3

22.7
21.6
5.5

10. 2
10.8

17.4
0.2
1.7
2.2
1.9
<.1
0.6

3.5
4.4
0.6
0.8

2.9
0.1

0.4
0.6
<.1
0.3

29. 9

1.5
13.9
1.5

3.1
2.4
5.8
0.7

2.3
0.2

0.5
0.8
5.7
2.1

11.6
7. 8"

0.6
8.5

27.0
0.1
<.1
<.1
3.0
0.2

1.5
1.5
0.6
<.1

1.3
<.1

0.4

31.1
4.9
1.2
1.0

16.0

0.3
0.1

0.3

0.3
1.5

0.4

12.5
11.6
16. 1
22.0
4.4

21.1
<.1
1.9
3.7
0.7
1.3
<.1
<.1
<.1
<.1
1.8
0.4
<.1
0.9
<.1
<.1

<.1
0.2
<.1
0.1
0.6



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +1 ft Survey 104 (continued)

Species
Station

Survey
I Quads

Ol+01 04+01 05+01 06+01 08+01 09+01 10+01 12+01 19+01
104 104 104 104 104 . 104 104 '04 104

10 10 10 10 10 10 10 10 10

Derbesia marina
Chondracanthus harveyanus/spinosus
Laminaria setchellii
Codium fragile
Mazzaella lilacina
Cladophora spp.
Callithamnion spp./Pleonosporium spp.
Porphyra spp.
Callithamnion pikeanum
Colpomenia spp.
Bryopsis spp.
Melobesia mediocris
Endarachne/Petalonia-complex
Halymenia/Schizymenia spp. -complex
Gelidium robus turn
Smithora naiadum
Callophyllis spp.
Rhodophyta (juv.)
Antithamnion/Platythamnion spp.-complex

0.1
0.2

0.3

0.1

<.1 <.1

0. 1'

M W M W



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +1 ft Survey 105

Species
Station

Survey
I Quads

04+01
105

10

05+01
105

10

06+01
105

10

Mazzaella flaccida
non-coralline crust
Gastroclonium subarticulatum
Gelidium coulteri
Chondracanthus canaliculatus
Phyllospadix spp.
Mastocarpus papillatus
Endocladia muricata,
Corallina vancouveriensis
coralline crust
Egregia menziesii
Cryptopleura violacea
Mastocarpus jardinii
Calliarthron/Bossiella spp.-complex
Mazzaella heterocarpa
Mazzaella affinis
juv. articulated coralline algae
Mazzaella lilacina
Prionitis spp.
Chrysophyta unid.
Porphyra spp.
Spongomorpha/Acrosiphonia-complex
filamentous red algae-complex
Cryptosiphonia woodii
Mazzaella leptorhynchos
Ulva/Enteromorpha spp.
Osmundea spp.
Callithamnion pikeanum
Gelidium pusillum
Smithora naiadum

22.6
17.5
15.0
7.4

14. 7

6.6
7.7
7.5
6.5
5.3
8.3
4.9
2.4
2.1
1.5
2.4
0.8
2.1
0.4
0.3
0.9
«.1
<.1
0.2
0.5
<.1
0.1
<.1
0.3
0.1

12.5
15.9
6.2

13.3
6.0
8.2
6.2

11.0
8.9
5.3
3.8
4.0
1.0
4.4
2.2
1.0
1.4
0.5
1.0
,0. 5

0.5
1.2
0.4
0.4
<.1
0. 3.
0.2

38.8
13.7
17.6
8.9-
5.9
7.6
6.7
1.4
0.5
3.6
2.1
1.0
5.3
1.7
2.5
1.3
0.6

0.5
1.0
0.3
0.1
0.8
0.6
0.3
<.1
<.1
0.3
<.1
<.1



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +1 ft Survey 105 (continued)

Species
Station

Survey
4 Quads

04+01 05+01 06+01
105 105 105

10 10 10

Microcladia borealis
Sarcodiotheca gaudichaudii
Chondracanthus corymbiferus
Laminaria setchellii
Cryptopleura ruprechtiana
Halymenia/Schizymenia spp. -complex
Cladophora spp.
Callithamnion spp./Pleonosporium spp.
Corallina officinalis
Callophyllis spp.
Microcladia coulteri
Halicystis ovalis
Rhodymenia spp.
Callophyllis firma

«.1

M W W W W W



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +1 ft Survey 106

Species
Station
Survey

N Quads

01+01
106

10

04+01
106

10

05+01
106

10

06+01
106

10

08+01
106

10

09+01
106

10

10+01
106

10

12+01
106

10

19+01
106

10

Mazzaella flaccida
Chondracanthus canaliculatus
Gastroclonium subarticulatum
Mastocarpus papillatus
non-coralline crust
Phyllospadix spp.
Gelidium coulteri
Egregia menziesii
Ulva/Enteromorpha spp.
coralline crust
filamentous red algae-complex
Cryptopleura violacea
Mazzaella affinis
Endocladia muricata
Corallina vancouveriensis
Calliarthron/Bossiella spp.-complex
Prionitis spp.
Mastocarpus jardinii
Smithora naiadum
Grateloupia doryphora
juv. articulated coralline algae
Mazzaella heterocarpa
Chrysophyta unid.
Mazzaella lilacina
Scytosiphon spp.
Porphyra spp.
Chondracanthus harveyanus/spinosus
Sarcodiotheca gaudichaudii
Halymenia/Schizymenia spp. -complex
Spongomorpha/Acrosiphonia-complex

47.5
16. 5

10.3
5.1
4.2

26.4
5.0
0.1
<.1
0.8
1.9
3.8

11.8
1.9
0.4
0.7
0.8
1.7
0.2

0.1
0.4

0.1
<.1
<.1

24.4
16.4
20.2
7.0

10. 1
8.1
9.9

13. 1
0.6
1.9
<.1
3.9
3.1
4.7
4.4
2.1
0.8
1.2
1.7

18.2
2.9
8.7
8.3
6.9

11.4
14. 9
18.3
<.1
4.4
0.3
4.7
1.2
9.2

10.1
6.5
1.5
1.5
0.3

46.3
3.4

20.5
4.5

10.3
11.9

9.2
7.5
0.4
3.1
2.5
3.1
0.9
1.0
1.0
2.4
1.0
5.7
6.6

1.3
0.1
<.1

1.0
1.1

1
1.0

0.2

0.8
0.1

0.5
0.5
1.1 0.6

0.7 1.1 1.1

<.1
20.1
26.4
5.1
9.0

15.8
2.2

0.8
2.2

19.7
1.5
2.7
0.6
0.3
0.6
2.5
0.1

<.1
<.1
0.3

0.7
0.8
0.6

<.1
1.7
2.5
<.1

20.1

20.
3'6.6

4.0
3.8

4.2
6.5
„0.1

0.3
0.9
2.5

0.1

31.3
0.8
5.5
8.4
1.2

<.1
<.1
4.6

2.1
5.7
<.1
0 '
3.1

3.4

2.2
0.3
0.7

2.9 7.4

0.3
2.9

59.1
19.2

0.6

0.9
0.1

0.3

0.1

51.2
35.1
6.9
3.7
5.3
5.5
<.1
0.8
<.1

12.4
<.1
2.4
0.6
0.6
0.8
0.5
1.4
1.9
<.1

0.2
2.0

2.4

0.5



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +1 ft Survey 106 (continued)

Species
Station

Survey
I Quads

01+01
106

10

04+01
106

10

05+01
106

10
106

10
106 106 106 106

10 10 1010

06+01 08+01 09+01 10+01 12+01 19+01
106

10

Cryptosiphonia woodii
Codium setchellii
Osmundea spp.
Microcladia coulteri
Chondracanthus corymbiferus
Mazzaella leptorhynchos
Callithamnion pikeanum
Chondria decipiens
Cryptopleura ruprechtiana
Cladophora spp.
Pterosiphonia dendroidea
Gelidium pusillum
Corallina officinalis
Microcladia borealis
Call ithamnion spp. /Pleonosporium spp.
Iaminaria setchellii
Plocamium violaceum
Rhodymenia spp.
Melobesia mediocris
Colpomenia spp.
Laminariales
Endarachne/Petalonia-complex
Callophyllis firma
Pelvetia compressa
Macrocystis spp.
Callophyllis spp.
Polyneura latissima
Bryopsis spp.
Farlowia/Pikea spp. -complex

1.3
0.5 0.4

0.5
0.1

0.2

0.1 0.3

0.3

0.1

0.4 0.1

0.4

0.3
0.1

0.2

0.3

0.3

0.2
0.1

0.3
0.6

«.1



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +1 ft- Survey 107

Species
Station

Survey
g Quads

04+01
107

10

05+01
107

10

06+01
107

10

complex

lgae

omplex

non-coralline crust
Gastroclonium subarticulatum
Mazzaella flaccida
Phyllospadix spp.
Corallina vancouveriensis
coralline crust
Chondracanthus canaliculatus
Gelidium coulteri
Egregia menziesii
Calliarthron/Bossiella spp.-
Endocladia muricata
Cryptopleura violacea
Prionitis spp.
Mastocarpus papillatus
Mastocarpus jardinii
Mazzaella affinis
Ulva/Enteromorpha spp.
juv. articulated coralline a
Corallina officinalis
Analipus japonicus
Mazzaella heterocarpa
Osmundea spp.
Gelidium pusillum
Smithora naiadum
Mazzaella leptorhynchos
Chondracanthus corymbiferus
Microcladia borealis
Halymenia/Schizymenia spp.-c
Laminaria setchellii
Cryptosiphonia woodii

21.3
16.7
8.3
9.7
6.7
7.2

10.3
5.9
7.5
0.8
5.5
4.6
1.9
2.6
0.9
1.5
2.0
0.3
0.2
0.5
<.1
0.5
0.1
<.1
<.1
<.1
<.1

14.9
7.5
4.2
9.1

15.7
7.6
3.5
7.6
6.6
8.2
7.2
4.7
3.5
2.0
0.6
0.4
<.1
1.5

0.2
0.3
0.1
0.3
<.1

<.1
0.2

0.1
<.1

19.6
16. 7
19.4
9.6
3.0
7.4

-7.1
4.4
1.3
6.3
1.0
2.8
1.7
2.3
4.3
1.2
0.2
0.1
1.3
0.5
0.8
<.1

-0.2
0.3
0.3
0.2

0.1



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +1 ft Survey 107 (continued)

Species
Station
Survey

5 Quads

04+01 05+01 06+01
107 107 107

10 10 10

Sarcodiotheca gaudichaudii
Cryptopleura ruprechtiana
Callophyllis spp.
Mazzaella lilacina
Callithamnion spp./Pleonosporium spp.
Cladophora spp.
filamentous red algae-complex

-Melobesia mediocris
Call ithamnion pikeanum
Microcladia coulteri
Porphyra spp.
Rhodymenia spp.
Delesseriaceae (juv.)

«.1

W W W W



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +1 ft Survey 108

Species
Station
Survey

¹ Quads

01+01
108

10

05+01
108

10

06+01
108

10

08+01
108

10

09+01
108

10

10+01
108

10

12+01
108

10

19+01
108

10

non-coralline crust
Chondracanthus canaliculatus
Phyllospadix spp.
Gastroclonium subarticulatum
coralline crust
Mazzaella flaccida
filamentous red algae-complex
Mastocarpus papillatus
Chrysophyta unid.
Corallina vancouveriensis
Gelidium coulteri
Calliarthron/Bossiella spp.-complex
Ulva/Enteromorpha spp.
Prionitis spp.
Cryptopleura violacea
Mazzaella affinis
Endocladia muricata
juv. articulated coralline algae
Mastocarpus jardinii
Gelidium pusillum
Codium setchellii
Mazzaella leptorhynchos
Mazzaella heterocarpa
Pterosiphonia dendroidea
Phaeophyta (juv.)
Hienburgia andersoniana
Osmundea spp.
Sarcodiotheca gaudichaudii
Callithamnion spp./Pleonosporium spp.
Chondracanthus corymbiferus

14. 0

10. 1
26.9
7.8
5.0
9.2
4.0
7.6

1.5
4,9
0.9
<.1
0.8
0.8
6.3
1.3
0.2
1.0
1.5
3.0
0.8
«.1
0.1

0.1

29.2
4.6
5.9
2.5
6.5
1.2
<.1
1.8
0.3

15. 2
4.5
7.7
0.5
1.2
0.4
0.6
7.1
3.5
0.4
0.8

<.1
0.7

<.1
0.1
0.4

30.4
9.8
5.6

10.2
7.0

10.8
0.5
3.1

4.7
4.9
5.3
0.2
0.6
0.6

1.2
3.3
5.9
0.3

0.7
<.1
<.1

<.1
0.1

21 ~ 7
9.3

10. 6
14.0
3.9

21.9
1.5

18.0
<.1
0 ~ 1
0.6
1.9
1.9
1.1
3,3
0.8
0.1

0.6
0.5
0.1
<.1

0.1
O.l

33.8
1.3

12.6
16. 1

0.6
8.1

7.6
3.1

8.6
1.2

14. 8

1.7
3.3
0.7

13.4
1.3
<.1
0.6
0.3
2.2

8.5
<.1
0.1
0.1
0.7
<.1
<.1
6.1
9.7
0.3

0.2

0.'5

0.8
1.6

0.8
0.1
<.1

0.2

<.1 <.1

38.8
1.5

0.1
1.2

23.7

0.2

«.1

1.6

0.4

14.3
26.7
2.8
6.7

11.2
23.9

0.5
2.4

2.8
0.1
1.5
0.2
1.5
0.2
0.3
0.6
1.1
1.8
0.5

1.3

0.2
0.2
0.3
0.3



Horizontal Band Transects - Algal Mean Abundance per 1 square meter — Stations +1 ft Survey 108 (continued)

Species
Station
Survey

0 Quads

01+01 05+01 06+01 08+01 09+01 10+01 12+01 19+01
108 108 108 108 108 108 108 108

10 10 10 10 10 10 10 10

Cryptosiphonia woodii
Egregia menziesii
Macrocystis spp.
Endarachne/Petalonia-complex
Grateloupia doryphora
Farlowia/Pikea spp.-complex
Callophyllis spp.
Plocamium violaceum
Dictyoneurum californicum
Corallina officinalis
Gelidium robus turn
Cladophora spp.
Microcladia coulteri
Halymenia/Schizymenia spp. -complex
Porphyra spp.
Callithamnion pikeanum
Laminaria setchellii
Scytosiphon spp.
Smithora naiadum
Laminariales
Melobesia mediocris
Ahnfeltiopsis leptophylla
Colpomenia spp.
Mazzaella lilacina
Bryopsis spp.
Codium fragile

0.1 0.2

0.2
0.3

0.4

0.3

0.3
0.1

=4< ~ 1



Horizontal Band Transects - Algal Mean Abundance per 1 square meter — Stations +1 ft Survey 109

Species
Station

Survey
g Quads

04+01
109

10

05+01 06+01
109 109

10 10

Mazzaella flaccida
non-coralline crust
Gastroclonium subarticulatum
Chondracanthus canaliculatus
Gelidium coulteri
Mastocarpus papillatus
Egregia menziesii
Porphyra spp.
Endocladia muricata
Corallina vancouveriensis
Calliarthron/Bossiella spp.-complex
Phyllospadix spp.
coralline crust
Cryptopleura violacea
Mastocarpus jardinii
Mazzaella heterocarpa
juv. articulated coralline algae
Spongomorpha/Acrosiphonia-complex
Mazzaella affinis
Ulva/Enteromorpha spp.
Prionitis spp.
Mazzaella lilacina
Microcladia borealis
Callithamnion pikeanum-
filamentous red algae-complex
Mazzaella leptorhynchos
Pelvetia compressa
Chrysophyta unid.
Osmundea spp.
Sarcodiotheca gaudichaudii

23.2
12. 8

15.6
13.6
7.4
9,4

14.0
13. 1
5.6
7.7
4.2
3.7
3.9
5.6
0.3
0.3
0.5
1.1
1.9
2.8
0.2
0.6

0.6

<.1
0.6

16.0
13.9
4.9
6.3

11.5
9.5
7.6
6.0

11. 9
9.7
8.1
5.1
4.8
1.9
0.3
0.2
2.2
3.0
1.6
<.1
1.0
0.4
0.3

0.3

<.1
0.2

43.1
15.7
15. 2
9.9
8.5
4.9
1;3
3.2
1.0
0.8
4.5
5.3
3 7

<. 1
6.8.
3.8
1.5

0.6
0.7
0.5

0.6
0.3
0.8
0.4

0.3
0.2



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +1 ft Survey 109 (continued)

Species
Station

Survey
0 Quads

04+01 05+01 06+01
109 109 109

10 10 10

Gelidium pusillum
Callithamnion spp./Pleonosporium spp.
Cryptosiphonia woodii
Melobesia mediocris
Chondracanthus corymbiferus
Cladophora spp.
Smithora naiadum
Microcladia coulteri
Laminariales
Farlowia/Pikea spp.-complex



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +1 ft Survey 110

Species
Station
Survey

g Quads

01+01
110

10

04+01 05+01
110 110

10 10

06+01
110

10

08+01
110

10

09+01
110

10

10+01
110

10

12+01
110

10

19+01
110

10

Mazzaella flaccida
non-coralline crust
Gastroclonium subarticulatum
Egregia menziesii
Chondracanthus canaliculatus
Mastocarpus papillatus
Phyllospadix spp.
Viva/Enteromorpha spp.
Gelidium coulteri
coralline crust
Cryptopleura violacea
filamentous red algae-complex
Mazzaella affinis
Calliarthron/Bossiella spp.-complex
Endocladia muricata
Prionitis spp.
Corallina vancouveriensis
Porphyra spp.
Mastocarpus jardinii
Smithora naiadum
Mazzaella lilacina
Macrocystis spp.
juv. articulated coralline algae
Mazzaella heterocarpa
Gelidium pusillum
Chondracanthus harveyanus/spinosus
Mazzaella leptorhynchos
Microcladia borealis
Codium setchellii
Sarcodiotheca gaudichaudii

36.5
5.2
7.2

14.4
3.5

28.3
0.5
3.8
6.7
2.1
0.8
4.6
0.6
1.5
<. 1
0.6

0.7
1.6
<.1

<.1
0.4
<.1

1.3

1.5
<.1

15.0
11.8
10. 0
53. 7

14. 5
6.1
3.9
2.1
7.5
5.8
8.6
0.1
2.8
1.9
3.4
0.4
2.8
5.6
0.5
<.1
5.7

0.8
0.3
<.1

<.1
0.1

12.7
13.3
7.8

28.0
4.2
6.0
7.5
1.3

16.9
4.6
4.7

1.0
5.5

10.0
1.4
6.0
3.9
1.0
<.1

1.1
0.7

0.1
1.7

36.8
10.3
19. 0

6.5
4.2
7.8
6.9
2.8

10.4
4.6
1.6
0.1
0.8
7.1
0.3
0.4
1.0
2.8
3.8
3.9

0.5

1.7

0.3

9.4
21.8

18.1
7.4

16.2
20.8
3.4
6.1
2.5
8.1
3.9
0.1
1.0
3.2
0.3
<.1
<.1
<.1

0.3

0.8

20.4
2.4
0.2
2.9
2.8

14.0
10.4

5.6
1.3

26.9
1.9
0.9
0.2
4.0
<.1

4.4
0.3
0.2

5.
2'4.

7

0.3
18.9
1.3

11.3
0.2

1.8
59.3

16.0
2.8
0.9

18.2
2.5
2.1
<,1

2.2
0.6
0.6

2.5

3.4
<.1

0.2

0.1

<.1 0.1
0.4

2.2
0.2

50.6
6.4

16.3
8.7

25.3
3.5
2.3
1.9
0.2

11.5
0.8

0.3
3.1
0.6
0.4
2.2

2.1
0.6

0.8
0.5
0.2

0.2



Horizontal Band Transects - Algal Mean Abundance per 1 square meter - Stations +1 ft Survey 110 (continued)

Species
Station

Survey
I Quads

Olt01 04+01 05+01 06+01 08+01 09+01 10t01 12+01 19+01
110 110 110 110 110 110 110 110 110

10 -10 10 10 10 10 10 10 10

Halymenia/Schizymenia spp.-complex
Nereocystis luetkeana
Microcladia coulteri
Osmundea spp.
Chondracanthus corymbiferus
Pterosiphonia dendroidea
Chrysophyta unid.
Corallina officinalis
Callithamnion pikeanum
Cladophora spp.
Codium fragile
Spongomorpha/Acrosiphonia-complex
Plocamium violaceum
Melobesia mediocris
Callithamnion spp./Pleonosporium spp.
Colpomenia spp.

<.1
0.2

0.3
0.2
0.2

1.3
0.2

<.1
0.1
<.1

<.1 <.1

<.1 <.1

<.1 0.3
0.1

0.4

0.2
0.2

0.5

0.1

<.1 0.1

0.8

0.2

0.3
0.1
<.1

0.1

W W



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +3 ft Survey 100

Species
Station
Survey

5 Quads

01+03
100

5

04+03
100

5

05+03
100

5

06+03
100

5

08+03
100

5

09+03
100

5

10+02
100

5

12+03
100

5

19+03
100

5

Tegula funebralis
Anthopleura elegantissima
Tetraclita rubescens
Maccli'ntockia scabra
Pagurus spp.
Fissurella volcano
Lottia limatula
Lottia digitalis
Lottia pelta
Pollicipes polymerus
Strongylocentrotus purpuratus
Tectura scutum
Ocenebra spp.
Pachygrapsus crassipes
Cyanoplax spp.
Lottia gigantea
Nuttallina californica
Acanthina spp.
Mopalia spp.
Pisaster ochraceus
Hemigrapsus nudus
Leptasterias spp.
Serpulorbis squamigerus
Haliotis spp.
Mytilus californianus
Balanus spp.
Pugettia spp.
Nemertea unid.
Octopus spp.
Diopatra ornata

171.4
3.2

0.4
24.0

0.2
0.2

3.6
0.6

0.4

170.0
163. 4

0.4
4 '

50.8

3.2
0.4
0.4

0.2
1.2
0.8

138.6
75.0

9.0
10.6
0.2
1.4
0.6
0.4
0.2

0.4
2.2

1.0 0.8

0.6
0.8
0.6
0.6

1.2

0.8

0.4

0.4

0.6 0.4 1.4

85.6
14. 0

3.4
14.6

0.6

2.6

208. 6
32.0
3.6

63.8
6.6
0.2
9.4
0.8
0.2

0.2
3.8
1.0
0.6

1.4
0.4

0.2
0.2

0.2 0.2

0.2

0.4 0.8
0.2 0.2

48.8

61.0
96.8
3.6

40.0
5.8

23.4
4.8

35.4
56.0

223.4
2.6
1.0
8.2
3.2

5.4

250.6
55.2

0.4
15.0
15.8

2.0

8.8

118.4
3.2
1.8
6.2

17.6
0.8
2.8

2.6

6.6
2.0
0.2
1.4
1.4
3.0
0.6

2.2
1.4 0.4

0.2
0.4 0.2

0.2
1.0

0.2
2.2
0.4
0.6
(.1

0.2 0.4

0.2
0.8

0.6

0.4
0.2

0.2
0.2

0.2

0.4 0.4
0 '



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +3 ft Survey 100
(continued)

Species
Station

Survey
5 Quads

01+03 04+03 05+03 06+03 08+03 09+03 10+02 12+03 19+03
100 100 100 100 100 100 100 100 100

5 5 5 5 5 5 5 5 5

Acmaeidae unid.
I ittorina spp.
Lottia asmi
Mytilidae
Crepidula spp.
Lacuna spp.

.Grapsidae (juv.)
Homalopoma spp.
Ischnochitonidae
Amphissa spp.
Acmaea mitra
Nitidiscala/Opalia spp.
Bittium spp.
Serpulidae unid.
Heptacarpus spp.
Lissothuria nutriens
Mytilus galloprovincialis

<.1 <.1

< ~ 1 <.1

Chthamalus fissus
Pista spp.
Phragmatopoma californica
Spirorbidae
Haliclona spp.

<.1
<.1
<.1

0.4 0.1

1 6 1 20 0 < 1 1 1 <.1
2.8

0 4 0 6 < 1 < 1 - <.1
<.1 <.1 <.1 <.1 <.1 <.1



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +3 ft Survey 101

Species
Station

Survey
g Quads

01+03
101

5

04+03
101

5

05+03
101

5

06+03
101

5

08+03
101

5

09+03
101

5

10+02
101

5

12+03
101

5

19+03
101

5

Tegula funebralis
Macclintockia scabra
Anthopleura elegantissima
Pagurus spp.
Tetraclita rubescens
Strongylocentrotus purpuratus
Tectura scutum
Lottia limatula
Pollicipes polymerus
Pachygrapsus crassipes
Lottia digitalis
Fissurella volcano
Lottia pelta
Acanthina spp.
Cyanoplax spp.
Ocenebra spp.
Lottia gigantea
Balanus spp.
Nemertea unid.
Nuttallina californica
Pisaster ochraceus
Leptasterias spp.
Mopalia spp.
Littorina spp.
Mytilus californianus
Tegula brunnea
Hemigrapsus nudus
Serpulidae unid.
Haliotis spp.
Pugettia spp.

107.6
0.4
2.0

29.0
0.8
0.4

0.2
3.8
0.8

270.2
2.8

143.6
21.2

0.2
0.6
0.4
2.4

1.6

190.4
9.2

30.4
4.0

1.2
1.4
3.6
2.8
1.0

- 321.2
2.0
8.8
3.6
0.2

0.6

0.4

1.2 2.2 0.2
0.2 1.0 0.8 0.4
0.2 1.0 0.4 0.2

0 '
0.6

0.8

0.8

0.2

0.4

0.4 0.2

0.4

0.2
0.2

0.4 0.6 0.2

252.2
70.2
29.2
4.2
1.0
0.2
2.8
4.8

4.0

0.6
1.0
1.0
1.8
0.6

2 '

0.6
0.2

0.2
0.4

35.2
254.0

0.2
28.2
61.4
31.8
8.2
4.0

3.6
11.6

4 ' "
0.2

1.4
0.8
3.4

0.4
0.2

0.4

0.4
0.2

12.6
4.8

35.4
0.4

17.4
1.8
0.4
4.8

0.4

4.8
4.2
0.2
0.2

407.4
10.0
79.6
10.2

0.8

2.2
7.4

148. 8

4.6
2.0
2.6
2.0
(.1

11.0
2.2

0.2 0.4

0.4 0.2

0.2

0.2
0.2

0.4

0.4

0.6 1.6
1.6
0.2



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +3 ft Survey 101
(continued)

Species
Station

Survey
¹ Quads

Ol+03 04+03 05+03 06+03 08+03 09+03 10+02 12+03 19+03
101 101 101 101 101 101 101 101 101

5 5 5 5 5 5 5 5 5

Ophiothrix spp.
Acmaeidae unid.
Lottia asmi
Crepidula spp.
Mytilidae
Ischnochitonidae
Sipuncula unid.
Alia spp.
Petrolisthes spp.
Doriopsilla albopunctata
Homalopoma spp.
Lacuna spp.
Amphissa spp.
Platyhelminthes unid.
Lepidozona spp.
Grapsidae (juv.)
Cirratulidae/Terebellidae unid.
Chthamalus fissus
Phragmatopoma californica
Spirorbidae
Pista spp.

1.3
0.1
<.1

0.1 17. 1
<.1

<.1 <.1 <.1

0.2
«.1

2.2 1.0
<.1
<.1

W W



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +3 ft Survey 102

Species
Station

Survey
¹ Quads

=01+03
102

5

04+03
102

5

05+03
102

5

06+03
102

5

08+03
102

5

09+03
102

5

10+02
102

5

12+03
102

5

19+03
102

5

Tegula funebralis
Macclintockia scabra
Anthopleura elegantissima
Pagurus spp.
Tectura scutum
Tetraclita rubescens
Lottia limatula
Strongylocentrotus purpuratus
Lottia digitalis
Lottia pelta
Pachygrapsus crassipes
Pollicipes polymerus
Cyanoplax spp.
Tegula brunnea
Fissurella volcano
Acanthina spp.
Ocenebra spp.
Lottia gigantea
Balanus spp.
Pisaster ochraceus
Haliotis spp.
Hemigrapsus nudus
Leptasterias spp.
Nuttallina californica
Mytilidae
Mytilus californianus
Mopalia spp.
Nemertea unid.
Nereididae unid.
Polychaeta unid.

192.4
1.2
1.0

29.0

0.8
0.6

3.6

0.2

0.8

0.6

0.2

249.0
8.0

141.6
36.8
1.2

3.6
0 '

0.2
0.4

203.0 320.0
8.0 4.2

51.0 9.2
4.4 9.4
5.4 1.0

2'. 8 0.2

3.6
0.8
1.2

— 1.2
1.6

175.2
269 '
27.2

7.6
16.4

0.4
8.6
0.6

12.2
1.0
3.0

2.0 1.4 1.2 4.0

0.8 0.8

0.2 0.2
1.8

0.2
0.2

0.4

0.2 0.2

0.4
0.4 0.8 1.0 0.2

50.8
183.2

0.2
19.8
12.6
29.6
6.8

25.8
12.6
1.6
6.6

1.0
9.4
1.8

1.0
2.2

0.6
1.6

0.4-

0.2

45.8
17.4
41.8
6.8
8.8

16.2
4.2
1.2

370.8
29.6
77.8
21.2
1.8

8.2

102.4
8.4
2.2

19.6
8.0
1.4
6.6
0.2

8.2
0.2

0.4

8.2

2.8
0.4

3.2
1.6

0.4

0.6

1.4
0.4

0.4

0.2

0.2 0.4 0.4



Horizontal Band Transects - Xnvertebrate Mean Abundance per 1 square meter - Stations +3 ft Survey 102
(continued)

Species
Station

Survey
¹ Quads

01+03 04+03 05+03 06+03 08+03 09+03 10+02 12+03 19+03
102 102 102 102 102 102 102 102 102

5 5 5 5 5 5 5 5 5

Pugettia spp.
Serpulidae unid.
Acmaeidae unid.
Lottia asmi
Littorina spp.
Crepidula spp.
Lacuna spp.
Ischnochitonidae
Sipuncula unid.
Alia spp.
Hermissenda crassicornis
Octopus spp.
Pycnogonida unid.
Pisaster/Henricia (juv.)
Lissothuria nutriens
Grapsidae (juv.)
Cirratulidae/Terebellidae unid.
Chthamalus fissus
Pista spp.
Phragmatopoma californica
Spirorbidae

<.1
<.1
<.1

. <.1

0.6

<.1 <.1

0.2

11.9

0.

2'.7

<.1
<.1

0.7



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +3 ft Survey 103

Species
Station
Survey

g Quads

04+03 05+03 06+03
103 103 103

5 5 5

Tegula funebralis
Anthopleura elegantissima
Pagurus spp.
Macclintockia scabra
Lottia pelta
Tectura scutum
Lottia limatula
Ocenebra spp.
Pachygrapsus crassipes
Tetraclita rubescens
Cyanoplax spp.
Acanthina .spp.
Haliotis spp.
Nuttallina californica
Hemigrapsus nudus
Pisaster ochraceus
Nemertea unid.
Fissurella volcano
Strongylocentrotus purpuratus
Acmaeidae unid.
Lottia asmi
Littorina spp.
Serpulidae unid.
Crepidula spp.
Alia spp.
Zschnochitonidae
Bittium spp.
Lacuna spp.
Heptacarpus spp.

168.8
157.6
56.4
8.2
0.6
4.8
0.6
1.6
1.6
2.8
0.4
0.8

0.4
0.4

0.2

<.1
<.1
< ~ 1

<.1
<.1
<.1

112.2
59.2
10.0
23.8
4.4
0.8
2.6
1.2
1.0

1.2
1.2
0.6

0.2

224.8
19.4
26.2
.5.2
1.0
0.2
0.8
0.4
0.4

0.6

0.4

0.2



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +3 ft Survey 103
(continued)

Species
Station

Survey
5 Quads

04+03 05+03 06+03
103 103 103

5 '5 5

Chthamalus fissus
Phragmatopoma californica
Spirorbidae
Haliclona spp.

<.1 0.6
<.1 0 '
<.1 <.1

<.1



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +3 ft Survey 104

Species
Station

Survey.
g Quads

01+03 04+03
104 = 104

5 5

05+03
104

5

06+03
104

08+03
104

5

09+03
104

5

10+02
104

5

12+03
104

5

19+03
104

5

Tegula funebralis
Anthopleura elegantissima
Macclintockia scabra
Pagurus spp.
Tetraclita rubescens
Lottia digitalis
Lottia'limatula
Tectura scutum
Strongylocentrotus purpuratus
Fissurella volcano
Lottia pelta
Ocenebra- spp.
Pollicipes polymerus
Pachygrapsus crassipes
Acanthina spp.
Lottia gigantea
Nuttallina californica
Cyanoplax spp.
Tegula brunnea
Mopalia spp.
Serpulorbis squamigerus
Nemertea unid.
Pisaster ochraceus
Haliotis spp.
Mytilus californianus
Serpulidae unid.
Hemigrapsus nudus
Leptasterias spp.
Lottia asmi
Anthopleura xanthogrammica

221. 0

3.6

40.0

0.4
0.8
0.2

0.2
2.4
0.8
0.2

0.4

0.6

0.4

0.4
0.2

313.4
173.2

3.8
104. 0

0.4

2.6
0.6
0.4

1.0
1.6

0.4
1.4

0 .'2

0.2

0.4

0.2

0.2

124.6
60.8
15.2
11. 0

1.0
3.6
0.2

0.2

154.8
9.0
1.0

18.4

0.6

1.2

170.0
48.6

118.4
6.2
0.4

16.4
15.4

0.8

0.2
0.4

1.6 0.8 1.0
0.4

39.8
0.4

116. 6
7.8

60.4
25.2
3.4
9.8

17.8
8.6
0.4
1.4

0.6

0.4

0.2

0.2

1.2

0.6
0.2

0.2

3.0
0.4
0.6
1.6

0.2

0.6

0.2

1.0 0.2 0.4 1.8

306.2
35.

0'.8

1.4
109.8

4.2
0.4
1.0
2.6
2.2
0.4

0.4

192. 2
79.2
35.2
23.4

0.4-
1.6
3.0
0.6

158. 4

3.6
8.6
7.4

16.0
0.6
4.6
5.0
0.2

0.2
0.2

0.8
0.2

0.2
0.2 0.2

<.1
0.4

<.1
0.2

0.4 4.2
1.2 0.8 .

4.8
1.0 0.2
1.4



Horizontal Band Transects - Znvertebrate Mean Abundance per 1 square meter - Stations +3 ft Survey 104 .
(continued)

Species
Station

Survey
I Quads

01+03 04+03 05+03 06+03 08+03 09+03 10+02 12+03 19+03
104 104 104 104 104 104 104 104 104

5 5 5 5 5 5 5 5 5

Acmaea mitra
Calliostoma ligatum
Asterina miniata
Pseudomelatoma torosa
Cryptochiton stelleri
Pugettia spp.
Amphissa spp.
Acmaeidae unid.
Littorina spp.
Lacuna spp.
Crepidula spp.
Mytilidae
Zschnochitonidae
Lissothuria nutriens
Nitidiscala/Opalia spp.
Zdotea spp.
Homalopoma spp.
Bittium spp.
Heptacarpus spp.
Sipuncula unid.
Grapsidae (juv.)
Chthamalus fissus
Pista spp.
Phragmatopoma californica
Spirorbidae
Haliclona spp.
Bryozoa, unid. (encrusting)

0.2

0 '

<.1 <.1

< ~ 1

0.8 <.1

<.1
<.1
<.1

0.2

0.3

<.1
4

13. 5

0.3

.1.4
2.6
<.1
<.1

0.2

0.2

0.2
0.2

<.1
1.0



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +3 ft Survey 105

Species
Station

Survey '

Quads

04+03 05+03 06+03
105 105 105

5 5 5

Tegula funebralis
Anthopleura elegantissima
Pagurus spp.
Macclintockia .scabra
Lottia limatula
Pachygrapsus crassipes
Ocenebra spp.
Acanthina spp.
Lottia pelta
Tectura scutum
Leptasterias spp.
Cyanoplax spp.
Lottia digitalis
Nucella emarginata
Nuttallina californica
Acmaeidae unid.
Lottia asmi
Littorina spp.
Serpulidae unid.
Cirratulidae/Terebellidae unid.
Nitidiscala/Opalia spp.
Pollicipes polymerus
Ischnochitonidae
Sipuncula unid.
Chthamalus fissus
Phragmatopoma californica
Spirorbidae

131.4
157.2

50.4
15.2
2.0
1.8
2.0
1.8
0.4
0.6

119.0
52.2

7.4
22.8
2.0
1.6
0.8
0.8
1.2

0.2
0.4
0.2

240.6
10.0
2.0
2.0
0.4
0.2
0.6

0.4

0.6
0.2

0.2

0.1



Horizontal Band Transects — Invertebrate Mean Abundance per 1 square meter - Stations +3 ft Survey 106

Species
Station

Survey
g Quads

01+03 04+03 05+03 06+03 08+03 09+03 10+02 12+03 19+03
106 106 106 106 106 106 106 106 106

5 5 5 5 5 5 5 5 5

Tegula funebralis
Macclintockia scabra
Anthopleura elegantissima
Pagurus spp.
Lottia limatula
Tetraclita rubescens
Lottia digitalis
Tectura scutum
Pachygrapsus crassipes
Lottia pelta
Cyanoplax spp.
Pollicipes polymerus
Ocenebra spp.
Strongylocentrotus purpuratus
Fissurella volcano
Lottia gigantea
Acanthina spp.
Mytilus californianus
Pisaster ochraceus
Tegula brunnea
Nuttallina californica
Hemigrapsus nudus
Serpulidae unid.
Leptasterias spp.
Nemertea unid.
Serpulorbis squamigerus
Epiactis prolifera
Nereididae unid.
Haliotis spp.
Acmaeidae unid.

26.2
0.6
0.6

15.0
1.2

0.4

3.8

0.2

0.4

222.6
26.0

195.0
28.2
11.2

2.8
3.0
0.2
2.4

1.2
0.8

0.2

0.2

<.1
0.4

0.2
0.2
<.1

54.0
7.2
5.0

13.0
4.2
3.6

3.4
2.0
0.8
1.4
0.2
0.6

2.6

1.0

2.0

0.6

0.2 ~

0.4

0.2

0.2

107.4 205.4
47.4 8.6

70.6
295.6
37.6
29.6
22.2
0.2

16.2
0.6
3.4
2.8
3.2

1.4

0.8

0.6

0.8

0.2

28.4
246.0

0.4
14. 2
20.2
41.2
15. 6

11.0
3.6
1.2
0.8

1.4
5.4
4.6
2.8
0.2
1.8
0.4
0.8
0.2

0.6

3.2 396.2
8.0 13.2

35.8 66.0
8.6 17.2
1.8 3.0

19.8 0.2

96.8
27.2
3.6
3.8
6.2
0.4

0.2
4.8
0.6

0.4
0.4 .

0.2
4.6
0.2

0.2
1.0

0.2

0.2

0.6

0.4

0.6 1.0 10.6



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +3 ft Survey 106
(continued)

Species
Station
Survey

N Quads

01+03
106

5

04+03
106

5

05+03
106

5

06+03
106

5

08+03
106

5

09+03
106

5

10+02
106

5

12+03
106

5

19+03
106

5

Lottia asmi
Littorina spp.
Ischnochitonidae
Crepidula spp.
Lacuna spp.
Grapsidae (juv.)
Sipuncula unid.
Lophopanopeus spp.
Mytilidae
Chthamalus fissus
Pista spp.
Phragmatopoma californica
Spirorbidae
Haliclona spp.

<.1

<.1

<.1

<.1
<.1

0.3

<. 1

<.1
<.1

<.1

<,1

<.1

<.1

«.1

<.1

<.1
15.7

«.1
<.1

<.1
<.1

<.1

3.6
1.9

<.1

<.1
<.1

<.1

<.1
<.1
<.1

1.1 1.1



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +3 ft Survey 107

Species
Station
Survey

g Quads

04+03 05+03 06+03
107 107 107

5 5 5

unid.

Tegula funebralis
Anthopleura elegantissima
Pagurus spp.
Macclintockia scabra
Tectura scutum
Lottia limatula
Ocenebra spp.
Acanthina spp.
Lottia pelta
Cyanoplax spp.
Pachygrapsus crassipes
Lottia digitalis
Haliotis spp.
Epiactis prolifera
Mopalia spp.
Nuttallina californica
Pisaster ochraceus
Acmaeidae unid.
Littorina spp.
Lottia asmi
Crepidula spp.
Nemertea unid.
Acmaea mitra
Ischnochitonidae
Lacuna spp.
Sipuncula unid.
Cirratulidae/Terebellidae
Phragmatopoma calif ornica
Chthamalus fissus
Spirorbidae
Porifera unid. (encrusting

111.2
122.2
65.6
3.8
1.0
1.0
0.8
1.0
0.2
0.4
0.6

0.2

0.2
<.1
<.1
<.1

<.1
<.1
<.1
<.1

163.8
74.2
13.6
42.8
4.8
2.6
1.4
2.0
2.0
1.0
0.4
1.2
0.4

0.2

0.1

0.4

136.6
8.8

13.6
6.6
2.6
3.0
1.6
0.2

0.6
0.8

0.2

0.4
0.6
<.1



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter — Stations +3 ft Survey 108

Species
Station

Survey
0 Quads

01+03
108

5

05+03
108

5

06+03
108

5

08+03
108

5

09+03
108

5

10+02 12+03
108 108

5 5

19+03
108

5

Tegula funebralis
Macclintockia scabra
Anthopleura elegantissima
Pagurus spp.
Tetraclita rubescens
Lottia digitalis
Lottia limatula
Fissurella volcano
Pollicipes polymerus
Tectura scutum
Lottia pelta
Pachygrapsus crassipes
Strongylocentrotus purpuratus
Ocenebra spp.
Acanthina spp.
Lottia gigantea
Mytilus californianus
Cyanoplaax spp.
Tegula brunnea
Serpulorbis squamigerus
Nuttallina californica
Serpulidae unid.
Mopalia spp.
Nucella emarginata
Haliotis spp.
Sipuncula unid.
Nemertea unid.
Octopus spp.
Hemigrapsus nudus
Leptasterias spp.

152. 0

0.2
3.4
6.8
0.8
0.2
0.2

4.4

0.6

0.2

0.6

0.6

0.2

99.6
25.2
50.2
14.0

4.2
6.0

2.8
2.6
1.8
1.8
0.2
1.2
2.4

0.4
0.4

0.2

151.2
11. 6

15.4
7.0

1;0

0.6
1.6
0.2

2.4
0.2

0.2

0.2

142.4
75.0
37.0
4.0
0.4
6.8

11. 0

1.0

1.2

0.8
2.2
0.2

1.0

48.2
65.8

0.4
26.0
31.6
77.6
5.2

10.2
0.8
2.0
0.4
6.0
9.0
1.8

3.0
2.2
0.2
1.6

0.2

174.6
17.4
49.6
6.8

52.6

7.4
8.6

0.2
4.8

0.4

0.2

0.2

1.0

0.2

0.2 0.4

253.8
39.

6'9.4

25. 6

4.8
1.4
4.0

8.4
1.0
1.0
0.2

1.8
1.2

0.2

66.0
49. 6

6.0
7.2
4.4
3.0
2.8

8.2
1.8
1.0
0.2
1.6
1.8

0.2

0.2

0.2

0.2



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +3 ft Survey 108
(continued)

Species
Station

Survey
g Quads

01+03
108

05+03
108

5

06+03 08+03
108 108

09+03
108

5

10+02
108

5

12+03
108

5

19+03
108

5

Littorina spp.
Acmaeidae unid.
Lottia asmi
Crepidula spp.
Cirratulidae/Terebellidae unid.
Nitidiscala/Opalia spp.
Calliostoma ligatum
Alia spp.
Idotea spp.
Ischnochitonidae
Mytilidae
Chaetopteridae
Velutina velutina
Chthamalus fissus
Pista spp.
Phragmatopoma californica
Spirorbidae
Haliclona spp.
Bryozoa, unid. (encrusting)
tunicates, colonial/social unid.
Salmacina tribranchiata

«.1 <.1

0.3- 11.7 22.6

0.4 0.4 <.1
<.1

<.1
<.1

(.1 (.1 <.1
<.1 <.1 <.1

<.

1'.4

3.1
<.1

5.4

«.1
(.1 0.1

<.1
6.5

0.1



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +3 ft Survey 109

Species
Station
Survey

g Quads

04+03 05+03 06+03
109 109 109

5 5 5

Tegula funebralis
Anthopleura elegantissima
Macclintockia scabra
Pagurus spp.
Tectura scutum
Lottia limatula
Pachygrapsus crassipes
Cyanoplax spp.
Acanthina spp.
Ocenebra spp.
Lottia pelta
Nemertea unid.
Anthopleura xanthogrammica
Hemigrapsus nudus
Leptasterias spp.
Mopalia spp.
Haliotis spp.
Lottia asmi
Littorina spp.
Acmaeidae unid.
Sipuncula unid.
Crepidula spp.
Pollicipes polymerus
Cirratulidae/Terebellidae unid.
Chthamalus fissus
Phragmatopoma californica

257.0
151.6

19.4
15.8
1.4
2.6
0.8
2.2
1.8
1.2
0.2
0.6
0.6
0.4

<.1
<.1
<.1
<.1

1.3
0.3

172. 2

69.2
27.6

8.4
5.6
2.4
1.4
<.1
0.8
1.0
0.6
0.2

0.2
0.2
0.2
0.2
<.1
<. 1
<. 1
<.1

<.1
<.1
<.1
<.1

304. 2
10.6
3.2
8.0
0.2
0.4
0.8
0.4

0.2
0.2

0.2

<.1
«.1

0.1
<.1



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +3 ft Survey 110

Species
Station

Survey
0 Quads

01+03 04+03 05+03 06+03 08+03 09+03 10+02 12+03 19+03
110 110 110 110 110 110 110 110 110

5 5 5 5 5, 5 5 5 5

Tegula funebralis
Macclintockia scabra
Anthopleura elegantissima
Pagurus spp.
Lottia limatula
Lottia digitalis
Tectura scutum
Tetraclita rubescens
Tegula brunnea
Pachygrapsus crassipes
Cyanoplax spp.
Pollicipes polymerus
Lottia pelta
Ocenebra spp.
Fissurella volcano
Strongylocentrotus purpuratus
Acanthina spp.
Mytilus californianus
Lottia gigantea
Nuttallina californica
Pisaster ochraceus
Acmaeidae unid.
Haliotis spp.
Leptasterias spp.
Mopalia spp.
Pugettia spp.
Nemertea unid.
Hemigrapsus nudus
Hermissenda crassicornis
Cirratulidae/Terebellidae unid.

102. 8

0.6
0.2

15.8
1 4

0.8
0.8
0.2

2.4

0.2
0.2
0.4

1.2

0.2
0.6

237.6
19.6

136.2
28.6
4.2

1.8

2.0
1.4

0.6
1.2
0.2

0.4

0.2
0.6
0.2
0.2

0.4

218.6
25.0
44.2

8.6
9.8

243.8
9.8
8.8

21.2
4.8

2.8
0.8
2.4
1.4

1.6
1.2

70.2
98.0
29.2
10.8
4.6
7.6
6.6
0.2
3.6
3.6
5.8

2.0
0.6 2.6 2.2

0.4
0.2
0.6 0.4

0.2

0.2

0.4
1 ~ 4

0.2

0.2

0.2

2.6 0.6

41.6
94.6
0.4

23.4
3.0

32.0
2.2
6.8 '

11.2
3.6
1.4

0.6
1.8
4.6
4,4

2.6
2.0
0.4
0.4

0.2

62.4 372.8
13.0 28.6
28.2 64.4
14.0 30.2
1.2 2.0

90.6
40.4
2.8

16.0
10.6

10.4 1.2

0.8

3.2

0.2

0.2
0.8
7.0
0.6
0.4

0.8
0.6

1.2
0.6

0.4 1.0

0.4
0.6
0.2

0.4

0.8

0.2

<.1
1.0
0.2

0.2
0.6

1.2 2.8 8.0

W M W W M M



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +3 ft Survey 110
(continued)

Species
Station
Survey

g Quads
110 110 110 110 110 110

01+03 04+03 05+03 06+03 08+03 09+03 10+02
110

12+03
110

19+03
110

Ischnochitonidae
Diopatra ornata
Cancer antennarius
Aeolidia papillosa
Lepidozona spp.
Lottia asmi
Littorina spp.
Crepidula spp.
Nitidiscala/Opalia spp.
Sipuncula unid.
Lottia ochracea
Homalopoma spp.
Lacuna spp.
Grapsidae (juv.)
Alloioplana californica
Chthamalus fissus
Pista spp.
Phragmatopoma californica
Spirorbidae
Bryozoa, unid. (encrusting)
Haliclona spp.

<.1 21.5

0.2

9.4

0.2
0.2
0.2

2.5
2.4

<.1-

1.0

0.2

<.1
<.1
<.1

2.5

<.1
<.1
<.1



I

I

l



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +1 ft Survey 100

Species
Station

Survey
g Quads

01+01
100

5

04+01
100

5

05+01
100

5

06+01
100

5

08+01
100

5

09+01
100

5

10+01
100

5

12+01
100

5

19+01
100

5

.Tetraclita rubescens
Tegula funebralis
Pagurus spp.
Strongylocentrotus purpuratus
Fissurella volcano
Tegula brunnea
Anthopleura elegantissima
Macclintockia scabra
Lottia limatula
Lottia pelta
Nuttallina californica
Tectura scutum
Pachygrapsus crassipes
Serpulorbis squamigerus
Leptasterias spp.
Epiactis prolifera
Mopalia spp.
Serpulidae unid.
Pisaster ochraceus
Ocenebra spp.
Lottia gigantea
Acmaea mitra
Haliotis spp.
Tonicella lineata
Diopatra ornata
Lacuna spp.
Idotea spp.
Pugettia spp.
Anthopleura xanthogrammica
Nemertea unid.

49.4
18. 0
0.6
0.2
2.6
1.6

0.4

0.4

0.4
0.2

29.0
0.2

19.6
10.8
1.6

13.2
12.2
2.2
0.2
3.0
5.4
1.8
2.2
0.8
1.2
1.2

0.2

5.0
32.6
20.8
27.4
2.0
9.2

17.6
5.2
0.6
0.4
4.2
0.2
1.0
2.6
0. 8.

0.8
0.2
0.2
0.6

0.2 0.4

0.2

0.2

<.1 <.1

108.2
47.4
32.0

108.8
3.0

17.8
9.2
8.6
0.2
0.6
1.8
1.6
1.2
2.0
0.8
0.2
0.4
1.2
0.2
0.6
0.2
0.4
0.4

0.2

75.8
23.4

7.8
9.4

22.2
2.2
3.6

26.4
3.4
1.8
0.6
1.2
1.2

1.0

0.4

0.2

168. 4

0.4
7.4

32.8
90.0

0.8
7.8
8.0
6.6
1.0
1.0
2.6

0.4
0.2
0.8
0.6

1.0

0.2

149.2
2.4'.2

0.4
4.6

5.6
3.4
3.4
3.0

2.4
0.4

0.8

25.0
64.6

107.0
3.4
2.0
2.4
7.0
2.0
1.6
0.2,

81.6
10.6
0.4

1.8
16.0
2.4
2.6
1.2
1.8

1.0 1.2

0.2
0.2

0.4

0.2
0.2
0.2
0.2
0.2

0.2
0.2

0.4
0.2
<.1

0.2 0.4.



Horizontal Band Transects — Invertebrate Mean Abundance per 1 square meter — Stations +1 ft Survey 100
(continued)

Species
Station

Survey
g Quads

Ol+01 04+01 05+01 06+01 08+01 09+01 10+01 12+01 19+01
100 100 100 100 100 100 100 100 100

5 5 5 5 5 5 5 5 5

Calliostoma ligatum
Cyanoplax spp.
Nucella emarginata
Nereididae unid.
Balanus spp.
Pseudomelatoma torosa
Megathura crenulata
Acmaeidae unid.
Alia spp.
Crepidula spp.
Ischnochitonidae
Lissothuria nutriens
Lottia asmi
Pisaster/Henricia (juv.)
Mytilus californianus
Littorina spp.
Bittium spp.
Discurria insessa
Tegula pulligo
Homalopoma spp.
Sipuncula unid.
Tricolia spp.
Grapsidae (juv.)
Nudibranchia unid.
Mytilidae
Mytilus galloprovincialis
Pista spp.
Phragmatopoma californica
Chthamalus fissus
Spirorbidae
tunicates, colonial/social unid.

3.6 1.9
<.1
<.1
<.1
<.1

0.2

<.1
<.1
<.1

<.1
<.1
<.1

1.8
<.1
<.1
<.1
<.1

0.2
0.2

0.3
<.1
<.1

0.2

0.2

<.1
30.1 0.1

<.1
0.7
<.1

0.2

0.2

«.1

0.8



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +1 ft Survey 100
(continued)

Species
Station

Survey
I Quads

01+01 04+01 05+01
100 100 100

5 5 5

06+01 08+01 09+01 . 10+01 12+01 19+01
100 100 100 100 100 100

5 5 5 5 5 5

Porifera unid. (encrusting)
Bryozoa, unid. (encrusting)
Salmacina tribranchiata
Haliclona spp.

<.1

<.1
<.1

<.1 <.1
<.1

<.1



Horizontal Band Transects - Znvertebrate Mean Abundance per 1 square meter - Stations +1 ft Survey 101

Species
Station
Survey

5 Quads

01+01
101

5

04+01
101

5

05+01
101

5

06+01
101

5

08+01
101

5

09+01
101

5

10+01 12+01
101 — 101

5 5

19+01
101

5

Tetraclita rubescens
Macclintockia scabra
Tegula funebralis
Strongylocentrotus purpuratus
Pagurus spp.
Anthopleura elegantissima
Tegula brunnea
Tectura scutum
Fissurella volcano
Lottia limatula
Lottia pelta
Nuttallina californica
Serpulorbis squamigerus
Pachygrapsus crassipes
Epiactis prolifera
Serpulidae unid.
Nemertea unid.
Leptasterias spp.
Ocenebra spp.
Pugettia spp.
Pisaster ochraceus
Acmaea mitra
Cyanoplax spp.
Lottia gigantea
Asterina miniata
Haliotis spp.
Diodora spp.
Tonicella lineata
Conus californicus
Acmaeidae unid.

39.2
0.2

12.2
2..0
1.4

0.2
0.2

0.2

0.4
0.2
0.6
0.2

19.0
3.2
3.8
9.4
9.6

11.8
15.0
0.6
0.6
1.4
2.6
4.2

1.0
1.6
1.4
1.0
0.6

4.8
3.2

21.2
59.0
20.8
21.8
4.2
0.4
1.0
1.8

9.0
7.4
1.6
0.8
0.6
0.6
1.0
0.8

0.2

0.2
0.4 <.1

0.2

15.0
5.2

10.2
77.2
9.6
7.4

12.8
1.6
1.8
0.4
0.6
0.2
3.4
1.2

0.2
0.2
0.2
0.2
0.6
0.2
0.2

0.4

0.2
<.1

29.6
1.2
2.8
0.4
6.0
7.2
1.0
1.8

49.4
0.2
2.8
0.2

34.4
24.2

9.0
2.6

0.6
0.8
0.4

0.4
1.0
0.2
1.2
1.0

0.2
0.2
0.4

0.4
<.1
0.4
0.2

125.0 128.0
159.0 61.0

43.4
7.4

0.2
2.0
1.8

1.0
2.2
2.2
3.2

23.8
7.6

162.0
2.6

71.2
7.6
4.6
0.2
0.6
4.0
2.8

0.2

0.2

0.2

0.2

0.2

1.2 0.4

40.6
1.4
0.6

14.0
0.4
6.8
0.2
0.4
1.2
2.2

0.4

0.8
1.2
0.6
0.4

0.4

0.2

W W W W



Horizontal Band Transects - Znvertebrate Mean Abundance per 1 square meter - Stations +1 ft Survey 101
(continued)

Species
Station

Survey
¹ Quads

101 101 101 101 101 101 101 101 101
01+01 04+01 05+01 06+01 08+01 09+01 10+01 12+01 19+01

Alia spp.
Lacuna spp.
Sipuncula unid.
Crepidula spp.
Discurria insessa
Mytilidae
.Lottia ochracea
Lottia asmi
Nitidiscala/Opalia spp.
Homalopoma spp.
Zschnochitonidae
Pelecypoda unid. boring
Pisaster/Henricia (juv.)
Heptacarpus spp.
Lissothuria nutriens
Hermissenda crassicornis
Nereididae unid.
Pycnogonida unid.
Pollicipes polymerus
Ophiuroidea unid.
Amphissa spp.
Tricolia spp.
Grapsidae (juv.)
Tectura paleacea

Pista spp.
Chthamalus fissus
Spirorbidae
tunicates, colonial/social unid.
Phragmatopoma californica
Porifera unid. (encrusting)

0.4 0.4 <.1 <.1 <.1
<.1 <.1 <.1 1.0 <.1

<.1 <.1 <.1 <.1
0.1 <.1 <. 1,<. 1
<.1 <.1 <.1 <.1 <.1 <.1
<.1 <.1 <.1

8.6
1.8
<.1

0.7 <.1
0.3 <.1

<.1
<.1 <.1



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +1 ft Survey 101
(continued)

Species
Station
Survey

N Quads

01+01 04+01 05+01 06+01 08+01 09+01 10+01 12+01 19+01
101 101 101 101 101 101 101 101 101

5 5 5 5 5 5 5 5 5

Salmacina tribranchi ata
Dodecaceria fewkesi
Bryozoa, unid. (encrusting)

<.1 <.1
<.1

<.1



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +1 ft Survey 102

Species
Station
Survey

g Quads

01+01
102

04+01
102

5

05+01 06+01
102 102

5 5

08+01
102

5

09+01
102

5

10+01
102

5

12+01
102

5

19+01
102

5

Tetraclita rubescens
Strongylocentrotus purpuratus
Macclintockia scabra
Pagurus spp.
Lottia limatula
Tectura scutum
Anthopleura elegantissima
Tegula brunnea
Tegula funebralis
Lottia pelta
Fissurella volcano
Pachygrapsus crassipes
Nuttallina californica
Epiactis prolifera
Nemertea unid.
Serpulorbis squamigerus
Serpulidae unid.
Leptasterias spp.
Pugettia spp.
Cyanoplax spp.
Ocenebra spp.
Pisaster ochraceus
Haliotis spp.
Mopalia spp.
Nereididae unid.
Ophiothrix spp.
Diodora spp.
Ischnochitonidae
Cancer antennarius
Tonicella lineata

7.4

<.1
0.2
3.2
5.2

0.2
0.2

0.8
0.2

3.2
8.2
0.2
8.2
0.4
0.6
8.4
5.0
0.2
4.8

2.0
6.8
2.0
1.2
0.6
0.2
0.4
0.2

0.2

0.4

0.2

<.1 - <.1

4.2
38.0
5.0

44,4
0.8
2.6

25.2
3.2
6.4
0.6
0.8
3.0
5.0
1.0
1.6
2.8

1.2
0.2
0.2

0.2

0.2
0.2

4.2
54.2 ..

2.6
23.0

0.4
2.8
7.6

20.8
1.4
0.6
0.8
1.6
0.2
0.2
1.4
1.4
0.2
1.0
1.0

1.0

0.4

0.2

89.0
31.0
50.8
15. 0
13. 0
7.4
3.2
2.4

136. 0
95.0
80.2
1.0

29.2
49.8

3.4
2.2

6.4
5.4
1.0
0.6
0.8

5.0
10.4
5.0
0.6
0.8

0.8
0.8 0.2

0.2 0.8
0.4

<.1
0.2

0.4
0.2

0.2 3.8

20.4
l.

0'.4

6.0
1.0

3.8

5.4
1.4

41.4
45.8
25.0
3.8

12. 4

1.0
0.2

0.8
0.2

0.4 0.8

0.4
0.4

19.0
2.4 1.8

14. 8

2.6
7.8
0.4
3.0
0.4
7.2

5.2
0.2

0.6

1.0
1.6

0.4

1.0



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +1 ft Survey 102
(continued)

Species
Station
Survey

g Quads

01+01 04+01 05+01 06+01 08+01 09+01 10+01 12+01 19+01
102 102 102 102 102 102 102 102 102

5 5 5 5 5 5 5 5 5

Parastichopus spp.
Acmaeidae unid.
Alia spp.
Lacuna spp.
Acmaea mitra
Sipuncula unid.

.Discurria insessa
Lissothuria nutriens
Hermissenda crassicornis
Pycnogonida unid.
Crepidula spp.
Pisaster/Henricia (juv.)
Heptacarpus spp.
Tricolia spp.
Lottia ochracea
Pelecypoda unid. boring
Lottia asmi
Nitidiscala/Opalia spp.
Asterina miniata
Pycnopodia helianthoides
Petrolisthes spp.
Diaulula sandiegensis
Homalopoma spp.
Bittium spp.
Ophiuroidea unid.
Amphissa spp.
Lepidozona spp.
Chaetopteridae
Pista spp.
tunicates, colonial/social unid.

,Spirorbidae

2.8 0.7
0.3
<.1

<.1
<.1
<.1

2.9
<.1
<.1

0.2

27.6



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +1 ft Survey 102
(continued)

Species
Station

Survey
g Quads

01+01
102

5

04+01
102

5

05+01
102

5

06+01
102

5

08+01
102

5

09+01
102

5

10+01
102

5

12+01
102

5

19+01
102

5

Chthamalus fissus
Phragmatopoma californica
Bryozoa, unid. (encrusting)
Porifera unid. (encrusting)
Dodecaceria fewkesi

<.1

<.1
<.1

<.1 <.1

<.1
<.1

<.1
<.1
<.1

<.1



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +1 ft Survey 103

Species
Station
Survey

g Quads

04+01 05+01 06+01
103 103 103

5 5 5

Tegula funebralis
Strongylocentrotus purpuratus
Pagurus spp.
Tetraclita rubescens
Anthopleura elegantissima =

Tegula brunnea
Nuttallina californica
Serpulorbis squamigerus
Fissurella volcano
Macclintockia scabra
Pachygrapsus crassipes
Serpulidae unid.
Tectura scutum
Leptasterias spp.
Lottia limatula
Lottia pelta
Nemertea unid.
Ocenebra spp.
Epiactis prolifera
Acmaea mitra
Haliotis spp.
Pugettia spp.
Idotea spp.
Pseudomelatoma torosa
Acmaeidae unid.
Alia spp.
Lacuna spp.
Lottia asmi
Sipuncula unid.
Discurria insessa

0.4
1.6
6.2
6.4ll.2

15.6
3.6

0.2

1.4
1.2
0.2
0.4

1.4
0.4
0.4
0.2
<.1
0.2
<.1
0.2
0.2
<.1
<.1
<.1

95.2 ,56.8
27.0 52.2
16.0 27.0
3.2 36.2

19.4 13.0
4.2 14.4
5.2
1.0 4.6
2.0 3.2
3.6 0.2
1.4 1.0
0.2 1.2
0.2 2.0
1.2 0.8
0.8 1.4
0.8
0.8 0.8
0.6 0.4
0.4 0.6
0.4 0.6

0.6
0.2

<.1
<.1
<.1
<.1
<.1
<.1



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +1 ft Survey 103,
(continued)

Species
Station

Survey
¹ Quads

04+01 05+01 06+01
103 103 103

5 5 5

Crepidula spp.
Nereididae unid.
Ischnochitonidae
Lissothuria nutriens
Littorina spp.
Nitidiscala/Opalia spp.
Pelecypoda unid. boring
Pisaster/Henricia (juv.)
Tricolia spp.
Lepidozona spp.
Tectura paleacea
Chaetopteridae
Pista spp.
Phragmatopoma californica
Spirorbidae
tunicates, colonial/social unid.
Chthamalus fissus
Bryozoa, unid. (encrusting)
Porifera unid. (encrusting)

<.1

<.1

1.0
<.1
<.1

<.1

<.1
<.1
<.1
<.1

«.1

<.1
<.1

<.1
<.1

<.1

<.1
<.1

<.1



Horizontal Band Transects - Xnvertebrate Mean Abundance per 1 square meter - Stations +1 ft Survey 104

Species
Station
Survey

g Quads

01+01
104

5

04+01
104

5

05+01
104

5

06+01
104

5

08+01
104

5

09+01
104

5

10+01
104

5

12+01 19+01
104 104

5 5

Tetraclita rubescens
Tegula funebralis
Pagurus spp.
Macclintockia scabra
Strongylocentrotus purpuratus
Anthopleura elegantissima
Fissurella volcano
Tegula brunnea
Tectura scutum
Lottia limatula
Pachygrapsus crassipes
Lottia pelta
Nuttallina californica
Serpulidae unid.
Ocenebra spp.
Epiactis prolifera
Serpulorbis squamigerus
Leptasterias spp.
Nemertea unid.
Haliotis spp.
Pugettia spp.
Pisaster ochraceus
Lottia gigantea
Acmaea mitra
Diopatra ornata
Littorina spp.
Cyanoplax spp.
Diodora spp.
Balanus spp.
Calliostoma ligatum

0.4
53.8
22.8

1.0
0.6
6.8
0.2

1.4
0.2

0.4
0.4

0.2

27.8
4.8

10.6

1.4
8.2
2.4
9.2
0.2
1.4
3.0
2.4
3.6
2.4
1.4
1.4
0.8
0.8
0.2
1.0
0.6
0.2

25.4
110.4
37.4
5.4

22.0
33.2
1.0
5.8
0.6
0.8
1.0
0.2
2.4
0.6
0.2
0.4
1.2
0.4
1.4

"0.6

0.4

~ 0.2

0.2

0.2 0.2

25.2
57.6
20.4
1.4

45.4
8.8
1.6
4.8
0.4

1.0

0.6
0.2
0.4
0.4
1.0
0.6

0.4
0.4
0.2

100. 0

14. 8

9.8
96.4
14.4
4.6

12. 2

4.2
6.8
1.4
1.0
1.2
0.4
1.0
0.4
1.0

0.2

0.2
0.6
<.1
0.2

0.4

164.6

5.4
20.4
41.0
5.0

41.4
0.4

11 ~ 2

6.6
5.8
1.6-

1.2
0.2
0.2

0.2
0.6

0.8
0.8

0.2

94.8
82.0
5.0
5.2

3.8
2.4

0.4
3.0

2.2

0.6

0.4

32.6
277.6
67.8

0.2
1.6
8.2
0.4

2.2
5.4

0.4

0.6

0.2
0.4

<.1
0.4

235.6
45.2
17.6
1.0

1.8
0.4
3.4
1.6
1.0

2.6
0.2
0.2
0.4

0.2
0.2

0.2



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +1 ft Survey 104
(continued)

Species
Station

Survey
N Quads

01+01 04+01 05+01 06+01 08+01 09+01 10+01 12+01 19+01
104 104 104 104 104 104 104 104 104

5 5 5 5 5 5 5 5 5

Mopalia spp.
Anthopleura artemisia
Acanthina spp.
Octopus spp.
Asterina miniata
Diaulula sandiegensis
Mitra idae
Pusinus luteopictus
Lepidozona spp.
Acmaeidae unid.
Alia spp.
Lacuna spp.
Lottia asmi
Tectura paleacea
Discurria insessa
Crepidula spp.
Lissothuria nutriens
Ischnochitonidae
Pisaster/Henricia (juv.)
Corynactis californica
Homalopoma spp.
Bittium spp.
Tonicella lineata
Nitidiscala/Opalia spp.
Pelecypoda unid. boring
Majidae
Amphissa spp.
Tricolia spp.
Chaetopteridae
Pista spp.
Chthamalus fissus

0.2

6.3

0.2

1.9
<.1

0.2
0.2

0.6
<.1

<.1
3.8

«.1

34.6
4.4

0.2
0.2
0.2

0.2
0.2

<.1
0.7

<.1 <.1



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +1 ft Survey 104
(continued)

Species-
Station
Survey

N Quads

01+01
104

5

04+01
104

5

05+01
104

5

06+01
104

5

08+01
104

5

09+01 10+01
104 104

5 - 5

12+01
104

5

19+01
104

5

Phragmatopoma californica
Spirorbidae
Porifera unid. (encrusting)
tunicates, colonial/social unid.
Bryozoa, unid. (encrusting)
Salmacina tribranchiata

<.1
<.1
<.1
<.1
<.1

<.1
<.1
<.1

0.1
<.1
<.1
<.1

0.1
<.1 <.1

<.1
<.1

0.7
0.1
<.1
<.1
<.1



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +1 ft Survey 105 .

Species
Station

Survey
0 Quads

04+01 05+01 06+01
105 105 105

5 5 5

Strongylocentrotus purpuratus
Tegula funebralis
Anthopleura elegantissima.
Pagurus spp.
Tegula brunnea
Tetraclita rubescens
Nuttallina californica

~Macclintockia scabra
Lottia pelta
Pachygrapsus crassipes
Lottia limatula
Tectura scutum
Serpulorbis squamigerus
Leptasterias spp.
Epiactis prolifera
Nemertea unid.
Ocenebra spp.
Fissurella volcano
Pugettia spp.
Serpulidae unid.
Nereididae unid.
Pisaster ochraceus
Haliotis spp.
Pycnopodia helianthoides
Lissothuria nutriens
Acmaeidae unid.
Lacuna spp.
Sipuncula unid.
Acmaea mitra
Lottia asmi

3.2
4.4

12.0
13.4
7.8
9.6
4.6
6.2
1.4
2.8
2.2
1.4

1.2
1.8
0.8
0.2

0.8
0 '

0.2
0.2
0.2
<.1
<.1
«.1
<.1
<.1

30.8
53.2
19. 0

10.0
1.6

4.6
1.0
1.6
0.4
1.2
0.6
1.0
1.0
0.2
0.2
0.6

0.2
0.2
0.'2
0.2

46. 6
8.2
7.4

14.6
16.4
5.0
0.2

0.8
0.4

1.2
2.2
0.6
0.4
0.8
0.6
1.4
0.2
<.1
0.2
0.2
0.2



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +1 ft Survey 105
(continued)

Species
Station
Survey

¹ Quads

04+01 05+01 06+01
105 105 105

5 5 5

Cyanoplax spp.
Alia spp.
Mytilus californianus
Crepidula spp.
Nitidiscala/Opalia spp.
Petrolisthes spp.
Ischnochitonidae
Grapsidae (juv.)
Pista spp.
Chthamalus fissus
tunicates, colonial/social
Phragmatopoma californica
Spirorbidae
Bryozoa, unid. (encrusting
Salmacina tribranchiata

unid

<.1
<.1

<.1
<.1

<.1

<.1



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +1 ft Survey 106 .

Species
Station

Survey
5 Quads

01+01
106

5

04+01, 05+01
106 106

5 5

06+01
106

5

08+01 09+01
106 106

5 5

10+01
106

5

12+01
106

5

19+01
106

5

Tetraclita rubescens
Macclintockia scabra
Pagurus spp.
Lottia limatula
Strongylocentrotus purpuratus
Anthopleura elegantissima
Fissurella volcano
Lottia pelta
Tegula funebralis
Tegula brunnea
Tectura scutum
Lottia digitalis
Nuttallina californica
Pachygrapsus crassipes
Nemertea unid.
Serpulidae unid.
Leptasterias spp.
Pugettia spp.
Epiactis prolifera
Haliotis spp.
Cyanoplax spp.
Pisaster ochraceus
Ocenebra spp.
Lottia gigantea
Serpulorbis squamigerus
Acmaea mitra
Mopalia spp.
Pycnogonida unid.
Nereididae unid.
Asterina miniata

16.4
0.2

0.2

0.4
9.8
2.6

0.2
0.6

0.6
0.2
0.2

0.2

13. 6

1.0
31.0
4.2
3.6

18.4
2.0
2.2
3.4

14.4
1.6

7.2
1.6
0.8
0.6
1.2
0.4
2.6
1.0
<.1

1.4

0.2
<.1
0.2

0.2

3.6
1.2

30.6
0.6

19.6
16.0

0.8
32.2
0.6
1.2

9.2
2.2
2.0

1.4
0.2

0.2
0.6

0.4
0.4

11.0
1.4

21.6
4.8
1.2

1.2
8.0
0.6

0.2
1.2
0.8

1.2

0.4

0.2

0.6

91.8
133.0
.27.4
24.0
4.8
4.4
7.2

15.2
0.2
6.2
4.4

15.0
1.8
1.2

0.6
0.6
0.8
1.0
0.6

283. 0

74.0
1.2

46.6
19.4
6.2

43.6
27.0
0.2

21.0
21.8
62.2

0.8
0.8
9.0
0.4
3.2

15.8
7.0
1.0
1.0
0.4
2.4

2.0

0.6
0.6

0.8

0.4

1.4
0.2

0.2

0.4 0.2

9.2
38.2
20.0
5.2

8.4
7.6
8.6
7.0

7.4
0.2

0.6
0.2

12;0 1.4

0.4
0.2

0.4

0.2
0.2
0.4

0.6

0..2
0.2

2.0 1.4
2.6

5.6



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +1 ft Survey 106
.(continued)

Species
Station
Survey

5 Quads

01+01 04+01
106 106

05+01
106

06+01
106

08+01
106

5
106 106 106 106

09+01 10+01 12+01 19+01

l unid.

Mitra idae
Pseudomelatoma torosa
Ophiothrix spp.
Stenoplax spp.
Acmaeidae unid.
Lacuna spp.
Alia spp.
Ischnochitonidae
Discurria insessa
Cancer spp.
Sipuncula unid.
Crepidula spp.
Lottia ochracea
Hermissenda crassicornis
Littorina spp.
Lottia asmi
Nitidiscala/Opalia spp.
Pisaster/Henricia (juv.)
Cancer antennarius
Homalopoma spp.
Bittium spp.
Pelecypoda unid. boring
Lophopanopeus spp.
Chama spp.
Lissothuria nutriens
Grapsidae (juv.)
Erato spp.
Aeolidiella oliviae
Pista spp.
Chthamalus fissus
tunicates, colonial/socia

3.2

1.0

0.2

0.8 0.4

0.2

0.2
<.1 <.1

6.3
3.2
<.1

0.2

8.6
2.5 1.9



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +1 ft Survey 106 .
(continued)

Species
Station

Survey
g Quads

01+01
106

5

04+01
106

5

05+01
106

5

06+01
106

5

08+01
106

5

09+01
106

5

10+01
106

5

12+01
106

5

19+01
106

5

Spirorbidae
Phragmatopoma californica
Bryozoa, unid. (encrusting)
Porifera unid. (encrusting)
Salmacina tribranchiata

<.1

<.1
<.1
<.1

<.1
<.1
«.1
<.1

<.1
<.1
<.1
<.1

<.1
<;1
<.1

<.1

<.1

<. 1
<.1

<.1
<.1

<.1



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +1 ft Survey 107

Species
Station

Survey
g Quads

04+01 05+01 06+01
107 107 107

5 5 5

ratus

ae unid.

Tegula funebralis
Pagurus spp.
Strongylocentrotus purpu
Anthopleura elegantissim
Tegula brunnea
Tetraclita rubescens
Fissurella volcano
Nuttallina californica
Tectura scutum
Serpulorbis squamigerus
Pachygrapsus crassipes
Leptasterias spp.
Nemertea unid.
Macclintockia scabra
Lottia limatula
Epiactis prolifera
Ocenebra spp.
Lottia pelta
Pisaster ochraceus
Serpulidae unid.
Acmaea mitra
Mopalia spp.
Pugettia spp.
Nereididae unid.
Cirratulidae/Terebellid
Tonicella lineata
Asterina miniata
Pisaster giganteus
Haliotis spp.
Lacuna spp.

0.2 99.4
5.6 20.4
1.4 21.4
4.6 20.4

12.8 6.0
3.8 8.4
2.6 3.2
1.2 5.8
2.6 1.6

1.2
2.0 1.8
0.6 ~ 2.4
0.4 1.2
0.2 2.4
1.2 1.2
0.6 1.0
0.6 0.8
1.6 0.2

0.4
0.2 <.1
<.1

0.4
0.2
0.2
0.2
0.2

0.2
0.2
<.1 <.1

39.2
33.4
20.2
11.6
13.4
2.4
1.8
0.4
1.4
3.8
1.2
0.6
1.4

0.4
0.6

0.2
0.2
0.4

0.2

0.2



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +1 ft Survey 107
(continued)

Species
Station
Survey

¹ Quads

04+01
107

5

05+01
107

5

06+01
107

5

Alia spp.
Sipuncula unid.
Ischnochitonidae
Lottia asmi
Lissothuria nutriens
Cyanoplax spp.
Discurria insessa

" Pelecypoda unid. boring
Pisaster/Henricia (juv.)
Heptacarpus spp.
Pista spp.
Phragmatopoma californica
tunicates, colonial/social unid.
Bryozoa, unid. (encrusting)
Spirorbidae
Porifera unid. (encrusting)
Chthamalus fissus
Dodecaceria fewkesi

<.1
<.1

4.3
<.1
<.1
<.1
<.1
<.1 <.1

<.1

<.1

<.1

<.1

1.5
<.1
<.1
<.1
<.1
<.1
<.1



Horizontal Band Transects - Znvertebrate Mean Abundance per 1 square meter - Stations +1 ft Survey 108

Species
Station
Survey

g Quads

01+01 05+01 06+01
108 108 108

5 5 5

08+01 09+01 10+01 12+01 19+01
108 108 108 108 108

5 5 5 5 5

Tegula funebralis
Tetraclita rubescens
Pagurus spp.
Strongylocentrotus purpuratus
Macclintockia scabra
Anthopleura elegantissima
Fissurella volcano
Tegula brunnea
Lottia digitalis
Nuttallina californica
Lottia limatula
Tectura scutum
Ocenebra spp.
Lottia pelta
Serpulorbis squamigerus
Serpulidae unid.
Pachygrapsus crassipes
Epiactis prolifera
Pisaster ochraceus
Acmaea mitra
Mopalia spp.
Leptasterias spp.
Cyanoplax spp.
Acanthina spp.
Calliostoma ligatum
Asterina miniata
Diopatra ornata
Lottia gigantea
Tonicella lineata
Conus californicus

56. 8

2.8
24.0

0.6
0.4
6.2

0.2
0.2

94.4
9.8

19.6
38.6
2.8

19.2
8.0
2.8

18.2
2.2

3.4
1.2
4.8
1.6
0.8
1.6
0.6
0.6

0.4

0.4

<.1
0.2

0.2

0.2
0.2

0.2
0.2

46.4
16.2 88.8
45.8 5.8
74.2 9.6

45.2
15.8 3.6
5.0 3.4

10.6 1.2
20.0

3.0
0.4 0.2
0.6 3.4
2.0 1.6
0.2 1.2
3.

8'.2

0.8
2.0

0.8 0.4
0.2
0.2 <.1
0.4

216.0
2.8

21.4
4.0
0.2

28.6
0.4
1.0

5.0
3.0
0.6
2.4

1.6
1.4

0.8

0.2

87.8
15. 6

15.4

5.4
5.8
3.0

1.0

3.2
0.6

3.8

0.2

0.2

276.0
28.8
22.0
<.1
0.4
9.8
0.2

5.8
4.8
1.2
0.6
0.8

0.2

0.2

7.0
72.8
21.4

12.0
2.6
3.4
5.2
0.6

0.8
1.4
4.0
1.8

0.4
0.6
0.2
0.2
0.4
0.6
0.6
0.2

0.2



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +1 ft Survey 108 .

(continued)

Species
Station

Survey
N Quads

01+01
108

05+01
108

5

06+01
108 108 108 108 108

08+01 09+01 10+01 12+01 19+01
108

5

Hemigrapsus nudus
Fusinus luteopictus
Pugettia spp.
Acmaeidae unid.
Lottia asmi
Lacuna spp.
Alia spp.
Lissothuria nutriens
Sipuncula unid.
Homalopoma spp.
Crepidula spp.
Bittium spp.
Mytilus californianus
Nitidiscala/Opalia spp.
Pelecypoda unid. boring
Amphissa spp.
Chaetopteridae
Diodora spp.
Pollicipes polymerus
Ischnochitonidae
Mytilus galloprovincialis
Pista spp.
Chthamalus fissus
Phragmatopoma californica
tunicates, colonial/social unid.
Spirorbidae
Bryozoa, unid. (encrusting)
Porifera unid. (encrusting)
Haliclona spp.
Salmacina tribranchiata

7.4

0.2
0.2

«.1

«.1

«.1

=«1

0.1
3.8

<.1 «.1

«1

«. 1

1.8

0.2

<.1
<.1
1.5
<.1
0.8
<.1
<.1



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +1 ft Survey 109

Species
Station
Survey

g Quads

04+01
109

5

05+01
109

5

06+01
109

5

Tegula funebralis
Strongylocentrotus purpuratus
Tegula brunnea
Tetraclita rubescens
Pagurus spp.
Anthopleura elegantissima
Nuttallina californica
Macclintockia scabra
Pachygrapsus crassipes
Lottia pelta
Epiactis prolifera
Serpulorbis squamigerus
Nemertea unid.
Fissurella volcano
Tectura scutum
Lottia limatula
Leptasterias spp.
Serpulidae unid.
Pugettia spp.
Mopalia spp.
Tonicella lineata
Conus californicus
Cancer antennarius
Ocenebra spp.
Acmaea mitra
Nereididae unid.
Platyhelminthes unid.
Cyanoplax spp.
Pisaster ochraceus
Pycnopodia helianthoides

9.6
2.8

18.0
24.0
4.4

11.8
7.2
9.2
4.2
3.8
4,4

1.0
1.4
1.2
0.4
0.6
0.6

0.2

0.2
0.2
<.1

0.2

0.2

48.4
21.6
10.4
5.4

16.2
9.8

18.6
4.6
1.8
1.6

2.0
1.0
1.6
0.6
2.0
1.2
0.6
0.8
0.4
0.4

0.2
0.2

1.0
13.4
7.8

7.6
4.6
0.2

0.4
0.4

1.8
1.2
0.2
1.0

0.4

0.2
0.2

0.4
0.2
0.2
0.2

0.2



Horizontal Band Transects — Invertebrate Mean Abundance per 1 square meter - Stations +1 ft Survey 109
(continued)

Species
Station
Survey

N Quads

04+01 05+01 06+01
109 109 109

5 5 5

Mitra idae
Cryptochiton stelleri
Haliotis spp.
Acmaeidae unid.
Sipuncula unid.
Calliostoma ligatum
Lottia asmi
Pelecypoda unid. boring
Lacuna spp.
Crepidula spp.
Cirratulidae/Terebellidae unid.
Ophiactis simplex
Phragmatopoma californica
Spirorbidae
tunicates, colonial/social unid.
Pista spp.
Chthamalus fissus
Bryozoa, unid. (encrusting)

0.2
0.2

<.1

<.1
<.1

0.2
<.1
<.1
<.1

<.1



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +1 ft Survey 110

Species
Station

Survey
¹ Quads

01+01 04+01 05+01 06+01 08+01 09+01 10+01 12+01 19+01
110 110 110 110 110 110 110 110 110

5 5 5 5 5 5 5 5 5

Tegula funebralis
Pagurus spp.
Tetraclita rubescens
Macclintockia scabra
Tegula brunnea
Strongylocentrotus purpuratus
Anthopleura elegantissima
.Fissurella volcano
Pachygrapsus crassipes
Lottia limatula
Lottia pelta
Tectura scutum
Pugettia spp.
Serpulorbis squamigerus
Nuttallina californica
Ocenebra spp.
Nemertea unid.
Leptasterias spp.
Epiactis prolifera
Mopalia spp.
Pisaster ochraceus
Serpulidae unid.
Cyanoplax spp.
Nereididae unid.
Tonicella lineata
Cancer antennarius
Haliotis spp.
Phidiana hiltoni
Hermissenda crassicornis
Diodora spp.

3.6
20.6

4.8

0.6

0.2
0.8

0.2
0.2
0.4
0.4
0.2

5.0

0.4
17.8

6.2
0.8
2.4
2.0
0.4
0.4
1.6

1.6
1.2
1.8
0.6
0.6
0.2

27.2
18.2
1.4
0.4
1.6

10.6
6.8
1.2
2.0
1.0
0.8
0.4
1.2
0.6
2.2
0.4
0.4
1.6
0.2

0.4

0.2

0.2

0.4 0.2

9.4
28.0

<.1
0.8

17.2
23.0
3.2
2.8
1.4
0.8
0.6
1.0
1.4
4.6
0.4
0.2
1.2
0.8

19.8
22.4
6.4
1.8
4.8
3.2
6.6
2.0
1.0
3.8
1.0
0.2

1.0
0.8

0.2

0.4

1.0

0.2

0.6

0.2 0.2

3.4
78.4
2.2
2.2
5.8
0.4

10.8
2.4

- 1.6
1.4
3.2
0.4

0.8

0.4
0.2
0.6
0.4

0.2

0.2

12.8
15.4
2.6

2.2
0.4

0.6
1.4
0.4
1.4

0.2

0.2
0.2

0.2

3.6
3.8,
4.0
5.8
0.2

0.6
3.2
1.0
0.2
0.8

1.0 0.4
0.6

0.2
0.2

1.0
1.0

0.4

0.2
0.2

278.6 1.0
27.0 14.0

8.6 21.0
38.0 9.2

0.6 9.6
1.4 0.2

10.2 0.4

W & M W W



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +1 ft Survey 110
(continued)

Species
Station

Survey
N Quads

01+01 04+01 05+01
110 110 110

5 5 5

06+01 08+01 09+01 10+01 12+01 19+01
110 110 110 110 110 110

5 5 5 5 5 5

uerulus stage)

l unid.

Diopatra ornata
Asterina miniata
Diaulula sandiegensis
Stenoplax spp.
Panulirus interruptus (p
Acmaeidae unid.
Alia spp.
Lacuna spp.
Ischnochitonidae
Acmaea mitra
Homalopoma spp.
Sipuncula unid.
Amphissa spp.
Discurria insessa
Lissothuria nutriens
Calliostoma ligatum
Littorina spp.
Pelecypoda unid. boring
Lophopanopeus spp.
Crepidula spp.
Nitidiscala/Opalia spp.
Pycnogonida unid.
Clavelina huntsmani
Bittium spp.
Pisaster/Henricia (juv.)
Heptacarpus spp.
Lepidozona spp.
Grapsidae (juv.)
Ophiactis simplex
Pista spp.
tunicates, colonial/socia

2.6
2.8

0.7
0.4

0.2
<.1

<.1 <.1

0.4

0.2

<.1 <.1

3.6
<.1

0.2

15.7

0.2
0.2



Horizontal Band Transects - Invertebrate Mean Abundance per 1 square meter - Stations +1 ft Survey 110
(continued)

Species
Station

Survey
N Quads

01+01 04+01 05+01 06+01 08+01 09+01 10+01 12+01 19+01
110 110 110 110 110 110 110 110 110

5 5 5 5 5 5 5 5 5

Phragmatopoma californica
Chthamalus fissus
Spirorbidae
Porifera unid. (encrusting)
Bryozoa, unid. (encrusting)
Salmacina tribranchiata

0.1

<.1
<.1 <.1
0.6 „<.1

<.1

<.1
0.1 1.0
<.1 <.1

<.1 1.4
<.1

0.1 0.1
0.3 <.1
<.1 0.1 <.1

M W W W



Vertical Band Transects - Algal Frequency of Occurrence per station - Survey 60-63

Species

Date
Station
Survey

g Quads

JAN95 JUN95 JUL95 NOV95
C C C C

060 061 062 063
36 36 36 36

FEB95 JUN95 JAN95 JUN95
H H L L

060 061 060 061
36 36 36 36

NON-CORALLZNE CRUST
CORALLINE CRUST
MASTOCARPUS PAPILLATUS
CLADOPHORA GRAMINEA
GELIDIUM COULTERI
GIGARTINA LEPTORHYNCHOS
RHODOGLOSSUM AFFINE
ENDOCLADIA MURICATA
GELIDIUM PUSILLUM
ZRIDAEA HETEROCARPA
GASTROCLONIUM COULTERI
CRYPTOSIPHONIA WOODII
GIGARTINA CANALICULATA
BOSSZELLA SPP.
CORRALLINA SPP. + C.B.S.
CORALLINA VANCOUVERIENSIS
PORPHYRA PERFORATA
ULVA SPP.
IRIDAEA FLACClDA
GIGARTINA AGARDHII
PHYLLOSPADIX SPP.
CRYPTOPLEURA VIOLACEA
PRIONITIS LANCEOLATA
SPONGOMORPHA COALITA
DIATOM CHAINS
CENTROCERAS CLAVULATUM
LAURENCIA SPECTABZLIS
NEOAGARDHIELLA GAUDICHAUDII
MELOBESIA MEDIOCRIS
CHONDRIA DECIPIENS
DIATOM FILM
CALLIARTHRON SPP.
SCHIZYMENIA/HALYMENIASPP.
SMITHORA NAIADUM

100.0
86.1
80.6
69.4
72.2
69.4
47.2
66.7
44.4
72.2
41.7
66.7
33.3
58.3
47.2
72.2
2.8

11.1
38.9

19.4
22.2

8.3

11.1
11.1
5.6

22.2

5.6

100.0
91.7
94.4
91.7
52.8
83.3
38.9
69.4
47.2
80.6
36.1
69.4
22.2
47.2
50.0
27.8
72.2

8.3
47.2

25.0
25.0
11.1
5.6
2.8

8.3
13.9
25.0
11.1

22.2

94.4
86.1
97.2
38.9
66.7
75.0
55.6
63.9
.2. 8

80.6
44.4
77.8
25.0
47.2
16.7
27.8
80.6
30.6
33.3

30.6
11.1
5.6

63.9

100.0
88.9
86.1
86.1
77.8
72.2
33.3
61.1
25.0
13.9
38.9
61.1
19.4
55.6
44,4
55.6

8.3
22.2

5.6
27.8
27.8
2.8
5.6

5.6
16.7

8.3 11.1
8.3

5.6

100.0
94.4
97.2
16.7
16.7
11.1
30.6
27.8
52.8
19.4
16.7

97.2
91.7
94.4
44.4
41.7
13.9
41.7
19.4
55.6
11. 1
16.7

38.9
5.6

11.1
11.1

13.9

19.4

33.3

13. 9

13. 9

27.8
2.8

11.1

19.4 8.3

13.9
5.6 5.6

100.0
100.0
91.7
36.1
27.8
30.6
55.6
13.9
58.3
33.3
44.4

47.2
8.3

30.6
ll.1

5.6

44.4

2.8
19.4

30.6
8.3
5.6

2.8

94.4-
97.2
88.9 ~

38.9
~ 30.6
25.0
44.4
13.9
36.1
11.1
41.7

36.1
5.6

11.1
8.3

22.2
38.9

22.2

2.8
11.1

38.9
13.9

5.6

33.3

13.9



Vertical Band Transects - Algal Frequency of Occurrence per station - Survey 60-63 (continued)

Species

Date
Station
Survey

g Quads

JAN95 JUN95

060 061
36 36

JUL95 NOV95
C C

062 063
36 36

FEB95
H

060
36

JUN95 JAN95 JUN95
H L L

061 060 061
36 36 36

COLPOMENIA SPP.
PELVETIA FASTIGIATA
CERAMIUM SPP.
GRATELOUPIA DORYPHORA
CODIUM SETCHELLII
MICROCLADIA COULTERI
CORALLINA OFFICINALIS
GIGARTINA EXASPERATA
PTEROSIPHONIA DENDROIDEA
FARLONIA MOLLIS
POLYSIPHONIA SPP.
MACROCYSTIS PYRIFERA

2.8

5.6
5.6

2.8

„ 2.8

2.8
2.8

8.3

2.8
2.8

5.6
2.8

2.8

2.8
2.8

5.6
5.6

2.8

2.8

W W W



Vertical Band Transects - Algal Frequency of Occurrence per station- Survey 64-67

Species

Date
Station

Survey
g Quads

JAN96 JUN96 JUL96 DEC96 JUL96 JUL96
C C C C H L

064 065 066 067 066 066
36 36 36 36 36 36

NON-CORALLINE CRUST
MASTOCARPUS PAPILLATUS
CORALLINE CRUST
CLADOPHORA GRAMINEA
GELIDIUM COULTERI
GIGARTINA LEPTORHYNCHOS
ENDOCLADIA MURICATA
IRIDAEA HETEROCARPA
CRYPTOSIPHONIA WOODII
RHODOGLOSSUM AFFINE
GELIDIUM PUSILLUM
CORRALLINA SPP. + C.B.S.
CORALLINA VANCOUVERIENSIS
GASTROCLONIUM COULTERI
GIGARTINA CANALICULATA
PORPHYRA PERFORATA
BOSSIELLA SPP.
ULVA SPP.
PHYLLOSPADIX SPP.
CRYPTOPLEURA VIOLACEA
SPONGOMORPHA COALITA
PRIONITIS LANCEOLATA
IRIDAEA FLACCIDA
SMITHORA NAIADUM
LAURENCIA SPECTABILIS
CALLIARTHRON SPP.
GIGARTINA AGARDHII
CERAMIUM SPP.
MELOBESIA MEDIOCRIS
NEOAGARDHIELLA GAUDICHAUDII
CHONDRIA DECIPIENS
COLPOMENIA SPP.
CENTROCERAS CLAVULATUM
SCHIZYMENIA/HALYMENIASPP.

88.9
86.1
91.7
83.3
69.4
72.2
75.0
72.2
75.0
33;3
69.4
75.0
61.1
30.6
19.4

2.8
.30.6
36.1
5.6
8.3

11.1

13.9

2.8

2.8

91.7
91.7
91.7
80.6
63.9
63.9
69.4
75.0
69.4
33.3
13.9
25.0
38.9
30.6

8.3
58.3
44.4

8.3
30.6
22.2
2.8
2.8

22.2
16.7
2.8

2.8
.16. 7

5.6
5.6

88.9
86.1
91.7
80.6
63.9
80.6
58.3
69.4
63.9
38.9
27.8
22.2
16.7
33.3
36.1
75.0
44,4
36.1
27.8
25.0
58.3
5.6
5.6

16.7
8.3

5.6
13.9
2.8

100.0
94.4
86.1
86.1
69.4
69.4
77.8
63.9
69.4
55.6
38.9
80.6
58.3
38.9
36.1
5.6

52.8
13.9
27.8
11.1

5.6
8.3

13.9
8.3

44,4
5.6

2.8
16.7

97.2
97.2
72.2

8.3
38.9
13.9
11. 1
16.7

38.9
44.4
5.6
2.8

19.4
27.8
11.1

33.3

100.0
94.4
88.9
66.7
50.0
33.3
19.4
5.6

55.6
58.3

8.3
2.8

27.8
36.1

5.6
2.8

27.8

13.9 16.7
2.8

2.8 8.3

2.8
5.6

30.6
16.7

8.3

16.7 5.6
19.4
16.7

5.6 13.9



Vertical Band Transects - Algal Frequency of Occurrence per station - Survey 64-67 (continued)

Species

Date
Station

Survey
g Quads

JAN96
C

064
36

JUN96 JUL96
C C

DEC96

065 066 067
36 3636

JUL96 JUL96
H L

066 066
36 36

MICROCLADIA COULTERI
DIATOM CHAINS
EGREGIA MENZIESII
PELVETIA FASTIGIATA
FUCUS GARDNERI
DIATOM FILM
CORALLINA OFFICINALIS
GIGARTINA EXASPERATA
IRIDAEA CORDATA
CALLITHAMNIONPIKEANUM
BOTRYOGLOSSUM FARLONIANUM
GRATELOUPIA DORYPHORA
FARLOHIA MOLLIS
ULVA SPP./ENTEROMORPHA SPP.
MACROCYSTIS PYRIFERA
ENDARACHNE BINGHAMIAE/PETALONIAFASCIA
GELIDIUM SPP.
SARGASSUM MUTICUM
LAMINAR IALES

2.8

2.8

2.8

2.8

2.8

2.8

5.6

2.8

2.8
2.8 5.6

2.8
5.6
2.8
2.8

2.8

2.8
2.8

2.8
2.8

8.3 2.8

M W W W



Vertical Band Transects - Algal Frequency of Occurrence per station - Survey 68-71

Species

Date'tation

Survey
g Quads

JUN97 SEP97 DEC97 SEP97 AUG97
C C C H L

069 070 071 070 070
36 36 36 36 36

NON-CORALLINE CRUST
MASTOCARPUS PAPILLATUS
CORALLINE CRUST
GELIDIUM PUSILLUM
GELIDIUM COULTER1
CLADOPHORA GRAMINEA
GIGARTINA LEPTORHYNCHOS
RHODOGLOSSUM AFFINE
CORRALLINA SPP. + C.B.S.
CORALLINA VANCOUVERIENSIS
ENDOCLADIA MURICATA
ULVA SPP.
CRYPTOSIPHONIA WOODII
GASTROCLONIUM COULTERI
IRIDAEA HETEROCARPA
PORPHYRA PERFORATA
GIGARTINA CANALICULATA
BOSSIELLA SPP.
CRYPTOPLEURA VIOLACEA
IRIDAEA FLACCIDA
PHYLLOSPADIX SPP.
MELOBESIA MEDIOCRIS
PRIONITIS LANCEOLATA
CALLIARTHRON SPP.
GIGARTINA AGARDHII
CHONDRIA DECIPIENS
SMITHORA NAIADUM
LAURENCIA SPECTABII IS
CENTROCERAS CLAVULATUM
SCHIZYMENIA/HALYMENIASPP.
NEOAGARDHIELLA GAUDICHAUDII
COLPOMENIA SPP.
CORALLINA OFFICINALIS
SPONGOMORPHA COALITA
GRATELOUPIA DORYPHORA

100.0
97.2
94.4
77.8
61.1
94.4
86.1
41.7
52.8
75.0
7.2 2
33.3
77.8
36.1
75.0
94.4
13. 9
50.0
19.4
52.8
27.8
27.8
11.1
25.0
5.6

27.8
5.6

11.1
5.6

97.2
100.0
91.7
80.6
69.4
97.2
86.1
66.7
72.2
77.8
69.4
88.9
75.0
41. 7
22.2
83.3
30.6
47.2
38.9
33.3
33.3
33.3
2.8

22.2

25.0
30.6
11.1

2.8
5.6

11.1
16.7
5.6

88.9
88. 9

88.9
36.1
52.8
83.3
69.4
52.8
80.6
77.8
77.8

47.2
27.8
44.4

97.2
97.2
72.2
66.7
72.2
11.1
25.0
75.0
25.0

8.3
22.2
61.1

33.3
25.0

19.4
58.3
8.3
2.8

27.8
27.8

8.3
22.2
5.6

38.9

52.8

55.6
2.8

25.0
2.8

36.1

2.8

2.8

2.8
2.8

25.0

2.8 16.7

100.0
97.2

100.0
94.4
86.1
50.0
58.3
77.8
47.2
30.6
16.7
72.2

52.8
11.1

58.3
2.8

36.1

2.8

33.3
2.8

22.2

16.7
36.1
16.7
13.9

5.6

8.3



Vertical Band Transects - Algal Frequency of Occurrence per station - Survey 68-71 (continued)

Species

Date
Station

Survey
¹ Quads

JUN97 SEP97
C C

069 070
36 36

DEC97

071
36

SEP97 AUG97
H L

070 070
36 36

PELVETIA FASTIGIATA
GIGARTINA EXASPERATA
GYMNOGONGRUS SPP.
ULVA SPP./ENTEROMORPHA SPP.
MICROCLADIA COULTERI
CERAMIUM SPP.
IRIDAEA CORDATA
CUMAGLOIA ANDERSONII

~ PRIONITIS LYALLII
PIKEA CALIFORNICA
DIATOM CHAINS
SARGASSUM MUTICUM

2.8

2.8

2.8

2.8

5.6

8.3

5.6

2.8

5.6
8.3

8.3

2.8
2.8

2.8



Vertical Band Transects - Surface+Under Invertebrate Frequency of Occurrence per station - Survey 60-63

Species

Date
Station
Survey

g Quads

JAN95 JUN95 JUL95 NOV95
C C C C

060 061 062 063
36 36 36 36

FEB95
H

060
36

JUN95
H

061
36

JAN95
L

060
36

JUN95
L

061
36

PAGURUS SPP.
TEGULA FUNEBRALIS
ANTHOPLEURA ELEGANTISSIMA
COLLISELLA LIMATULA
CHTHAMALUS SPP.
COLLISELLA SCABRA
SPIRORBIDAE UNID.
ACMAEIDAE UNID.
TEGULA BRUNNEA
PACHYGRAPSUS CRASSIPES
TETRACLITA SQUAMOSA
PHRAGMATOPOMA CALIFORNICA
PETROLISTHES CINCTIPES
NOTOACMEA SCUTUM
CIROLANA HARFORDI
STRONGYLOCENTROTUS PURPURATUS
COLLISELLA PELTA
LITTORINA SCUTULATA
OCENEBRA CIRCUMTEXTA
FISSURELLA VOLCANO
COLLISELLA ASMI
ACANTHINA PUNCTULATA
NOTOPLANA RUPICOLA
TUNICATA UNID.
HEMIGRAPSUS NUDUS
HOMALOPOMA BACULUM
EPIACTIS PROLIFERA
MITRELLA CARINATA
PISTA ELONGATA
PISASTER OCHRACEUS
CYANOPLAX HARTWEGII
LACUNA SPP.
SPIROBRANCHUS SPINOSUS
CREPIDULA ADUNCA

83.3
100.0
94.4
75.0
66.7
52.8
33.3
38.9
44,4
30.6
16.7
25.0
36.1
16.7
19.4
25.0
33.3
36.1
47.2
36.1
22.2
33 '
19.4
50.0
25.0

52.8
19.4
33.3

8.3
11.1
16.7

27.8

94.4
88.9
88.9
66.7
58.3
61.1
38.9
61. 1

33.3
16'. 7

19.4
22.2
36.1
44.4
27.8
8.3

11.1
27.8
13.9
2.8

36.1
30.6
16.7
36.1
41.7

33.3
11.1
36.1
2.8

33.3

38.9

80.6
97.2
94.4
22.2
66.7
52.8
38.9
86.1
33.3
16.7
13.9

33.3
38.9
16.7
2.8

11.1
19.4
22.2
2.8

25.0
30.6
2.8

47.2
36.1

13.9
2.8

16.7
25.0
19.4
13.9
2.8

13.9

100.0
100.0
100.0
80.6
50.0
72.2
47.2
52.8
44.4
5.6
2.8

52.8
38.9
55.6
27.8

8.3
66.7
33.3
44.4
16.7
41.7

. 44.4
22.2
41.7
22.2
5.6

19.4
22.2
30.6

8.3

44.4

16.7

97.2
100.0
58.3
75.0
91.7
47.2
91.7
30.6
63.9
47.2
66.7
50.0
33;3
25.0
44.4
55.6
22.2
33.3
30.6
33.3
13.9
8.3

33.3

2.8
69.4
2.8

69.4
5.6

25.0
5.6

13.9
13.9

97.2
94 .'4

44.4
94.4
75.0
83.3
75.0
44,4
58.3
69.4
72.2
30.6
55.6
22.2 .

75.0
50.0
16.7
25.0
16.7
19.4
41.7
13.9
36.1

16.7
11.1

27.8
8.3 „

5.6
2.'8

86.1
83.3
80.6
91.7
91.7
69.4
94.4
33.3
50.0
75.0
61.1
72.2
30.6
50.0
36.1
55.6
44 4

25.0
30.6
55.6

8.3
11.1
36.1
2.8

47.2
2.8
2.8

8.3
11.1

8.3
52.8

91.7
63.9

. 80.6
86.1
88.9
75.0
55.6
61.1
44,4
66.7
55.6
41.7
22.2
30.6
25.0
47.2
33.3
38.9
13.9
38.9

8.3
11.1
13.9
2.8

5.6
2.8

11. 1
22.2

30.6



Vertical Band Transects - Surface+Under Invertebrate Frequency of Occurrence per station - Survey 60-63 (continued)

Species

Date
Station
Survey

¹ Quads

JAN95 JUN95 JUL95
C C C

060 061 062
36 36 36

NOV95
C

063
36,

FEB95 JUN95 JAN95 JUN95
H H L L

060 061 060 061
36 36 36 36

LEPTASTERIAS HEXACT IS
HEMIGRAPSUS OREGONENSIS
BRYOZOA ENCRUSTING
GRAPSIDAE UNID.
PHASCOLOSOMA AGASSIZII
PORIFERA ENCRUSTING
ISCHNOCHITONOIDAE UNID.
PUGETTIA PRODUCTA
SERPULIDAE UNID.
AMPHISSA VERSICOLOR
STENOPLAX HEATHIANA
ACMAEA MITRA
ANTHOPLEURA XANTHOGRAMMICA
OPHIOTHRIX SPICULATA
HEPTACARPUS P1CTUS
MITRELLA SPP.
EPITONIUM SPP./OPALIA SPP.
PATIRIA MINIATA
NEREIDAE UNID.
CANCER ANTENNARIUS
LOPHOPANOPEUS LEUCOMANUS
CYANOPLAX DENTIENS
COLLISELLA DIGITALIS
SERPULORBIS SQUAMIGERUS
LEPIDOZONA COOPERI
LISSOTHURIA NUTRIENS
MOPALIA MUSCOSA

OCENEBRA FOVEOLATA
STRONGYLOCENTROTUS FRANCISCANUS
AMPHIPHOLIS SQUAMATA
HALICLONA SPP.
IDOTEA UROTOMA

MYTILUS CALIFORNIANUS
POLYCHAETA UNID.
CYANOPLAX SPP.

19:4
27.8
13.9
13.9

8.3
22.2
2.8
2.8

2.8 13.9

2.8
11.1

5.6
5.6

5.6
5.6

5.6

2.8
2.8

11.1
5.6

11. 1

13. 9

2.8

2.8
8.3
8.3

11.1

2.8

2.8
16.7
2.8

13.9 8.3

16.7
11.1
19.4
2.8

11.1
5.6

13.9
2.8

30.6
11.1
16.7
5.6
2.8

19.4
38.9
13.9
2.8

8.3 11.1
8.3

16.7

13.9

5.6
2.8

11.1
8.3
2.8
5.6
8.3
2.8

2.8 8.3
2.8
8.3

2.8 2.8
16.7

5.6 5.6

2.8
11.1
11.1
19.4

8.3

8.3
33.3

8.3

13.9
25.0
2.8

11.1
2.8
8.3

5.6
5.6
8.3

2.8
8.3

13.9 2.8
8.3
2.8
2.8

5.6

5.6

5.6 2.8
2.8

8.3 8.3
2.8 2.8

5.6
2.8

2.8
2.8

11.1
2.8

25.0
8.3
2.8

22.2

2.8
5.6

2.8

5.6
2.8
2.8
2.8

2.8
5.6

2.8
22.2

8.3

2.8
5.6

25.0
2.8

2.8
- 2.8

8.3

2.8
5.6
8.3

8.3

8.3

2.8
5.6

2.8
8.3



Vertical Band Transects - Surface+Under Invertebrate Frequency of Occurrence per station - Survey 60-63 (continued)

Species

Date
Station

Survey
g Quads

JAN95
C

060
36

061 062
36 36

063
36

JUN95 JUL95 NOV95 FEB95
H

060
36'UN95

061
36

JAN95
L

060
36

JUN95

061
36

PHIDIANA PUGNAX
OCTOPUS SPP.
OCENEBRA INTERFOSSA
NEREIS GRUBEI
OCENEBRA SPP.
CALLIOSTOMA SPP.
PUGETTIA RICHII
MOPALIA LIGNOSA
COLLISELLA OCHRACEA
HALIOTIS CRACHERODII
LOTTIA GIGANTEA
NOTOACMEA PALEACEA
IDOTEA SPP.
MYTILIDAE
SERPULA VERMICULARIS
LEPIDOZONA MERTENSII
BITTIUM ESCHRICHTII
EPITONIUM TINCTUM
OPHIOPLOCUS ESMARKI
ALLOIOPLANA CALIFORNICA
HOMALOPOMA SPP.
CANCER PRODUCTUS
NUTTALLINACALIFORNICA
DIODORA ASPERA
TEGULA PULLIGO
DORIOPSILLA ALBOPUNCTATA
AMPHIODIA .OCCIDENTALIS
PARANEMERTES PEREGRINA
PHOLIDIDAE
APLYSIA CALIFORNICA
LEPIDOZONA SPP.
TRICOLIA SPP.
SALMACINA TRIBRANCHIATA
TONICELLA LINEATA
COLLISELLA INSTABILIS

8.3

5.6
13.9

5.6

2.8

2.8

5.6

5.6

2.8
2.8
8.3

2.8

2.8

2.8
2.8

5.6

2.8

2.8

5.6

5.6

2.8
2.8

2.8

13. 9

2.8
5.6

2.8
2.8

5.6
5.6

11.1
5.6
2.8
2.8
5.6

2.8
5.6
2.8

2.8
8.3

2.8
2.8
2.8

5.6

2.8
2.8
2.8

2.8
2.8

2.8
2.8

2.8

2.8
2.8
5.6

2.8

2.8 5.6 5.6

2.8
5.6

5.6

2.8

2.8

2.8



Vertical Band Transects - Surface+Under Invertebrate Frequency of Occurrence per station - Survey 60-63 (continued)

Species

Date
Station
Survey

5 Quads

JAN95 JUN95 JUL95 NOV95

060 061 062 063
3636 3636

FEB95
H

060
36

JUN95
H

061
36

JAN95
L

060
36

JUN95

061
36

ROSTANGA PULCHRA
MODIOLUS SPP.
PYCNOPODIA HELIANTHOIDES
DIAULULASANDIEGENSIS
AEOLIDIA PAPILLOSA
NEMERTEA UNID.
MITRA IDAE
LAMELLARIADIEGOENSIS
TEGULA MONTEREYI
EUPENTACTA QUINQUESEMITA
SEPTIFER BIFURCATUS
BARLEEIA SPP.
PYCNOGONIDA UNID.
STRONGYLOCENTROTUS SPP.
THEMISTE PYROZDES
MODIOLUS CARPENTERI
PELECYPODA UN1D.
BITTIUM SPP.
PUGETTIA SPP.

2.8

2.8

2.8

2.8

2.8

2.8

2.8

2.8

2.8

2.8

2.8

2.8
2.8
2.8

2.8

2.8

2.8

2.8

2.8



Vertical Band Transects - Surface+Under Invertebrate Frequency of Occurrence per station - Survey 64-67

Species

Date
Station

Survey
5 Quads

JAN96 JUN96 JUL96
C C C

064 065 066
36 36 36

DEC96
C

067
36

JUL96 JUL96
H -L

066 066
36 36

TEGULA FUNEBRALIS
PAGURUS SPP.
ANTHOPLEURA ELEGANTISSIMA
CHTHAMALUS SPP.
COLLISELLA SCABRA
NOTOACMEA SCUTUM
ACMAEIDAE UNID.
COLLISELLA LIMATULA
TEGULA BRUNNEA
SPIRORBIDAE UNID.
CIROLANA HARFORDI
PHRAGMATOPOMA CALZFORNICA
PACHYGRAPSUS CRASSIPES
COLLISELLA PELTA
PETROLISTHES CINCTIPES
ACANTHINA PUNCTULATA
TETRACLITA SQUAMOSA
COLLISELLA ASMI
NOTOPLANA RUPICOLA
STRONGYLOCENTROTUS PURPURATUS
PISTA ELONGATA
TUNICATA UNZD.
OCENEBRA CIRCUMTEXTA
LITTORZNA SCUTULATA
HEMIGRAPSUS NUDUS

LACUNA SPP.
PUGETTIA PRODUCTA
FISSURELLA VOLCANO
PZSASTER OCHRACEUS

MITRELLA CARINATA
LEPTASTERIAS HEXACTIS
EPIACTIS PROLIFERA
CYANOPLAX DENTIENS
LOPHOPANOPEUS LEUCOMANUS

PORIFERA ENCRUSTING

97.2
88.9
94.4
75.0
58.3
63.9
41.7
47.2
61.1
38.9
38.9
55.6
13.9
27.8
38.9
38.9
27.8
44.4

, 16.7
25.0
47.2
25.0
36.1
30.6
19.4
22.2
22.2
13.9
13.9
25.0
19.4
19.4
2.8

13.9
25.0

100.0
55.6
80.6
77.8
58.3
63.9
83.3
66.7
38.9
33.3
25.0
19.4
19.4
27.8
25.0.
38.9
13.9
30.6
16.7
2.8

27.8
27.8
13.9
19.4
27.8
16.7
19.4
13.9
11.1
11.1
25.0
16.7
27. 8

2.8
5.6

97.2
83.3
88.9
61.1
52.8
69.4
80.6
63.9
41.7
44.4
41.7

8.3
19.4
13.9
38.9
19.4
11.1
47.2
27.8

8.3
36.1
44,4
2.8

13.9
44.4
27.8
22.2
2.8

19.4
2;8

25.0
5.6

11.1
16.7

8.3

100.0
100.0
94.4
69.4
77.8
63.9
52.8
36.1
47.2
13.9
30.6
36.1
11.1
50.0
13.9
47.2
5.6
5.6

55.6
11.1
33.3

.41.7
50.0
30.6
22.2
25.0

8.3
16.7
2.8

25.0
13.9
13.9
11.1
5.6

16.7

97.2
97.2
33.3
88.9
94.4
77.8
69.4
94.4
36.1
72.2
72.2
41.7
72.2
50.0
41.7
2.8

58.3
19.4
38.9
47.2

11.1
13.9
11.1

8.3
8.3
5.6

25.0
2.8

2.8
.2. 8

75.0
94.4
94.4
97.2
91.7
86.1
91.7
88.9
44.4
50.0
41.7
58.3
83.3
41.7
41.7
22.2
50.0
16.7
5.6

55.6

5.6
27.8
33.3

5.6
16.7
41.7
16.7
19.4

2.8
2.8

13.9



Vertical Band Transects - Surface+Under Invertebrate Frequency of Occurrence per station - Survey 64-67 (continued)

Species

Date
Station

Survey
5 Quads

JAN96 JUN96 JUL96 DEC96 JUL96 JUL96
C C C C H L

064 065 066 067 066 066
36 36 36 36 36 36

ISCHNOCHITONOIDAE UNID.
CANCER ANTENNARIUS
CYANOPLAX HARTNEGII
SPIROBRANCHUS SPINOSUS
COLLISELLA DIGITALIS
CREPIDULA ADUNCA
LISSOTHURIA NUTRIENS
OCENEBRA INTERFOSSA
AMPHIODIA OCCIDENTALIS
PHASCOLOSOMA AGASSIZII
HEMIGRAPSUS OREGONENSIS
BRYOZOA ENCRUSTING
CREPIDULA SPP.
LEPIDOZONA COOPERI
STENOPLAX HEATHIANA
POLYCHAETA UNID.
HEPTACARPUS PICTUS
NOTOACMEA PALEACEA
NEREIDAE UNID.
ACMAEA MITRA
EPITONIUM TINCTUM
HOMALOPOMA BACULUM
PARANEMERTES PEREGRINA
MITRELLA SPP.
MOPALIA MUSCOSA
GRAPSIDAE UNID.
AMPHIPORUS IMPARISPINOSUS
PYCNOGONIDA UNID.
EPITONIUM SPP./OPALIA SPP.
MOPAI IA LIGNOSA
OPHIOTHRIX SPICULATA
PATIRIA MINIATA
SERPULIDAE UNID.

13.9
13.9
2.8

25.0
2.8
2.8

11.1
19.4

5.6
8.3

16.7
13.9
11.1

2.8
8.3
5.6
2.8

13.9
2.8

11.1
8.3

2.8
2.8
2.8
2.8

13.9

5.6
2.8

5.6
8.3
2.8

8.3
11.1
19.4
5.6
2.8
8.3

8.3

2.8
16.7

5.6
16.7
13.9
8.3

19.4
5.6
2.8
8.3
5.6

8.3
8.3

11.1
5.6

13.9
5.6
5.6
5.6

11.1
5.6

2.8

8.3
2.8
2.8

8.3
19.4

5.6
2.8

2.8 2.8

2.8 2.8

11.1 5.6

2.8
5.6
5.6
2.8

13.9
16.7

5.6

8.3

5.6
5.6

2.8
11.1
2.8

11.1

2.8
11.1
5.6

5.6
11.1
16.7
30.6
5.6
2.8
2.8

2.8
2.8

2.8

8.3

2.8

2.8
2.8

2.8

8.3



Vertical Band Transects - Surface+Under Invertebrate Frequency of Occurrence per station - Survey 64-67 (continued)

Species

Date
Station
Survey

¹ Quads

JAN96
C

064
36

JUN96

065
36

JUL96
C

066
36

DEC96

067

JUL96 JUL96
H L

066 066
36 36

ANTHOPLEURA XANTHOGRAMMICA
SERPULA VERMICULARIS
TRICOLIA PULLOIDES
PHIDIANA PUGNAX
ALLOIOPLANA CALIFORNICA
CANCER SPP.
HEPTACARPUS SPP.
PISASTER SPP./HENRICIA SPP.
BITTIUM SPP.
LEPIDOZONA MERTENSII
TONICELLA LINEATA
HOMALOPOMA LURIDUM/LIRULARIASUCCINCTA
LITTORINA PLANAXIS
OCTOPUS SPP.
NEREIS GRUBEI
OPHIUROIDEA UNID.
CREPIDULA SPP.
IDOTEA UROTOMA

IDOTEA WOSNESENSKII
MIMULUS FOLIATUS
PUGETTIA RZCHII
NUTTALLINACALIFORNICA
CALLIOSTOMA LIGATUM
COLLISELLA OCHRACEA
DIODORA ASPERA
HALIOTIS CRACHERODII
TEGULA PULLIGO
HERMZSSENDA CRASSICORNIS
MYTILUS CALIFORNIANUS
STRONGYLOCENTROTUS FRANCISCANUS
AMPHIPHOLIS SQUAMATA
OPHIOPLOCUS ESMARKI
DIAULULASANDIEGENSIS
CORYPHELLA TRZLINEATA
MITRA IDAE

2.8

8.3

2.8
8.3

2.8

2.8

5.6

2.8 2.8

2.8

5.6

2.8
2.8

2.8

2.8

2.8
2.8

2.8 5.6
5.6

5.6

2.8

2.8

2.8

2.8
2.8

2.8

2.8

2.8

5.6

2.8

2.8

2.8

2.8

2.8

2.8
2.8

2.8
2.8

2.8

2.8

2.8

2.8
2.8



Vertical Band Transects - Surface+Under Invertebrate Frequency of Occurrence per station - Survey 64-67 (continued)

Species

Date
Station

Survey
g Quads

JAN96 JUN96 JUL96 DEC96 JUL96 JUL96
C C C C H L

064 065 066 067 066 066
36 36 36 36 36 36

NOTOACMEA INSESSA
ANISODORIS NOBILIS
MODIOLUS CARPENTERI
OCENEBRA SPP.
CIRRATULIDAE/TEREBELLIDAE
TRICOLIA SPP.
PUGETTIA SPP.

2.8

2.8

2.8

2.8

2.8
2.8

2.8



Vertical Band Transects - Surface+Under Invertebrate Frequency of Occurrence per station - Survey 68-71

Species

Date
Station

Survey
g Quads

JUN97
C

069
36

SEP97
C

070
36

DEC97 SEP97 AUG97
C H L

071 070 070
36 36 36

PAGURUS SPP.
ANTHOPLEURA ELEGANTISSIMA
TEGULA FUNEBRALIS
COLLISELLA LIMATULA
CHTHAMALUS SPP.
COLLISELLA SCABRA
NOTOACMEA SCUTUM

SPIRORBIDAE UNID.
CIROLANA HARFORDI
PACHYGRAPSUS CRASSIPES
TEGULA BRUNNEA
COLLISELLA.PELTA
PHRAGMATOPOMA CAL1FORNICA
ACANTHINA PUNCTULATA
OCENEBRA CIRCUMTEXTA
ACMAEIDAE UNID.
TETRACLITA SQUAMOSA
STRONGYLOCENTROTUS PURPURATUS
PETROLISTHES CINCTIPES
PISTA ELONGATA
COLLISELLA ASMI
NOTOPLANA RUPICOLA
TUNICATA UNID.
HEMIGRAPSUS NUDUS
PUGETTIA PRODUCTA
FISSURELLA VOLCANO
CREPIDULA ADUNCA
LITTORINA SCUTULATA
LACUNA SPP.
CYANOPLAX HARTWEGII
EPIACTIS PROLIFERA
MITRELLA CARINATA
MOPALIA MUSCOSA

LEPTASTERIAS HEXACTIS
PHASCOLOSOMA AGASSIEII
HEMIGRAPSUS OREGONENSIS

91.7
94.4
86.1
77.8
66.7
66.7
52.8
25.0
36.1
33.3
38.9
36.1
22.2
47.2
22.2
16.7
13.9
5.6

22.2
38.9
30.6
19.4
30.6
36.1

8.3
2.8

19.4
19.4
19.4
25.0
16.7
8.3

13.9
25.0
2.8

16.7

97.2
91.7

100.0
86.1
75.0
77.8
88.9
58.3
36.1
41.7
50.0
58.3
47.2
47.2
50 '
55.6
8.3

13.9
13.9
44,4
47.2

33.3
19.4
38.9
16.7
38.9
11.1
33.3
19.4
22.2
19.4
19.4
27.8
2.8

13.9

72. 2
97.2
91.7
50.0
86.1
69.4
58.3
27.8
41.7
25.0
52.8
30.6
52.8
44.4
38.9
58.3
2.8

19.4
33.3
36.1
22.2
38.9

8.3
25.0
13.9
13.9
22.2
16.7
22. 2

27.8
22.2
11.1

13 '

100.0
41. 7
77.8

100.0
94.4
86.1
77.8
97.2
75.0
75.0
47.2
50.0
30.6

8.3
11.1
25.0
.72. 2
50.0
41.7

16.7
30.6

8.3

13. 9

22.2
2.8

11.1

5.6
5.6

38.9
5.6

100.0
94.4
63.9
88.9
72.2
94.4
63.9
58.3
52.8
66.7
52.8
58.3
66.7
25.0
36.1

41.7
41.7
13.9

2.8
2.8

19.4

27.8
36.1

16.7

5.6
5.6

5.6



Vertical Band Transects - Surface+Under Invertebrate Frequency of Occurrence per station - Survey 68-71 (continued)

Species

Date
Station
Survey

5 Quads

JUN97 SEP97 DEC97 SEP97 AUG97
C C C H L

069 070 071 070 070
36 36 36 36 36

PISASTER OCHRACEUS
SPIROBRANCHUS SPINOSUS
LOPHOPANOPEUS LEUCOMANUS
CYANOPLAX DENTIENS
AMPHISSA VERSICOLOR
NEREIS GRUBEI
COLLISELLA DIGITALIS
PLATYHELMINTHES UNID.
BRYOZOA ENCRUSTING
OCENEBRA INTERFOSSA
CANCER ANTENNARIUS
STENOPLAX HEATHIANA
COLLISELLA OCHRACEA
HOMALOPOMA BACULUM
PATIRIA MINIATA
PORIFERA ENCRUSTING
LEPIDOZONA SPP.
TONICELLA LINEATA
EPITONIUM TINCTUM
LISSOTHURIA NUTRIENS
NEREIDAE UNID.
LEPIDOZONA COOPERI
NUTTALLINACALIFORNICA
HERMISSENDA CRASSICORNIS
PHIDIANA PUGNAX
AMPHIPORUS IMPARISPINOSUS
ANTHOPLEURA XANTHOGRAMMICA
HEPTACARPUS PICTUS
MOPALIA LIGNOSA
ACMAEA MITRA
AMPHIODIA OCCIDENTALIS
OCTOPUS SPP.
CYANOPLAX SPP.
IDOTEA UROTOMA
DIODORA ASPERA
PSEUDOMELATOMA TOROSA

13.9
19.4
5.6

2.8

2.8
8.3

2.8

8.3
13.9
5.6
8.3

25.0
2.8

11.1
13.9
5.6

2.8
2.8

11.1

5.6

5.6
13.9
5.6
2.8
5.6

8.3
2.8
2.8
5.6
5.6
2.8
5.6

8.3
2.8

11.1

2.8

8.3
5.6
2.8
2.8

5.6
2.8

11.1
2.8

5.6
2.8

2.8
8.3
2.8
2.8

2.8
2.8
2.8
2.8

8.3
5.6

2.8 2.8 2.8

8.3 2.8 5.6 19.4
5.6

13.9

8.3
27.8
2.8

2.8
8.3

19.4
13.9

2.8

2.8

2.8
5.6

11.1
41.7

5.6

8.3
2.8

16.7

2.8
8.3

8.3

2.8

5.6
11.1
5.6
5.6
5.6

8.3

2.8

5.6

8.3



Vertical Band Transects - Surface+Under Invertebrate Frequency of Occurrence per station - Survey 68-71 (continued)

Species

Date
Station
Survey

g Quads

JUN97
C

069
36

SEP97 DEC97

070 071
36 36

SEP97 AUG97
H L

070 070
36 36

OPHIOTHRIX SPICULATA
CANCER SPP.
MOPALIA SPP.
SERPULIDAE UNID.
STYLOCHUS FRANCISCANUS
EPITONIUM SPP./OPALIA SPP.
LITTORINA PLANAXIS
SERPULORBIS SQUAMIGERUS
DIAULULASANDIEGENSIS
PARANEMERTES PEREGRINA
MYTILUS EDULIS
OPHIUROIDEA UNID.
BITTIUM SPP.
TRICOLIA SPP.
SALMACINA TRIBRANCHIATA
CANCER PRODUCTUS
LEPIDOZONA MERTENSII
CALLIOSTOMA LIGATUM
HALIOTIS CRACHERODII
OCENEBRA FOVEOLATA
TEGULA PULLIGO
GLANS SUBQUADRATA
MYTILUS CALIFORNIANUS
AEOLIDIA PAPILLOSA
DIOPATRA ORNATA
CACTOSOMA ARENARIA
LOTTIA GIGANTEA
ISCHNOCHITONOIDAE UNID.
STRONGYLOCENTROTUS SPP.
THEMISTE PYROIDES
NOTOACMEA PALEACEA
APLYSIA CALIFORNICA
IDOTEA SPP.
OCENEBRA SPP.
POLYNOIDAE

8.3
5.6

2.8

2.8

2.8
2.8

2.8

2.8

2.8

2.8

5.6

8.3

2.8
5.6

2.8

2.8

2.8 5.6
2.8

2.8
8.3

2.8
5.6

5.6
5.6

5.6

2.8

2.8

2.8

2.8
2.8

2.8
2.8

2.8

2.8
2.8

2.8

2.8
2.8

2.8 2.8
2.8



)

I

I

I

I



Vertical Band Transects - Intertidal Fish: Station Totals - Intertidal Fish Survey 60-63

Species Station
¹ Quads

C H L
144 72 72

XIPHISTER MUCOSUS

STICHAEIDAE/PHOLZDZDAE
ANOPLARCHUS PURPURESCENS
CEBIDICHTHYS VIOLACEUS
OLIGOCOTTUS SNYDERZ
GOBIESOX, MAEANDRICUS
XIPHISTER ATROPURPUREUS
GIBBONSIA SPP.
XERERPES FUCORUM

COTTIDAE (JUV. )

ANOPLARCHUS SPP. /CEBZDICHTHYS
SCYTALINA CERDALE

67.0 4.0
20.0 4.0 8.0
25.0
9.0 10.0

16.0 1.0
13.0 2.0

6.0 6.0
5.0
4.0
2.0
1.0

1.0

Vertical Band Transects - Intertidal Fish: Station Totals - Intertidal Fish Survey 64-67

Species Station C

¹ Quads 144
H

36
L

36

XIPHISTER MUCOSUS

STICHAEIDAE/PHOLIDIDAE
OLIGOCOTTUS SNYDERZ
CEBIDICHTHYS VIOLACEUS
GOBIESOX MAEANDRICUS
ANOPLARCHUS PURPURESCENS
COTTIDAE (JUV. )
XERERPES FUCORUM
GIBBONSIA SPP.
OLIGOCOTTUS SPP.
XIPHISTER ATROPURPUREUS
ANOPLARCHUS SPP./CEBIDICHTHYS

86.0
32.0
28.0
11.0
14.0
17.0
6.0
1.0
3.0
3.0

2.0

15.0
3.0
1.0

1.0
1.0

1.0 1.0

2.0

6.0 1.0
15.0 3.0



Vertical Band Transects - Intertidal Fish: Station Totals - Intertidal Fish Survey 68-71

Species Station
g Quads

C H L
108 36 36

XIPHISTER HUCOSUS

STICHAEIDAE/PHOLIDIDAE
OLIGOCOTTUS SNYDERI
ANOPLARCHUS PURPURESCENS
CEBIDICHTHYS VIOLACEUS
GOBIESOX HAEANDRICUS
XIPHISTER ATROPURPUREUS
COTTIDAE (JUV.)

41.0 8.0. 2.0
16.0 4.0 1.0
13.0 2.0 1.0
10.0
6.0 2.0
5.0 2.0
1.0 - 1.0
1.0



Subtidal Line Contact - Algal Mean Abundance per 7 square meters - Survey 93 Results

Species
Station

Survey
¹ Quads

06-11
093

4

09-10
093

4

09-15
093

4

10-15
093

12-10
093

4

19-10
093

4

22-10
093

4

coralline crust
Calliarthron/Bossiella spp.-complex
Farlowia/Pikea spp.-complex
Rhodymenia spp.
Chondracanthus corymbiferus
Prionitis spp.
Chrysophyta unid.
Gelidium robustum
Cryptopleura violacea
Cryptopleura ruprechtiana
filamentous red algae-complex
Cystoseira osmundacea
Macrocystis spp.
non-coralline crust
Nienburgia andersoniana
Ahnfeltiopsis linearis
Prionitis australis
Pterygophora californica
Callophyllis spp.
Gelidium spp.
Laminaria setchellii
Halymenia/Schi zymenia spp. -complex
Chondracanthus harveyanus/spinosus
Corallina officinalis
Pterosiphonia dendroidea
Polyneura latissima
Osmundea spp.
Sarcodiotheca gaudichaudii
Neoptilota densa
Mazzaella rosea
Antithamnion/Platythamnion spp.-complex
Viva/Enteromorpha spp.
Callophyllis flabellulata
Microcladia coulteri
Gastroclonium subarticulatum
Mazzaella lilacina

15.0
5.5

55.5
40.0
3.5
0.5

24.0
12.0
8.0

62.0
14.0
24.0
7.5
5.0
8.5
1.0

10.5
13.5

0.5
4.5
8.5
1.5
1.0

1.5
0.5
«.1

6.5 3.5

52.5
33.0
12.5
4.0
3.5

10.5
1.0
1.5
3.0

0.5
(.1
1.5
1.0
0.5

1.5

1.5

0.5

1.0

0.5

62. 5
30.5
1.0
6.5
8.5
3.0
(.1
0.5

(.1
6.0
2.0
5.5
0.5

3.5

2.0
«.1

0.5

32.5
9.0
(.1
3.0
2.0

10.0
1.5
0.5
0.5

2.5
3.5
4.5
<.1
0.5

1.0

3.0

«.1
1.0
0.5

0.5

60.0
19.5
(.1
8.0

17.0
1.0

1.0

8.0

9.0

2.0
(.1
(.1

2.0
(,1

1.0
0.5
«.1
(.1

0.5
0.5
( 1

<.1 <.1

53.0
48'. 0
1.0
4.0

17.0
8.5—

12.0
0.5
(.1

15.5

2.0

1.5

1.0
2.0

0.5
(.1
<.1
0.5
(.1

(.1
«.1
(.1



Subtidal Line Contact - Algal Mean Abundance per 7 square meters - Survey 93 Results (continued)

Species
Station
Survey

¹ Quads

06-11 09-10
093 093

4
"

4

09-15 10-15 12-10
093 Q93 093

4 4 4

19-10
093

4

22-10
093

4

Dictyoneurum cal if ornicum
Amplisiphonia pacifica
Erythrophyllum delesserioides
Chondracanthus canaliculatus
Plocamium cartilagineum
Rhodoptilum plumosum
Halicystis ovalis
Callophyllis firma
Delesseriaceae (juv.)
Bryopsis spp.
Delesseria decipiens
Derbesia marina

«.1
c.l

<.1

c.l
c.l

<.1

<.1

<.1

c.l

<.1

<.1
c.l

colonized rock
colonized cobble
sand (shell gravel)
bare cobble
bare rock

67.Q 68.0
2.5 20.5
2.0 3.0

21.5 5.5
7.0 3.0

54.0 79.5
3.0 11.5
4.0 4.5

10.0 4.0
17.0 0.5

43.0
3.0

38.5
9.5
5.5

71.5
1.0
7.0
6.0

14.0

75.5
22.0

1.0
1.5



Subtidal Line Contact - Algal Mean Abundance per 7 square meters - Survey 94 Results

Speci:es
Station

Survey
¹ Quads

06-11
094

4

09-10
094

09-15
094

10-15 12-10
094 — 094

4 4

19-10
094

4

22-10
094

4

22-30
094

4

coralline crust
Calliarthron/Bossiella spp.-complex
Cryptopleura violacea
Czyptopleura ruprechtiana
Chondracanthus corymbiferus
Rhodymenia spp.
Desmarestia spp.
Farlowia/Pikea spp.-complex
filamentous red algae-complex
Prionitis spp.
Gelidium robustum
Polyneura latissima
Cystoseira osmundacea
Chondracanthus harveyanus/spinosus
Macrocystis spp.
Mazzaella lilacina
Callophyllis spp.

.Chrysophyta unid.
Dictyoneurum californicum
Nienburgia andersoniana
Ahnfeltiopsis linearis
Corallina officinalis
Mazzaella rosea
Microcladia coulteri
non-coralline crust
Pterygophora californica
Halymenia/Schizymenia spp.-complex
Osmundea spp.
Laminaria setchel)ii
Gelidium spp.
Prionitis australis
Callophyllis flabellulata
Pterosiphonia dendroidea
Ulva/Enteromorpha spp.
Nereocystis luetkeana
Sarcodiotheca gaudichaudii
Neoptilota densa

23.0
3.5

67.5

41.0
16.5
53.0

9.0
30.5

53.0
16.0
<.1

'12. 5

10.0
6.5
<.1

15.0
10.0
5.5

10.0

<.1
0.5
3.5

2.0
0.5
4.5

0.5
5.5
1.0
0.5
3.5
<.1
1.5

0.5

1.0
1.0
0.5

<.1 0.5

48.0
40.5
28.0

9.0
13.0
7.0

13.5
7.0
5.5
1.5
<.1
2.0
2.0
4.0

1.0
0.5
«.1
0.5
<.1
1.5

0.5
0.5
<.1

2.0
<.1
< ~ 1
<.1

45.0
37.0
<.1
7.0

14.5
15.5
2.5
0.5
2.0
2.0
0.5
<.1
4.5

4.5
(.1

37.0
24.0

2.0

15.5
18.5

0.5
6.0

17.0
3.0

5.0
20.0

9.0

7.0

1.0
(.1

(.1
0.5
4.0

6.5
7.0
8.0
<.1
<.1
1.0
(.1

2.0
0.5
«.1

0.5
<,1

(.1 2.5

46.0
50.0
1.0

23.5
35.0
18.5
21.5
<.1
(.1
1.0
3.0
1.0

13.5

16.0
2.5

1.0
4.5
6.0
<.1
1.5
4.0
2.5
1.5

<.1
1.0
1.0
<.1

29.5
67.0
0.5

38.0
31.0
3.5

56.0
3.5

6.5
<.1

69.5
31.0

68.5
3.0
7.5
1.5
(.1
(.1
0.5
0.5

28.0
3.0

2.5
2.5

<.1
8.5

<.1
1.0
2.5
(.1
2.0
0.5
0.5

<.1
<.1
1.5

0.5
2.5

0.5
<.1
(.1 1.0

0.5 13.0



Subtidal Line Contact - Algal Mean Abundance per 7 square meters - Survey 94 Results (continued)

Species
Station

Survey
¹ Quads

06-11
094

09-10
094

09-15 10-15
094 094

4 4

12-10
094

4

19-10
094

4

22-10
094

4

22-30
094

4

Laminariales
Colpomenia spp.
Rhodoptilum plumosum
Gastroclonium subarticulatum
Dictyota binghamiae
Opuntiella californica
Fryeella gardneri
Hymenena spp.
Antithamnion/Platythamnion spp. -complex
Callophyllis firma

~ Erythrophyllum delesserioides
Scinaia confusa
Halicystis ovalis
Gloiosiphonia californica

„Sargassum muticum
Egregia menziesii
Chondracanthus canaliculatus
Pikea robusta

0.5

0.5

«.1
«.1

<.1
«.1

0.5
0.5
(.1

(.1
«.1

«.1

<.1
<.1
(.1

0.5

0.5
0.5
0.5

colonized rock
sand (shell gravel)
bare cobble
colonized cobble
bare rock

89.0
4.5
1.5

5.0

79.5

13.5
6.0
1.0

73.0
18.5
1.0
6.5
1.0

81.0
10.0
3.0
6.0

68.0
22.0

5.0
5.0

92.0

3.0
5.0

84.0
0.5

10.5
3.0
2.0

97.5
2.0

0.5

W W M W W W



Subtidal Line Contact - Algal Mean Abundance per 7 square meters - Survey 95 Results

Species
Station
Survey

5 Quads

22-10
095

4

Calliarthron/Bossiella spp.-complex
coralline crust
Cryptopleura ruprechtiana
Chondracanthus corymbiferus
Prionitis spp.
Desmarestia spp.
non-coralline crust
Rhodymenia spp.
Mazzaella lilacina
Farlowia/Pikea spp. -complex
Nereocystis luetkeana
Pikea robusta
Gelidium robustum
Cryptopleura violacea
Osmundea spp.
Laminaria setchellii
Halymenia/Schizymenia spp.-complex
Mazzaella rosea
Neoptilota densa
Microcladia coulteri
Callophyllis spp.
Ahnfeltiopsis linearis
Ulva/Enteromorpha spp.
Corallina officinalis
Callophyllis flabellulata
Erythrophyllum delesserioides
Sarcodiotheca gaudichaudii
Prionitis australis

55.5
37.0
30.5
23.0
10.5
5.0
5.0
5.0
3.5
1.0
1.0
0.5
0.5
0.5
0.5
<.1
<.1
<.1
<.1
<.1
«.1
<.1
<.1
<.1
<.1
<.1
<.1
<.1

colonized rock
bare cobble
colonized cobble
bare

rock'and

(shell gravel)

77.5
11.0
7.0
4.0
0.5



Subtidal Line Contact - Algal Mean Abundance per 7 square meters - Survey 96 Results

Species
Station
Survey

¹ Quads

06-11
096

4

09-10
096

4

09-15
096

4

10-15
096

4

12-10
096

4

19-10
096

4

22-10
096

4

coralline crust
Calliarthron/Bossiella spp.-complex
Cryptopleura violacea
Farlowia/Pikea spp.-complex
Rhodymenia spp.
Chondracanthus corymbiferus
Chrysophyta unid.
Prionitis spp.
Gelidium robustum
Cryptopleura ruprechtiana
filamentous red algae-complex
Nienburgia andersoniana
Cystoseira osmundacea
Macrocystis spp.
Pterosiphonia dendroidea
non-coralline crust
Chondracanthus harveyanus/spinosus
Osmundea spp.
Mazzaella lilacina
Halymenia/Schizymenia spp.-complex
Laminaria setchellii
Ahnfeltiopsis linearis
Callophyllis spp.
Antithamnion/Platythamnion spp.-complex
Polyneura latissima
Pterygophora californica
Gelidium spp.
Corallina officinalis
Microcladia coulteri
Gastroclonium subarticulatum
Viva/Enteromorpha spp.
Sarcodiotheca gaudichaudii
Callophyllis flabellulata
Laminariales
Nereocystis luetkeana
Neoptilota densa
Desmarestia spp.

26.0
3.0
3.5

50.0
22.0
3.0
7.5
0.5

16.5

13.0

2.0

45.5
11.0
46.5
12.0
5.0
5.0

12.0
5.0

12.0

5.5
4.5
<.1
2.0
0.5
3.5
2.5
1.5

1.0

0.5
<.1
<.1

58.0
47.0
27.5
12.0
5.5
3.5
6.5
8.5
5.0
0.5

1.0
1.5
3.0
4.5

3.5

<.1
0.5
1.0

0.5
<.1

52.0
39.0
0.5
5.0

10.5
3.5

12.0
2.5
1.0
1.0
0.5

2.5
6.0
1.5
2.0

0.5
1.5

3.5

0.5
<.1
(,1

(.1.
0.5

31.5
21.0
54.5
6.5
6.0
7.0
1.0

14.0
1.0

9.5
3.0
2.0
4.5
0.5
7.0
(.1

3.0
1.5

<.1
«.1
(.1

46.5
43.0
0.5
2.0

22.0
31.5

0.5
2.0

15.5

6.5

1.0

2.5
4.5
2.0
4.0
0.5
1.5

3.5
2.5

<.1
1.0
1.0
1.5
0.5
0.5
< ~ 1

(.1
<.1

55.5
56.0

6.0
14.5
26.5
2.0

10.0
<.1

19.5

1.5

0.5
3.5
4.5
0.5
2.0
1.0

1

1.5

(.1
0.5
0.5
(.1
0.5
0.5
0.5



Subtidal Line Contact - Algal Mean Abundance per 7 square meters - Survey 96 Results (continued)

Species
Station

Survey
I Quads

06-11
096

09-10
096

4

09-15 10-15
096 096

12-10
096

4

19-10
096

22-10
096

4

Dictyota binghamiae
Prionitis australis
Delesseria decipiens
Mazzaella rosea
Halicystis ovalis
Dictyoneurum californicum
Erythrophyllum delesserioides
Ahnfeltiopsis leptophylla
Colpomenia spp.
Scinaia confusa
Callophyllis firma
Sargassum muticum

c.l

0.5

<.1

<.1

(.1

<.1

0.5
<.1 <.1

< ~ 1

c.l

(.1

0.5

<.1
<.1
<.1
c.l

<.1

colonized rock
colonized cobble
bare cobble
sand (shell gravel)
bare rock

82.5 75.5
3.0 3.5
4.5 11.0
2.0
8.0 10.0

78.0 79.0
9.5 10.5
4.5 4.0
4.0 6.5
0.5

55.5 87.0 84.5
5.0 4.5 12.0

14.0 4.0 3.5
16.0 4.0
9.5 0.5



Subtidal Line Contact - Algal Mean Abundance per 7 square meters - Survey 97 Results

Species
Station 09-10
Survey 097

¹ Quads 4

12-10
097

4

19-10
097

4

22-30
097

coralline crust
Calliarthron/Bossiella spp.-complex
Cryptopleura ruprechtiana
Cryptopleura violacea
Chondracanthus corymbiferus
Rhodymenia spp.
Farlowia/Pikea spp.-complex
Prionitis spp.
Polyneura latissima
Gelidium robustum
Chrysophyta unid.
Dictyoneurum californicum
Macrocystis spp.
Nienburgia andersoniana
Callophyllis spp.
Osmundea spp.
non-coralline crust
Cystoseira osmundacea
Mazzaella lilacina
Pterygophora californica
Chondracanthus harveyanus/spinosus
Laminaria setchellii
Desmarestia spp.
Gelidium spp.
Corallina officinalis
Pterosiphonia dendroi:dea
Gastroclonium subarticulatum
Neoptilota densa
Prionitis australis
Microcladia coulteri
Ahnfeltiopsis )inearis
Callophy)lis flabellulata
Mazzaella rosea
Viva/Enteromorpha spp.
Nereocystis luetkeana
Opuntiella californica
Fryeella gardneri

35.0
6.5
7.0

20.0
10.0

32.5
4.5
2.0

12.0
11.0

15.5
15.0

1.0

5.5
0.5
1.5
5.5
3.0
<.1

8.5
12.5

2.5
2.0

1.0
<.1
5.0
<.1

1.5
0.5
<.1

4.0
1.0
1.5

1.0

0.5

1.0
<.1

'53.0 49.5
26.0 18.0

47.5
53.0
31.5

28.0
13.0

0.5
1.5
<.1
1.0

<.1
2.0
4.5
0.5
6.5
7.0
5.0

2.5
1.5

0.5

1.5

1.0
0.5

0.5
0.5

69.0
23.0
61.0

5.5
12. 0

0.5
22.0

14.0

9,.0
<.1
4.0
< ~ 1

0.5
1.5

3.0
3.5

1.5
0.5
<.1

1.0

<.1
0.5
0.5



Subtidal Line Contact - Algal Mean Abundance per 7 square meters - Survey 97 Results (continued)

Species
Station
Survey

I Quads

09-10
097

4

12-10
097

4

19-10
097

4

22-30
097

Egregia menziesii
Dictyota binghamiae
Antithamnionj'Platythamnion spp.-complex
Rhodoptilum plumosum
Halymenia/Schizymenia spp.-complex
Callophyllis firma
filamentous red algae-complex
Porphyra spp.
Sarcodiotheca gaudichaudii
Scinaia confusa
Laminariales
Bryopsis spp.

<.1 <.1

<.1

<.1

<.1

<.1

0.5

<.1

<.1

0.5
<.1
<.1
<.1

<.1

colonized rock
sand (shell gravel)
colonized cobble
bare cobble
bare rock

86.0
1.0
8.5
4.5

66.5
21.0
5.0
6.0
1.5

94.0
1.0
3.5
1.0
0.5

95.0
4.5



Subtidal Line Contact - Algal Mean Abundance per 7 square meters - Survey 98 Results

Species
Station
Survey

5 Quads

06-11
098

09-10
098

4

09-15
098

4

10-15
098

12-10
098

4

complex

1nosus

omplex

Cryptopleura violacea
coralline crust
Calliarthron/Bossiella spp.-
Farlowia/Pikea spp.-complex
Rhodymenia spp.
Chrysophyta unid.
Macrocystis spp.
Gelidium robustum
filamentous red algae-complex
Chondracanthus corymbiferus
Nienburgia andersoniana
Prionitis spp.
Gelidium spp.
non-coralline crust
Chondracanthus

harveyanus/sp'ystoseira

osmundacea
Osmundea spp.
Corallina officinalis
Pterosiphonia dendroidea
Ahnfeltiopsis linearis
Halymenia/Schizymenia spp.-c
Delesseriaceae (juv.)
Callophyllis spp.
Pterygophora californica
Laminariales
Mazzaella rosea
Desmarestia spp.
Viva/Enteromorpha spp.
Gastroclonium subarticulatum
Cryptopleura ruprechtiana
Sarcodiotheca gaudichaudii
Polyneura latissima
Sargassum muticum
Laminaria setchellii
Callophyllis flabellulata
Microcladia coulteri
Prionitis australis

53.5
16.5
4.0

69.0
34.5
9.5
<.1

12.5
18.5
11.5
1.0
<.1

0.5

0.5
<,1
0.5
(.1
<.1

«.1

65.0
32.0
25.0
16.5
3.5

11.5
5.5
9.0
2.0
3.0
1.0
3.0

1.5
3.0
(.1
1.0
(.1
<.1

0.5
0.5
0.5

0.5
<.1

27.5
39.5
40.5
17.5
6.5

12.5
4.0
1.5
3.5
2.5

59.5
31.5
«.1
5.0

16.0
2.0

0.5

(.1
1.0
0.5
0.5
<.1
(.1
1.0
«.1
0.5
<.1

2.0

1.0

0.5

0.5

«.1
<.1

<.1
«.1

1.5 <.1

68.0
41.5
18.0
5.5
7.5
2.0
4.5
0.5

2.0
7.0
1.5
5.0
0.5
0.5
1.0
0.5
1.5
1.0

0.5



Subtidal Line Contact - Algal Mean Abundance per 7 square meters - Survey 98 Results (continued)

Species
Station

Survey
5 Quads

06-11
098

4

09-10
098

4

09-15
098

4

10-15
098

4

12-10
098

Phycodrys spp.
Antithamnion/Platythamnion spp.-complex <.1

<.1

colonized rock
bare cobble
sand (shell gravel)
bare rock
colonized cobble

93.5

4.0
2.5

79.5 82.0
12.0 9.5

2.5
5.5 2.5
2.5 3.5

78.0
8.0

10.0
1.0
3.0

63.5
15.5
11.5
4.5
4.0



Subtidal Line Contact - Algal Mean Abundance per 7 square meters - Survey 99 Results

Species
Station

Survey
0 Quads

06-11
099

4

09-10
099

4

09-15
099

4

10-15
099

4

12-10
099

4

19-10
099

4

22-10
099

22-30
099

4

coralline crust
Calliarthron/Bossieila spp. -complex
Farlowia/Pikea spp. -complex
Cryptopleura ruprechtiana
Cryptopleura violacea
Chondracanthus corymbiferus
Rhodymenia spp.
Prionitis spp.
Nienburgia andersoniana
Gelidium robustum
Macrocystis spp.
filamentous red algae-complex
non-coralline crust
Laminaria setchellii
Cystoseira osmundacea
Dictyoneurum californicum
Mazzaella lilacina
Callophyllis spp.
Chondracanthus harveyanus/spinosus
Gelidium spp.
Pterosiphonia dendroidea
Polyneura latissima
Chrysophyta unid.
Corallina officinalis
Ahnfeltiopsis linearis
Pterygophora ca1ifornica
Osmundea spp.
Gastroclonium subarticulatum
Opuntiella californica
Neoptilota densa
Mazzaella rosea
Antithamnion/Platythamnion spp.-complex
Prionitis australis
Microcladia coulteri
Ulva/Enteromorpha spp.
Nereocystis luetkeana
Desmarestia spp.

24.5
5.0

62.5

17.5
12.0
29.5

1.0
<.1

13.0

15.5
2.5

56.0
16.5
22.0

26.5
3.0
3.0
8.0
3.5
9.0
3.0
2.0
5.5

39.0
38.0
21.0

<.1
20.0
7.5
4.5
7.0
4.0
2.0
1.0
5.0
<.1

<.1 «.1

0.5

<.1 1.0

2.5
(.1
0.5

4.0
1.0

0.5
<.1
1.0

1.0
0.5
<.1

0.5

<.1 1.0

0.5

<.1 0.5 (.1

61.0
37.0
1.0

8.5
3.5
6.0
1.0
(.1
1.5

15.5

5.0
<.1
1.0

1.0
«.1

1.0

0.5

0.5

47.0
13.0
12.0

14.0.
1.5
2.5
8.0

21.0
1.0
3.0

3.5

2.5

4.0
7.0
3.5

1.5
1.5
(.1
«.1

0.5
0.5

45.5
48.5
«.1

26.0

35.0
65.5
«.1

24.5

73. 0
22.0

57.5

14.0
9.0
1.0

21.5
2.5
7.0

9.5
6.0
(.1

(.1
<.1
6.5
7.5

2.0
5.0
0.5

0.5
2.0
<.1
9.5

7.0 1.5
0.5 (.1 7.0

0.5
1.5
1.5
0.5

(.1
0.5

<.1
<.1
0.5

1.5
1.0

0.5 (.1 (.1

<.1 0.5
0.5

1.0 0.5 <.1



Subtidal Line Contact - Algal Mean Abundance per 7 square meters - Survey 99 Results (continued)

Species
Station

Survey
() Quads

06-11
099

4

09-10
099

4

09-15
099

4

10-15
099

4

12-10
099

4

19-10
099

4

22-10
099

22-30
099

4

Halymenia/Schizymenia spp.-complex
Callophyllis flabellulata
Sarcodiotheca gaudichaudii
Rhodoptilum plumosum
Spongomorpha/Acrosiphonia-complex
Erythrophyllum delesserioides
Dictyota binghamiae
Rhodophyta (juv.)
Sargassum muticum

<.1

<.1

<.1

<.1
«.1

<.1 <.1

<.1

<.1

<.1
<.1

<.1

0.5
<.1

colonized rock
sand (shell gravel)
bare rock
bare cobble
colonized cobble

94.0
2.5
1.0
0.5
2.0

73.5 75.0
0.5 2.5

15.0 14.5
7.0 6.5
4.0 1.5

81.5
12.0
0.5
1.0
5.0

72.5
12.0
1.5
6.5
7.5

91.5
5.0
1.0
2.0
0.5

84.0
0.5
1.0

10.0
4.5

91.5
8.0



I

I
I

l



Subtidal Arc Quadrants - Algal Mean Abundance per 7 square meters - Survey 93 Results

Species
Station
Survey

¹ Quadrants

06-11 09-10 09-15 10-15 12-10 19-10 22-10
093 093 093 093 093 093 093

4 4 4 4 4 4 4

Pterygophora californica
Laminaria setchellii
Cystoseira osmundacea
Macrocystis spp.
Laminariales

0.5

0 ~ 8

12. 5 10.3
5.5 '- 10.8

4.8'.8

3.0 7.8 5.5 0.5
0.8 4.3 3.3

0.8

Subtidal Arc Quadrants - Algal Mean Abundance per 7 square meters - Survey 94 Results

Species
Station

Survey
¹ Quadrants

06-11
094

09"10
094

4

09-15
094

4

10-15
094

4

12-10
094

4

19-10
094

4

22-10
094

4

22-30
094

4

Laminariales
Laminaria setchellii
Pterygophora californica
Nereocystis luetkeana
Cystoseira osmundacea
Macrocystis spp.
Egregia menziesii

0.5 0.3

4.8

6.3
0.3

4.5
2.8

32.5
3.5
8.0

5.0 7.5
7.8 8.5

76.3
27.0
29.0
18.3
11.0

21.3
6.8

24.3

0.3

14.5
12. 8

3.5



Subtidal Arc Quadrants — Algal Mean Abundance per 7 square meters - Survey 95 Results

Species
Station

Survey
5 Quadrants

22-10
095

4

Laminaria setchellii
Pterygophora californica
Laminariales
Nereocystis luetkeana

13. 0
4.3
3.8
0.8

Subtidal Arc Quadrants - Algal Mean Abundance per 7 square meters - Survey 96 Results

Species
Station

Survey
0 Quadrants

06-11
096

09-10
096

4

09-15
096

4

10-15
096

4

12-10
096

4

19-10
096

4

22-10
096

4

Laminaria setchellii
Cystoseira osmundacea
Pterygophora californica
Macrocystis spp.
Laminariales
Nereocystis luetkeana

0.3 4.5

3.0

0.5
8.8

4.3
0.5

3.8
7.0

21.5
11.3
12.8

0.3
10.5
0.3
5.8

44.8
6.8

12. 3

28.8

2.8



Subtidal Arc Quadrants - Algal Mean Abundance per 7 square meters - Survey 97 Results

Species
Station
Survey

g Quadrants

09-10 12-10 19-10 22-30
097 097 '97 097

4 4 4 4

Pterygophora californica
Laminariales
Laminaria setchellii
Cystoseira osmundacea
Macrocystis spp.
Nereocystis luetkeana
Egregia menziesii

3.3
4.5

0.3 38.8 8.8
0.3 35.0 10.8

22.0 14.5
6.5 15.3 1.0
5.8

1.3 0.3
0.3

Subtidal Arc Quadrants - Algal Mean Abundance per 7 square meters - Survey 98 Results

Species
Station

— Survey
0 Quadrants

06-11
098

4

09-10
098

4

09-15
098

4

10-15
098

4

12-10
-098

4

Macrocystis spp.
Cystoseira osmundacea
Pterygophora californica
Laminariales
Laminaria setchellii
Sargassum muticum

1.3 5.8
1.3

4.0
3.3

0.3 0.3

4.5
0.5
7.3
1.0

7.3
2.5

0.5



Subtidal Arc Quadrants - Algal Mean Abundance per 7 square meters' Survey 99 Results

Species
Station
Survey

5 Quadrants

06-11
099

4

09-10
099

4

09-15
099

4

10-15
099

4

12-10
099

4

19-10
099

4

22-10
099

4

22-30
099

4

Laminaria setchellii
Pterygophora californica
Cystoseira osmundacea
Macrocystis spp.
Laminariales
Nereocystis luetkeana

0.3
0.3

1.3
3.8

2.5
3.0

1.0
4.3
4.3
4.3

0.3
0.3
6.0
3.0

67.3
18.5
5.0

0.3

41.. 3

0.3

3.8
2.0

8.3
8.3



Subtidal Arc Quadrants - Invertebrate Mean Abundance per 7 square meters - Survey 93 Results

Species
Station
Survey

0 Quadrants

06-11 09-10 09-15 10-15 12-10
093 093 093 093 093

4 4 4 4 4

19-10 22-10
093 093

4 4

Tegula brunnea
Acmaea mitra
Strongylocentrotus purpuratus
Anthopleura elegantissima
Diopatra ornata
Pagurus spp.
Ophiothrix spp.
Tonicella lineata
Asterina miniata
Serpulorbis squamigerus
Serpulidae unid.
Doriopsilla albopunctata
Mitra idae
Norrisia norrisi
Pisaster giganteus
Phidiana hiltoni
Calliostoma ligatum
Megathura crenulata
Tethya aurantia
Cryptochiton stelleri
Lottia instabilis
Anthopleura artemisia
Lithopoma gibberosum
Loxorhynchus spp.
Ophioplocus spp.
Anisodoris nobilis
Octopus spp.
Tegula montereyi
Fissurella volcano
Mopalia spp.

3.0
8.5
0.5

0.8
0.3
2.0

0.8
20.3
38.5
4.3
0.5
0.3

18.8

0.5

2.3

0.3

0.5

0.8 0.3
1.5 0.5

36.0
3.8 16.5
8.5 22.3
6.0 13.5
2.8 26.3

1.0 . 1.0
1.5

~ 1.0
0.3

0.3

0.5
0.5
0.3

0.3
0.8

0.3
0.8

0.8
0.8 2.0
1.5 1.0
5.5
4.0 0.5
0.3 3.3

3.5
1.0 0.8
2.8 0.3

0.8
14.3
3.5
1.0
0.5
0.5
2.8

0.8

1.0
0.3
1.0
1.3
0.3

0.3

116.3
9.8

6.8,
2.5

21.8

6.8
4.8
4.3

0.5

3.0

0.3

0.5
0.8

0.5

32.3
20. 3"

1.5
0.5

6.3

7.5
4.8
3.3
3.8
0.3
1.3

0.3

0.5

0.3
1.0

0.3

0.5



Subtidal Arc Quadrants - Invertebrate Mean Abundance per 7 square meters - Survey 93 Results (continued)

Species
Station

Survey
g Quadrants

06-11 09-10
093 093

09-15
093

10-15 12-10 19-10 22-10
093 093 093 093

Pisaster ochraceus
Pycnopodia helianthoides
Boltenia villosa
Halcampa decemtentacula
Pisaster brevispinus
Cucumaria spp.
Pugettia spp.
Cancer spp.
Pododesmus cepio
Cancer productus
Pseudomelatoma torosa
Placiphorella velata
Eudistylia polymorpha
Crassedoma giganteum
Haliotis spp.
Chaetopteridae
Aplysia californica
Ophiopteris papillosa

0.3

0.3

0.3

0.3

0.5

0.3
0.3

0.3

0.5

0.3
0.3
0.5

0.3

0.3'.3

0.5

0.3
0.3 h

0.3

0.3

0.3 0.3-



Subtidal Arc Quadrants - Invertebrate Mean Abundance per 7 square meters - Survey 94 Results

Species
Station
Survey

0 Quadrants

06-11
094

09-10
094

4

09-15
094

4

10-15
094

4

12-10
094

19-10
094

4

22-10
094

4

22-30
094

4

Tegula brunnea
Diopatra ornata
Strongylocentrotus purpuratus
Anthopleura elegantissima
Acmaea mitra
Asterina miniata
Ophiothrix spp.
Serpulorbis squamigerus
Pagurus spp.
Serpulidae unid.
Tonicella lineata
Styela spp.
Pisaster giganteus
Lottia instabilis
Mitra idae
Tethya aurantia
Anthopleura artemisia
Tegula montereyi
Doriopsilla albopunctata
Cryptochiton stelleri
Phidiana hiltoni
Cnemidocarpa finmarkiensis
Hermissenda crassicornis
Calliostoma ligatum
Pycnopodia helianthoides
Henricia leviuscula
Diodora spp.
Ophioplocus spp.
Megathura crenulata
Loxorhynchus spp.

5.3
12. 0
2.3
0.5

2.3

2.3

0.3

1.0

28.5
0.5

32.0
5.0

10.5

19.0
0.3
1.0
2.5

0.5

0.3

0.3

0.3

0.3

0.3

0.3
7.3
6.0

10.5

1.0
0.5

0.5
0.8

0.3

0.5
1.5

1.3

0.8

0.5

15.0
1.5

16.8
3.8
1.3

0.3
1.0
2.8
0.8

1.0

2.0
0.3

0.8
2.8
0.8
1.5
1.0

0.5
0.3

0.3

0.3

1.0

0.8

93.0
6.5
0.8
3.0

10.5
10.3

1.0

0.3
3.8

0.3

0.3

3.0

0.3

1.5
0.5

0.8 8.3
1.3

4.5

5.3

0.5

3.8
3.5

1.8

0.5
2.3

0.3
0.5

0.3

0.3

0.3
0.8
0.3
0.3

0.3

36.3

3.5
1.5
7.5

10.0
1.3
3.3

4.5

0.8
1.8
1.0

0.3

0.5
0.5

0.3

0.5



Subtidal Arc Quadrants - Invertebrate Mean Abundance per 7 square meters - Survey 94 Results (continued)

Species
Station

Survey
5 Quadrants

06-11 09-10 09-15 10-15 12-10
094 094 094 094 094

4 4 4 4 4

19-10 22-10 22"30
094 094 094

4 i 4 4

Boltenia villosa
Pyura haustor
Pseudomelatoma torosa
Norrisia norrisi
Urticina spp.
Sabellidae
Leptasterias spp.
Pisaster brevispinus
Fissurella volcano
Mopalia spp.
Pododesmus cepio
Conus californicus
Cancer antennarius
Eudistylia polymorpha
Cryptolithodes sitchensis
Mimulus foliatus
Pugettia spp.
Aeolidia papillosa
Haliotis spp.
Chromodoris macfarlandi
Aplysia californica

0.3

0.3

0.3

0.3

0.3

0.5

0;3

0.3

0.3

0.8

0.3

0.5

0.3

0.3

0.3

0.3

0.3

0.3

0.3
0.5

0.3 0.5

0.3

0.3

0.3

0.3

0.3



Subtidal Arc Quadrants - invertebrate Mean Abundance per 7 square meters - Survey 95 Results

Species
Station

Survey
g Quadrants

22-10
095

4

Tegula brunnea
Pagurus spp.
Acmaea mitra
Tonicella lineata
Asterina miniata
Pisaster giganteus
Anthopleura elegantissima
Pycnopodia helianthoides
Cryptochiton stelleri

24.0
13.8
8.3
6.0
2.8
0.8
0.5
0.3
0.3



Subtidal Arc Quadrants — Znvertebrate Mean Abundance per 7 square meters - Survey 96 Results

Species
Station
Survey

¹ Quadrants

06-11
096

09-10
096

09-15
096

10-15
096

4

12-10
096

19-10
096

22-10
096

4

Anthopleura elegantissima
Diopatra ornata
Acmaea mitra
Tegula brunnea
Strongylocentrotus purpuratus
Serpulidae unid.
A'sterina miniata
Tonicella lineata
Pisaster giganteus
Cryptochiton stelleri
Pagurus spp.
Mitra idae
Calliostoma ligatum
Serpulorbis squamigerus
Tethya aurantia
Eudistylia polymorpha
Styela spp.
Norrisia norrisi
Anthozoa unid.
Doriopsilla albopunctata
Phidiana hiltoni
Ophioplocus spp.
Anthopleura artemisia
Mopalia spp.
Lithopoma gibberosum
Anisodoris nobilis
Kelletia kelletii
Megathura crenulata
Anthopleura xanthogrammica
Diodora spp.

16. 8

0.3
3.5 5.8

15.5
0.3

0.3
0.8

2.3

2.5
0.8
0.8

0.3

1.8
0.3

1. 5.

0.3

0.3
0.3

0.8
0.3

0.3

0.5
0.3

0.5

0.3

0.3

9.8 3.0
3.0

3.8 10.0 2.0

11.5
26.0
2.3
3.0
3.8
0.3
1.5

2.3
4.3

1.3

0.3

0.5
1.0

0.3

0.3
0.5

0.3

0.3

0.5 4.0
1.5 4.5
0.8 9.0

6.0
6.8

0 '

0.8

1.0
6.5 11.0
8.3 4.5
0.8 0.5

0.3
0.3
0.8

1.0

0.5

2.3

1.8
0.3

0.8

0.3 0.3
0.3

0.5
0.3

0.8 7.0 0.5



Subtidal Arc Quadrants - Invertebrate Mean Abundance per 7 square meters - Survey 96 Results (continued)

Species
Station

Survey
¹ Quadrants

06-11 09-10 09-15 10-15 12-10 19-10 22-10
096 096 096 096 096 096 096

4 4 4 4 4 4 4

Octopus spp.
Sabellidae
Pisaster ochraceus
Loxorhynchus spp.
Parastichopus spp.
Triopha catalinae
Pisaster brevispinus
Cucumaria spp.
Cryptolithodes sitchensis
Paraxanthias taylori 0.3

0.3

0.3
0.3

0.3
0.3
0.3

0.3
0.3

0.3



Subtidal Arc Quadrants - Invertebrate Mean Abundance per 7 square meters - Survey 97 Results

Species
Station
Survey

¹ Quadrants

09-10 12-10 19-10 22-30
097 097 '97 097

4 4 4 4

Tegula brunnea
Acmaea mitra
Tonicella lineata
Diopatra ornata
Serpulidae unid.
Anthopleura elegantissima
Asterina miniata
Calliostoma ligatum
Strongylocentrotus purpuratus
Pagurus spp.
Serpulorbis squamigerus
Styela spp.
Tegula montereyi
Phidiana hiltoni
Anthopleura artemisia
Tethya aurantia
Leptasterias spp.
Pisaster giganteus
Mitra idae
Pugettia spp.
Lithopoma gibberosum
Hermissenda crassicornis
Cancer antennarius
Henricia leviuscula
Boltenia villosa
Pista spp.
Urticina spp.
Tegula pulligo
Pycnopodia helianthoides
Halcampa decemtentacula

46.5
53.3
22.5
1.5

20.0
9.3

13. 0
3.0
1.3

3.0

0.3
0.3
1.3

0.5

32;3
3.0

1.3
1.8
1.5
1.3

0.3

195.0
41.3
57.8
3.3

7.0
12.3
15.8
0.3
7.0

0.3

1.5
0.8

0.8
0.5
0.3

0.8
6.0

0.8
0.3
1.0
0.5

1.0

0.5

0.3 0.3

0.3 0.8

12. 0

1.5
41.3
2.3
3.3
7.3
2.3
1.0
2.0
7.5
7.8

2.3
3.3
1.0
0.3
0.8

1.0

1.0
0.5
0.8
0 '
0.5



Subtidal Arc Quadrants — Znvertebrate Mean Abundance per 7 square meters - Survey 97 Results (continued)

Species
Station

Survey
g Quadrants

09-10
097

12-10
097

19-10
097

22-30
097

Doriopsilla albopunctata
Cryptochiton stelleri
Eudistylia polymorpha
Mopalia spp.
Cancer productus
Loxorhynchus spp.
Anisodoris nobilis

.Triopha catalinae
Cucumaria spp.
Crassedoma giganteum
Orthasterias koehleri

0.5

0.3

0.3

0.3

0.3
0.3

0.3

0.3

0.3

0.3

0.3
0.3

0.3



Subtidal Arc Quadrants - Invertebrate Mean Abundance per 7 square meters - Survey 98 Results

Species
Station

Survey
N Quadrants

06-11 09-10 09-15 10-15 12-10
098 098 098 098 098

4 4 4 4 4

Anthopleura elegantissima
Diopatra ornata
Serpulidae unid.
Acmaea mitra
Strongylocentrotus purpuratus
Tegula brunnea
Mitra idae

.Tethya aurantia
Asterina miniata
Styela spp.
Pisaster giganteus
Serpulorbis squamigerus
Phidiana.hiltoni
Boltenia villosa
Cryptochiton stelleri
Pycnopodia helianthoides
Doriopsilla albopunctata
Eudistylia polymorpha
Lithopoma gibberosum
Ophioplocus spp.
Parastichopus spp.
Pisaster brevispinus
Megathura crenulata
Anthopleura artemisia
Sabellidae
Cnemidocarpa finmarkiensis
Ophiothrix spp.
Kelletia kelletii
Urticina spp.
Anisodoris nobilis

5.8 3.0

0.8
0.8

3.8
5.3

0.3

1.3
1.3

1.3
0.3
0.8

0.3

1.3

0.5

0.5

0.3

0.5

6.8 1.5

8.3
0.3
6.0
1.5
3.5
9.0
0.3
2.3

0.3
0.5
1.0
1.8

0.3
0.3

1.0
0.5

0.3

0.5

0.3

17.3
22.5
3.0'.5
0.3

5.8
1.8
3.0
2.8
0.3
0.3
0.3
2.0
2.5
1.5
1.3

1.3
0.3

0.8
0.3
0.5

0.8

0.5
0.3

2.0
2.5
0.8
2.3

0.8

0.5
0.3

0.5

0.3

0.3



Subtidal Arc Quadrants - Znvertebrate Mean Abundance per 7 square meters - Survey 98 Results (continued)

Species
Station

Survey
¹ Quadrants

06-11 09-10 09-15 10-15 12-10
098 098 098 098 098

4 4 4 4 4

Triopha catalinae
Placiphorella velata
Mimulus foliatus
Pugettia spp.
Haliotis spp.
Eupentacta quinquesemita
Cadlina spp.

0.3
0.3
0.3
0.3
0.3
0.3
0.3



Subtidal Arc Quadrants - Znvertebrate Mean Abundance per 7 square meters - Survey 99 Results

Species
Station
Survey

I Quadrants

06-11 09-10
099 099

09-15
099

4

10"15
099

4

12-10 "

099
19-10

099
4

22-10
099

4

22-30
099

4

Tegula brunnea
Diopatra ornata
Acmaea mitra
Anthopleura elegantissima
Pagurus spp.
Asterina miniata
Calliostoma ligatum
Serpulidae unid.
Serpulorbis .squamigerus
Tonicella lineata
Ophiothrix spp.
Strongylocentrotus purpuratus
Styela spp.
Pisaster giganteus
Mitra idae
Tegula montereyi
Pugettia spp.
Tethya aurantia
Lithopoma gibberosum
Phidiana hiltoni
Pisaster brevispinus
Cryptochiton stelleri
Leptasterias spp.
Scyra acutifrons
Doriopsilla albopunctata
Eudistylia polymorpha
Crassedoma giganteum
Ophioplocus spp.
Pododesmus cepio
Lottia instabilis

2.3
12.8
7.0
8.5

0.8
4.5

10. 5
34.5

3.0
8.0
2.5
3.0

3.3
0.3

0.8

0.5
0.3

0.3

3.5
1.5

10.0
8.5
0.3

1.5

1.5

0.8

08.23

0.8
0.5

0.5
0.8
1.5
0.5
1.5
1.8
4.8
0.8
2.5 .

0.3
2.0

2.5 0.3
1.8
1.5

0.8
0.5

0.3
0.3

0.8

0.8
0.5 0.5

0.3

0.8 35.3 48.8 3.8
9.3
1.5
1.5
0.8

60.0
2.8
0.8
1.0

— 1.3
9.0
3.0

3.0

1.0 0.8

0.3

0.3
1.0

0.3

0.8

0.3

0.5

1.3 0.5
0.3

126.0
0.

3'.3

0.3
9.3
3.0

12.0
10.0
4.8
8.3

1.0
0.8

0.8

1.0
0.3
0.3

2.0

16.5
43.8

0.8
2.3

5.5
2.3
1.0
6.5

0.5
6.5
0.3
0.3
3.8

2.8

0.3
0.3

1.0



Subtidal Arc Quadrants - Invertebrate Mean Abundance per 7 square meters - Survey 99 Results (continued)

Species
Station
Survey

5 Quadrants

06-11 09-10 09-15 10-15 12-10 19-10 22-10 22-30
099 099 099 099 099 099 099 099

4 4 4 4 4 4

Sabellidae
Pycnopodia helianthoides
Anisodoris nobilis
Triopha catalinae
Kelletia kelletii
Megathura crenulata
Mopalia spp.
Loxorhynchus spp.
Parastichopus spp.
Norrisia norrisi .
Anthopleura ar temisia
Urticina spp.
Diodora spp.
Fissurella volcano
Cancer antennarius
Henricia leviuscula
Pisaster ochraceus
Boltenia villosa
Diaulula sandiegensis
Pseudomelatoma torosa
Mimulus foliatus
Orthasterias koehleri
Cnemidocarpa finmarkiensis

0.3

0.3
0.3
0.3

0.3

0.3

0.3

0.5

0.3

0.3

0.5
0.3

0.5

0.5
0.3

0.3

0.8

0.3 0.3

0.5
0.5

O.B

0.3

0.3

0.3
0.3

0.3

0.3
0.3



I

I
I

I
I

I

I



Subtidal Fixed Quadrats - Invertebrate Mean Abundance per 0.25 square meters - Survey 93 Results

Species
Station

Survey
N Quads

06-11 09-10 09-15 10-15 12-10 19-10 22-10
093 093 093 093 093 093 093

4 4 4 4 4 4 4

**Count Invertebrates++
Phragmatopoma californica
Pelecypoda unid. boring
Pista spp.
Balanus/Tetraclita spp.
Acmaea mitra
Strongylocentrotus purpuratus
Pagurus spp.
Tegula brunnea
Homalopoma spp.
Serpulidae unid.
Balanophyllia elegans
Fissurella volcano
Ophiothrix spp.
Chaetopteridae
Dendropoma spp.
Sabellidae
Anthopleura elegantissima
Lottia ochracea
Sipuncula unid.
Serpulorbis squamigerus
Doriopsilla albopunctata
Leptasterias spp.
Lacuna spp.
Ophioplocus spp.
Lissothuria nutriens
Anthozoa unid.
Calliostoma ligatum
Asterina miniata
Phidiana hiltoni
Pugettia spp.
Epiactis prolifera
Alia spp.
Tonicella lineata
Mitra idae
Amphissa spp.

0.8

0.3

1.3
0.3

1.3

1.8

0.5
1.0
0.3

0.3

7.0
3.5
0.3
5.8
4.0
4.5
0.8

2.5

2.5

0.8

2.8

1.0
2.5
0.8

0.5
1.0

0.3
5.0
0.3

2.0
1.0
2.5
1.0

0.3

2.3
1.8

1.3

0.3 0.5
0.3 1.0

1.0
0.3
0.3 0.5

0.3
1.8
1.3 0.5

0.3 0.8

0.3
0.5
0.3

0.5

0.3

0.3
0.3

0.3
0.5

0.5 0.3

6.8 1.3
2.3 11.5
2.8 5.0 9.3
1.8
5.5 0.8 1.3
5.3 2.0 0.3

3.8 0.3
0.5

0.5
3.3

0.3
1.3
0.3 1.8
1.0 0.3

0.3
1.0 1.0

0.3 '.3
0.5 0.5

0.3
0.5
0.5
0.8

0.3

0.3
0.3
1.0

10.8 3.5
1.3

0.5
3.5 4.8
1.8 2.0

0.5
3.3 1.3
7.5 0.3
7.3 1.0
1.3 0.5
0.8

0.3



Subtidal Fixed Quadrats - Invertebrate Mean Abundance per 0.25 square meters - Survey 93 Results (continued)

Species
Station
Survey

5 Quads

06-11 09-10 09-15
093 093 093

10-15
093

4

12-10
093

19-10
093

4

22-10
093

Boltenia villosa
Halcampa decemtentacula
Pseudomelatoma torosa
Cryptochiton stelleri
Cryptolithodes sitchensis
Lepidozona spp.
Anthopleura artemisia
Lithopoma gibberosum
Tegula pulligo
Diopatra ornata
Fusinus luteopictus
Ocenebra spp.
Cucumaria spp.
Lophopanopeus spp.
Cnemidocarpa finmarkiensis
Norrisia norrisi
Urticina spp.
Pododesmus cepio
Hermissenda crassicornis
Cancer antennarius
Loxorhynchus spp.
Idotea spp.
tunicate, solitary unid.
Pyura haustor
Anisodoris nobilis
Triopha catalinae
Pisaster giganteus
Eudistylia polymorpha
Mimulus foliatus
Chama spp.
Chromodoris macfarlandi

0.3

0.3

0.3

0.3

0.5

0.3

0.3

0.3

0.3
0.3
0.3

0.3

0.3

0.3
0.3
0.3
0.5

0.3

0.5
0.3

0.3

0.5
0.3

0.3

0.3

0.8

0.5
0.3

0.3

0.5

0.3
0.3

0.3

0.3

0.5

0.3

0.3

0.5
0.5

0.3

0.3

0.3

M W W M



Subtidal Fixed Quadrats - Invertebrate Mean Abundance per 0.25 square meters - Survey 93 Results (continued)

Species
Station
Survey

() Quads

06-11 09-10 09-15 10-15 12-10 19-10 22-10
093 093 093 093 093 093 093

4 4 4 4 4 4 4

**Percent Cover Invertebrates*+
Bryozoa, unid. (encrusting)
tunicates, colonial/social unid.
Porifera unid. (encrusting)
epiphytic bryozoan
Hymenamphiastra cyanocrypta
Abiet./Sertularella/Sertularia spp.(A.S.
Hydroida
Barentsia spp.
Spirorbidae
Didemnum/Trididemnum spp.
Salmacina tribranchiata

0.3
< ~ 1
<.1
2.0

1.3

<.1

<,1
0.3
0.5

<.1
<.1

1.3 0.5

<.1
<.1

0.3
<.1
<.1

<.1
<.1

1.3 0.5 (.1
0.3 1.0 <.1
0.3 0.3 <.1

1.0
0.3
1.0

0.3

«.1

1.3
1.0
0.5

«.1
<.1
<.1



Subtidal Fixed Quadrats - Invertebrate Mean Abundance per 0.25 square meters - Survey 94 Results

Species
Station
Survey

N Quads

06-11 09-10 09-15 10-15 12-10 19-10 22-10 22-30
094 094 094 094 094 094 094 094

4 4 4 4 4 4 4 4

*+Count Invertebrates~*
Balanus spp.
Phragmatopoma californica
Pelecypoda unid. boring
Dendropoma spp.
Balanophyllia elegans
Balanus/Tetraclita spp.
Pagurus spp.
Serpulidae unid.
Acmaea mitra
Alia spp.
Homalopoma spp.
Ophiothrix spp.
Serpulorbis squamigerus
Strongylocentrotus purpuratus
Tegula brunnea
Chaetopteridae
Tetraclita rubescens
Amphissa spp.
Lottia ochracea
Lacuna spp.
Sipuncula unid.
Fissurella volcano
Pugettia spp.
Aplysia californica egg mass
Mitra idae
Ischnochitonidae
Tonicella lineata
Anthopleura elegantissima
Clavelina huntsmani
Anthozoa unid.
Pista spp.
Crepidula spp.
Leptasterias spp.
Tricolia spp.
Sabellidae.

0.8
0.8 0.8
6.3 0.8
1.0 2.0
5.8 0.3

2.0 1.0
0.3

0.3 1.3

5.8
1.8
1.5 1.0
1.3 1.3

1.0 1.3
0.8 0.3

2.3
3.3
4.3
1.5

3.0
0.3
2.0
0.3
2.3
2.3
1.0
2.3
0.8
0.5
0.8
1.0

1.0

0.3
0.5 0.8

0.3
1.0
0.8

0.8 0.3
0.8

0.5

1.0 3.8 20.3
0.3 2.8 19.5

5.0
21.0

6.3
4.3

15.0
7.3
2.0
3.5
0.5
0.3
1.3
1.0
2.0

1.3
11.3

0.5
0.8
2.5
2.8
1.8
0.5
0.5
3.0
0.5
1.3

1.0
0.3

0.3

0.8
3.8
0.8
0.3
0.5
0.8

1.0
1.0

0.8
0.5
0.3

0.5
0.3

1.5
0.8

2.3
0.3
0.8

0.5
0.8

0.5

2.5 0.8

1.0 0.5
0.5
0.8
3.8
0.5

0.3 0.5

0.3 0.5
0.8
0.5, 0.3
0.5

1.3
0.5
0.5

1.5

3.0 1.5
3.0

30.0 0.8
2.0
7.0
2.3 4.5
4.8
0.3 0.8
1.0 3.8
4.5 4.3

0.8
0.3 1.0
0.3 2.5
2.0 6.8
0.5

100.0
36.3

6.0
28.8

2.5
2.3

0.3
3.3

7.5
0.5
0.3
3.3

1.0

0.5
0.3

0.8

0.3
0.5
0.8
0.3

1.0

1.0



Subtidal Fixed Quadrats - Invertebrate Mean Abundance per 0.25 square meters - Survey 94 Results (continued)

Species
Station

Survey
¹ Quads

06-11 09-10
094094

09-15
094

4

10-15
094

12-10
094

19-10
094

4

22-10
094

22-30
094

Asterina miniata
Anthop)eura artemisia
Diopatra ornata
Leucilla nuttingi
Pisaster/Henricia ($ uv.)
Epiactis prolifera
Lithopoma gibberosum
Leucandra heathi
Doriopsilla albopunctata
Pseudomelatoma torosa
Cryptolithodes sitchensis
Cirratulidae/Terebellidae unid.
Pododesmus cepio
Hermissenda crassicornis
Bo)tenia villosa
Pyura haustor
Isopoda unid.
Haliotis spp.
Nereididae unid.
Ocenebra spp.
Phidiana hiltoni
Bittium spp.
Lophopanopeus spp.
Lissothuria nutriens
Chelyosoma productum
Callistochiton crassicostatus
Urticina spp.
Calliostoma ligatum
Call iostoma annulatum
Mopalia spp.
Pelecypoda unid.
Conus californicus
Tegula pulligo
Pycnogonida unid.

0.3

0.8

0.3

0.5

0.3

0.3

0.3

0.3

0.3 0.3

0.5

0.8
0.3

0.3

0.3

0.5
0.5 0.5

0.3 0.5
0.8

0.3
0.3 0.3
0.3 0.3

0.8
0.5
0.3 0.3

0.3
0.5

0.3

0.3

0.3
0.3

0.3

0.3

0.3
0.3 0.5 0.3

0.3

0.3

0.8

0 '

0.3
0.3

0.3

1.0
1.3
0.8
1.3
0.3
0.5

0.3

0.8

0.3

0.5

0.3
0.3



Subtidal Fixed Quadrats - Invertebrate Mean Abundance per 0.25 square meters - Survey 94 Results (continued)

Species
Station
Survey

() Quads

06-11 09-10 09-15
094 094 094

10-15
094

12-10 19-10
094 094

22-10
094

22-30
094

Brachyura unid. (juv.)
Pycnopodia helianthoides
tunicate, solitary unid.
Styela spp.
Tethya aurantia
Fusinus luteopictus
Tritonia festiva
Pisaster giganteus
Ophiuroidea unid.
Cucumaria spp.
Mimulus foliatus
Cancer spp.
Cnemidocarpa finmarkiensis
Lepidozona spp.
Acanthodoris lutea
Megathura crenulata 0.3

0.3

0.3

0.3

0.3
0.3

0.3

0.3

0.3

— 0.3

0.3

0.3

0.3

0.3
0.3
0.3

+*Percent Cover Invertebrates*~
Bryozoa, unid. (encrusting)
tunicates, colonial/social unid.
Hydroida
Porifera unid. (encrusting)
Didemnum/Trididemnum spp.
Hymenamphiastra cyanocrypta
Salmacina tribranchiata
epiphytic br'yozoan
Spirorbidae
Bryozoa, unid. (foliose)
Bryozoa, unid. (erect)
Barentsia spp.
Abiet./Sertularella/Sertularia spp.(A.S.

0.8

3.3
0.8

0.8
<.1
<.1

0.3
0.3

0.3

«.1

1.0
0.3

0.5
<.1
0.8
0.3

0.5 (.1

«.1 «.1
<.1 «.1

(.1 <.1 <.1 <.1
<.1
<.1

2.5 1.0 5.8
0.5 1.8 2.5

0.3
1.5 0.3 <.1
0.3 - 1.5

0.8
<.1 0.5



Subtidal Fixed Quadrats - Invertebrate Mean Abundance per 0.25 square meters - Survey 95 Results

Species
Station

Survey
g Quads

22-10
095

4

+*Count Invertebrates*+
Pelecypoda unid. boring
Tegula brunnea
Homalopoma spp.
Balanus spp.
Phragmatopoma californica
Alia spp.
Pagurus spp.
Amphissa spp.
Acmaea mitra
Leucandra heathi
Dendropoma spp.
Leptasterias spp.
Pugettia spp.
Serpulorbis squamigerus
Sabellidae
Serpulidae unid.
Sipuncula unid.
Tetraclita rubescens
Chaetopteridae
Fissurella volcano
Henricia leviuscula
Calliostoma ligatum
Fusinus luteopictus
Anthozoa unid.
Asterina miniata
Diodora spp.
Tonicella lineata
Lottia ochracea
Strongylocentrotus purpuratus
Halcampa decemtentacula
Ocenebra spp.
Ophiothrix spp.
Eupentacta quinquesemita

6.8
6.5
5.5
4.5
4.5
4.0
3.0
2.8
2.5
2.3
2.3
2.0
2.0
1.5
1.5
1.5
1.5
1.3
1.3
1.0
1.0
0.8
0.8
0.5
0.5
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3



Subtidal Fixed Quadrats - Znvertebrate Mean Abundance per 0.25 square meters - Survey 95 Results (continued)
'\

Species
Station
Survey

5 Quads

22-10
095

4

**Percent Cover Invertebrates**
Porifera unid. (encrusting)
tunicates, colonial/social unid.
Eurystomella bilabiata
Bryozoa, unid. (encrusting)
Didemnum/Trididemnum spp.
Salmacina tribranchiata
Spirorbidae
Bryozoa, unid. (foliose)
Hymenamphiastra cyanocrypta

3.3
1.8
1.5
1.3
0.8
0.8
0.3
0.3
c.l



Subtidal Fixed Quadrats - Invertebrate Mean Abundance per 0.25 square meters - Survey 96 Results

Species
Station

Survey
5 Quads

06-11 09-10 09-15 10-15 12-10 19-10 22-10
096 096 096 096 096 096 096

4 4 4 . 4 4 4 4

++Counted Invertebrates*~
Phragmatopoma californica
Pelecypoda unid. boring
Balanus spp.
Pista spp.
Balanus/Tetraclita spp.
Pagurus spp.
Tetraclita rubescens
Balanophyllia elegans
Lottia ochracea
Serpulidae unid.
Acmaea mitra
Homalopoma spp.
Alia spp.
Strongylocentrotus purpuratus
Tegula brunnea
Dendropoma spp.
Ophiothrix spp.
Pugettia spp.
Chaetopteridae
Anthopleura elegantissima
Amphissa spp.
Tonicella lineata
Ischnochitonidae
Diopatra ornata
Asterina miniata
Ophiuroidea unid.
Fissurella volcano
Sabellidae
Lacuna spp.
Mopalia spp.
Lithopoma gibberosum
Mitra idae
Epiactis prolifera
Anthozoa unid.
Acmaeidae unid.

1.0

2.0
1.8
0.8

4.3
0.5

0.3
0.5

0.5

1.5
0.3

1.0

0.3
0.8

1.3

9.3

2.8 4.3
8.5
0.5 0.8

9.0

5.8
0.3
1.3

1.5
1.3
1.5

0.8
2.3
1.5 1.0

0.3

1.0
1.0
0.5

0.3 0.3
2.3 1.8

0.3
0.8

2.3
0.5

0.5

0.3
0.3

1.3
1.0
0.3
1.0
0.3
0.5
0.3
1.3

1.0
0.3
1.3

1.0

0.3

0.5
0.8

0.3

0.3
1.3

0.5 0.5
0.5 0.3

0.3

7.0 40.0 0.5 3.3
1.8 13.3 5.8 2.0

8.3
0.8

15.0

3.3
3.8

2.5
5.0

0.8
2.8
3.3

0.3
1.8
2.3
2.3
5.3
0.3

5.3
2.8
0.3
0.5

0.5
1.0
0.8

2.8
1.0
1.3
2.3
0.8
0.8
1.0

0.3
1.0

0.5
1.0

0.8

0.8 0.3

0.5
0.3
0.3
0 3

0.8 0.8



Subtidal Fixed Quadrats - Invertebrate Mean Abundance per 0.25 square meters - Survey 96 Results (continued)

Species
Station
Survey

¹ Quads

06-11 09-10 09-15 10-15 12-10 19-10 22-10
096 096 096 096 096 096 096

4 4 4 4 4 4 4

Leptasterias spp.
Leucilla nuttingi
Halcampa decemtentacula
Fusinus luteopictus
Ocenebra spp.
Pisaster giganteus
Calliostoma ligatum
Boltenia villosa
Cucumaria spp.
Cryptolithodes sitchensis
Mimulus foliatus
Sipuncula unid.
Tricolia spp.
Ophioplocus spp.
Anthopleura artemisia
Urticina spp.
Pododesmus cepio
Serpulorbis squamigerus
Tegula montereyi
Cancer antennarius
Henricia leviuscula
Anisodoris nobilis
Doriopsilla albopunctata
Cryptochiton stelleri
Pisaster/Henricia (juv.)
Platyhelminthes unid.
Aeolidia papillosa
Cnemidocarpa finmarkiensis
Lepidozona spp.
Haliotis spp.
Norrisia norrisi
Clavularia spp.

0.3

0.5

0.3

0.3

0.3

0.3

0.3

0.3
0.3

0.3
0.3

0.3
0.3

0.3 0.3
0.3

0.3
0.3.

0.3

0.3

0.3

0.3

0.3
0.3

0.8

0.3

0.3
0.3

0.3
0.3
0.3

0.3

0.3

0.3

0.3

0.3 '.3 0.8
0.3
0.8
0.3
0.3
0.3

0.3



Subtidal Fixed Quadrats - Invertebrate Mean Abundance per 0.25 square meters - Survey 96 Results (continued)

Species
Station

Survey
(( Quads

06-11 09-10 09-15 10-15 12-10
096 096 096 096 096

4 4 4 4 4

19-10 22-10
096 096

4 4

**Percent Cover Invertebrates*+
Bryozoa, unid. (encrusting)
Porifera unid. (encrusting)
tunicates, colonial/social unid.
Hydroida
Hymenamphiastra cyanocrypta
Didemnum/Trididemnum spp.
epiphytic bryozoan
Eurystomella bilabiata
Salmacina tribranchiata
Spirorbidae
Haliclona spp.
Dodecaceria fewkesi
Abiet./Sertularella/Sertularia spp.(A.S.
Bryozoa, unid. (erect)
Bryozoa, unid. (foliose)

0.5
0.8

3.0

1.3

0.3

< ~ 1

0.3

<.1
2.0 0.3
0.3 0.5 (.1

0.3
<.1

0.3
«.1 <.1 0.3

, <.1

<.1

0.5 4.3 0.5
0.8 0.5
0.5 0.3 1.0

0.3
1.0
<.1

0.3

0.3
2.0
2.3

0.3
0.5

0.8
0.3
<.1

«.1



Subtidal Fixed Quadrats - Invertebrate Mean Abundance per 0.25 square meters - Survey 97 Results

Species
Station
Survey

5 Quads

09-10 12-10 19-10 22-30
097 097 097 097

4 4 4 4

, +~Counted Invertebrates+*
Phragmatopoma californica
Balanus(Tetraclita spp.
Pagurus spp.
Tegula brunnea
Balanophyllia elegans
Homalopoma spp.
Alia spp.
Serpulidae unid.

.Tetraclita rubescens
Acmaea mitra
Serpulorbis squamigerus
Pista spp.
Diopatra ornata
Pelecypoda unid. boring
Pugettia spp.
Chaetopteridae
Strongylocentrotus purpuratus
Amphissa spp.
Dendropoma spp.
Lottia ochracea
Fissurella volcano
Tonicella lineata
Sabellidae
Anthopleura elegantissima
Leptasterias spp.
Crepidula spp.
Asterina miniata
Anthopleura artemisia
Pododesmus cepio
Leucilla nuttingi
Phidiana hiltoni
Henricia leviuscula
tunicate, solitary unid.
Cryptolithodes sitchensis
Epiactis prolifera

7.8 4.3

2.3
6.8
2.3

0.3
0.8
2.5

8.5
1.8

).0
0.5
2.8
0.3
3.0

2.3

0.5
1.5
0.3

0.8

0.3

0.8 0.3

0.3

3.8 7.5
1.3 3.0

6.5 26.0
6.5 17.5
5.8 3.8
7.8 2.8
0.8 12.3
6.3 5.0

0.3 3.3

1.8
4.5

1.0 1.3
3.8

0.3
0.5

1.3
.0.5

0.8 2.0
1.3 1.5
1.8

0.5
1.8

2.0
0.3 0.8
1.5 0.3
1.5
0.5 1.0

1.3
0.3 0.8

1.3
0.3
0.3 0.8

0.8
1.0

0.8



Subtidal Fixed Quadrats - Invertebrate Mean Abundance per 0.25 square meters - Survey 97 Results (continued)

Species
Station

Survey
¹ Quads

09-10 12-10
097 097

19-10
097

4

22-30
097

4

Calliostoma ligatum
Styela spp.
Pisaster/Henricia (juv.)
Lophopanopeus spp.
Lithopoma gibberosum
Tegula montereyi
Tegula pulligo
Cancer antennarius
Boltenia villosa
Leucandra heathi
Tethya aurantia
Mitra idae
Eudistylia polymorpha
Lacuna spp.
Sipuncula unid.
Anthozoa unid.
Mopalia spp.
Balanus spp.
Pyura haustor
Anisodoris nobilis
Doriopsilla albopunctata
Ocenebra spp.
Pseudomelatoma torosa
Tritonia festiva
Cucumaria spp.
Mimulus foliatus
Cnemidocarpa finmarkiensis
Ophiothrix spp.
Lissothuria nutriens
Modiolus spp.
Chelyosoma productum

0.3

0.3

0.3
0.3

0.3

0.3
0.3

0.3

0.3

0.3
0.3
0.8
0.5
0.5

0.3

0.5

0.5

0.3

0.3
0 '

0.3

0.5
0.5

0.5
0.5

0.3

0.5
0.5
0.5

0.5

0.3

0.3

0.3
0.3

0.3

0.3



Subtidal Fixed {}uadrats - Invertebrate Mean Abundance per 0.25 square meters - Survey 97 Results (continued)

Species
'tation

Survey
¹ Quads

09-10 12-10 19-10 22-30
097 097 097 097

4 4 4 4

**Percent Cover
Invertebrates*'ryozoa,

unid. (encrusting)
tunicates, colonial/social unid.
Porifera unid. (encrusting)
Spirorbidae
Didemnum/Trididemnum spp.
Salmacina tribranchiata
Eurystomella bilabiata
Bryozoa, unid. (erect)
Abiet./Sertularella/Sertularia spp.(A.S.
Bryozoa, unid. (foliose)
Hymenamphiastra cyanocrypta

0.3 1.8
0.5 c.l
1.5 c.l
0.3 0.5
c.l <.1
0.3

c.l

1.3
1.0
0.5
<.1

0.5
0.3

2.3
3.0
<.1
<.1
0.8



Subtidal Fixed Quadrats - Invertebrate Mean Abundance per 0.25 square meters - Survey 98 Results

Species
Station
Survey

N Quads

06-11 09-10
098 098

4 4

09-15 10-15 12-10
098 098 098

4 4 4

'*Counted Invertebrates**
Phragmatopoma californica
Pelecypoda unid. boring
BalanusjTetraclita spp.
Balanophyllia elegans
Serpulidae unid.
Pista spp.
Chaetopteridae
Acmaea mitra
Lacuna spp.
Pagurus spp.
Alia spp.
Dendropoma spp.
Strongylocentrotus purpuratus
Phidiana hiltoni
Anthopleura elegantissima
Serpulorbis squamigerus
Lottia ochracea
Ophiothrix spp.
Diopatra ornata
Pugettia spp.
Lepidozona spp.
Sabellidae
Doriopsilla albopunctata
Anthozoa unid.
Pododesmus cepio
Tegula brunnea
Boltenia villosa
Majidae
Amphissa spp.
Sipuncula unid.
Chama spp.
Lissothuria nutriens
Fissurella volcano
Canus californicus
Asterina miniata

0.8

0.3
1.8

0.5

1.0
1.0

0.3

0.5
0.5

0.3

0.5

0.3
0.3

2.0
1.0 1.0

1.0
1.3 0.8
1.3

0.3
1.5
1.0 0.8
0.5 0.5
0.3 1.3
0.3 0.3
0.3 0.3
0.3

0.3

0.8
0.5
0.3

0.3 0.3

0.3

0.3
0.3
0.3

0.3

0.5
0.3

8.3 31.5
2.3

14. 8

7.0 2.3
4.5 9.5

10.5
0.3
1.5
2.3
0.8

2.8
1.3
1.0
1.0

1.0 1.0

0.3 0.3

0.8
0.5 0.3

0.5
0.3

0.5

0.5
0.3

0.3

0.3

0.3
0.3 0.3



Subtidal Fixed Quadrats - Invertebrate Mean Abundance per 0.25 square meters - Survey 98 Results (continued)

Species
Station
Survey

N Quads

06-11
098

4

09-10
098

09-15
098

4

10-15
098

4

12-10
098

4

tunicate, solitary unid.
Tethya aurantia
Pseudomelatoma torosa
Cryptochiton stelleri
Pisaster giganteus
Ophioplocus spp. 0.3

0.3
0.3

0.3
0.3

0.3

**Percent Cover Invertebrates+*
Porifera unid. (encrusting)
Bryozoa, unid. (encrusting)
tunicates, colonial/social unid.
Hymenamphiastra cyanocrypta
Didemnum/Trididemnum spp.
Eurystomella bilabiata
Spirorbidae
Salmacina tribranchiata
Bryozoa, unid. (foliose)

(.1
0.8
(.1

(.1

1.0 1.0
(.1 0.5
(.1 0.3

1.0
1.0

0.3 0.3
(.1 (.1

0.8
0.3
1.3
0.3

(.1
«.1

0.3
0.8
0.3
(.1

0.3
0.3



Subtidal Fixed Quadrats - Invertebrate Mean Abundance per 0.25 square meters - Survey 99 Results

Species
Station

Survey
5 Quads

06-11 09-10 09-15 10-15 12-10 19-10 22-10 22-30
099 099 099 099 099 099 099 099

4 4 4 4 4 4 4 4

++Counted Invertebrates*+
Phiagmatopoma californica
Pelecypoda unid. boring
Alia spp.
Balanophyllia elegans
Homalopoma spp.
Pagurus spp.
Balanus/Tetraclita spp.
Chaetopteridae
Tegula brunnea
Pugettia spp.
Serpulidae unid.
Amphissa spp.
Pista spp.
Dendropoma spp.
Ophiothrix spp.
Acmaea mitra
Tetraclita rubescens
Fissurella volcano
Leptasterias spp.
Lacuna spp.
Serpulorbis squamigerus
Diopatra ornata
Strongylocentrotus purpuratus
Ophiuroidea unid.
Anthopleura elegantissima
Asterina miniata
Phidiana hiltoni
Sabellidae
Crepidula spp.
Tegula pulligo
Boltenia villosa
Fusinus luteopictus
Lissothuria nutriens
Pododesmus cepio
Lithopoma gibberosum

0.3
1.5

20.8

8.3
57.8
0.5

0.3

1.0
0.3
0.8

2.5

0.8
5.3
3.8
0.8
2.0
2.0

0.5 0.3
2.8

2.8

1.0

1.0
1.0
0.3
0.3
0.5
1.0

0.3

1.3

0.3 3.0

40.0
1.3
6.5

10.0
8.8
0.3

11.5

1.3 1.3

0.3
1.5
2.8
0.5
0.5
0.5

1.8
0.3
4.8

3.5
1.5
1.5
1.3

4.5
1.5
0.5
1.0

0.3
2.3

0.5
1.0

0.5

0.5

0.5

0.8
0.5

0.3

0.3

1.0

0.3

1.5

0.8 0.3
0.3

0.3
0.5

1.0
0.8

0.5

0.3

0.5

0.5 0.3

0.3
1.3
1.3

1.0

4.0 13. 8

5.3 1.3 5.8
1.3 1.3 8.3

0.3
6.0 6.5

0.5 8.5 1.5
4.0 5.5 0.3
2.5 0.8
0.5 4.8 2.5

0.8 2.0
4.5 - 0.8

0.5 6.0
2.0 - 0.3

2.5
3.3 - 0.3
0.8 - 1.3

23.0
0.3

12. 3

.8.5
2.5
0.8
1.5
1.0

0.5

0.5
2.5

0.3

0.5

1.5
2.5

0.5
0.8

1.0
0.5
1.3
0.8
0.3

0.3



Subtidal. Fixed Quadrats - Invertebrate Mean Abundance per 0.25 square meters - Survey 99 Results (continued)

Species
Station

Survey
5 Quads

06-11 09-10 09-15 10-15 12-10 19-10
099 099 099 099 099 099

22-10
099

22-30
099

Doriopsilla albopunctata
Anthopleura artemisia
tunicate, solitary unid.
Styela spp.
Ischnochitonidae
Henricia leviuscula
Tethya aurantia
Mitra idae
Pseudomelatoma torosa
Tricolia spp.
Epiactis prolifera
Calliostoma ligatum
Tonicella lineata
Lottia ochracea
Tegula montereyi
Loxorhynchus spp.
Pyura haustor
Anisodoris nobilis.
Ocenebra spp.
Pisaster/Henricia (guv.)
Scyra acutifrons
Cancer spp.
Lophopanopeus spp.
Cnemidocarpa finmarkiensis
Rictaxis punctocaelatus
Calliostoma gloriosum
Anthozoa unid.
Calliostoma annulatum
Mopalia spp.
Pycnopodia helianthoides
Petrolisthes spp.
Calliostoma canaliculatum
Bittium spp.
Pisaster giganteus
Eudistylia polymorpha
Mimulus foliatus

0.8

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3
0.3

0.3
0.3

0.3
0.5

0.3

0.5

0.3

0.3

0.5
0.3

0.3 0.3
0.3
0.5

0.3
0.5

0.3

0.3

0.3 0.3

1.0
0.3

0.3

0.3
0.3
0.3

0.3

0.3

0.3

0.8
1.0
0.5
0.8

0.3
0.5
0.3

0.3
0.5

0.5

0.3

0.3

0.3

0.5

0.3

0.3



Subtidal Fixed Quadrats - Invertebrate Mean Abundance per 0.25 square meters - Survey 99 Results (continued)

Species
Station
Survey

N Quads

06-11 09-10 09-)5
099 099 099

4 4 4

10-15
099

12-10
099

4

19-10
099

22-10
099

4

22-30
099

4

Paracyathus stearnsii
Hopkinsia rosacea
Paraxanthias taylori
Lepidozona spp.
Alpheus spp.
Laila cockerelli
Eupentacta quinquesemita
Aplysia californica
Megathura crenulata 0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

*+Percent Cover Invertebrates+~
Porifera unid. (encrusting)
Bryozoa, unid. (encrusting)
tunicates, colonial/social unid.
Hydroida
Didemnum/Trididemnum spp.
Hymenamphiastra cyanocrypta
epiphytic bryozoan
Spirorbidae
Haliclona spp.
Salmacina tribranchiata
Eurystomella bilabiata
Bryozoa, unid. (erect)

0.5
2.0

2.8

1.8
0.5
0.8

1.0
2.0

1.3
2.0
0.5

1.5
1.0
1.0

0.3
1.3
«.1

1.3 «.1

0.3 1.0
0.5 0.5

<.1 (.1 0.5

1.0
0.5
0.3

5.0 0.8
1.3 2.8
4.8 (.1

1.0 1.5
1.0

0.5 <.1

1

0.3



l



Subtidal Fish Observations - Mean Abundance per 50 meter transect - midwater transect Survey 93

Species
Station
Survey

I Replicates

04 05 06
093 093 093

1 1 1

07
093

1

08
093

1

10
093

1

12
093

1

13
093

1

Oxyjulis californica
Aulorhynchus flavidus
Brachyistius frenatus
Damalichthys vacca (=Rhacochilus)
Sebastes atrovirens
Embiotoca lateralis

63.0 7.5 0.5

17.5
1.5

1.0

0.5

2.0 3.0 3.5
25.0

0.5
12.5

0.5
0.5



Subtidal Fish Observations - Mean Abundance per 50 meter transect - midwater transect Survey 94

Species
Station
Survey

¹ Replicates

04 05
094 094

2 2

06
094

2

07
094

2

08
094

09
094

10
094

2

12 13
094 094

14
094

2

Sebastes chrysomelas/S. carnatus (yoy)
Damalichthys vacca (~Rhacochilus)
Atherinidae unid.
Oxyjulis californica
Brachyistius frenatus (juv.)
Rhacochilus toxotes
Brachyistius frenatus
Sebastes mystinus
Sebastes melanops (yoy)
Aulorhynchus flavidus
Sebastes serranoides
Paralabrax clathratus
Sebastes atrovirens
Sebastes paucispinis (juv.)
Triakis semifasciata
Myliobatis californica
Chromis punctipinnis
Sebastes mystinus (yoy)
Sebastes serranoides/S. flavidus (yoy)

25.0
3.0
3.0
0.5
0;3

2.8

0.3

0.3
0.5
0.3

0.3

56.3 161.5
63.0 0.3 0.8

50.0
0.3 0.8

3.5 0.3
0.3

1.3 1.3 2.0 1.5 10.0

0.3

0.3

0.3 0.3

0.3

0.3
0.5
0.5
0.3
0.3

0.3
0.3

0.3

0.3
0.3

38.8 85.0 4.3 8.3 60.0 33.8 42.3 117.3



Subtidal Fish Observations — Mean Abundance per 50 meter transect - midwater transect Survey 95

Species
Station
Survey

N Replicates

04
095

2

05
095

2

06
095

2

07 08
095 095

2 2

09
095

2

10
095

2

095
13

095
2

14
095

Oxyjulis californica
Oxyjulis californica (juv.)
Atherinidae unid.
Aulorhynchus flavidus
Girella nigricans
Sebastes atrovirens (yoy)
Brachyistius frenatus
Damalichthys vacca (~Rhacochilus)
Paralabrax clathratus
Sebastes atrovirens
Sebastes mystinus
Aulorhynchus flavidus (juv.)
Sebastes serranoides/S. flavidus (yoy)
Rhacochilus toxotes
Myliobatis californica
Sebastes serranoides/S. flavidus (juv.)

5.3
15.0

7.5

0.3
1.5
0.3

0.5
1.0

0.5

7.8
3.0

20.0 16.3

3.0
12.5
7.5
0.5

2.0 4.8
1.0 0.8
0.5 0.5

0.3
1.3

0..5
0.8 0.3

0.5

0.8

0.8
1.0

0.3
0.3

10.3 5.3 9.8 2.5
23.0

0.5

3.3
1.0
0.8

0.8

0.3

17.0 1.3

0.3

0.3
0.3

3.0

0.3



Subtidal Fish Observations - Mean Abundance per 50 meter transect - midwater transect Survey 96

Species
Station

Survey
() Replicates

04 05
096 096

2 2

06
096

2

07
096

2

08
096

2

09
096

2

10
096

2

12
096

13
096

2

096

Sebastes chrysomelas/S. carnatus (yoy)
Oxyjulis californica
Aulorhynchus flavidus (juv.)
Aulorhynchus flavidus
Brachyistius frenatus (juv.)
Damalichthys vacca (~Rhacochilus)
Sebastes serranoides
Sebastes caurinus (yoy)
Sebastes mystinus
Sebastes atrovirens
Sebastes atrovirens (yoy)
Brachyistius frenatus
Rhacochilus toxotes
Sebastes serranoides/S. flavidus (yoy)
Gibbonsia spp.
Semicossyphus pulcher
Paralabrax clathratus
Embiotoca lateralis
Oxyjulis californica (juv.)
Damalichthys vacca (juv.)
Triakis semifasciata
Myliobatis californica

29.0
6.3
4.8
0.5
3.0
2.5

0.3
2.8

0.8
0.3

1.3
2.3

0.3
1.3

0.3
0.3

0.3

12.3 37.0
19.8 5.0

64.3
7.8

0.8

0.3

0.3

204.5
3.0

6.8
2.5

0.5
0.3

4.0

1.0
0.3

0.3
0.3

0.3

1.0 1.5
0.5

33.8
40.3
8.5

19.3
0.8

9.3
6.3

1.0

0.8

0.3
0.5

0.5 0.5

27.5
0.8

15.3
0.3

53.8
19.8

0.5
0.5

0.3
0.3

20.3
0.8

1.3

0.8

1.3



Subtidal Fish Observations - Mean Abundance per 50 meter transect - midwater transect Survey 97

Species
Station

Survey
I Replicates

04
097

1

05
097

1

06
097

1

07
097

08
097

1

09
097

1

10
097

1

12 13
097 097

1 1

14
097

1

Atherinidae unid.
Atherinopsis californiensis
Oxyjulis californica
Oxyjulis californica (juv.)
Aulorhynchus flavidus
Brachyistius frenatus
Damalichthys vacca (=Rhacochilus)
Sebastes atrovirens (yoy)
Sebastes atrovirens
Myliobatis californica

120.0

3.5
55.0
40.5
8.5

2.0

105.0
225.0
36.0

1.0

22.5
1.0 6.0

20.0 113.5
75.0 2.5
7.0 11.5

15.0
0.5

125.0
2.5

12.5
25.0

2.0
0.5
3.0
2.0

6.5 3.0 3.0
10.0



Subtidal Fish Observations - Mean Abundance per 50 meter transect - midwater,transect Survey 98

Species
Station
Survey

I Replicates

04
098

2

05
098

2

06 07
098 098

2 2

08
098

2

09
098

2

10
098

2

12
098

2

13 14
098 098

Sebastes atrovirens (yoy)
Oxyjulis californica
Atherinopsis californiensis
Atherinidae unid.
Sebastes chrysomelas/S. carnatus (yoy)
Oxyjulis californica (juv.)
Sebastes atrovirens
Brachyistius frenatus (juv.)
Aulorhynchus flavidus
Damalichthys vacca (juv.)
Brachyistius frenatus
Phanerodon furcatus
Damalichthys vacca (=Rhacochilus)
Sebastes serranoides/S. flavidus (yoy)
Sebastes mystinus
Gibbonsia spp.
Triakis semifasciata
Myliobatis californica
Sebastes serranoides
Embiotoca lateralis
Sebastes melanops
Sebastes paucispinis (juv.)
Embiotocidae unid. (juv.)

59.5
16.0

17.3
15.8
15.5

2.5
4.3

1.8

0.3

17.5
2.0
9.5

'.0

0.5
0.3

5.0
2.8 1.8

4.3
10.5
17.5
16.3
0.3
1.5

2.5 0.3 10.0

0.3 0,.3

0.3
0.5

0.3

3.5 16.5
3.8
0.3 6.0

12.0

2.5
2.5
1.0

8.8
12.0
16.0

2.0
9.0

0.5
0.3
5.8

0.3

2.3
0.5 0.5

1.5
3.5 0.3 6.3

8.0 10.8 3.0
1.0 6.8

0.5

0.3

0.3

0.3

0.5 0.8 0.8
0.5



Subtidal Fish Observations - Mean Abundance per 50 meter transect - midwater transect Survey 99

Species
Station
Survey

I Replicates

04
099

1

05
099

1

06
099

1

07
099

1

08
099

1

09
099

1

10
099

1

12
099

13
099 099

Atherinidae unid.
Atherinopsis californiensis
Oxyjulis californica (juv.)
Oxyjulis californica
Brachyistius frenatus
Trachurus symmetricus
Medialuna californiensis
Myliobatis californica
Damalichthys vacca (=Rhacochilus)

'Sebastes mystinus
Paralabrax clathratus
Sebastes serranoides
Heterostichus rostratus
Triakis semifasciata

71.5
22.0

2.5

0.5

210.0
215.0

90.0
15.0

125.0

0.5
0.5 0.5

0.5
0.5

0.5 0.5
0.5

2.5 .

105.0

7.5
0.5

0.5

9.5
22.5
2.5
5.0

0.5

49.5

-1.0
8.0
2.0
2.5

0.5

4.0 4.0

0.5
1.

0'.5



I

I

. I
I
I

I
I



Subtidal Fish Observations - Mean Abundance per 50 meter transect - benthic transect Survey 93

Species
Station
Survey

() Replicates

04 05
093 093

1 1

06
093

07
093

1

0908
093 093

10
093

1

12
093

1

13
093

1

14
093

1

Oxyjulis californica
Damalichthys vacca (juv.)
Oxyjulis californica (juv.)
Oxylebius pictus
Embiotoca jacksoni
Sebastes chrysomelas
Gibbonsia spp.
Embiotoca jacksoni (juv.)
Embiotoca lateralis
Aulorhynchus flavidus
Coryphopterus nicholsi
Sebastes atrovirens
Sebastes chrysomelas (juv.)
Cottidae unid. a
Sebastes rastrelliger
Sebastes serranoides
Sebastes mystinus
Brachyistius frenatus
Scorpaenichthys marmoratus
Girella nigricans
Hexagrammos decagrammus
Artedius spp.
Semicossyphus pulcher
Sebastes atrovirens (juv.)
Paralabrax clathratus
Damalichthys vacca (=Rhacochilus)
Rhacochilus toxotes
Cebidichthys violaceus
Gobiesocidae unid. a
Sebastes serranoides/S. flavidus (juv.)
Sebastes mystinus (juv.)
Embiotoca lateralis (juv.)
Cephaloscyllium ventriosum
Embiotocidae unid. (juv.)
Paralichthys californicus

75.5 39.5
35.5
5.5

4.0 1.5
2.0

1.5
3.0

1.0 0.5

0.5

0.5
0.5 1.5
2.0 0.5

2.0
2.5
0.5

1.0

0.5 0.5

1.5
0.5

0.5

0.5
0.5

29.5

3.5
1.0
1.0
0.5

2.0

0.5

1.5

1.0

12.5
1.0
2.0
3.5
1.5
1.0
1.0
2.5

0.5

0.5

0.5

28.5

10.5

0.5

2.5 3.0
0.5

1.0
0.5

1.0
1.5
0.5
0.5

1.5

0.5
0.5

0.5
3.0
0.5
0.5

1.0

0.5
1.5

0.5

0.5

7.0 11.0 25.5 0.5 0.5

4.5

3.0
0.5
0.5
4.0
5.0

1.5
1.0
1.5
0.5
1.0
0.5

0.5
1.0
0.5

2.0
0.5

0.5 0.5

0.5
1.0

0.5
1.0

0.5

0.5

4.0 0.5



Subtidal Fish Observations - Mean Abundance per 50 meter transect - benthic transect Survey 94

Species
Station

Survey
5 Replicates

04
094

2

05
094

2

06
094

2

07
094

2

08
094

09
094

2

10
094

2

12
094

2

13
094

2

14
094

2

Sebastes chrysomelas/S. carnatus (yoy)
Oxyjulis californica
Aulorhynchus flavidus (juv.)
Damalichthys vacca (=Rhacochilus)
Sebastes chrysomelas
Sebastes serranoides/S. flavidus (yoy)
Oxyjulis californica (juv.)
Embiotoca lateralis
Embiotoca jacksoni
Rhacochilus toxotes
Oxylebius pictus
Sebastes atrovirens
Sebastes mystinus
Coryphopterus nicholsi
Sebastes melanops (yoy)
Gibbonsia spp.
Paralabrax clathratus
Semicossyphus pulchez
Sebastes rastrelliger
Sebastes chrysomelas (juv.)
Girella nigricans
Embiotoca jacksoni (juv.)
Embiotoca lateralis (juv.)
Citharichthys spp.
Hexagrammos decagrammus
Brachyistius frenatus
Sebastes serranoides
Scorpaenichthys marmoratus
Ophiodon elongatus
Damalichthys vacca (juv.)
Artedius spp.
Aulorhynchus flavidus
Cebidichthys violaceus
Pleuronichthys coenosus
Cottidae unid. a
Orthonopias triacis

59.5
33.8
18.0
16.5
5.0
0.3

1.3
0.5
9.0
2.5
3.8
4.3

0.3

0.5

0.5
0.3
0.3
0.3
0.5

0.3

0.5
0.3

4.0
3.0
4.8
3.8
2.5
2.0
0.8
0.8

1.5
2.5
0.3

1.5
2.3
0.8
4.8
1.3
2.0

2.5
3.3

0.3 0.3
0.3 0.5

16.3
2.8
4.3

75.0
2.0

22.5
0.8

0.8 6.0

0.5
1.3

0.3

2.3 3.5 0.3 0.3
1.5
1.0
1.8
1.5

1.8
1.5
1.3

1.3
0.8
1.0
0.3
0.3
0.8
0.5

0.3
2.0
1.0
1.8

0.8
1.0

1.5

0.3

0.3

1.8 0.8

0.5
0.5
0.3 0.3 0.3

1.3

0.3
0.8

0.3 0.3

37.5 3.5 155.5
11.3 25.5 2.8

77.8
0.3

18.3

0.8
0.8

0.5
0.3

25.5
26.0

2.0
2.5
0.3
6.3
1.0
0.8

30.3
19.5

2.3
1.0

56.3
9.0
5.0
0.3
1.3
0.3

0.3
1.0

1.0
0.3

3.0

1.0

0.5
0.8
1.3

0.5
0.3

0.5 2.3 0.8
0.3

0.3 0.3 0.5
0.8

0.3
2.5 0.3

0.5 0.5 0.3
0.5
0.5
0.3

0.5 0.3

0.3 0.3

0.3
0.3
0.5

0.5

0.3
0.3
0.5

0.3

1.3 3.3
1.3 1.0



Subtidal Fish Observations - Mean Abundance per 50 meter transect - benthic transect Survey 94 (continued)

Species
Station

Survey
¹ Replicates

04 05 06 07
094 094 094 094

2 2 2 2

08
094

09
094

10
094

12
094

13
094

14
094

Citharicthys spp. (juv)
Hexagrammos decagrammus (juv.)
Sebastes rastrelliger (juv.)
Jordania zanope
Scorpaenichthys marmoratus (juv.)
Chirolophis nugator
Triakis semifasciata
Sebastes atrovirens (juv.)
Urolophus halleri
Sebastes mystinus (yoy)
Sebastes atrovirens (yoy)

0.3

0.3
0.3

0.3

0.3

0.5

0.3

0.3
0.3

0.3

0.3



Subtidal Fish Observations - Mean Abundance per 50 meter transect - benthic transect Survey 95

Species
Station
Survey

() Replicates

04
095

2

05
095

2

06
095

2

07
095

2

08
095

09
095

10
095

2

12
095

2

13 14
095 095

2 2

Oxyjulis californica
Sebastes atrovirens (yoy)
Oxylebius pictus
Embiotoca jacksoni
Embiotoca lateralis
Damalichthys vacca (~Rhacochilus)
Sebastes chrysomelas
Oxyjulis californica (juv.)
Sebastes chrysomelas/S. carnatus (yoy)
Girella nigricans
Paralabrax clathratus
Coryphopterus nicholsi
Embiotoca lateralis (juv.)
Brachyistius frenatus
Sebastes atrovirens
Semicossyphus pulcher
Gibbonsia spp.
Embiotoca jacksoni (juv.)
Sebastes chrysomelas/S. carnatus (juv.)
Rhacochilus toxotes
Sebastes mystinus
Sebastes rastrelliger
Sebastes serranoides/S. flavidus (yoy)
Cebidichthys violaceus
Artedius spp.
Scorpaenichthys marmoratus
Sebastes rastrelliger (juv.)
Cottidae unid. a
Aulorhynchus flavidus
Ophiodon elongatus
Sebastes mystinus (yoy)
Hypsurus caryi (juv.)
Orthonopias triacis
Hexagrammos decagrammus
Myliobatis californica
Sebastes melanops (yoy)

10.5
13.5
7.8
2.3
1.5
1.3
2.3

1.8

0.5

1.0
0.5
1.0

0.5

0.3
1.3
0.5
0.3
0.5
0.8
0.5

0.3
1.3
0.5
0.3

0.3

38.8

1.0
3.8
1.3
3.0
2.5
2.8

6.5
4.8

2.8

0.5
1.5
2.8

36.8
0.8
0.3
5.0
2.0
2.0
1.0
0.5
2.3
2.3
1.5
2.3

1.8
1.5
0.8

18.5
7.3
1.0
2.0
4.0
3.3
1.0
2.3
2.5
1.0
1.0
3.3

-0.3

1.8
1.0
0.8
0.5

0.5
1.5

0.3

0.5

1.3 ~

0.3

0.3

0.3

0.5 0.3 0.5

15.0 3.3
11.0 5.5

1.0

1.0 0.3

10.0
2.8
1.0
0.5

13.8

0.5

1.0
0.3
0.8

0.3

22.5 12.0
0.8

4.0 2.5
1.8 1.0
1.5 2.5
0.3 0.8
1.8 2.3
0.5 1.3
2.0 0.5

1.5
2.0
4.3
1.3
0.8
1.8
1.3

0.3
1.3
0.8
0.3

0.3 0.3
1.5 0.8

1.00.5

0.3 0.3 0.5 0.3
0.8

1.0
0.3 0.5 0.3

0.8
0.3
0.5

0.5
1.0

0.3
0.3 0.5

0.3
0.3

0.8
0.8

0.3
0.3 0.3

0.5
0.30.3 0.3

0.5
0.5 0.5

0.3
0.3

0.3
0.3



Subtidal Fish Observations - Mean Abundance per 50 meter transect - benthic transect Survey 95 (continued)

Species
Station
Survey

I Replicates

04 05 06
095 095 095

2 2 2

07
095

2

08 09
095 095

2 2

10
095

12
095

13
095

2

095

Gobiesocidae unid. a
Sebastes melanops
Pleuronichthys coenosus
Citharichthys spp.
Urolophus halleri
Sebastes miniatus (yoy)

0.3

0.3
0.3

0.3

0.3

0.3



Subtidal Fish Observations - Mean Abundance per 50 meter transect - benthic transect Survey 96

Species
Station
Survey

() Replicates

04 05 06 07
096 096 096 096

2 2 2 2

08
096

2

09
096

2

10
096

2

12 13
096 096

2 2

14
096

2

Oxyjulis californica
Sebastes chrysomelas/S. carnatus
Sebastes chrysomelas
Citharichthys spp.
Damalichthys vacca (=Rhacochilus
Embiotoca jacksoni
Oxylebius pictus
Coryphopterus nicholsi
Embiotoca lateralis
Sebastes atrovirens
Damalichthys vacca (juv.)
Aulorhynchus flavidus (juv.)
Sebastes mystinus
Aulorhynchus flavidus
Sebastes chrysomelas (juv.)
Semicossyphus pulcher
Sebastes serranoides
Gibbonsia spp.
Embiotoca lateralis (juv.)
Cebidichthys violaceus
Cephaloscyllium ventriosum
Artedius spp.
Sebastes rastrelliger
Cottidae unid. a
Scorpaenichthys marmoratus
Girella nigricans
Sebastes serranoides/S. flavidus
Sebastes caurinus (yoy)
Hexagrammos decagrammus
Pleuronichthys coenosus
Embiotoca jacksoni (juv.)
Brachyistius frenatus
Ophiodon elongatus
Sebastes atrovirens (yoy)
Hypsurus caryi
Rhacochilus toxotes

(yoy)

(yoy)

6.0
1.5 8.8
8.5 1.0

9.8 9.8
4.8 17.5
2.5 1.0

1.5 1.0
5.0

1.5
1.8
0.3
2.8
1.5

2.0
2.0
1.3
5.3
0.5
0.5
0.5

1.0
0.5

0.8
0.5 0.5
1.0 1.3

0.5 0.5

1.0

0.3

0.5

0.3
1.5

0.3
0.3

0.5 0.3

0.3
0.5

0.3
0.5

0.3

0.5

0.5 0.5
1.0
0.3

0.3

0.3

0.3

2.0 3.5
1.5 2.0
4.0 0.3

3.0
10.3

0.8
2.5

68.8
11.0

4.0

0.8
0.3

1.5
0.3

10.3
0.5
0.8
0.5

0.3
0.8
0.8

1.5

1.3
0.8
1.5
0.5
0.8

0.3 0.5

1.0 0.3

1.5

0.5
0.3

0.8

0.3

2.8
0.8
0.8
0.8

0.3 0.3

0.3

0.5
0.5

0.3

0.3 0.3

0.3 0.3

0.3
0.3 0.3

0.3

0.3

0.8

0.3
0.5

0.3 0.5

0.3
0.3

0.3
0.3

4.3 13.5
1.8 0.3
0.8 1.3

3.5
0.3
3.3

0.5
1.8
2.3
0.3

1.3
0.5

1.0

1.5'.3

0.3



Subtidal Fish Observations - Mean Abundance per 50 meter transect - benthic transect Survey 96 (continued)

Species
Station

Survey
¹ Replicates

04 05
096 096

2 2

06
096

2

07
096

2

08
096

09 10 12 13 14
096 096 096 096 096

2 2 2 2 2

Hypsurus caryi (juv. )

Orthonopias triacis
Sebastes melanops
Embiotocidae
Embiotocidae unid. (juv.)
Xererpes fucorum
Triakis semifasciata
Paralabrax clathratus
Myliobatis californica
Torpedo californica

0.3

0.3

0.3

0.3
0.3

0.3

0.3

0.3
0.3

0.3



Subtidal Fish Observations - Mean Abundance per 50 meter transect - benthic transect Survey 97

Species
Station
Survey

5 Replicates

04 05 06
097 097 097

1 1 1

07
097

1

0908
097 097

10
097

1

12
097

1

13
097

1

14
097

1

Oxyjulis californica
Sebastes atrovirens (yoy)
Oxyjulis californica (juv.)
Embiotoca jacksoni
Oxylebius pictus
Embiotoca lateralis
Atherinopsis californiensis
Sebastes chrysomelas
Damalichthys vacca (=Rhacochilus
Sebastes atrovirens
Embiotoca lateralis (juv.)
Embiotoca jacksoni (juv.)
Sebastes rastrelligez
Sebastes chrysomelas/S. carnatus
Brachyistius frenatus
Coryphopterus nicholsi
Citharichthys spp.
Scorpaenichthys marmoratus
Girella nigricans
Artedius spp.
Paralabrax clathratus
Gibbonsia spp.
Rhacochilus toxotes
Sebastes mystinus
Cebidichthys violaceus
Sebastes mystinus (juv.)
Semicossyphus pulcher
Damalichthys vacca (juv.)
Sebastes mystinus (yoy)
Hypsurus caryi
Hexagrammos decagrammus
Sebastes carnatus
Sebastes chrysomelas (juv.)
Sebastes serranoides/S. flavidus
Cottidae unid. a
Aulorhynchus flavidus

(yoy)

(yoy)

16.0
11.0
6.0
4.0
9.5
2.0

11.0
1.5
3.0
1.5
5.0

1.5
0.5

2.5

2.0

0.5
1.5

0.5

1.0
1.0

15.0
1.5
2.5
2.5
2.0
1.0

1.0

0.5
0.5

3.5 0.5

1.5 1.0 0.5

0.5 1.0
3.5

1.5 0.5
0.5

1.0
1.5
0.5

0.5 0.5

0.5
0.5 1.5

0.5

1.0
0.5

1.0

96.0 23.0
3.5

0.5
5.5 8.0
6.0 0.5
5.0 0.5

22.5
0.5

3.0 1.5

1.5

1.0

5.5
0.5

0.5

0.5

0.5
1.0

1.5

0.5

0.5

1.0 21.5
3.5 15.5

1.5
10.5

5.5
1.0
5.5

1.5
2.0
1.5
8.0

* 0.5

5.0
2.0

2.0
2.5

0.5
1.5

3.0
1.0
0.5

1.0 0.5

1.5 0.5 0.5

1.0

2.5
0.5

1.0

0.5

1.0

0.5 0.5

0.5
2.0 0.5

0.5
0.5

0.5
0.5

0.5

22.5 11.0 3.0
2.5

23.5
1.5
2.5
2.5

3.0
1.0
1.0
2.5

1.0

1.0
0.5

0.5

0.5

1.5

0.5

0.5



Subtidal Fish Observations - Mean Abundance per 50 meter transect - benthic transect Survey 97 (continued)

Species
Station

Survey
() Replicates

04
097

1

05
097

06
097

1

07
097

1

08
097

1

09
097

1

10
097

1

12
097

13 14
097 097

1 1

Orthonopias triacis
Pleuronichthys coenosus
Brachyistius frenatus (juv.)
Neoclinus stephensae
Myliobatis californica
Urolophus halleri
Medialuna californiensis

0.5

0.5

0.5
0.5

0.5
0.5

0.5



Subtidal Fish Observations - Mean Abundance per 50 meter transect - benthic transect Survey 98

Species
Station
Survey

N Replicates

04 05 06 07
098 098 098 098

2 2 2 2

08
098

2

09 10
098 098

2 2

12
098

2

13
098

2

14
098

2

s (yoy)

s)

s (yoy)

(juv. )

(juv. )

Damalichthys vacca (juv.)
Sebastes chrysomelas/S. carnatu
Oxyjulis californica
Damalichthys vacca (=Rhacochilu
Oxylebius pictus
Embiotoca jacksoni
Girella nigricans
Oxyjulis californica (juv.)
Embiotoca lateralis
Sebastes atrovirens (yoy)
Sebastes chrysomelas
Aulorhynchus flavidus
Citharichthys spp.
Embiotoca jacksoni (juv.)
Embiotoca lateralis (juv.)
Coryphopterus nicholsi
Brachyistius frenatus
Sebastes rastrelliger (juv.)
Sebastes chrysomelas (juv.)
Sebastes mystinus (yoy)
Atherinopsis californiensis
Rhacochilus toxotes
Sebastes serranoides/S. flavidu
Sebastes atrovirens
Sebastes mystinus
Gibbonsia spp.
Paralabrax clathratus
Scorpaenichthys marmoratus
Pleuronichthys coenosus
Artedius spp.
Semicossyphus pulcher
Sebastes serranoides/S. flavidus
Sebastes chrysomelas/S. carnatus
Myliobatis californica
Cottidae unid. a
Hypsurus caryi

1.3 0.8
1.0

= 1.8
0.3

1.8
5 0.3
0
3 0.8

2.3
7.0

0.5
1.5

1.8 0.8 0.5

1.0

0.3

1.3
1.3

0 0.3
3 1.3

0.3
0.

0.3
1.5

0.3
0.5

1.3
1.3

1.0

0.3 2.3 6.0 9.5
2.0 3.3 '.5 8.5
0.5 13.8 8.0 4.0
2.0 1.3 1.5 2.3

11.8 2.0 0.8 1.3
2.3 1.8 1.5 4.5

11 8 - 3 8 4.8
13.8

0.5 - 0.3 0.5
2.3 0.3
3.0 1.0 1.0 0.3
9.0

46.0
16.0
10.5
12.8
0.5
1.5

1.0
0.8
0.8

2.5
1.8

0.5
1.5

0.3
1.0 3.0
7.8 0.8
1.3 0.3

0.8
2.3 4:3
2.3 0.5
1.3
3.8 0.5
0.3 4.0

7.0
0.5

5.3
0.5 0.5 2.8

3.0
1.3 1.5

0.5 0.3

1.8
0.3

1.0

0.3

0.3
0.3
0.3
1.3

0.3 0.5

15.3 2.0
3.0 11.5

10.3 9.5
1.3 8.3
5.5 3.0
4.0 6.5

0.3
0.5
3.5
0.5
1.0
1.3

1.5 0.8
6.3 18.0
1.3 1.8
0.8 0.5
2.3 1.5
1.5 1.5

1.8

1.0

2.5
0.5
3.0

1.0
2.0

0.3

0.5
1.3

0.3
3.3
0.3

0.5

1.0 0.3

0.3
0.3
0.3
0.8

0.8 0.3
0.3

1.0
3.0

0.3

0.3

0.3

0.5 0.8 0.3



Subtidal Fish Observations - Mean Abundance per 50 meter transect - benthic transect Survey 98 (continued)

Species
Station

Survey
¹ Replicates

04
098

05 06
098 098

0807 09 1210 13
098 098 098 098 098 098 098

Sebastes serranoides
Orthonopias triacis
Ophiodon elongatus
Triakis semifasciata
Urolophus halleri
Sebastes melanops
Sebastes rastrelliger
Cebidichthys violaceus
Sebastes auriculatus
Neoclinus stephensae
Sebastes miniatus (juv)
Sebastes melanops (yoy)
Hypsurus caryi (juv.)
Hexagrammos decagrammus
Sebastes paucispinis (juv.)
Cephaloscyllium ventriosum
Embiotocidae unid. (juv.)
Sebastes carnatus (juv.)
Brachyistius frenatus (juv.)

0.5
1.0

0.3

1.0
0.8

0.3
0.3

0.3

0.3

0.5

0.3

0.3

0.5

0.3

0.5
0.3

0.3

0.3

0.3 0.5 0.3

0.3 0.3

0.5 0.3

0.3

0.3

0.3



Subtidal Fish Observations - Mean Abundance per 50 meter transect - benthic transect Survey 99

Species
Station
Survey

N Replicates

04 05 06
099 099 099

1 1 1

07
099

1

08
099

09
099

1

10
099

1

12
099

1

13
099

1

14
099

1

Oxyjulis californica
Oxyjulis californica (juv.)
Oxylebius pictus
Embiotoca jacksoni
Damalichthys vacca (=Rhacochilus)
Sebastes chrysomelas
Coryphopterus nicholsi
Embiotoca lateralis
Embiotoca lateralis (juv. )
Embiotoca jacksoni (juv. )

Gibbonsia spp.
Damalichthys vacca (juv.)
Cebidichthys violaceus
Sebastes chrysomelas/S. carnatus (yoy)
Rhacochilus toxotes
Sebastes rastrelliger
Brachyistius frenatus
Sebastes atrovirens
Sebastes chrysomelas (juv.)
Sebastes atrovirens (yoy)
Orthonopias triacis
Cottidae unid. a
Girella nigricans
Sebastes atrovirens (juv.)
Paralabrax clathratus
Myliobatis californica
Aulorhynchus flavidus
Scorpaenichthys marmoratus
Artedius spp.
Heterostichus rostratus (juv.)
Medialuna californiensis
Sebastes melanops
Sebastes mystinus
Hexagrammos decagrammus
Ophiodon elongatus
Heterostichus rostratus

15. 5
24.0

8.5
7.0
0.5
4.0
0.5
1.0
0.5
3.5
0.5
0.5
2.0
1.0
2.0

0.5
1.5

0.5

0.5

1.0
3.0

0.5

1.0
2.0

1.0

0.5

0.5

0.5
1.0

1.0

13.5 25.0
2.5 10.5

2.0
0.5 1.0
1.5 1.5

0.5
3.5 2.5

25.5
9.0
1."0
5.5
1,0
2.0
3.5
0.5
2.0
0.5
1.0
2.0
0.5

1.0
1.0

1.0
1.0

4.5 1.5

0.5 1.0
0.5

0.5

0.5
0.5

0.5
0.5
0.5

1.0 0.5

0.5

0.5

0.5

12.0 37.0 13.0
7.5
1.5
1.5
2.0
0.5

0.5

1.0
1.0

1.5

0.5
1.0

1.0

0.5

13.5

2.5
1.5
5.5
1.5

1.0
1.5

1.0

0.5

0.5

6.0
20.0
5.0
2.0
1.0
2.0

4.0
1.5
2.0
0.5

6.0

5.5
3.5
3.0
1.0
1.0
4.0
1.5

0.5
1.0
0.5

1.0
1.0

1.0
1.0

0.5
0.5

0.5
0.5

0.5
0.5

0.5 1.0

W W W



Subtidal Fish Observations - Mean Abundance per 50 meter transect - benthic transect Survey 99 (continued)

species
Station

Survey
g Replicates

04
099
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Appendix D

Statistical Results
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Analysis ot Variance tor HBT tor 0049 - Callisrthron/Bossiella spp.-complex

SCatiOna i 4, 5, 6, 8 ~ 9, 10, 12 leVel i) tC NLLW

Data transtozmed using arcsin.
Results for Analysis ot Variance

Source Source df Error dt P-value

PERIOD
SEASON
STATION
PER IUD'EASON
STATIONS PERIOD
STATIONS SEASON
'PERIOD * STAT I ON w SEASON

Results for Power Analysis
Power st alpha i .1

162.000
162.000
162.000
162.000
162.000
162.000
162.000

18.61
0.00

25.92
6.01
1.06
0.76
0.48

0.0000
0.9521
0.0000
0.0153
0.3868
0.5989
0.8209

Source

PERIOD
STATIONS PERIOD

Non
Centrality
Parameter

18.61
6.38

Ad)usted non- Pover Co
Centrality Ad)usted Detect 50l
Parameter power pover Change

17.38 0.9960 0.9939 0.8813
0.30 Oi5437 0.1183 0.8391

Estimates tor contrasts on combinations ot interaction terms

Source Dltterence Std. Err. T-value Prob.

Period in DC
Period in PC
Period in FC-S
Period in PC-W
Period in DC S
Period in DC-w

3.6522
3.3741
5.2363

-1. 5118
5.7824
1.5221

1. 1805
1.1223
1 ~ 3578
1. 7873
1.5256
1.8020

3.094 .0023
3.006 .0031

-3.856 .0002
0.846 .3989
3.790 .0002
0,845 .3995

Lease square means a contidence intervals from analysis of variance

Source LS Nean Std. Err. T-value Prob. Upper 95l Lover 95l

Pe~led Op-1
Period Op-2
Op.l 04
Op 2 04
Op 1 05
Op 2 05
Op 1 06
Op.2.06
Op I 08
Op 2 08
Op 1 09
Op 2 09
Op.l 10
Op.2 10
Op112
Op1 12

-0.731
0.273
4.745
3 549
0.490
0.694
1.468
0.506
0.200
1.198
0 580
0.789
0.403
0.694
0. 581
1.575

0.0962
0. 2119
0.2864
0.6805
0.2864
0.5380
0.2312
0.5380
0.2)j)
0.5380
0.2708
0.5380
0.2359
0.5380
0.2312
0.5380

7.60 .0000
1.29 ,2002

16.57 .0000
-5.22 .0000
1.71 .0888
1.29 .1988
6.35 .0000
0,94 3480
0.86 .3885
2.23 .0274
2.14 .0336
1.47 . 1442
1 71 ~ 0892
1.29 .1988
2.51 0129
2.93 .0039

0.5721
0.6230
4.2712

-2.42)3
0.9641
1. 5842

-1.0856
1.3964
0.5823
2.0876
0.1)24
1.6794
0.7938
1. 5842
0.9634
2.4651

-0.8904
0.0780
5.2187
4.6749
0.0166
0.1959

-1.8504
-0.3836
-0.1825
0.3075
1.0184
0.1006
0.0132
0.1959
0.1985
0.6850

Paired comparisons ot least square means betveen periods

Source

Period -1.0038 0.2)27 4.314 ,0000 -0.6188 1.3887

Ditference Std. Err. T-value Prob. Upper 95'l Lower 95l

Paired ccmparisons ot least square means among stations between periods

Source Ditterence Std. Err. T-value Prob. Upper 95l .Lower 951

Station 04
Station 05
Stat,ion 06
Station 08
Station 09
Station 10
Station 12

-1.1959
-0.2038

1.9744
0.9976
1 3698
0.2907

-0.9941

0.7383
0.6095
0.5856
0.5856
0.6023
0.5875
0.5856

-1. 62
0.33
3.37
1.70
2 ~ 27
0.49
1 ~ 70

.1072

.7385

.0009

.0904

.0243

.6214

.0915

0.0256
0 '044
1.0057
0.0289

-0.3734
0. 6812
0.0254

2.4173
-1.2121
2.9431
1.9664
2.3662

-1.2626
-1.9628

Station. period scans and deltas from original data where control na)

Station Standard Upper Lover
Station-Period N Nean Range Error 95'l c.i. 95l c.i.

Nean
Delta

Delta
Range

Upper
951 CIi.

Lover
95l C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op-2
10 Op I
10 Op 2
12 Op. 1
12 Op 2

17 0.96 1.74 0.107 1.19
4 0 ~ 78 0.14 0.033 0.89

17 0.00 0.07 0.004 0.01
5 0.04 0.07 0.017 0.09

26 0.17 0.56 0.027 0.23
5 0.11 0.56 0.111 0.42

26 0.02 0.21 0.011 0.05
5 0.01 0.07 0.014 0.05

19 0.11 0.76 0.042 0.19
5 0.04 0.14 0.028 0.12

25 0.01 0.14 0.008 0.03
5 0.04 0.07 0.017 0.09

26 0.00 0.00 0.000
5 0.00 0.00 0.000

0.73
0.68
0.00
0. 01
0. 12

-0.20'.00

0.02
0.02
0.04
0.00
0. 01

-0.93
0,64
0.02
0.08

-0. 15
0.01
0.00
0.11

-0.08
0.08
0.01
0.08
0.02
0.12

1.70
0.38
0.21
0.52
0.59
0.94
0.28
Oi45
0.73

* 0.45
0.21
0,42
0. 14
0.45

-0.71
0.36
0.05
0.35

-0.09
0 F 43
0.02
0.35
0.00
0.30
0.03
0.30
0.04
0.35

1. 15
0.92
0.00
0.18
0.20
0 ~ 40
0.02
0. 13
0. 16
0.13
0.00
0. 13
0. 01
0. 10

Period means snd deltas from orlglnal control data where ni)

Period

Op. 1
Op 2

Station Standard Upper Lower
N Nean Range Error 95l C.I. 95l C.I.

26 0.02 „0.14 0.007 0.04 0.01
5 0 12 0 45 0 083 0 35 0 10



Analysis of variance toe HET for 0077 - chondracanthus canaliculatus
StatiOna a 4, 5, 6, 8. 9. 10, 12 leVel +3 ft HLLW

Data transtozsmd using I/(x w .I)
Results tor Analysis ot Variance

Source Source dt Brror dt P value Prob.

PERIOD
SEASON
STATION
PERIOD~SEASON
STATION'ERIOD
STATIONiSEASON
PERIOD STATION SEASON

Results tor Pover Analysis
Power at alpha ~ .1

1
1
6
1
6
6
6

162.000
162.000
162.000
162.000
162.000
162 F 000
162.000

1. 90
9.45

16.46
1 ~ 72
2.10
1.08
0.31

0 ~ 1704
0.0025
0.0000
0'1916
0 ~ 0561
0.3783
0.9315

Source

PERIOD
STATIONS PERIOD

Non
Centrality
Parameter

1.90
12.59

Adjusted non- Power to
Centrality Adjusted Detect 508
Parameter Pover Power Change

0.87 0.3935 0.2425 0.)102
6.44 0.8364 0,5475 0.1698

Estimates for contrasts on combinations ot interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC M
Period in DC-S
Period in DC H

1.6284
3.4927
5.2627
1.1221
4,7346
1.4778

l.6951
2.5621
3.0998
4.0803
3.4829
4.1139

0.604 .5466
1.363 .1747
1.698 .0915
0.422 .6134
1.359 .1759
0.359 .7199

Least square smans 6 confidence intervals from analysis of variance

Source LS Hean Std. Brr. T-value Prob. Upper 95 8 Lover 95%

Period Op-1
Period Op.2
Op 1 04
Op 2 04
Op 1 05
Op-2 05
Op 1 06
Op-2-06
Op 1 08
Op 2 08
Op 1 09
Op 2 09
Op.1-10
Op 210Oplll
Op212

2.614
3.346
4.917

-5.116
4. 917
5.799
2.148
3,960
2.'725
2.011
0.117
4.091
1,252
3.961
4i127
5 ~ 799

0. 2196
0.4837
0.6538
1 ~ 5536
0.6538
1. 2283
0.5277
1.2283
0.5277
1. 2283
0.6182
1.2283
0.5386
1.2283
0.5277
1.2283

11.91 .0000
-6.92 .0000
7.52 .0000

-3.68 .0003
-7.52 .0000
4.72 .0000
4.07 .0001
3.22 .0015

-5.16 .0000
1 ~ 64 . 1024
1,16 .2479
3 ~ 33 .0011
2.32 .0214
).23 .0015
7.82 .0000
4 '2 F 0000

2.2510

3 ~ SS58
" -3.1463

3.8358
3.7666
1.2749
1 ~ 9284
1.8523
0.0145
0.3058

-2.0590
2 F 1427
5.9931
3.2536
3.7666

2. 9175
-4.1461
5.9989

-Sa)867
5.9989
7.8305
3.0210
5 ~ 9922
3.5984
4.0494
1.7396

-6.1228
0.3606
1.9292
4 '998
7.8305

I'aired comparisons ot least, square means between periods

Source

Period 0.7316 0. 5312 1. 377 . 1704 1. 6104 0.1472

Difference Std. Brr. T value Prob. Upper 95% Lover 958

Paired comparisons ot least square means among stations betveen periods

source Difference Std. Err. T-value Prob. Upper 95% Lover 95%

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.7991
0. 8812
1.8123
0.7079
3.3740
2.7095
1.6118

1. 6856
1 ~ 3914
1.3368
1. 3368
1.3751
1.3412
1.3368

0.47
0.63
1,36
0.53
2.45
2.02
1. 25

.6361

.5274
~ 1771
.5971
.0152
.0450
F2129

3.5876
3.1831
4.0239
1.5036
5.6488
0.4908
).8834

1,9894
-1. 4206
0.)992

-2.9195
1.0992
4.9283
0.5)97

Station-period smans and deltas from original data where control ni2

Station Standard Upper Lover
Station-Period N Hean Range Brror 95t c.i. 95% c.i. Hean

Delta
Delta Upper
Range 95E CIi.

Lover
95% C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op.2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

17 0.00
4 0.00

17 0.00
5 '.00

26 0.05
5 0.06

26 0.12
5 0.12

19 0.22
5 0.03

25 3.59
5 5.64

26 0.00
5 0.00

0.00
0.00
0.00
0.00
0.21
0.28
1.53
0.49
0. 91
0.07

21 ~ 81
6.25
0. 01
0.00

0.000
0.000
0.000
0.000
0.013 0.08
0.056 0.21
0.066 0.25
0.092 0.38
0.072 0.37
0.017 0.08
1.211 6.ll1.166'.88
0.003 0.01
0.000

0.02
-0.10
0.02
0. 13
0.07
0.02
0. 91
2.40
0.00

0.20
0.15
0.20
0. 17
0.10
0.11
0.03
0.04
0.0)
0.14
).44
5.47
0.15
0 ~ 11

0.69 0.31
0.24 0.33
0.69 0.31
0.24 0.30
0.56 0.16
0.31 0.27
1.60 0.15
0.52 0.28
1.08 0.10
0. 17 0.24

21.87 0 ~ 85
6 ~ )9 2 ~ 13
0.69 0.22
0.24 0,30

0,10
0.0)
0.10
0.03
0.05

-0.05
0.09
0.20
0. 16
0.04
6.03
8 ~ 81
0.07
0 '3

Period means and deltas from original control data where ne)

Period

Op 1
Op 2

Station Standard Upper Lover
N mean Range Error 95\ C.I. 95% C.I.

26 0.15 0.69 0.036 0.23 0.08
5 0.17 0.24 0.048 0.30 0.03



Analysis ot Variance for HBT tor 1302 - Chrysophyta unid.

StatiOna a 4, 5, 6, 8, 9, 10. 12 leVel v3 ft MLLN

Data transformed using log basej0(x o .I)
Results for Analysis of Variance

Source Source df Brror dt F-value Prob.

PERIOD
SEASON
STATION
PERIOD~SEASON
STATION PERIOD
STATION SEASON
PERIODiSTATION~SEASON

Results tor Pcwer Analysis
~ Pover at alpha i .1

Non
Centrality
Parameter

162.000
162 F 000
162.000
162.000
162.000
162.000
162.000

Adjusted non- Power to
Centrality Ad)usted Detect, 50l
Parameter Pover Pover Change

0.48 0.4891
1 0.69 0.4066
6 4.26 0.0005
1 0.18 0.6685
6 1.25 0 2836
6 0.84 0.5316
6 0.16 0.9869

PBR IUD 0.48 0. 00 0. 1197 ~ 0.1249
STATION PERIOD 7.50 1 ~ 41 0.6124 0 ~ 1915 0 ~ 1175

Estimates for contrasts on cosbjnatjons ot interaction terms

Source Difference Std. Brr. T-value prob.

Period in DC
Period in PC
Period in FC-S
Period in FC-N
Period in DC-S
Period in DC-H

0.2109
0.0507
0. 1013
0.0000
0.3221
0.0997

0.2734
0.2599
0.3145
0.4139
0.3533
0,4113

0.771 .4416
0.195 .8451
0.322 .7477
0.000 1.000
0.912 .3634
0.239 .8115

Least square means 4 confidence intervals from analysis ot variance

Source LS Mean Std. Brr. T-value Prob. Upper 95'l Lover 95\

Period Op.l
Period Op-2
Op 1 04
Op 2 04
Op.1.05
Op205
Op 106
Op 2-06
Op 1 08
Op 208
Op109
Op 209
Op 1 10
Op 2 10
Op 1 12
Op 2 12

0.043
0.080
0.019
0.000
0.019
0.000
0.012
0.000
0.012

-0,000
0.202
0.563
0. 149
0.000
0.013
0.000

0.0223
0.0491
0.0663
0. 1576
0.066i
0.1246
0.0535
0.1246
0.05iS
0.1246
0.0627
0.1246
0.0546
0.3246
0.0535
0 ~ 1246

-1.93
1 ~ 64
0.29
0.00
0.29
0.00
0.22
0 F 00
0.22
0.00

-3.22
4.52
2.13
0;00
0.24
0.00

.0549
1031

.7706
1.000
.7706
1.000
.8241
1.000
.8241
1 ~ 000
.0015
.0000
.0071

.1.000
.8070
1.000

0.0062
0.0007
0 ~ 1291
0.2607
0.1291
0.2061
0. 1005
0.2061
0. 1005
0. 2061
0.0982
0.3570
0.0587
0.2061
0.0755
0,2061

-0.0799
0.1616
0.0903
0.2607
0.0903
0.2061
0.0766

-0.2061
0. 0166

-0.2061
0.3057
0.1693
0.2395
0.2061

-0.1017
0. 2061

Paired comparisons ot least square means betveen periods

Source

Period

Ditterence Std. Brr. T-value Prob. Upper 95'l Lower 95'l

0.0374 0.0539 0.693 .4891 0.1265 , 0.0518

Paired comparisons of least square means among stations betveen periods

Source

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

Difference

0.0194
0.0194
0.0119
0.0119
0. 3611
0.1491
0 0131

Std. Err'.

0. 1710
0.1412
0. 1356
0. 1356
0.1395
0. 1361
0.1356

0 ~ 11
0.14
0.09
0.09
2.59
1.10
0. 10

.9099 0.3022

.8910 0.2529

.9301 0.2363

.9301 0.236i

.0105 0.5919

.2748 0.0760

.9232 0.2112

T-value Prob. Upper 95l Lower 9Sl

0.2635
0.2141
0.2124
0.2124
0. 1304
0.3741
0,2374

Station. period means and deltas trom original data vhere control ne2

Station Standard Upper Lover
Station. period N Mean Range Brror 9Sl c.i. 95'l c.i.

Mean
Delta

Delta Upper Lover
Range 95'4 Cji. 9Sl C.I.

04 Op 1
04 Op.2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op.2

11 0.00 0.00 0.000
4 0.00 0.00 0.000

17 0.00 0.00 0 ~ 000
5 0.00 0.00 0.000

26 0.00 0.00 0.000
5 0.00 0.00 0.000

26 0.00 0.00 0.000
5 0.00 0.00 0.000

19 0.58 9 10 0.478
5 0.68 1.88 0.368

25 0.36 5.16 0.249
5 0.00 0.00 0.000

26 0.01 0.35 0.013
5 0.00 0.00 0.000

1 ~ 59 0.42
1 70 0.34
0.88 0 ~ 15

0.04 0.01

0.01
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.58
0.68
0.36
0.00
0 F 01
0.00

0 ~ 10
0.00
0.10
0.00
0. 10
0.00
0.10
0.00
9.10
1,88
5.87
0 F 00
0.45
0 F 00

0.02

0.02

0. 01

0.01

0. 43
0.34
0. 16

0.02

0.01

0.01

-0.00

0.00

1.58
1 ~ 70
0. 87

-0.04

Period means and deltas from original control data vhere nv2

Period

Op 1
Op 2

Station Standard Upper Lcwer
N Mean Range Error 95l C.I. 95'l C.I.

26 0.00 0.10 0.004 0.01 0.00
5 0.00 0.00 0.000



Analysis of Variance for NET for 0056 Corallina vancouveriensis

Stations ~ 4, 5, 6, 8, 9, 10, 12 level +3 ft NLLN

Data transformed using arcsin.
Results for Analysis of variance

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PERIODiSBASON
STATIONS PERIOD
STATION+SEASON
PBRIOD STATIONiSEASON

Results for Power Analysis
Power at alpha a

162.000
162.000
162.000
162.000
162.000
162.000
162.000

29.38 0.0000
4.78 0.0302
7.31 0.0000
0.15 0.6946
0.70 0.6533
2 '2 0.0436
0.47 0.8283

Source

PERIOD
STATION PBRIOD

Non
Centrality
Parameter

29.38
4.18

Ad)usted non-
Centrality
Parameter Power

Power to
Adjusted Detect 501
Power Change

28 i02
0.00

0.9999 0.9999 0.8618
0.3920 0.2332

Estimates for contrasts on combinations of interaction cerms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in FC
Period in FC-S
Period in PC.N
Period in DC-S
Period in DC-W

-10.0546
5,7129
7.9299
3.4959

.8.9818
11. 1274

2. 1083
2.0042
'2.4'
3. 1918
2.7245
3.2181

4.769 ,0000
-2.850 .0049
3.270 .0013
1.095 .2750
3.297 ,0012

-3.458 .0007

Least square means 8 confidence intecvals from analysis of variance

Source LS Nean SCd. Brr. T-value Prob. Vpper 95% Lower 958

Period Op 1
Period Op-2
Op I 04
Op 2 04
Op 1 05
Op 2 05
Op 1 06
Op 2.06

'p

1 08
Op 2 08
Op I 09
Op 2 09
Op 1lo
Op.2-10
Op 1 12
Op 2 12

2.337
4.589
0.285
2 ~ 712
2.663
5.342
1.076
1.683
2.382
4. 127
4 ~ 043
6.223
2.713
5.563
3.195
6.474

0. 1718
0.3784
0.5114
1.2153
0 '114
0.9608
0.4128
Oi9608
0.4128
0.9608
0.4836
0.9608
0.4213
0.9608
0.4128
0.9608

13.60 .0000
12.13 .0000
0.56 .5786
2 '3 ~ 0270
5.21 ~ 0000
5.56 ,0000
2.61 .0100
1.75 .0817
5.77 .0000
4.30 ,0000
8.36 .0000
6.48 .0000
6.44 .0000
5.79 .0000
7.74 .0000
6.74 .0000

2 '209
5,2152
1.1307
4.7230
3.5095
6. 9312
1.7593
3.2726
3.0653
5.7165
4.8428
7,8123
3.4097
7.1525
3.8779
8,0639

2.0526
3.9632
0.5614
0.'7019
1. 8174
3.7523
0.3934
0.0936
1,6994
2.5376
3.2427
4.6333
2. 0156
3.9735
2.5120
4.8850

Paired comparisons of least square means between periods

Source Difference Std. Brr. T value Prob. Upper 95%

Period 2.2525 0.4156 5.420 .0000 '.5650
Paired comparisons of least square means among stations between periods

Lower 95t

2.9400

Source Difference Std. Err. T-value Prob. Vpper 95% Lower 95%

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

-2.4278
2.6783
0.6068
1.7447
2.1800
2.8504
3.2795

1.3186
1.0884
1.0457
1.0457
1.0756
1.0491
1. 0457

1.84
2.46
0,58
1. 6'7

-2.03
2.72
3.14

~ 0674
.0149
.5626
.0972
.0443
.0073
.0020

0.2465
0.8777
1. 1232
0.0147
0.4006
1 ~ 1148
1.5495

4.6091
4.4789

-2.3368
3.4747

-3.9595
4.5860
5.0095

Scation-period means and deltas from original dace where control n~2

Station SCandard Vpper
Station-Period N Hean Range Error 95% c.i.

Lower
958 c.i. Nean

Delta
Delta Upper
Range 95% CIi.

Lover
95% C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op.2
08 Op I
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op-1
12 Op 2

17 0.73 1.53 0.113
0.40 0.76 0.161

17 0.26 1.04 0.078
5 0,08 0.28 0,051

26 0.43 1.39 0.071
5 0.74 1.81 0.359

26 0.22 1.39 0.061
5 0.19 0.49 0.094

19 0.07 0.69 0.040
5 0.01 0.07 0.014

25 0.14 0.62 0.032
5 0. 04 0.14 0;028

26 0.08 0.28 0.016
5 0.00 0.00 0.000

0.97 0.49
0.91 0.11
0.42 0.09
0.23 0.06
0.58 0.28
1.73 0.26
0.35 0.10
0.46 0.07
0.15 0.02
0.05 0.02
0.21 0.08
0.12 0.04
0.12 0.05

0.08
0.76
0.55
1 15
0.24
0.49
0.45
1.03
0.69
1 ~ 22
0. 53
1.19
0.58
1.23

3.09
0. 76
3.09
1.39
2.50
1. 35
3.02
0.76
2.50
1.25
2 '4l. 11
2.53
1.18

0.53
1. 27
0.96
1 ~ 84
0.47
1. 15
0.66
I ~ 42
0. 99
1.87
0. 76
1.77
0. 81
1. 86

0.37
0.24
0. 15
0.45
0.00
0. 16

,0.23
0.65
0.40
0,56
0.29
0.61
0.36
0.60

Period means and deltas from original control data where n 2

Period

Op 1
Op 2

Station Standard Vpper Lower
N Hean Range Error 958 C.I. 951 C.I.

26 0.67 2.29 0.101 0.88 0.46
5 1.23 1.18 0.228 1.86 0.60



Analysis ot Variance tor NBT for 0057 - coralline crust

StatiOna i 4 ~ 5, 6, 8, 9, 10, 12 leVel +3 ft NLIW

Data transformed using arcsin.

Results for Analysis ot Variance

Source

PERIOD
SEASON
STATION
PBRIOD'SBASON
STATIONS PERIOD
STATIONiSEASON
PERIODcSTATION SEASON

Results for Pover Analysis
Power at alpha i .1

Source df
1

'1
6
I
6
6
6

Error dt
162.000
162.000
162.000
162.000
162.000
162.000
162.000

P-value

49,41
36.00
24.13
3.86
2.79
1. 11
0.32

Prob.

0.0000
0.0000
0.0000
0.0511
0.0131
0.3578
0.9282

Source

Non-
Centrality
Parameter

Adjusted non- ~ Pover to
Centrality Adjusted Detect 50't
Parameter Pcwer Pover Change

PERIOD 49.41 47.80 1.0000 1.0000 1.0000
STATION PERIOD 16.74 10.54 0.9279 0.7630 0.6539

Estimates tor contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in FC
Period in PC-S
Period in PC-W
Period in DC-S
Period in DC-w

8.5828
-12.7876

9.2083
-16. 3670

6.1889
10.9767

2.2034
2.0946
2.5342
3.3358
2.8474
3.3633

-3.895 ~ 0001
6.105 .0000
3.634 .0004

-4.906 .0000
2.174 .0312

-3.264 .0013

Lease square means 8 confidence intervals from analysis ot variance

Source LS Wean Std. Err. T-value Prob. Upper 95't Lcwer 95t

Period Op 1
Period Op-2
Op I 04
Op 2 04
Op 1 05
Op.2 05
Op-1-06
Op 2-06
Op-1-08
Op 2-08
Op.l 09
Op209
Op I 10
Op 2.10
Op 112
Op 2-12

5.777
8.830
3.055
1.782
8.020

11.962
3.171
7.290
6.464
8.510
3.233
4.483
7.393
7.545
9.102

14. 177

0.1795
0.3955
0.5345
1. 2701
0.5)45
1.0041
0.4)14
1.0041
0.4314
1.0041
0.5054
1. 0041
0.440)
1.0041
0.4314
1.0041

32.18 .0000
22.33 .0000

5.72 .0000
6.13 .0000

15.01 .0000
11.91 ~ 0000
7.35 .0000
'7.26 .0000

14.98 .0000
8.53 .0000
6.40 .0000
4.46 .0000

16.79 .0000
7.51 .0000

21.10 .0000
14.12 .0000

6.0738

9.ised

0
3.9392
9.8834

'.9046

13.6229
3.8844
8.9508
7.1780

10 '307
4.0692
6.1438
8,1212
9.2065'.

8156
15.8385

5.4799
8. 1756
2.1108
5. 6810
7.1362

10.3006
2.4569
5.6285
5.1505
6.9083
2.3970
2.8215
6.6643
5.8841
8.3881

12. 5161

Paired comparisons ot least square means betveen periods

Source

Period 3.0529 0.434) -7.030 .0000 2.33 ' 3.7114

Difference Std. Brr. T-value Prob. Upper 95t Lover 95t

Paired comparisons of lease square means among stations betveen periods

Source Difference Std. Brr. T-value Prob. Upper 95t Lcwer 95t

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

4 ~ 7272
3.9414
4.1190

-2.1053
-1.1496
0.1525
5.0754

1.3780
1.1375
1. 0929
1.0929
1.1242
1.0964
1.0929

).43
).46
3.71
1.93

-1.11
0. 14
4.64

.0008

.0007

.0002

.0558

.2680

.8895

.0000

2.4475
2.0595
2. 3110
0.2973
0.6101I ~ 6613
).2674

7.0069
-5.8232
5.9270

-3. 9133
).1093
1.9664
6.8835

Station-period means and deltas trees original data vhere control ne)

Station Standard Upper Lover
Station-Period N wean Range Brror 95t c.i. 95t c.i.

Mean
Delta

Delta Upper
Range 95t CIi.

Lover
95t

C.I'4

Op 1
04 Op 2
05 Op 1
05 Op.2
06 Op I
06 Op.)
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op-2

17 2.42 3.75
4 1.39 1.32

17 0.45 0.76
5 0.24 0.49

26 2. 12 5. 01
5 1.57 1.61

26 0.83 4.44
5 107 161

19 2.36 6.60
5 2.96 3.54

25 0.63 3.61
5 1.53 2.92

26 0.23 0.83
5 0.01 0.07

0.268
0.296
0.053
0.078
0.226
0.315
0. 176 ~

0.373
0.424
0.663
0.160
0.475
0,051
0. 014

2.99 1,85
2.33 0,45
0.56 0.33
0.45 0.02
2.58 1.65
2.44 0.70
1.20 0.47
2.11 0.03
3.26 1.47
4.80 1.12
0.96 0.30
2.85 0.21
0.34 0.13
0 F 05 0.02

2.00
4.23
3.97
5. 81
1. 89
4.54
3. 1'7
5.04
1.89
3.15
3.34
4.58
3
6.10

9.51
6.04
8.47
7.43
7.78
6.87
5.38
.5.97
4 ~ 27
3.82
6.08
6.74
9.34
7.29

3.14
8.56
5.10
9.61
2.56
7.89
3.73
8.02
2.48
5.19
3.93
7.66
4.60
9 '9

0.86
0. 11
2. 84
2 ~ 14
1.21
1.19
2.62
2.06
lc 31
1.11
2.15
1. 51
2.95
2.31

Period means and deltas from original control data where ni) ~

Period

Op I
Op 2

Station Standard Upper Lover
N wean Range Error 95t C. I. 95t C. I.

26 4.01 9.62 0.400 4.83 3.18
5 6.11 7.36 1.376 9.93 2.29



Analysis ot Variance tor NET tor 0069 - Cryptosiphonia voodii
Stations 4, 5, 6, 8, 9, 10, 12 level +3 tt HLLw

Data transfozmed using arcsln.

Results tor Analysis ot Variance

Source Source dt Error dt P-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATION PERIOD
STATION~SEASON
PERIOD~ STATIONcSEASON

Results foz Pover Analysis
Power at alpha v .1

162.000
162.000
162.000
162.000
162.000
162.000
162.000

12.65
3.94

41.57
0.59
2.10
0.89
0.34

0 0005
0.0489
0.0000
0.4421
0.056 ~
0.5043
0.9156

Source

Non
Centrality
Parameter

Adjusted non- Pover to
Centrality Adjusted Detect 508
Parameter Pover Pover Change

PERIOD 12.65 11.50 0.9711 0.9583 0.5468
STATION PERIOD 12.'58 6.42 0.8358 0.5463 0 '631

Estimates tor contrasts on combinations ot interaction tezms

Source Difterence Std, Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-W
I'eriod in DC-S
Period in DC-w

0.2979
2.7204
2.9601
2.4806
0.7119
0.1162

0.6150
0 '847
0.7073
0 ~ 9311
0.7948
0.9388

0.484 .6288
4.653 0000
4.185 .0000
2.664 .0085
0 ~ 896 ~ 3717
0 ~ 124 ~ 9017

Least square means 4 contidence intezvals from analysis ot variance

Source LS Wean Std. Err. T-value Prob. Upper 958 Lover 95%

Period Op-1
Period Op-2
Op I 04
Op 2 04
Op 1 05
Op 2 05
Op 1 06
Op 2 06
Op 1 08
Op 1 08
Op 1 09
Op 2 09
Op 1 10
Op 2 10
Op 111
Op 1 12

-0.428
0.859
0.553

-1.695
0.000

-0.881
2.383

-3.081
0.058
0.000
0 ~ 000
0.000
Oi000
0 '56
0.000
0.000

0.0501
0.1104
0. 1492
0.3545
0.1492
0.2803
0.1204
0.2803
0.1204
0.2803
0.1411
0.2803
0.1229
0.2803
0.1204
0.2803

8.54
7.78
3.71

'.78

0.00
3 14

19.'79
10.99

0 ~ 48
0.00
0.00
0 F 00
0.00
1 ~ 17
0 ~ 00
0.00

.0000

.0000

.0003

.0000
1.000
.0020
.0000
.0000
.6303
1.000
li000
1.000
1.000
.2059
1 ~ 000
1.000

0.3 '9
-0.6763
0.3061
1 ~ 1081
0.2468

-0.4172
2 ~ 1841
2.6175
0. 1411
0.4637
0.2334
0.4637
0.2033
0.1077
0.1992
0.4637

0. 5107
1. 0415
0.7997
2.2811

-0.2468
1 ~ 3445

-2.5826
3.5448
0.2573
0,4637
0.2334
0.4637
0.2033
0.8196
0.1992
0.4637

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value I'rob. Upper 95% Lover 95%

Period 0.4312 0.1212 3.557 .0005 0.6317

I'aired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 958

0.2306

Lcncer 958

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

1.1417
0.8809
0.6978
0.0581
0.0000
0.3560
0.0000

0.3846
0. 3175
0,3051
0.3051
0.3138
0.3060
0.3051

2.97 .0035 1.7780
2.77 .0062 1.4061
2.29 .0135 1.2025
0.19 .8492 0.4466

.0.00 1.000 0.5191
1.16 .2465 0.8623
0.00 li000 0.5047

0.5053
0.3556
0.1932
0.5627

.0. 5191
-0.1503
0.5047

Station-period means and deltas trcxa original data where control ne2

04 Op 1
04 Op 2
05 Op 1
05 Op-2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op-1
10 Op 2
12 Op 1
12 Op 2

17 0.04 0.35 0.023
0 ~ 14 0 '8 0.063

17 0.00 0.00 0.000
5 0.04 0.07 0.017

26 0,21 0.56 0.029
5 0. 35 0. 69 0.128

26 0.00 0.07 0.003
5 0.00 0.00 0.000

19 0.00 0.00 0.000
5 0.00 0.00 0.000

25 0.00 0.00 0.000
5 0.03 0.14 0.028

26 0.00 0.00 '.000
5 0.00 0.00 0.000

0.09
0.34

0.09
0.26
0.70
0.01

0.10

Station Standard Upper
Station-Period N Hean Range Error 958 c.i. Lower

95% c.i.
0.01
0.06

0.01
0. 15
0.01
0.00

0.05

Wean
Delta

0.04
0.14
0.00
0.04
0.21

-0.35
0.00
0.00
0.00
0.00
0.00
0.03
0.00
0.00

Delta
Range

0.35
0.28
0.00
0.07
0.56
0.69
0.07
0 00
0.00
0. 00
0.00
0.14
0.00
0.00

Upper
95% Cfi.

0.01
0.06

0.01
0. 15
0. 01
0.00

0.05

Lover
95% C.I.

-0.09
-0.34

-0.09
0.26

-0.70
0 ~ 01

0. 10

Period means and deltas from original control data where nv2

Period

Op 1
Op. 2

Station Standard Upper Lover
N Hean Range Error 9$% C.I. 958 C.I.

26 0.00 0.00 0.000
5 0.00 0.00 0.000



Analysis of Variance for MST for 0115 - Czyptopleura violacea

Stations i 4, 5. 6. 8, 9, 10, 12 level i3 ft MLLW

Data transforeed using I/(x + .I)
Results for Analysis ot Variance

Source

PERIOD
SEASON
STATION
PBRIODiSEASON
STATIONe PERIOD
STATIONiSEASON
PER IODiSTATIONiSEASON

Results for Pover Analysis
Pover at alpha v .1

Source dt Error df
162.000
162.000
162 I coo
162.000
162.000
162.000
162.000

F-value

106 '8
0.72

26.23
0.35
0.40
0.29
0.16

Prob.

0.0000
0.3960
0.0000
0.5552
0.8153
0.9i24
0 ~ 9871

Source

PERIOD
STATIONS PERIOD

Non
Centrality
Paraeeter

106.28
2.43

103.97
0.00

1.0000
0.26il

1.0000 0.1308
0. Liel

Ad)usted non Pover to
Centrality Ad)usted Detect 50%
Parameter Pover Pover Change

Estieates for contrasts on coebinatfons of interaction teztLs

Source Ditference Std. Err. T-value Prob,

Period in DC
Period in FC
Period in FC-S
Period in PC-W
Period in DC-S
Period in DC-W

21.32i2
15.52i3
17.0621
13.9866
21.8997
20.7487

2.5906
2.i627
2.9795
3.9220
3.3478
3.9543

8.231
6.304
si726
3.566
6.541
5.247

~ 0000
.0000
.0000
.0005
.0000
.0000

Least, square caeans a contidence intervals tress analysis ot variance

Source LS Mean Std. Err. T value Prob. Upper 958 Lover 95%

Period Op-1
Period Op-2Oploi
Op-2 04
Oplos
Op.2 05
Op106
Op-2 06
Op108
Op 2 F 08
Op 1.09
Op.2 09
Op.l 10
Op 2 ~ 10
Op" 1 12
Op.2 12

0. 014
5.190
1 089
5.001
1.051
6. 845
1.027
6.845

-1.027
6.845
1 ~ 173
6.845
6. 914
2.899
1,027

-6.845

0.2111
O.i650
0 '284
1 '93i
0.6284
1.1806
0.5073
1.1806
0.5073
1.1806
0.5942
1.1806
0. 5117
1,1806
0.5073
1.1806

0.35
11 ~ 16
-1.73

3 35
1. 67

-5.80
-2.02
5.80

-2.02
5.80
1,97

-5.80
13.36
2.46
2.02

-5.80

.1250

.0000

.0851

.0010

.0963

.0000

.Oi46

.0000

.Oi46

.0000

.0501

.0000

.0000

.0151

. 0446

.0000

0.4235
-4.4205
0.0i91
2.5303
0.0116

-i.8921
0.1878
4 ~ 8921
0.1878

-i.8921
0. 1898
4.8921
7.7709
i.8521
0. 1818
i.8921

0.2748
5.9589
2.1284
7.i713
2.0908

-8.1983
1.8662

-8.1983
1.8662
8.7983

-2.1559
8.7983
6.0519
0.9i59
1. 8662
8.7983

paired cceparisons ot least square caeans between periods

Source

Period

Ditference Std. Err. T-value

5.26il 0.5106 10.309

Prob. Upper 958

.0000 6.1088

Lover 95%

i.i193
Paired coeparisons ot least square scans anong stations betveen periods

Source Dltference Std. Err. T-value Prob. Upper 95% Lover 95%

Station 04
Station OS
Station 06
Station 08
Station 09
Station 10
Station 12

3. 9120
5.7941
S. 8182
5. 8182
5. 6124
4.0154
5.8182

1.6202
1. 3374
1.2850
1.2850
1.3217
1.2891
1.2850

2.41
4.33
4.53
4.53
4.29
3,11
4.53

.0169 6.592i

.0000 8.0066

.0000 7.9440

.0000 '7.9i40

.0000 7.8589

.0022 6.1480

.0000 7.9440

1.2317
3.5815
3.6925
3.6925
3 '858
1.8828
3.6925

Station.period caeans and deltas troca original data vhere control na2

Station Standard Upper
Station-Period N Mean Range Error 958 c.i.

Lover
95% c.i.

Mean
Delta

Delta Upper
Range 95% Cli.

Lover
95% C.I.

04 Op. 1
04 Op 2
05 Op 1
05 Op 2
06 Op.l
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
lo Op 1
10 Op 2
12 Op 1
1'2 Op 2

17

17
5

26
5

26
5

19
5

25
5

26
5

0.02 0.42 0.025
0.02 0.07 0.017
0.04 0.69 O.cil
0.00 0.00 0.000
0.00 0.00 0.000
0.00 0.00 0.000
0.00 0.00 0.000
0.00 0.00 0.000
0.00 0.07 O.ooi
0.00 0.00 0.000
2.iS 13.47 0.661
4,83 6.60 1.107
0.00 0.00 0.000
0.00 0.00 0.000

0.08
0.07
0. 13

0.01

3. 81
7,91

0 '3
0.04

-0.05

-0.00

1.09
1.76

0.02
0.27
0.00
0.27
0.03
0.27
0.03
0.27
0.03
0.27
2.i2
i.56
0.03
0.27

0.28 0.05
0.45 0.57
1.01 0.10
O.iS 0.48
0.31 0.06
0,45 0 F 48
0.31 0.06
0.45 0.48
0,38 0.08
0.45 0.48

13.47 1.07
6.28 -1.66
0.31 0.06
0.45 0.48

0. 01
0.03

-0.10
0.07
0.00
0 ~ 01
0.00
0.07
0.01
0. 01
3.77
7.46

-0,00
0.07

Period scans and deltas troLe original control data vhere n 2

Period

Op 1
Op 2

Station Standard Upper
N Mean Range Error 95% C.I.

26 0,03 0.31 0.014 0.06
5 0.27 0.45 0.01i O.is

Lover
958 C.I.

0.00
0. 01



Analysis of Variance for KST for 0070 - Endocladla muricate

Stations 4, 5, 6, 8, 9. 10. 12 level ~ 3 ft MLLW

Data transforued using arcsin.
Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PBRIODiSEASON
STATION'PBRIOD
STATIONS SEASON
PERIOD STATIONiSEASON

Results for Power Analysis
Power at alpha a .1

162.000
162.000
162,000
162.000
162.000
162.000
162.000

30.21
0. 01

265.32
0.54
0.79
0.31
0.34

0,0000
0.9039
0.0000
0.4649
0.5826
0.9329
0.9155

Source

PERIOD
STATION PERIOD

Non
Centrality
Paraueter

30 ~ 21
4.71

Adjusted non
Centxallty
Paraseter Power

Power to
Adjusted Detect 50%
Power Change

28,84
0.00

0.9999 0.9999 1.0000
0.4305 1.0000

Bstinates for contrasts on coebinations of interaction ters|8

Source

Period in DC
Period in PC
Period in FC-S
Period in PC-N
Period in DC-S
Period in DC M

Difference

15 ~ 6147
12.3S42
7.9769

16 ~ 7916
16.2906
14.9388

Std. Brr.

3 ~ 6920
3 '098
4.2464
5.5896
4.7712
5.6356

T-value Prob.

4.229 .0000
3.528 .0005
1.879 .0621
3.004 .0031
3.414 ,0008
2.651 .0088

Least. square eeans a confidence Intervals frees analysis of variance

Source Std. Err. T-value Prob. Upper 95$ Lower 95%

Period Op-1
Period Op-2Oplci
Op 204
Oplcs
Op 205
Op106
Op 206
Op108
Op?08
Op-1 09
Op 209Opllo
Op 210
Op.l 1'2

Op 2 12

9.022
5.022
5.970

11. 605
7.915

11. 887
2.164
4.941

10.167
3.599

11.848
10 '45
31.928
27.974
25.260
21.672

0.3008
0.6626
0.8956
2.1283
0.8956
1.6826
0.7230
1.6826
0.7230
1 ~ 6826
0 '469
1.6826

,0.7379
1.6826
0.7230
1.6826

29.99
7.58
6.67
5.45
8.84
7.06
2.99
2.94

14.06
2.14

13.99
6.15

43.27
16.63
34.94
12.8$

.0000

.0000
0000

.0000

.0000

.0000

.0032

.0038
~ 0000
.0339
.0000
.0000
.0000
.0000
.0000
.0000

9.5198
6.1186

-4.4886
-8.0842
6.4329
9.1038

-0.9680
2.1570

11 ~ 3631
6,3823

13.2494
13 ~ 1285
33.1490
30.7573
26.4563
24.4553

8.5246
3.9261

-7.4519
15.1260
9.3962

14.670S
-3.3599

7 '241
$ .9711
0. 8153

10 F 4474
7.5615

30.7077
25.1903
24.0644
18,8883

Paired cosparisons of least square ueans between periods

Source Difference Std. Brr. T-value Prob. Upper 95% Lower. 951

I'eriod 3.9998 0.7277 5.496 .0000 5.2037

Paired cosparisons of least square eeans anong stations between periods

2,7960

Source Difference Std. Err. T-value Prob. Upper 958 Lower 95l

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

5.6349
3.9728
2.7766
6.5683
1.5034
3.9545
3.5886

2. 3091
4 1.9061

1. 8313
1 ~ 8313
1,8837
1. 8373
1.$ 313

2.44 .0158
2.08 .0387
1.52 .1314
3.59 .0004
0.80 .4260
2.15 .0328
1.96 .0518

9.4548
7.1260
5.8062
9 '978
4.6196
6.9939
6. 6181

1.8149
0. 8195

-0.2530
3.5387

-1.6128
0.9151
0.5590

Station. period scans and deltas frcca original data where control n~2

Station Standard Upper Lower
Station Period N Mean Range Error 951 c.ii 958 cii. Mean

Delta
Delta Upper
Range 95% CIi. Lower"

95% C.I.
04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op.2
08 Op 1
OS Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

17
4

17
5

26
5

26
5

19
5

25
5

26
5

38.55 21.46
39.20 13.12
41 ~ 96 19. 17
40.97 6.87
32.14 21.32
29.36 18.12
14.42 16.32
17.56 7.50
12.55 14.31
9.29 4.65
0.02 0.07
0.00 0.00
1.60 3.06
1.19 1.39

1 ~ 366
2,749
1.314
1.400
1.133
3. 015
0.836
1.341
1.038
0.852
0.006
0.000
0.164
0.236

41.45 35.65
47.95 30.45

, 44.75 39.18
44.86 37.08
34.47 29.80
37.73 20.99
16. Li 12 ~ 70
21.28 13.83
14.74 10.37
11.66 6.93
0.03 0.00

1.93 1.26
1.85 0.54

9,70
17.88
13,11

-18.87
-3.53
'7.26

14.18
4.55

16 ~ 17
12.81
28.60
22.10
27,01
20. 91

24.72 6.43
11.42 10.37
24,55 9.26
4.06 16.67

20.59 -1.53
17.05 1.05
22.33 16.71
11.46 10.26
20 ~ 17 19.14
8.75 17.29

15.80 30.03
6.87 25.23

16.28 28.45
7.99 24.61

12.97
25.40
16 '7
21.06
-5.53

-15.56
11 '5
-1. 16
13 ~ 19
8.34

27 ~ 17
18.97
25.56
17 ~ 21

Period scans and deltas fraa 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 28.60 15.$ 7 0.670 29.98 27.22
5 22.10 6.87 1. 127 25.23 18.97



Analysts of Variance for HBT for 1300 - fflamenrous red algae.coaplex

Stations i 4, 5, 6, 8. 9, 10, 12 level i3 ft NLLW

Data not cransforsed.

Results for Analysis of variance
k

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PERIODisEASON
STATIONS PERIOD
STATIONS SEASON
PERIODiSTATION SEASON

Results for Pover Analysis
Pover ac alpha i . 1

162.000
162,000
162.000
162.000
162.000
162.000
162.000

1. 22 0.2706
0.44 . 0.5086
5.47 0.0000
0.25 0. 6212
O.86 0.5239
0.59 Oi7376
0.97 0.4503

Source

PERIOD
STATIONiPERIOD

Non
cenrrslfcy
Parameter

1.22
5. 17

Adjusted non- Pover to
Centrality Adjusted Detect 508
larameter Pover Pover Change

0.21 0.2963 0.1346 0.2790
0.00 0.4630 0.2729

Estimates for conrrasrs on ccmbinstions of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Ieriod in FC-S
Period in FC N
Period in DC-S
Period in DC-W

1.7791
0.0116
0.0231
0.0000
2.5694
0.9888

1.1740
1.1160
1.3502
1.7773
1.5171
1.7919

1.515,1316
0.010 ~ 9917
0,017 .9863
0 ~ 000 1 F 000
1.694 ~ 0923
0.552 ~ 5819

Least square means 6 conffdence fntervals from analysis of variance

Source Ls Nean scd. Err. T-value Prob. Upper 958 Lover 95%

Period Op-1
Period Op.2
Oploi
Op 2 04
Op 1 05
Op205
Op106
Op 206
Op los
Op208
Op 109
Op.2. 09Opllo
Op.2 10
Op 1 12
Op212

0.285
0.541
0.000
0.000
0.000
0.012
0.000
0.000
0.069
0.041
1.023
1.372
0.901

-2.361
0.000
0.000

0.0956
0. 2107
0.2848
0.6767
0.28 '
0.5350
0.2299
0.5350
0.2299
0.5350
0.2693
0.5350
0.2346
0.5350
0.2299
0.5350

2.98
2.57
0.00
0.00
0,00
0.02
0.00
0.00
0.30

-0.08
-3.80
-2.56
3.84
4.41
0.00
0.00

.0033

.0112
1.000
1.000
1.000
,9828
1,000
1.000
.7630
.9397
.0002
.0113
.0002
,0000
1.000
1.000

0. 1266
0. 1921
0.4711
1.1195
0.4711
0.8735
0.3803
0.8851
0.3108
0.8446
0.5777

-0.4865
-0.5133

1.4760
0.3803
0.8851

0.4431
0.8892
0.4711
1.1195
0.4711
0.8966
0.3803
0.8851
0.4497
0,9256
1.4686

-2.2566
1.2896
3.2462
0.3803

;0.8851

Paired comparisons of least square seine berveen periods

Source

Period 0 ~ 2558 0 ~ 2314 1.106 .2706 0.6386 0.1270

Difference Std. Err. T-value Prob. Upper 95% Lover 95%

laired comparisons of least square means among scacions betveen periods

Source Difference scd. Err. T-value Prob. Upper 95\ Lover 95% ~

station 04
Station 05
Scation 06
Station 08
Station 09
Station 10
Station 12

0.0000
0. 0116
0.0000
0.0289
0.3484
1.4597
0.0000

0.7342
0.6061
0.5823
0.5823
0.5990
0.5842
0.5823

0.00
0.02
0.00

-0.05
0.58
2.50
0.00

1.000 1.2146
~ 9848 1.0142
1.000 0.9633
,9604 0.9344
.5616 1.3392
~ 0135 2 '261
1.000 0.9633

1. 2146
0.9911
0.9633
0.9922
0.6425
0.4932

-0.9633

Station-period scans and deltas from original data vhere control ni2

Station Scandard Upper
Starfon-Period N Nean Range Error 95% c.i.

Lover
95t c.i.

Nean
Delta

Delta Upper
Range 95t CIi.

Lover
95% C.i.

04 Op 1
04 Op.2
05 Op 1
05 Op.2
06 Op 1
06 Op 2
OS Op-1
08 Op 2
09 Op.l
09 Op 2
10 Op 1
10 Op 2
12 Op.l
12 Op 2

17 0. 00 0 ~ 00
4 0.00 0.00

17 , 0.00 0.00
5 0.01 0.07

26 0.00 0.00
5 0.00 0.00

26 0.07 0.69
5 0.04 0.14

19 1.03 4.72
5 1.62 7,71

25 0.91 10.28
5 2.29 3l82

26 0.00 0.00
5 0.00 0.00

0.000
0 ~ 000
0.000
0.014
0.000
0.000
0.037
0.028
0.371
1.521
0.464
0.670
0.000
0.000

0.05 0.02

0.14 0.01
0.12 0.04
1 ~ 81 0.25
5.85 2.60
1.87. 0.05
4,15 0 ~ 43

0.00
0.00
0.00
0.01
0.00
0.00
0.07
0.04
1.03
1.62
0.91
2.29
0.00
0 F 00

0.00
0.00
0.00
0.07 0.02
0.00
0.00
0.69 0.01
0.14 0.04
4.72

,
0 ~ 25

7.71 2.60
10.28 0.05
3.82 -0.43
0.00
0.00

0.05

0.14
0.12
1.81
5.85

-1.8'7
4.15

Period means and deltas from original control data vhere ni2

Period

Op 1
Op-2

Star,ion Standard Upper Lover
N Mean Range Error 95\ C.I. 958 C.I.

26 0.00 0.00 0.000
5 0.00 0.00 0.000



Analysis of Variance for XBT Cor 0032 - Fucus gardneri

Stations a 4, 5, 6, 8, 9, 10, 12 level v3 Ct MLLW

Data transformed using log baselo(x + .I)
Results Cor Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD
SEASON
STATION
PERIODi SBASON
STATIONiPERIOD
STATION~ SEASON
PBRIOD STATION SEASON

Results for Pover Analysis
Paver at alpha .1

162 ~ 000
162.000
162.000
162.000
162.000
162.000
162.000

32.58
6.94

13 10
0. 18
0.05
0 54"
0.61

0.0000
0.0092
0.0000
0.6739
0.9993
0.7758
0. 7211

Source

Non
Centrality
Parameter

Ad)usted non-
Centrality
Parameter Po er

Pover to
Ad)usted Detect 50%
Fewer Change

PERI'OD 32.58 31.18 1.0000 1.0000 0.2859
STATIONiPERIOD 0.33 0.00 0.1200 0.3758

Estimates for contrasts on ccebinations of interaction terms

Source Difference Std. Err. T-value prob.

Period in DC
Period in FC
Period in FC-S
Period in FC-W
Period in DC S
Period in DC-W

1.)151
0.9805
0.9263
1,0)48
1.5)89
1.0913

0.2915
0. 2771
0.3352
0.4413
0.3767
0.4449

-4.5LE .0000
3,539 .0005
2.763 .0064
2.345 .0202

-4.085 .0001
-2.453 .0152

Least square means 6 confidence intervals from analysis of variance

Source LS Mean Std. Brr. T value Prob. Upper 95l Lcwer 958

Period Op-1
Period Op-2
Op 1 04
Op.2-04
Op 1 05
Op 2 05
Op 106
Op206
Op108
Op 208
Op109
Op)09

~ Op 110
Op 2 10
Op112
Op 2 12

0.059
0.387
0.190
0 ~ 477
0.574
0.214
0.156
0.489
0.156
0.489
O S )09
0.489
0 ~ 166
0. ~ 89
0.110
0.489

0.0237
0.0523
0.0707
0.1680
0.0707
0. 1328
0.0571
0. 1328
0.0571
0. 1328
0.0669
0.1328
0.0583
0.1328
0.0571
0. 1328

2.49
7.40
2.69
2.84
8. 12

-1.61
2.74
3.68
2,74
3.68
3.13
3.68
2.85
3.68
1.92
3.68

. 0139

.0000

.0079

.0051

.0000

.1095

.0068

.0003

.0068

.0003

.0021

.0003

.0049

.0003

.0565

.0003

0 '983
0.4735
0.3071
0.7554
0.4574
0.0060
0.2508
0.7088
0.2508
0.7088
0. 3197
0.7088
0.2614
0 '088
0.2041
0.7088

0.0197
0.3004
0.0732
0.1995
0.6913

.0.4335
0.0619
0.2693
0.0619
0.2693
0.0985
0.2693
0.0696
0.2693
0.0152
0.2693

Paired comparisons of least square means betveen periods

Source

Period

Difference Std. Brr. T-value Prob. Upper 95l

0.3279 0.0575 5.708 .0000 0.2329

Lcwer 95%

0.4230

Paired comparisons of least square means among stations betveen periods

Source Difference std. Err. T-value Prob. Upper 95% Lover 95%

station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.2873
0.3606
0.3327
0.3327
0.2799

-0.3230
0.3794

0 1823
0.1505
0. 1446
0.1446
0.1487
0.1450
0.1446

1. 58
2.40
2.30
2. 30
1. 88

-2.23
2.62

. 1170
,0177
.0227
.0227
.0616
.0273
,0095

0.0143
0.1116

.0.0935
-0.0935
-0.0339
0.0831
0.1402

0.5888
0.6095
0. 5719

-0.5719
0.5260

-0.5630
0.6186

Station-period means and deltas Crom original data vhere control ni)
Station Standard Upper Lover

Station-Period N Mean Range Error 95% c.i. 958 c.i.
Mean

Delta
Delta
Range

'pper
95% Cli.

Lover
95% CD I.

04 Op 1
04 Op 2
05 Op 1
05 Op-2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

17
4

17
5

26
5

26
5

19
5

25
5

26
5

0.01 0.07 0.007
0.00 0.00 0.000
0.75 1.67 0.127
0.79 2.29 0.393
0.00 0.00 0.000
0.00 0.00 0.000
0.00 0.00 0.000
0.00 ',00 ,0.000
0.00 0.00 0.000
0.00 0.00 0.000
0.00 0.00 0.000
0.00 0.00 0.000
0.02 0.14 0.008
0 F 00 0,00 0.000

0.03 0.00

1.02 0.48
1.88 -0.30

0.03 0.00

0.10
0.21
0.6 ~

-0.58
0 07
0.22
0.07
0.22
0,10
0.22
0.08
0.22
0.06
0.22

0.69
0.24
1 ~ 91
2.36
0 '2
0.24
0.62
0.24
0.62
0.24
0.62
0.24
0.76
0.24

0. 19
0.37
0.35
0.56
0.13
0,33
0.13
0.33
0,18
0.33
0.14
0 '3
0 ~ 12
0.33

0.01
0.05
0.92
1.71
0.02
0.10
0.02
0. 10
0.02
0.10
0.02
0. 10
0.00
0. 10

Period means and deltas Crcxa original control data vhere ne)

Period
Station Standard Upper

N Mean Range Error 953 C.I.
Lover

95% C.I.
Op-1
Op 1

16 0.07 0.62 0.028 0.13 0.02
5 0.22 0.24 0.040 0.33 0.10



Analysis of Variance for HBT for 0072 - Gastroclonium subarticulatum

Stations 4, 5, 6, 8, 9, 10, 12 level w3 ft NLLW

Data transformed using log baselo(x + I)
Results for Analysis of Variance

Source Source df Error df P-value Prob.

PBRIOD
SEASON
STATION
PERIOD~SEASON
STATIONtPERIOD
STATION~SEASON
PERIOD~ STATION~SEASON

Results for Power Analysis
Power at, alpha i .1

162.000
162.000
162,000
162.000
162>000
162.000
162.000

18.31 0.0000
0.44 0.5062

41. 07 0.0000
0. 21 0,6477

19,71 0.0000
0.32 0.9271
0.27 ' '508

Source

PERIOD
STATION PERIOD

Non-
Centrality
Parameter

18.31
118. 28

Adjusted non- Power to
Centrality Adjusted Detect 50t
Parameter Power Power Change

17.09 0.9956 0.9933 0.1918
110 '2 1.0000 1.0000 0.2262

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in PC-s
Period in FC-W
Period in DC-S
Period in DC-W

0.7682
0,0078

-0.0013
0.0169
0.8603
0. 6761

0. 1314
0.1250
0. 1512
0.1990
0.1699
0.2006

5.845 .0000
0.063 .9502

-0.008 ~ 9933
0.085 .9324
5.065 F 0000
3.370 .0009

Least square means 6 confidence intervals from analysis of variance

Source LS Hean Std. Err. T-value Prob. Upper 95% Lower 958

Period Op-1
Period Op 2
Op 1 04
Op 2 04
Op 1 05
Op.2.05
Op 1 06
Op.2 06
Op-1-Os
Op 2 08
Op 1 09
Op 2 09
Op 1 10
Op.2 10
Op.1.12
Op212

0.030
0 ~ 141
0.001
0.002
0.003
0.002
0.001
0.002
0.001
0. 017

-0.045
0.023
0. 177

-0.950
0.002
0.002

0.0107
0.0236
0. 0319
0.0758
0.0319
0,0599
0.0257
0.0599
0.0257
0.0599
0.0301
0.0599
0.0263
0.0599
0.0257
0.0599

2.84
-5.99
0.04

-0.03
0. 10
0.04
0.04
0.04
0.04
0.28

.1.48
-0.38
-6.73
15.86
0.08
0.04

.0051

.0000
,9671
.9749
. 921'7
.9672
.9675
,9682
r9675
7832

~ 1 ~ 06
.7047
.0000
.0000
9328
9672

0.0127
0.1022
0. 0541
0.1230
0.0559
0. 1016
0.0436
0.0967
0.0436
0.0826
0.0052
0.0764
0.1334
0.8507
0.0448
0. 1016

0.0481
-0.1803
0.0514

~ 0.1277
-0.0496
0.0966
0.0 ~ 15
0. 1015
0.0415
0,1156
0.0945
0.1218

-0.2204
1.0489

-0.0404
0.0966

Paired comparisons of least, square means between periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period 0.1109 0,0259 4.279 0000 0.1537

Paired comparisons of least square means among stations between periods

Lower 95l

0.0680

Source Difference Std. Err. T-value Prob. Upper 95t Lower 958

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.0037
0.0007
0.0034
0. 0176

-0. 0219
0.7729
0 ~ 0003

0.0822
0.0679
0.0652
0.0652
0.0671
0.0654
0.0652

0.05 .9641 0.1397
0.01 .9922 0.1129
0,05 .9580 0.1113
0.27 7880 0.1254

-0.33 .7443 0,0890
11.82 .0000 0.8811
0.00 9964 0.1076

0. 1323
-0. 1116
0. 10 ~ 4
0.0903
0.1328
0.6647
0.1082

Station-period means and deltas from original data where control ni2

Station Standard Upper Lower
Station-Period N Wean Range Error 958 c.i. 958 c.i. Wean

Delta
Delta
Range

Upper Lower
95% Cli. 95% C.i.

04 Op 1
04 Op 2
05 Op 1
05 Op.2
06 Op 1
06 Op 2
08 Op. 1
OS Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op.2

17 0.00 0,07 0.004
4 0.02 0.07 0.017

17 0.00 0.00 0 000
5 0.00 0.00 0.000

26 0.00 0.07 0.003
5 0.01 0.07 0.014

26 0.00 0.07 0.003
5 0 04 0.14 0.028

19 0.15 1.11 0.070
5 0.08 0.42 0.083

25 1.19 10.07 0.525
5 8.75 7.50 1.236

26 0.00 0.00 0.000
5 0.00 0.00 0.000

0. 01
0.07

0.01
0.05
0.01
0. 12
0.29
0 '1
2.27

12.18

0.00
-0.04

-0.00
0.02
0.00
0.04
0.00
0. 15
0.11
5.32

0.00
-0.01
0.01
0.01
0.00
0. 01
0.00
0.03
0.14
0.08
1.18

-8.'74
0.01
0.01

0.21
0.03
0.1 ~
0.03
0.21
0.03
0. 21
0. 14
1. 25
0.38

10.14
7.50
0,14
0.03

0.02
0.02
0.03'.03

0.02
0.01
0.02
0.04
0.01
0. 14
0.10

-5.31
0.02
0.03

0.02
0.04

-0.01
0.01
0.01

-0.03
0. 01
0 ~ 11
0.29
0.29
2 F 27

12.17
0. 01
0 01

Period means and deltas from original control data where ni2

Period

Op-1
Op 2

Station Standard Upper Lower
N Wean Range Error 958 C.I. 958 C.I.

26 0.01 0.14 0.005 0.02 0 01
5 0.01 '.03 0.007 0.03 -0.01



Analysis of variance for NET tor 0073 - oelidium caulceri
Stations 4, 5, 6, 8, 9, 10, 12 level +3 tc NLLw

Data transformed using log baselo(x + .I)
Results tor Analysis ot Variance

Source Source dt Error dt P-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONiPSR IOD
STATION~ SEASON
PERIOD STATION SEASON

Results for pover Analysis
Pover't alpha ~ .1

162.000
162.000
162.000
162.000
162.000
162.000
162 F 000

17.84
33.90
22.58
6.70
3.14
1.03
0.48

0.0000
0.0000
0 ~ 0000
0.0105
0.0061
0.4065
0.8207

Source

PERIOD
STATION PERIOD

Nan
Centrality
Parameter

17.84
18.85

16.62
12.61

0.9948 0.9921 0.9829
0.9540 0.8369 0.3050

adjusted non- Pcwer to
Centrality Adjusted Detect 508
Parameter Pcwer Pover Change

Estimates tor contrasts on combinations ot interaction terms

Source Difference Scd. Err. T-value Prob.

Periad in DC
Period in PC
Period in FC-S
Period in FC-W
Period in DC S
Period in DC-W

1 ~ 3503
1.0986
1 ~ 6381
0 ~ 5591
2.3109
0.3897

0.4202
0.3994
0.4833
0.6361
0,5430
0 ~ 6414

3.214,0016
2.750 .0066
3.390 .0009
0.879 .3808
4.256 .0000
0.608 .5443

Least square means 6 confidence intervals tron analysis ot variance

Source LS Wean Std. Err. T-value Prob. Upper 951 Lover 95%

Period Op-1
Period Op-2
Op 1 04
Op 2 04
apl os
Op 205
Op106
Op206
Op 1 08
Op-2-08
Op 109
Op 209
apl 10
Op 2 10
Op I 12
Op212

0.0)4
0.)16
0.102
0.818
0.500
0.217
0 ~ 343
0.444
0. 413

-0.607
0.004
0.04)
0.800

-1.090
0.565
0.486

0.0342
0 ~ 0754
0,1019
0.2422
0. 1019
0 ~ 1915
0.0823
0.1915
0 ~ 0823
0. 1915
0 '964
0.1915
0.0840
0. 1915
0.0823
0.1915

0.98
4.19
1.00

-3.3S
4 ~ 90
1. 13i.17
2.32
5.02
3.17
0.04
0.23
9.53

-5.69
6.86
2.54

.3278
F 0000
.3170
.0009
.0000
.2588
.0000
.0218
F 0000
.0018
.9657
. 8217
.0000
.0000
.0000
.0122

0.0902
0 ~ 1915
0.0663
0.4174
0.6682
0 ~ 533S
0 '073
0.1269
0 '492
0.1906
0.1636
0.3600
0.6615

-0.7736
0.7007
0.8024

0.0230
0.4410
0.2709
1.2187
0.3309
0 ~ 0998
0.4795
0.7605
0 F 2770
0.9242
0.1553
0.2735
0.939)
1.4071
0 '285
0.1688

Paired comparisons of least square means betveen periods

Source

Period 0.3498 0.0828 4.224 .0000 0.4869 0.2128

Difference Std. Err. T-value Prob. Upper 958 Lover 95%

Paired comparisons of least square means among stations betveen periods

Source DifterenCe Std. Err. T-Value PrOb. Upper 958 LOver 95%

station 04
Scation 05
Station 06
Station 08

~
Station 09
Station lo
Station 12

0.7157
0.2826
0.1003
1.0205
0.0391
0.2899
0.0789

0.2628
0.2169
0.2084
0.2084
0.2144
0.2091
0.2084

2.72 .0072 1.1505
1.30 .1946 0.6414
0.48 .6310 0.4451
4.90 .0000 1.3653
O.i8 8556 0.3156
le)9 ~ 1675 0 ~ 6358
0.38 .7053 0.4237

0.2810
0.0763
0.2445
0.6757
0,3937
0.0560
0.2658

Station-period means and deltas fram original data vhere control n 2

Station Standard Upper
Station-Periad N wean Range Error 958 c.i.

Lover
958 c.i. Nein

Delta
Delta
Range

Upper
95% Cli.

Lover
95% C.Z ~

04 apl
04 Op-2
05 Op. I
05 Op 2
06 Op 1
06 Op-2
08 apl
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op-2
12 Op 1
12 Op 2

17 1.07 2.64
4 3.49 1.5)

17 0.16 0.69
5 0.37 0.76

26 1.43 3.06
5 1.42 0.90

26 0.58 4.03
5 3.37 6.94

19 0.87 3.89
5 0.76 2.64

25 7.01 27.64
5 10.24 20.28

26 0.15 1.46
5 0.31 1.46

0.208
0.314
0.047
0.138
0.144
0.165
0.235
1.221
0.233
0.522
1,439
3.798
0.062
0.289

1.51 0.63
4 ~ 49 2.49
0.26 0.06
0.76 0.01
1.73 1.14
1,88 0.96
1.07 0.10
6.77 0.02
1.36 0.38
2.21 0.68
9,98 4.04

20.78 0.31
0.28 0.02
1.11 0.50

0.44
3.02
0.47
0.14
0.86
0.90
0.01
2,86
0.26
0,25
6.43
9.72
0.43
0.21

3.33
2.08
1.32
1.46
4.13
0.90
4.83
7.64
4. 62
2.64 ~

27.iS
20.2i

2.15
1.46

0.05
1.60
0.64
0.82
0.51
0.38
0.48
0.83
0.28
1 ~ 13
3.48
0.94
0.60
0.98

0.92
4.45
0.30
0.54
1.20
1 ~ 42
0.50
6.55
0.80
1.63
9.38

20.38
0.26
0.57

Period means and deltas tron original control data vhere nv1

Period

Op. 1
Op 2

scation Standard Upper Lover
N Wean Range Errar 95) C.Z. 95% C.Z.

26 0.58 1.08 0.054 0.69 0.46
5 0.51 0.69 0.131 0.88 0.15



Analysis of Variance for HBT for 0074 - Gejidjum pusillum

Stations i 4, 5, 6, 8, 9, 10, 12 level i3 ft NLLW

Data transtorcc»d using log basejo(x + .I)
Results for Analysis ot Variance

Source Source df Error dt P value Prob.

PERIOD
SEASON
STATION
PERIOD~SEASON
STATIONS PERIOD
STATIONc SEASON
PER IODiSTATIONc S EASON

Results tor Pover Analysis
Power at alpha v .1

162.000
162.000
162.000
162.000
162.000
162.000
162.000

1.42
14.03
5.57
1.92
1.43
2. 18
0,90

0.2359
0.0003
0.0000
0.0055
0.2059
0.0472
0.4946

Source

PERIOD
STATIONS PERIOD

Non-
Cent ra 1 ity
Parameter

1.42
8.58

Adjusted non- Po er to
Centrality Adjusted Detect sot
Parameter Pover Pover Change

0.40 0.3250 0.1661 0.6780
2.48 0.6722 0.2679 0.2298

Estimates for contrasts on combinations ot interaction terms

Source Ditterence Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-M
Period in DC S
Period in DC-N

-0,1688
0. 6913
1.1917
0.1909
0.5666
0.9042

0. 3183
0.3026
0,3661
0.4819
0.4113
0. ~ 859

0,530 .5965
2.285 .0236
3.255 .0014
0.396 .6926
1. 317 . 1703

-1.861 .0645

Least square s»ans t confidence intervals frees analysis ot variance

Source LS Hean Std. Err. T-value Prob. Upper 95t Lover 95%

Period Op-I
Period Op-2
Op 1 04
Op204
Op 1-05
Op 2-05
Op 106
Op.2 06
Op108
Op208
Op109
Op.2 09
Op 1 10
Op 2 10
Op 112
Op 2 12

0.358
0.284
0.596
0.128
0.670
0,496
0.017
0.067
0. 2il
0.275
0 ~ 413
0.287
0.265
0.474
0.368
0.390

0.0259
0.0571
0.0772
0.1835

'0.0772
0.1451
0.0623
0.1451
0.0623
0,1451
0,0730
0,1451
0.0636
0. 1451
0.0623
0.1451

13.81 .0000
4.96 .0000
7.72 .0000
0.70 ~ 4857
8.61 .0000
3.42 .0008
0.27 .7897
0.46 .6470
3.39 .0009
1.90 .0593
5.66 .0000
1.98 .0493
4.17 0000
3. 27 . 0013
5.90 .0000
2. 69 . 0019

0.4011
0. 3181
0.7239
0.4318
0.7975
0.7363
0.0865
0. 1734
0.3144
0.5iSS
0.5340
0.5273
0,3107
0.7138
0.4711
0.6302

0.3153
0.1890
0.468

'0.1753
0.5420
0.2564
0.1198

-0.3065
0. 1082
0.0355
0.2924
0.0473
0.1602
0.2339
0.2649
0.1502

Paired comparisons of least square s»ans betveen periods

Source

Period 0.0146 0.0627 1.190 .2359 0.1784 0.0292

Ditterence Std. Err. T-value Prob. Upper 95% Lover 95%

Paired ccxccparisons o! least square means among stations betveen periods

Source Ditference Std. Err. T value Prob. Upper 95% Lover 95%

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.4680
0.1734
0.0499

-0.0642
0.1259
0.2084
0.0222

0.1991
0.1643
0 ~ 1579
0. iS'/9
0.1624
0.1584
0. 1579

2. 35 . 0199 0. 7913
1.06 F 2929 0.4453
0.32 .7523 0.3111
0.41 .6849 0.1970
0.78 ~ 4393 0.3946
1.32 .1901 0.0536
0.14 .8885 0.2390

0.1386
-0.0984
-0. 2113
-0.3254
-0.1421
-0.470

'.2833

Station-period means and deltas from original data vhere control ne2

Station Standard Upper
Station-Period N Nean Range Error 958 c.i.

Lover
95% C.i.

Nean
Delta

Delta i Upper
Range 95% Cli.

Lover
958 C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op.2
06 Op 1
06 Op 2
08 Op.i
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op-1
12 Op 2

17 0,04 0.42 0.027 0.10
0.28 0.42 0.102 0.60

17 0.00 0.07 0.004 0.01
5 0.11 0.21 0.042 0.23

26 0.5i 3.26 0.136 0.79
5 0.72 1.87 0.332 1.64

26 0,65 5.83 0.292 1.25
5 0.25 0.42'.078 0.47

19 0.14 0.83 0.050 0.24
5 0.28 0.76 0.151 0 70

25 0.44 4.86 0.220 0.90
5 0.22 1.04 0.205 0.'79

26 0.11 2,22 0.088 0.35
5 0.15 0.28 0.051 0.29

0.02
0.05
0.00

-0.00
0.23

-0.20
'.05

0.03
0 '3
0,14
0. 01
0.35

.0.01
0.01

0.51
0. 12
0.55
0.54
0.09
0.07
0.22
0.40
0.39
0.37
0.01
0 ' 3
0.25
0.50

2.53 0.84
0.83 0.69
2.26 0,861.49, 1.38
2.81 0.12
0.90 0.38
5.59 0.25
1.56 F 23
1.63 0.61
0.87 0,82
3.23 0.26
1.04 c 0.95i.is 0.37
1.42 1.25

0. 19
0.44
0.25

-0.30
0.29
0.52
0.69
0.42
0. 17
0.07
0.29

v0.09
0.14

-0.25

Period s»ans and deltas trcxa original control data vhere nv2

Period

Op-1
Op 2

Station Standard Upper Lover
N Nean Range Error 95% C.I. 951 C.I.

26 0.42 2.33 0.101 0.63 0.21
5 0 ~ 65 1 ~ 63 0 ~ 311 1.52 -0.21



Analysis ot variance tor MET for 0109 - Grateloupia doryphora

Stations 4, 5, 6 ~ 8, 9, 10, 12 level i3 tc MLLE

Data not transfora»d.

Results tor Analysis ot Variance

Source

PERIOD
SEASON
STATION
PERIOD~SEASON
STATION~PERIOD
STATIONS SEASON
PERIODisTATIONiSPASON

Results tor Power Analysis
Power at alpha ~

Source dt Error df
162.000
162.000
162.000
162.000
162.000
162.000
162.000

P-value

0.60
2 '4
2.77
0.60
0.62
2,77
0.62

Prob.

0.4389
0.0996
0 ~ 0136
0.4)89
0.7139
0.0136
0.7139

Source

PERIOD
STATIONiPERIOD

Non-
Centrality
Parameter

0.60
3.72

Adjusted non-
Centrality
Parse»ter Power

Power ro
Adjusted Detect 501
Power Change

0 ~ 00 0. 1994 0.1237
0.00 0.3590 0.1562

Estimates tor contrasts on combinations ot interacrion terms

Source Ditterence Std. Err. T-value Prob.

Period in DC
Period in PC
Period in FC-S
Period in PC W
Ieriod in DC-S
Period in DC-M

0. 8182
-0.0058
0. 0116
0.0000
1.6364
0.0000

0.7588
0. 7213
0,8727
1. 1487
0.9806
1. 1582

1.078 .2825
-0.008 .9936
0.013 .9894
0.000 1.000
1.669 .0971
0.000 1.000

Least square means 4 confidence Intervals from analysis of varian«e

Source LS Mean Std. Err. T-value Prob. Upper 958 Lower 958

Period Op-I
Period Op 2
Op 1 04
Op 2 04
Op I 05
Op 2 05
Op.j 06
Op206
Op los
Op 2-08
Op 109
Op209
Op 1 10
Op 2 10
Op I 12
Op212

0.066
0.182
0 ~ 017
0.000
0.000
0.012
0.000
0,000
0.000
0.023
0.000
0.000
0.443
1.23S
0.000
0.000

0.0618
0.1362
0. 1841
0 F 4374
0.1841
0.3458
0. 1486
0.3458
0 ~ 1486
0.3458
0, 1740
0.3458
0. 1516
0.3458
0. 1486
0.3458

-1.06
1.3l
0.09
0.00
0.00
0.0)
0.00
0.00
0.00
0.07
0.00

-0.00
2.92

-3.58
0.00

-0.00

.2886
~ 1836
.9250
1,000
1.000
.9733
1,000
1.000
1 ~ 000
.9467
1 ~ 000
1.000
,0040
.0005
1.000
1.000

0.0365
0.0434
0.2871
0.7236
0.)045
0.5605
0.2458
0.5721
0.2458
0.5489
0.2879
0.5721
0 1925
0.6664
0.F 58
0.5721

0 ~ 1681
0.4072
0.3219
0.7236
0 '045

-0.5836
0 '458
0. 5721
0.2458
0.5952
0.2879
0.5721
0.6942
1.8105
0.2458
0.5721

Paired comparisons of least square means between periods

Source

Period 0.1161 0.1496 0.776 .4389 0.3635 0.1)14

Ditterence Std. Err. T-value Prob. Upper 958 Lower 95%

Paired comparisons ot least square means among stations between periods

Source Dltference Std. Err. T-value Prob. Upper 958 Lower 95%

Station Ol
Sration 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.0174
0.0116
0.0000
0.0231
0.0000
0.7950
0.0000

0.4745
0. 3917
0.3764
0.3764.
0.3871
0,3776
0.3764

0.04 .9709
0.03 .9765
0.00 1.000
0.06 .9510
0.00 1.000
2,11 .0368
0.00 1.000

0.7677
0.6596
0.6226
0.6458
0.6404
1.4197
0.6226

0.8024
0.6365
0.6226
0.5995
0.6404
0.1704

-0.6226

Station-period means and deltas from original data where control ne)

04 Op I
Ol Op 2
05 Op 1
05 Op 2
06 Op I
06 Op 2
08 Op-I
08 Op 2
09 Op I
09 Op 2
10 Op 1
10 Op 2
12 Op I
12 Op 2

17 0 F 02 0 AD )8
4 0.00 0.00

17 0.00 0.00
5 0.01 0.07

26 0.00 0.00
5 0.00 0.00

26 0.00 0 F 00
5 0.03 0.14

19 0.00 0.00
5 0.00 0.00

25 0.46 8.54
5 1.49 6.39

26 0.00 0.00
5 0.00 0.00

0.016
0.000
0.000
0 ~ 014
0.000
0.000
0.000,
0.028
0.000
0.000
0.352
1.242
0.000
0.000

0.05

0.05

0.10

1. 19i.93

0.02

0.02

-0.05

0.27
1.96

Period a»ans and deltas from original control data where ne)

Station Standard Upper Lower
Station-Period N Mean Range Error 951 c.i. 951 c.i.

Mean
Delta

0.02
0.00
0.00

-0.01
0.00
0.00
0.00

-0.0)
0.00
0.00

-0.46
1.49
0.00
0.00

Delta
Range

0.28
0.00
0.00
0.07
0.00
0.00

'.00

0.14
0.00
0.00
8 F 54
6.39
0.00
0.00

Upper
95% Cli.

0.02

Lower
95% C.i.

0.05

0.05 -0.10

0.27
1.96

-1.19
4 ~ 93

0.02 -0.05

Period

Op 1
Op 2

Station Standard Upper Lower
N Mean Range Error 95% C.I. 95% C.I.

26 0.00 0.00 0.000
5 0.00 0.00 0.000



Analysis of Variance for KBT for 0033 - Kesperophycus califoznicus
Stations a 4, 5, 6, 8, 9, 10, 12 level +3 ft NLLM

Data transformed using log baselohx w .I)
Satterthwaite'8 Adjustment for Degrees
of Preedom used in Analysis of Variance.

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATION'ERIOD
STATION~ SEASON
PBRIODiSTATION~ SEASON

Results for Power Analysis
Power at alpha i .1

162.000
162.000
162.000
162.000
162.000
162.000
162.000

0.66
0.00

12.64
0.00
1.69
0.33
0. 17

0.4163
0.9719
0.0000
0.9842
0. 1266
0,9218
0.9833

Source

Non-
Centrality
Parameter

Adjusted non- Power to
Centrality Adjusted Detect 508
Parameter Power Power Change

PERIOD 0.66
STATIONiPERIOD '0. 14

0.00 0.2093 0.2615
4.01 0.7463 0.3802 0.2434

Estimates for contrasts on ccmbinations of interaction tezms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in FC
Period in PC-S
Period in FC-N
Period in DC S
Period in DC-N

-0.0000
0.1905
0.1859
0.1951
0.0000

-0.0000

0.1694
0.1611
0.1948
0 '565
0.2189
0.2586

-0.000 1.000
1.183 .2386
0.954 .3 '6
0,761 .4479
0.000 1.000
0.000 1.000

Least. square means 8 confidence intervals from analysis of variance

Source LS Nean Std. Err. T-Value PrOb. Upper 958 Lever 958

Period Op 1
Period Op-2
Op 104
Op204
Op-1 05
Op.l 05
Op106
Op-2-06
Op.l 08
Op.2 08
Opl09
Op209
Op.1.10
Op 2-10
Op112
Op212

0.061
-0.088
0.130
0.000
0.288
0.554
0.009
0.063
0.000
0.000

-0.000
0.000
0.000

-0.000
0.000
0.000

0.0138
0.0304
0.0411
0.0977
0.0411
0.0772
0.0332
0.0772
0.0332
0.0772
0.0389
0.0772
0.0339
0.0772
0.0332
0.0772

4 ~ 41
2.90
3.16
0.00
7.00
7 ~ 17

-0.27
-0.82
0.00
0.00

-0.00
0.00
0.00
0.00
0.00
0.00

.0000

.0043

.0019
1.000
.0000
.0000
.7909
,4155
1.000
1.000
1.000

, 1.000
1.000
1.000
1.000
1.000

-0.0381
0.0378
0. 0619
0. 1616
0.2195
0.4259
0.0461
0.0647
0.0549
0.1277
0.0643
0.1277
0.0560
0. 1277
0.0549
0.1277

0.0837
0.1384

-0.1978
-0.1616
0.3555
0. 6814
0.0637
0. 1908
0.0549
0. 1277

-0.0643
-0.1277
-0.0560
0. 1277
0.0549
0.1277

Paired comparisons of least square means bet~san periods

Source Difference Std. Err. T-value Prob. Upper. 958 Lower 95%

Period 0.0272 0.0334 0.815 F 4163 0.0825

Paired comparisons of least square means among szaz.iona bet~san periods

0.0280

Source Difference Std. Err. T value Prob. Upper 95% Lower 95t

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.1299
0.2661
0.0542

-0.0000
-0.0000
0.0000
0.0000

0. 1060
0.0875
0.0840
0.0840
0.0864
0.0843
0.0840

1.23
3.04
0.65
0.00
0.00
0.00
0.00

.2221 0.0454

.0027 0.4108

.5197 0.1932
1.000 0.1390
1.000 0.1430
1.000 0.1395
1.000 0.1390

0.3051
0,1214
0.0848

-0.1390
0.1430
0.1395
0. 1390

Station-period means and deltas from original data where control na2

04 Op 1
04 Op 2
05 Op 1
05 Op-2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op.2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

17 0.05
4 0.00

17 0. 22
5 0.51

26 0.00
5 0.03

26 0.00
5 0.00

19 0.00
5 0.00

25 0.00
5 0.00

26 0.00
5 0.00

0.21 0.020
0.00 0.000
1.04 0.083
1.60 0.299
0.07 0.003
0.14 0.028
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000

0.09 0.01

0.39 0.0 ~

1.34 0.32
0.01 0.00
0.10 0.05

Period means and deltas from original «ontrol data where n 2

Station Standard Upper Lower
station. Period N Keen Range Error 95% c.i. 951 c.i.

Mean
Delta

0.05
0 ~ 00
0.22
0. 51
0. 00
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Delta
Range

0.21
0 F 00
1 ~ 04
1.60
0.07
0. Le
0,00
0,00
0.00
0.00
0.00
0.00
0.00
0.00

Upper
958 Cli.

0.01

0 ~ 04
0.32
0.00
0.05

Lower
95% C.I.

-0.09

0.39
1.34
0 ~ 01
0. 10

Period

Op 1
Op-2

Station Standard Upper Lower
N Nean Range Error 958 C.I. 958 C. I.

26 0.00 0.00 0.000
5 0.00 0.00 0.000



Analysis ot Variance tor HBT for 0167 - guv. articulated coralline algae

Stations ~ 4, 5. 6, 8. 9, 10. 12 level +3 tc MLLw

Data transformed using arcsin.
Results tor Analysis of variance

Source Source dC Error df P value Prob.

PERIOD
SEASON
STATION
PBRIODiSEASON
STATIONiPERIOD
STATION SEASO~
PERIODiSTATION SEASON

Results Cor Pover Analysis
Pover aC alpha ~ .1

162.000
162,000
162.000
162.000
162.000
162.000
162.000

3.65
3.34
8.08
2,65
0.50
2.88
0.80

0.0579
0.069)
0.0000
0. 1052
0.8063
0,0108
0.5689

Source

Non-
Centrality
Parameter

Adjusted non-
Centrality
Parameter Power

Power to
Ad)usted Detect 508
Pover Change

PERIOD 3.65 2.60 0.6016 0.4852 0.5396
STATION'PERIOD 3.01 0.00 0.3069 0.2706

Estimates tor contrasts on combinations of interaction terms

Source Ditterence Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-W
Period in DC-S
Period in DC-W

1.3026
-1.8962
-3.3973
0.3951

.2.5303
0.0749

1 ~ 2140
1 ~ 1541
1 ~ 3963
1.8379
1.5688
1. 8531

1.073 .2849
1,643 .1023

-2.433 .0161
0.215 .8301
1 ~ 613 . 1087
0.040 .9678

Least square means 8 confidence intervals trcca analysis ot variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 958

Period Op-1 -0.127
Period Op 2 0.330
Op 1 04 .1.607
Op204 0.774
Op 1 05 0.396
Op 2 05 1.031
Opl06 0.246
Op 2 06 0.675
Op 1 08 0.215
Op 2 08 0.480
Op 1 09 0.942
Op 2 09 0.960Opllo 0. 521
Op)10 1,409
Op 112 0.711
Op212 1,409

I'aired comparisons ot least

0 ~ 0989
0,2179
0.2945
0.6998
0.2945
0.5533
0.2377
0.5533
0.2377
0.5533
0. 2185
0.5533
0 ~ 2426
0.5533
0.2377
0.5533

1.29
1.51
5.46I ~ 11
1.35
1 ~ 86
1.04
1.22
0 ~ 91
0.87

-3.38
1.7)
2.15
2.55
2.99
2.55

.2005

.1320

.0000

.2102

.1803
,0642

,.3019
.2242
.3665
.3S65
.0009
.0841
.0332
.0118
.0032
.0118

square means betveen periods

0.0365
0.6903
1. 1196
0.3835
0.8834
1.9462
0.6395
1. 5903
0.1780
0.43 F 9

-0.4818
0 ~ 0445
0.9225
2.3238
1.1041
2.3238

0,2908
-0.0)06
-2.0940

1.9319
0.0909
0.1157
0.1470
0.2402
0.6085
1,3956
1.40)1
1,8750
0.1198
0.4933
0. 3176
0.4933

Source

Period 0.4570 0.2393 1.910 .0519 0.0611 0.8528

Difference Std. Err. T-value Prob. Upper 958 Lower 95%

Paired comparisons ot least, square means among stations betveen periods

Source DICference Std. Srr. T-value Prob. Upper 95t Lower 95%

station 04
Station 05
Station 06
Station 08
Station 09
Station IO
Station 12

0.8326
.0.6348
0.4288
0.2651
0.0172

.0.8873
0.6976

0.7593
0. 6261
0.6022
0.6022
0. 6194
0.6041
0.6022

-1.10
1.01
0.11
0.44
0.03
1.47
1.16

.2144 0.4234

.3127 0.4021

. 4174 0. 5673

.6603 1.2613

.9178 1 ~ 0419

.1438 0. 1121

.2483 0.2985

-2.0886
1.6716
1.4'250
0 7310
1.0074
1.8867
1.6938

Station-period means and deltas from original data vhere control n 2

Station Standard Upper Lower
Scation-Period N 'ean Range Error 95% c.i. 958 c.i. Mean

Delta
Delca
Range

Upper
95% Cli.

Lover
95\ C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op. 2
06 Op I
06 Op-2
08 Op 1
08 Op 2
09 Op. 1
09 Op 2
10 Op-1
10 Op 2
12 Op 1
12 Op 1

17 0.24 1.18 0.068
4 0.10 0.21 0.045

17 0.02 0.14 0.009
5 0.01 0.07 0.014

26 0.03 ~ 0.28 0.012
5 0.04 0.14 0.028

26 0.10 0,90 0.042
5 0.18 0.62 0.123

19 0.20 0.90 0.064
5 0.19 0.42 0.074

25 0.01 0.07 0.005
5 0.00 0.00 0.000

26 0.00 0.00 0.000
5 0.00 0.00 0.000

0.38 0.09
0.25 0.04
0.04 0.00
0.05 0.02
0.05 0.00
0.12 0 ~ 04
0.18 0.01
0,52 0,16
0.33 0.06
0 ~ 40 0.01
0.02 -0.00

-0.19
0.04
0.03
0.06
0.01
0. 03
0.06
0.10
0. 15
0. 12
0.03
0. 08
0.04
0.08

1.39
0.31
0.42'.

17
0.49
0. 21
0 ~ 69
0.62
0 ~ 94
0. 28
0.42
0.14
0.35
0. 14

0.04
0. 17
0.08
0.16
0.04
0.13
0.01
0.22
0. 0)
0.05
0.06
0.15
0.07
0. 15

0 ~ 34
-0.25
-0.02
0.04
0.02
0.06
0.13

.0.42
0.27

-0.28
0 F 00
0.00
0. 01

-0.00

Period means and deltas from original control data vhere ne2

Period

Op 1
Op 2

Station Standard Upper Lover
N Mean Range Error 958 C. I. 95\ C.I.

26 0.04 0.35 0.014 0.07 0.01
5 0 ~ 08 0.14 0 '28 0 '5 Oooo



Analysis ot variance for HBT tor 0016 - Nastocazpus jardinii
StatiOna v 4, 5, 6, 8, 9. 10. 12 leVel v3 tt NLLW

Data transformed using arcsin.

Results tor Analysis ot Variance

Saurce Source dt Error dt P-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONS PERIOD
STATIONi6 EASON
PERIOD'STATION'EASON

Results for Pover Analysis
Pover at alpha ~ .1

162.000
162.000
162.000
162.000
162,000
162.000
162.000

5.01
1.9l
2.41
2.69
0.48
0.30
0.0$

0.0266
0.1660
0,0257
0.1027
0.8249
0 '351
0.9981

Sou'rce

Non
Centrality
Parameter

Adjusted non- ~ Paver to
Centrality, Adjusted Detect sot
parameter Pover Paver Change

PERIOD 5. 01 3.95 0.1204 0.6308 0. 1636
STATION'PERIOD 2. S6 0.00 0.2959 0. 1225

Estimates tor contrasts on combinations at interaction terms

Source Ditierence Std. Err. T-value Prob.

Period in DC
Period in PC
Period in FC-S
Period in PC.W
Period in DC S
Period in DC-W

3.5953
-0. 9177

1. 8165
0.0189
6.0060

-1.1845

1.4615
1 ~ 3893
1. 6809
2. 2126
1. 8886
2.2308

-2.460 .0149
-0.661 .5099
-1.081 .2815
-0,009 .9932
-3.1$ 0 .0018
0.531 .5962

Least square means 4 confidence intervals frees analysis ot variance

Source LS Mean Std. Err. T-value I rob. Upper 951 Lover 95t

Period Op-1
Period Op-2
Op 1 ol
Op-2-Ol
Op-1-05
Op 205
Op I 06
Op-2-06
Op-I-Os
Op 2 ~ 08
Op 109
Op 209
Op-1 10
Op 2 10
Op112
Op212

6 ~ 333
6.978
6.683
7.565
6.88$
7.311
5.650
5.263
6.500
1 ~ 311
6. 115
7.311

'.998

6.777
6.500
1,311

0. 1191
0.2623
0.3545
0,8425
0.3545
0.6660
0.2862
0.6660
0.2862
0.6660
0.3352
0.6660
0.2921
0.6660
0.2862
0.6660

53, 19 . 0000
26.60 .0000
18.85 .0000
8.98 .0000

19.43 .0000
10,98 .0000
19.74 ~ 0000
7.90 .00002'1 .0000

10.9$ .0000
18.24 .0000
10 98 0000
20.54 .0000
10.17 .0000
22.71 .0000
10.98 ,0000

6.5304
7.4121
1.2691
8.9581
7.4747
8.4124
6.1236
6.36l9
6. 9131
8.4124
6.6701
8 ~ 4124
6.4812
7.8784
6. 9731
8.4124

6.1364
6. 5442
6.0961
6. 1713
6. 3017
6.2087
5. 1768
4 ~ 1613
6.0263
6.2087
5.5609
6.2087
5.5149
5.6748
6.0263
6.2087

Paired CampariSOna af leaat Square mesne betveen perlOda

Source

Period 0.64 ' 0.2881 -2.238 .0266 -0.1682 1. L213

Difference Std. Err. T-value Prob. Upper 95% Lamer 95%

I'aired comparisons of least square means among stations betveen periods

Source Difterence Std. Err. T-value Prob. Upper 95% Lover 95$

Station 0 ~

Station 05
Era~ion O6
Station 08
Station 09
Station 10
Station 12

0.8824
0.4224
0. 3871

-0.8108
1.1951
0.7786
0.810$

0.9140
0.7545
0.7249
0.7249
0.7456
0.7273
0.7249

0.97
0.56
0.53
1.12
1.60

-1.07
1 ~ 12

.3358 0.6297

.5764 0.8258

.5941 1,5863

.2650 0.3884
~ 1109 0. 0385
.2860 O.l246
~ 2650 0,3$ 8l

2.3945
1.6706

-0.8121
2.0101
2.4286
1.9817
2.0101

Station. period means and deltas tram original data where control nv2

Station Standard Upper
Station-Period N Nean Range Error 958 c.i.

Lower
95% c.i.

Mean
Delta

Delta
Range

Upper
958 Cli.

Lever
958 C.I

04 Op.l
04 Op 2
05 Op.l
05 Op-2
06 Op I
06 Op 2
08 Op 1
08 Op-2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

17 0 ~ 02 0.42
0.00 0.00

17 0.00 0,00
5 0.00 0.00

26 0.06 0.35
5 0.15 0.28

26 0.00 0,07
5 0.00 0.00

19 0.06 0.42
5 0.00 0.00

25 0.04 0.42
5 0.03 0.14

26 0.00 0.07
5 0.00 0.00

0.025
0.000
0.000
0.000
0.017
0.046
0.003
0.000
0.028
0.000
0.020
0.028
0.003
0.000

0.08 0.03

0.09 0.02
0.28 0.02
0.01 0.00

0.12 0.00

0.09 0.00
0 ~ 10 -0.05
0.01 0.00

1.49
1. 67
1 ~ 51
1. 62
1. 30
1.47
1.36
1.62
1. ~ I
1.62
1.32
1.59
1.36l. 62

1.81
0. 31
1. 87
0 ~ 45
2,12
0.38
2, I'2
0.45
1,94
0.45
2. 12
0.31
2.12
0.45

1.78
1. 90
1. 82l. 83
1. 54
1.70
1. 59
1.83
1.70
1.83
1.55
1. 74
1 ~ 59
1.83

1 ~ 19
1 ~ 43
1.20
1.41
1. 01
1. 23
1.13
1,41
1.11
1.41
1.08
1.44
1,13
1.41

Period means and deltas fraa original control data vhere na2

Period
Sta'cion Standard Upper

N Nean Range Error 95t C.I.
Lover

95% C.I.

Op 1
Op 2

26 1.36 2.12 0.113 1.60 1.13
5 1.62 0.45 0.015 1.$ 3 1.41



Analysis ot Variance tor NBT tor 0082 - Mastocarpus papillatus
StatiOna a 4, 5, 6. 8, 9, 10, 12 leVel i3 tt MLLN

Data transformed using arcsln.

Results for Analysis of Variance

Source Source df Error dt P-value Prob.

PERIOD
SEASON
STATION
PERIODi SEASON
STATIONS PERIOD
STATIONS SEASON
PERIODiSTATIONiSEASON

Results for Pcwer Analysis
Power at alpha ~ .1

162.000
162.000
162.000
162.000
162.000
162 F 000
162.000

1.98
10.11
32,60

1.20
5.53
2.13
1.09

0.1615
0.0018
0.0000
0.2149
0.0000
0.0527
0.3696

Source

PERIOD
STATION PERIOD

Non-
Centrality
Parameter

1 ~ 98
33.16

Adjusted non- Power to
Centrality Adjusted Detect 501
Parameter Pcwer Pover Change

0.95 0 '047 0.2551 1 ~ 0000
26 75 0.9986 0.9927 0.8841

Bstimates for contrasts on combinations of interaction terms

Source Ditterence Std. Err. T value Prob.

Period in DC
Period in PC
Period in FC-S
Period in FC N
Period in DC-S
Period in IC-N

18.7085
1.5422
6.7643
8.3202

-26.6280
10.'7891

5.7541
5.4101
6.6180
8 ~ 7114
7.4360
8.'7831

3. 251 . 0014
1.379 .1699
1.022 .3083
0.955 .3410
3.581 .0005
1.228 .2211

Least square means 6 confidence intervals frcca analysis ot variance

Source LS Mean Std. Err. T-value Prab. Upper 958 Lover 95%

Period Op-I
Period Op 2
Op 1 04
Op-2-04
Oplas
Op205
Op.l 06
Op 2 06
Op 1 08
Op 2 08
Op 1 09
Op.2 09
Op 1 la
Op 2 10apl ll
Op 2 12

8.110
9.705
8.344
3.858

10.667
8.832

.7.236
8,457

15.828
15.025
12. 358
21.499
4.016

17. 695
12 ~ 791
9.483

0.4688
1.0327
1.3958
3.3170
1.3958
2.6223
1 ~ 1261
2.6223
1.1261
2.6223
1.3199
2.6223
1 ~ 1500
2.6223
1 ~ 1267
2 '223

17.30 .0000
9.40 .0000
5.98 .0000
1.16 .2465
7.64 .0000
3.37 .0009
6.42 .0000
3.23 .0015

14.05 .0000
5.73 .0000
9.36 .0000
8.20 ..0000
3.49 .0006
6.75 ~ 0000

11,35 ~ 0000
3.62 .0004

8.8855
11.4136
10.6533

9;3451
12.9760
13.1705

5.3720
4.1191

17.6924
19.3635
14.5418
25.8374

5.9184
22.0335
14.6554
13.8210

7.3344
7.9966
6.0350

-1.6295
8.3577
4.4942
9.0999

12.7954
13.9645
10. 6813
10 i 1749
17 ~ 1611
2.1136

13.3573
10.9275
5.1447

Paired comparisons ot least square scans betveen periods

Source

Period 1.5952 1.1342 1.406 .1615 0.2811 3.4115

DifferenCe Std. Brr. T-Value PrOb. Upper 95% LOver 95%

Paired comparisons of least square means among stations betveen periods

Source Ditference Std. Brr. T-value Prob. Upper 95% Lover 95l

Station 04
Station 05
Statfon 06
Station 08
Station 09
Station 10
Station 12

4.4864
1.8345
1. 2213
0.8031
9 ~ 1409

13.6793
3.3086

3.5987
2. 9107
2.8541
2.8541
2.9357
2.8634
2.8541

1.25 .2143
0.62 .5371
0.43 .6693
0.28 .7788
3.11 .0022
4.78 F 0000
1 ~ 16 ~ 2481

10.4398
6.7489
5.9429
5.5247

-4.2843
8,9424
8.0302

1.4610
3.0799
3.5003

-3. 9185
13.9975
18.4163

1.4130

Station periad means and deltas fram original data vhere control na2

Station Standard Upper Lcwer 'ean
Station-Period N Mean Range Error 95% c.i. 95% c.i. Delta

Delta Upper
Range 951 CZi.

Lower
95% C.Z,

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op-1
08 Op 2
09 Op I
09 Op 2
10 Op 1
10 Op-2
12 Op 1
12 Op 2

17
4

17
5

26
5

26
5

19
5

25
5

26
5

9.49 15.21
20.52 13.68
7.26 16.18

14,49 18.33
29.08 43.82
40.46 32.99

3.15 10.62
8.08 13.06
5.75 12.15
2.10 4.65

15.32 42,57
5.15 12.29
5.64 22.64

12.60 18.61

1.192
3.178
1.005
3.666
2.446
6.790
0.621
2.638
0.824
0.900
2.234
2 ~ 112
1.063
3.464

12.02 6.97
30.63 10.41

9.39 5.13
24.67 4.31
34.12 24.04
59.31 21.61
4.43 1.81

15.41 '.76
1.48 4.02
4.60 0.40

19 ~ 93 10,71
11.02 0.71
7.83 3.45

22.21 2 ~ 98

9.90
8.42

12 ~ 13
12 ~ 00
10.74
13.91
15.19
18.40
13 ~ 27
24.39

3.50
21.33
12.69
13. 89

21 ~ 35 12 ~ 84
12.92 17.49
19.62

,
14.8S

10.66 17.57
25.76 7 15
13.26 7.39
33.99 17.95
14,97 26.06
39.06 16.99
24.34 38.47
58.65 8.10
21.49 32.68
33.09 15.90
24,11 27.22

6.97
-0.65
9.39
6.43

13,73
20.55
12.42
10.74
9.55

10.31
1.10
9 ~ 98
9.49
0.55

Period means and deltas tram original control data vhere n~2

Ieriod

Op I
Op 2

Station Standard Upper Lover
N Mean Range Error 9R% C.Z. 958 C.Z.

26 18.34 34.34 1.487 21.40 15.28
5 26.49 24.06 4.981 40.31 12.66



Analysis of Variance Cor HET for 0102 - Hazzaella affinis
Scations 4, 5, 6, 8. 9. 10. 12 level w3 Ct HLLN

Data transfozned using arcsin.

Results for Analysis of Variance

Source Source df Brror df P-value Prob.

PERIOD
SEASON
STATION
PERIOD~ SEASON
STATIONiPBR IOD
STATIONiSEASON
PERIOD+STATION~SEASON

Resulcs Cor Power Analysis
Pover at alpha i .1

162 F 000
162.000
162.000
162.000
162.000
162.000
162.000

2.48
26.00
11 ~ 57

3.54
1.67
2.21
0.68

0. 1175
0.0000
0.0000
0.0619
0.1310
0 '445
0.6672

Source

Non-
Cencralicy
Paraneter

Ad5usted non- Pover to
Centrality Ad)usted Detect. 50%
Paraeeter POver Fever Change

PERIOD 2.48 1.45 0.4698 0.3296 0.5796
STATIONiPERIOD 10 ~ 03 3.91 0.7416 0.3725 0.3082

Estinates Cor contrasts on cazbinations of interaction tezzLs

Source Difference Std. Err. T-value Prob.

Period in DC
Pez'iod in FC
Period in FC-S
Period in Fc-N
Period in DC-8
Period in DC-N

4,8136
0.3638
2.0400
1.3125
9.3220
0. 3051

2 ~ 3841
2.2664
2 '420
3.6094
3.0809
3. 6391

2.019 .0451
0.161 .8727
0.744 .4580

-0. 364 .7166
3.026 .0029
0.084 .9333

Least square scans I confidence intervals froa analysis of variance

Source LS Hean Std. Err. T-value Prob. Upper 95% Lover 95%

Period Op-I
Period Op-2
Op 1 0 ~

Op 2 04
Op 1.05
Op 205
Op 106
Op 206
Op 1-08
Op 208
Op109
Op.2 09
Op 1 10
Op 2 10
Op 112
Op 2 12

1.929
1,189
3.705
3.506
3.799
3.605
1.503
1.532
1. 678
0.955
0,876
0. 140
0.185

-3.004
3.509
3.501

0.1942
0.4279
0.5783
1.3743
0.5783
1.0865
0.4668
1.0865
0.4668
1.0865
0,5469
1.0865
0.4765
1.0865
0.4668
1.0865

9.93 .0000 2.2502
2.78 ~ 0061 1.8971
6.41 .0000 4.6613
2.55 ~ 0117 5.7793
6.57 .0000 4.7557
3 '2 F 0011 5.4027
3.22 .0015 2.2754
1.41 .1605 3.3292
3.59 .0004 2.4500

-0.8S .380S 0.8425
1.60 ~ 1113 0.0290
0.13 .8974 1.9377
0.39 .6986 0.9730
2.77 .0063 1.2071
7.52 .0000 4.2810
3.22 .0015 5.2984

1.6075
0.4814
2.7478
1. 2322
2.8422
1.8079
0.7309
0.2657
0.9054
2 7523

-1.7804
1.6571

-0.6034
4.8019
2.7364
1.7036

Paired cazparisons of least square neans betveen periods

Source

Period 0.7396 0. ~ 699 1.574 ~ 1175 1.5170 0.0378

Difference Std. Err. T-value Prob. Upper 958 Lover 958

Paired conparisons of least square scans asong stations betveen periods

Source

Station 04
Station 05
Stacion 06
Station 08
Station 09
Scation 10
Station 12

0.1988
0,1936
0.0286
2.6325
1,0159
3.1893
0.0077

1.4910
1. 2308
1.1825
1. 1825
1.2164
1.1864
1.1825

Difference Std. Brr. T-value

0. 13
0.16

-0.02
2.23
0.84
2.69
0.01

Prob.

.8941

.8752

.9807

.0274

.4048

.0079

.9948

2.6654
2.2298
1.9277
4.5888
0.9963
5. 1519
1.9640

2.2679
-1.8426

1.9849
0.6763
3.0282
1.2266
1.9486

Upper 958 Lover 958

Station period neans and deltas fran original data where contzol n 2

Station Standard Upper Lover
Station Period N Hean Range Brror 958 c.i. 95% c.i. Hean

Delta
Delta
Range

Upper
951 CIi.

Lover
95% C.Z.

04 Op 1
04 Op?
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op I
08 Op.2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op I
12 Op 2

17 0,00 0.07 0.004 0.01
0.10 0.28 0.066 0.32

17 0.00 0.00, 0.000
5 0.01 0.07 0.014 0.05

26 0.24 1.46 0.071 0.39
5 0.31 0.76 0.162 0.76

26 0.57 5.28 0.288 1.16
5 1.00 2.36 0.415 2.15

19 0.89 2.71 0.223 1.36
5 0.75 2.29 0.425 1.93

25 0.64 3.40 0.183 1.02
5 2.15 3.68 0.776 4.31

26 0.00 0.07 0.003 0.01
5 0.03 0.14 0.028 0,10

0.00
0. 11

-0.02
0.10
0.14

-0.02
0. 15
0.42
0.43
0.26
0.00
0.00
0.05

0.56
0.39
0.57
0.44
0.24
0.15

-0.09
0.54
0.37
0.29
0. 15
1. 69
0.48
0.43

1.87
0.62
1.81
0.59
2.36
0.56
5.73
2.64
F 88
2.29
3.30
4.27
Il81
0.59

0.81
0.86
0.82
0.75
0.44
0.43
0.45
0.73
0.04
0.86
0. 17
0.64
0.65
0.72

0.31
0.08
0.32
0. 13
0 ~ 04
0. 12
0.64
1. 81
0.77
1.45

-0.46
4.03
0.30
0.14

Period scans and deltas fraa original control data «here nw2

Period
Station Standard Upper

N Hean Range Brror 958 C.Z.
Lover

95% C.Z.

Op 1
Op 2

26 0.48 1.81 0.084 0.65 0.31
5 0.46 0.59 0.107 0.76 0.16



Analysis ot variance for NET tor 1324 - Matzaella tlaccida
StaCIOnS i 4, 5, 6, 8, 9. 10 ~ 12 leVel i3 ft NLI.W

Data not, transformed.

Results for Analysis of Variance

Source Source dt Brror d! F-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATION+PERIOD
STATION+SEASON
PERIOD~STATION~SBASON

Results for Power Analysis
Power at alpha ~ .I

162.000
162.000
162.000
162.000
162.000
162.000
162,000

0.78
22.89
5.46
2.35
0 F 43
1.25
0.31

0. 3771
0.0000
0.0000
0,1269
0.8570
0.2857
0.9301

Source

Non-
Centrality
Parameter

Adjusted non- POver CO
Centrality Adjusced Detect 508
Parameter Pover Po er Change

PERIOD 0.78 0.00 0.2285 0.2780
STATIOÃiPBRIOD 2.59 0.00 0 '760 0.3608

Estimates for contrasts on combinations ot interaction terms

Source Difference Std. Err. T-value Prob.

Period ln DC
Period in FC
Period ln PC S
Period in PC W

Period in DC-S
Period in DC-w

5.6960
1.6722
1.2222
2.1222

12,2 LEO
0.8239

3.2926
3. 1301
3.7870
4.9848
4.2550
5.0259

1,730
0.534
0.323
0.426

-2.871
0.164

.0855

.5939

.7473

.6709

.0046

.8700

Least square means 8 confidence intervals from analysis ot variance

Source LS Wean Std. Brr. T-value Prob. Upper 95% Lover 95%

Period Op-1
Period Op-2Oploi
Op204
Oplcs
Op 205
Op106
Op 206
Op108
Op208
Op109
Op 209
Op.1-10
Op210
Op 112
Op212

8.073
8.647
7.982
7 '65
8.896
8.264
4.563
4.039
8.498

10.191
9 ~ 525

10.191
8.545

10 ~ 191
8.500

10.191

0.2683
0.5910
0 '987
1.8980
0.7987
1.5005
0.6447
1.5005
0.6447
1 ~ 5005
0.7553
1.5005
0.6580
1.5005
0.6447
1.5005

30.09 .0000
14.63 .0000
9.99 ,0000
3.93 .0001

11.14 .0000
5.51 .0000
7.08 0000
2.69 .0079

13.18 .0000
6.79 F 0000

12.61 .0000
6.79 .0000

12.99 .0000
6.79 .0000

13.18 ,0000
6.79 .0000

8 ~ 5164
9.6251
9.3029

10.6052
10. 2172
10.7462

5.6299
6.5217
9.564'2

1'2.6733
10.7743
12.6733
9.6337

12.6733
9 5669

12.6733

'7.6289
7.6699
6.6602
4.3253
7.5745
5,7815
3.4967
1.5570
7.4310
7.7086
8 ~ 2755
7.7086
7.4565
7.7086
7.4337
7.7086

Iaired comparisons ot least square means betveen periods

Source

Period 0.5748 0.6490 0.886 ~ 3771 0.4988 1.6485

Difterence Std. Err. T-value Prob. Upper 951 Lover 95%

Paired comparisons ot least square means among stations between periods

Source Difference Std. Brr. T-value Prob. Upper 958 Lower 958

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Stacion 12

0.5163
0.6320
0.5239.l. 6934
0.6661
1. 6459
1 6907

2.0593
1.6999
1.6332
1.6332
1.6799
1.6385
1.6332

0.25
0,37
0.32
1.04

.0.40
1.00

-1.04

,8024 3,9229
.7105 3.4441
.7488 3,2257
.3013 1.0084
.6923 2.1130
.3166 1.0647
.3021 1.0111

2 '904
2,1801
2.1778
4.3952

'3.4451

4.3564
4.3925

Station-period means and deltas from original data vhere control ni2

Scation Standard Upper Lover
Station-Period N Wean Range Error 95% c.i. 951 c.i. Wean

Delta
De 1 ca
Range

Upper Lover
958 Cli. 95% C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op-2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op. 1
10 Op 2
12 Op 1
12 Op-2

17 1.22
5.05

17 0.35
5 2.24

26 3.94
5 6.60

26 0.00
5 0.00

19 0.00
5 0.00

25 0.00
5 0.00

26 0.00
5 0.00

5.56 0.433
4.86 1.083
1.11 0.094
6.04 1.071

10.83, 0.623
9.10 1.479
0.07 0.003
0.00 0,000
0.07 0.004
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000

2.14 0.30
8.50 1.61
0.55 0.15
5.21 0.74
5.22 2.65

10.70 2.49
0.01 0.00

0.01 -0.00

7,94
7.31
8.82
8.57
4.56
4,21
8.50

10.81
9.43

10.81
8.60

10.81
8.50

10.81

8.19
7 ~ 12

12.43
10.45

8 ~ Sl
4.48

15.35
10.94
13.47
10.94
15.35
10.94
15.35
10.94

9 19
12.57
10.43
14.34
5.51
6.49

10 ~ 05
16.45
11.19
16.45
10,20
16.45
10.05
16.45

6.70
2.05
7.20
2.80
3.62
1.93
6.95
5.16
7.66
5.16
6.99
5.16
6.95
5.16

Period means and deltas fraa original control data vhere ne2

Period

Op 1
Op 2

Station Standard Upper Lover
N Wean Range Brror 95% C.I. 958 C.I.

26 8.50 15.35 0.752 10.05 6.95
5 10.81 10.94 2.033 16.45 5.16



Analysis of Variance for NET Cor 0090 - Matzaella heterocazpa

Stations i 4, 5, 6. 8, 9, 10, 12 level +3 Cc MLLW

Data not transformed.

Results for Analysis of Variance

Source Source dC Error df F-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONiPERIOD
STATION~SEASON
PERIOD'STATION'SEASON

Results for Power Analysis
Pover at alpha r .1

162.000
162.000
162.000
162.000
162.000
162.000
162.000

30.88
6.67
3.39
7.76
0.65
1.45
0.69

0.0000
0. 0107
0.0036
0.0060
Oi6910
0.1987
0 ~ 6619

Source

Non-
Centrality
Parameter

Ad]usted non- Rwer to
Centrality Ad)usted Detect sot
Parameter Pover Pover Change

PERIOD 30.88 29.50 0.9999 0.9999 0.3574
STATION PERIOD 3.89 0.00 0.3715 0.2366

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in FC
Periad in FC-S
Periad~in FC-W
Period in DC-S
Period in DC-W

1.0874
1 ~ 4438
1.2803
1. 6073
0.0178
2.1916

0.3301
0.3138
0.3797
0.4998
0.4266
0.5039

, 3.294 .0012
4.601 .0000
3.372 .0009
3.216 .0016
0.042 .9668
4.351 .0000

Least square means 6 confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95't Lcwer 95't

Period Op-I
Period Op-2Oplci
Op 1 04
Op-1 05
Op1 05
Op106
Op206apl os=
Op.2 08
Op.l 09
Op.2 09
Op 1 10
Op-2 10
Op112
Op1 12

0.477
0. 116
0.513
0. 01'7
0.484
0,067
0.250
0.281
0.549
0.258
0.610
0.234
0.392
0.258
0.544
0.258

0 0169
0.0592
0.0801
0. 1903
0.0801
0.1504
0.0646
0.1504
0.0646
0. 1504
0.0757
0.1504
0.0660
0.1504
0.0646
0.1504

17.75 .0000
1.95 .0525
6.41 ,0000
0.09 .9274
6.05 .0000
0.44 ,.6588
3.86 ~ 0002

-1.87 .0639
8.49 .0000
1.71 .0889
8.06 .0000
1.56 ~ 1212
5.94 .0000
1.71,0889
8.41 .0000
1.71 .0889

0. 5118
0.2138
0.6456
0.3322
0. 6167
0.3154
0.3567
0.0318
0.6558
0.5064
0.7352
0.4833
0.5011
0.5064
0.6505
0.5064

0.4328
0.0177
0.3806
0.2974
0.3517

-0.1823
0,1428
0.5296
0. 4419
0.00S6
0.4847
0. 0145
0.2828
0.0086
0.4366
0.0086

Paired comparisons of least square means betveen periods

Source Difference Std. Err, T-value Prob. Upper 95t

Period 0.3616 0.0651 5.557 .0000 0.4692

Paired comparisons of least square means among stations betveen periods

Lover 95t

0.2540

Source Difference Std. Err. T-value Prob. Upper 95't Lover 95t

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.4958
0.4176
0.5304
0.2914
0.3756
0.1344
0.2860

0.1065
0. 1704
0.1637
0.1637
0.1684
0.1643
0.1637

2.40 .0175 0.8373
2.45 .0153 0.6996
3,24 .0015 0.8013
1.78 .0771 0.5621
2.23 .0271 0.6542
0.82

.iles

3 0.4062
1.75 .0826 0.5569

0.1542
0. 1357
0 F 2595
0.0105
0.0970
0.1373
0.0351 i

Station-periad means and deltas fraca original data vhere control ne2

Starion Standard Upper Lover
Station-Period N Mean Range Error 95t c.i. 95t c.i. Mean

Delta
Delta Upper
Range 95t Cli.

Lcwer
95\ C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op-2
06 Op 1
06 Op 2
08 Op-1
08 Op 2
09, Op 1
09 Op-2
10 Op 1
10 Op.2
12 Op. 1
12 Op 2

17
4

17
5

26
5

26
5

19
5

25
5

26
5

0.09 0.42
0.45 0.69
0.11 0.49
0.22 0.62
0.30 0.97
0.61 1 ~ 39
0.00 0.00
0.00 0.00
0.01 0.07
0.03 0.14
0.16 1.39
0.00 0.00
0.01 0.07
0.00 0.00

0.037
0.157
0 ~ 041
0.111
0.062
0.253
0.000
0.000
0.005
0.028
0.074
0.000
0.004
0.000

0 ~ 17
0.95
0.20
0.53
0,43
1.31

0.02
0. 10
0.32

0.01

0.01
0.05
0.03

-0.09
0.17
0.09

0.00
0.05
0. 01

0.00

0.52
0.10
0.50
0.06
0.25

-0.33
0.55
0.28
0.62
0.26
0.38
0.28
0.54
0.2S

1.18
0.49
1.22
0.59
1.60
1.22
1.46
0,45
1.22
0.38
2.26
0.45
1.46
0. ~ 5

0 ~ 71
0.27
0.69
0. 34
0.41
0,29
0.68
0.50
0.77
0.45
0.59
0.50
0 '8
0.50

0.34
0,46
0.30

-0.11
0.09
0.94
0.42
0.07
0.46
0.07
0.18
0 '7
0.41
0.07

Period means and deltas fram original control data vhere n 2

Periad

Op 1
Op 2

Station Standard Upper Lover
N Mean Range Error 95't C.I. 95t C.I.

26 0.55 1.46 0 '65 0.68 0.42
5 0.28 0.45 0.079 0 F 50 0.07



Analysis of Variance «or HBT for 0081 Mazsaella leptorhynchos

StatiOna a 4, 5, 6, 8. 9. 10. 12 leVel i) tC MLLW

Data transformed using arcsin.
Results tor Analysis of Variance

Source Source dt Error df P-value Prob.

PERIOD
SEASON
STATION
PERIOD~SEASON
STATION*PERIOD
STATION SEASON
PERIOD~STATIONiSEASON

Results for Pcwer Analysis
Power at alpha ~ .1

162.000
162e000
162.000
162.000
162.000
162.000
162.000

0.00
26.27
11 ~ 11
0.23
0.28
1. 89

1.26'.9876
0.0000
0.0000
0.6336
0.9477
0.0860
0.2803

Source

Non-
Centralicy
Parameter

Adjusted non-
Cancralicy
Parameter Power

Pcwer CO
Adjusted Detecr. 50\
Power Change

PERIOD 0.00 0.00 0.1000 0.6672
STATIONiPERIOD 1.65 0.00 0.2087 0.4010

Estimates for contrasts on coebinations of interaction terms

Source * Ditferance Std. Err. T value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-W
Period in DC-S
Period in DC-w

0.6989
0.6708

-0 '778
1.7194
1 ~ 2133
2 '111

1. 3108
1. 2461
1.5076
1.9844
1. 6939
2.0008

0.5))
0.5)8
0.251
0.866
0.716

-1.305

.5946

. 5911

.8024

.3875

.4749

.1937

Least square means 4 contidance intervals tram analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 951 Lower 95)

Period Op-1
Pet'iod Op-2
Op 1 04
Op204
Op105
Op205
Op 106
Op 206
Op los
Op 208
Op 109
Op 209Opllc
Op210
Op)12
Op-2 12

0.367
-0.363
0.911
1.432
0,403
0 '97

-0.499
0 '43
0.139

-0.136
0.331
0.849
2.502
2.176
0.744
0.597

0.1068
0.2353
0 ~ 3180
0.'7556
0.3180
0.5974
0.2567
0.5974
0.2567
0.5974
0.3007
0;5974
0.2620
0.5974
0.2567
0. 5914

3.44
1. 54
2.86

-1.89
1.27
1.00
1.94
1.41
0.54

-0.2)
1.10
1.42

-9.55
3,64
2.90
1.00

0007
~ 1244
.0047
.0599
.2069
.3191
~ 0537
~ 1603
.5890
.8196
.2721
. 1573
.0000
.0004
.0043
~ 3191

0.1908
0.0258

-0.38 '
-0.1817
0.9290
1.5852
0.0742
0.1456
0.2857
0.8511
0.8281
1.8369
2.0687
1.1876
1. 1688
1.5852

0.5441
0.1526
1.4367
2. 6817
0. 1231
0.3912
0.9234-l.8308
0.5635
1.1247
0.1660
0. 1395

-2.9355
).1640
0. 3196
0,3912

Paired comparisons of least square means between periods

Source

Period

Dlfterence Std. Err. T-value Prob. Upper 95% Lower 951

0 ~ 0040 0.2584 0.016 9876 0.423 ~ 0.4314

I'aired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 958

Station 04
Station 05
Station 06
Station 08
Station 09
station 10
Station 12

0.5210
0.1941
0.3438

-0.0025
0. 5113

-0.3263
0. 1472

0.8198
0. 6761
0.6502
0.6502
0.6688
0.6523
0.6502

0.64 .5260 1.8772
-0.29 .7747 0.9254
0.53 .5976 1.4194
0.00 .9970 1.0731
0.77 .4403 0.5890
0.50 .6176 0.7528
0.23 .8212 1.2228

0.8)52
1.)135

-0. 7) 17
1.0780l.6237
1.4054
0.9284

StatiOn-periOd mesne and daltaa frOm Original data Where Central nw2

Scation Standard Upper Lower
Station-Period N Mean Range Error 95% c.i. 958 c.i. Mean

Delta
Delta Upper
Range 95l Cli

Lower
95% C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op.l
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

17 0. 18 0. 90 0. 011 0 ~ 3)
4 0.26 0.42 0 091 0.55

17 0.01 0.14 '.009 0.03
5 0.01 0.07 0.014 0 ~ 05

26 0.08 0.42 0.019 0.12
5 0.10 0.21 0.035 0.20

26 0.10 1.67 0,064 0.23
5 0,06 0.14 0.026 0.13

19 0.03 0.21 0,01) 0.05
5 0.00 0.00 0.000

25 0.39 1.87 0.077 0.55
5 0.47 1.32 0.225 1 ~ 10

26 0.00 0.00 0.000
5 0.01 0.07 0.014 0.05

0.03
0.0)
0.01
0.02
0.04
0.00
0.03
0.02

-0.00

0.23
0.15

0.02

0,15
0.24
0.02
0.03
0.05
0.05
0.07
0.01
0.01
0.05
Oi)5
0.42
0 '3
0.03

1.01 0.00
0.35 0.02
0.17 0.04
0.24 0.15
0.38 0.01
0.14 0.02
1.81 0.07
0.24 0.12
0.28 0.04
0. 11 0,14
1. 81 0. 20
1 ~ 32 0.23
0,14 0.05
0.2 ~ 0.15

-0.31
0. 51

-0.00
0.08
0.09
0,12
0.20
0. 14
0.02

-0.05
0. 51
1.08
0.02
0.08

Period means and deltas tron original control data where ne)

Period
Station Scandard Upper Lcwer

N Mean Range Error 95% C.I. 958 C.I.
Op 1
Op 2

26 0.03
5 0.05

0.14 0.008 0.05 0.02
0.17 0.034 0.14 0.05



Analysis of Variance for NST for 0059 - non-coralline crust

StatiOna 4, 5, 6, 8. 9. 10. 12 leVel a3 ft NLLW

Data transformed using square root(x v jj
Results for Analysis oc variance

Source Source df Brror dC P-value Prob.

PERIOD
SEASON
STATION
PERIODisEASON
STATION PERIOD
STATIONiSEASON
PERIOD~ STATION~SEASON

Reaulta COr Paver Analyaie
Power at alpha ~ .1

162.000
162.000
162.000
162.000
162.000
162.000
162.000

23.38
1.97

34.18
'7. 11
3.63
3.66
0. 17

0,0000
0.162i
0.0000
0.0084
0.0021
0.0020
0.9841

Source

Non-
centrality
parameter

Adjusted non- Pover t,o
Centrality Adjusted Detect 50)
Parameter Pover Pover Change

PERIOD 23.38 22.09 0.9992 0.9988 1.0000
STATION PBRIOD 21. 77 15.50 0.9761 0.9070 0.9802

Estimates for contrasts on combinations of interaction tezms

Source Difference Std. Brr. T value Prob.

Period in DC
Period in PC
Pez'iod in PC-S
Period in PC-W
Period in DC-S
Period in DC-W

2.6369
1.3191
2.1469
0.4913
3.9908
1 ~ 2830

0.5930
0.5637
0.6820
0.8977
0.7663
0.9051

4 ~ 447 .0000
2.340 .0205
3.148 .0020
0.547 .5850
5.208 .0000
1.417 .1583

Least square means a confidence intervals from analysis oC variance

Source Std. Err. T-value Prob. Upper 95% Lover 95)

Period Op 1
Pez'iod Op-2
Oploi
Op 204
Op 1 05
Op205
Op106
Op206
Upi os
Op208
Op109
Op209
apl lo
Op210
Op112
Op212

0.417
0.148
0.438

-0.405
1.226
0.5)i
0.046
0.182
1.983
0.976
0.410
0.567

-1.133
1.245
0.861
0.499

0.0483
0.1064
0.1438
0.3418
0.1438
0.2702
0.1161
0.2702
0.1161
0.2702
0. 1360
0.2702
0. 1185
0.2702
0. 1161
0.2702

8.63
1.39
3.05i.18
8.52
1.93
0.40
0.67

17.08
3.61
3.01
2. 10
9.56
4,61
7.41
1.85

.0000 0.4969

.1656 0.0278

.0027 0.6761

.2382 0.1608

.0000 1.4637
0555 0.9683
6906 0.1458

.5020 0.6289
,0000 2.1753
,0004 1.4229
.0030 0.1850
.0373 0.1204
.0000 -0.9368
.0000 0.7978
.0000 1.0528
,0664 0 ~ 0524

0.3370
-0.)243
0.2001
0,9702
0.9878
0.0742
0.2384

.0.2652
1.7911
0.5288

-0.6350
-1.0145
1.3289
1.6919
0.6686
0.9466

Paired comparisons oC least square means betveen periods

Source Differen«e Std. Brr. T-value Prob. Upper 958 Lover 95%

Per lad 0.5651 0.1169 4.835 .0000 0.7585 0. 3718

Paired camparisons af least square means among statians betveen periods

Source Difference std. Err. T-value Prob. Upper 9$ ) Lover 958

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0 ~ 8428
0 7045
0.2281
1.0073
0. 1575
0. 1120
1.3602

0.3709
0.3061
0.2941
0.2941
0.3025
0.2951
0 ~ 2941

2 ~ 27
2.30
0.78
3.42
0.52
0.38
4.62

.0244 1.4563

.0227 1.2109

.4391 0.2584

.0008 1. ~ 939
,6034 0.6580
.7049 0.6001
.0000 1.8467

0.2292
0. 1980
0.7147
0.5207

-0.3430
0.3762
0.8736

Station period means and deltas fram original data vhere cont.rol n 2

Station Standard Upper
Station-Period N Nean Range Error 95\ c.i.

Lover
958 c.i.

Hean
Delta

Delta
Range

Upper
95% CIi.

Lover
95% C,I.

04 Op 1
04 Op)
05 Op 1
05 Op 2
06 apl
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

17

17
5

26
5

26
5

19
5

25
5

26
5

16.92 15.35
18.56 17.is
10 ~ '78 14. 17
13.26 9.24
22.17 35.49
15.74 19.10
6.73 17.92

10.03 8. 13
25.15 28.54
22.75 15.49
33.13 45.35
29.15 24.24
13.64 19.79
22.28 4.79

1.253
3. 613
0.897
1.580
2.068
3.830
0 ~ 969
1.446
1.660
3 004
2.607
4.958
0.882
0.828

19.58
30.06
12 68
17.65
26.43
26.37

8.72
14.04
28.63
31.09
38.51
42.92
15.45
24 F 58

14.27
7.06
8,88
8.88

17. 91
5.10
4.73
6.01

21.66
14 ~ 41
27.75
i5.39
11.82
19.98

3.75
-3.58
9.89
3. 91
1.29
1 44

14.15
7. 15
4. 24
5.58

12.50
11.98

7 ~ 24
5.10

8.96
7.01

16.94
1'2. 43
21 ~ 46
5.90

22.08
11,81
23.72
16.60
41 ~ 11
11.46
18.85
13.96

5.21l. 17
12.32
10.08
1.36
4.47

16. 27
13.23
1.46
2. 31
8.14
6. 10
9.2l
2 ~ 71

2.28
8.))
7.47

-2.26
3.94
1. 59

12.03
1.07
7 '3

13,47
16.85
17.86

5 25
12 c92

Period means and deltas fzzxa original control data vhere nv2

I'eriod

Op 1
Op 2

Station Standard Upper Lover
N Ncaa Range Brror 95\ C.I. 958 C.I.

26 20.88 18 ~ 02 1.051 23 ~ 04 18.71
5 17.17 15.28 3 ~ 381 26 ~ 56 7 ~ 79



Analysis of Variance for HST for 0184 - Osmundea spp.
StatiOna a 4, 5, 6, 8, 9, 10, 12 leVel w3 ft MLLW

Data transformed using log basejo(x + .I)
Satterthvaite'8 Ad)ustment for Degrees
oi Preedom used in Analysis oC Variance.

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PERIODwSEASON
STATION'PERIOD
STATION'SEASON
PERZODisTATIONisEASON

Results for Pover Analysis
Power at alpha ~ .1

162.000
162.000
162.000
162.000
162.000
162.000
162.000

0.00
'1.78
9.50
2.56
0.00
1.93
2.78

0.9807
0 ~ 1842
0.0000
0,1114
1. 0000
0.0789
0.0134

Source

PERIOD
STATIONe PERIOD

Non
Centrality
Parameter

0.00
0 F 00

Ad)usted non-
Centrality
Parameter Pover

pover r.o
Ad)usted Detect 50%
POwer Change

0.00 0,1001 0,2339
0.00 0.1002 . — 0.4920

Bstimates for contrasts on combinations of interacrlon terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-W
Period in DC S
Period in DC-w

0.00)6
0.0000

-0.0000
0 ~ 0000
0.2435
0.236)

0,1086
0.1033
0.1249
0.1644
0.1404
0.1658

0.033 .9734
0.000 1.000
0.000 1.000
0.000 1.000

-1.735 .0847
1.425 .1561

Least square means 8 confidence intesvals from analysis of variance

Source Ls Mean Std. Brr. T-value Prob. Upper 958 Lover 95%

Period Op-1
Period Op-2
Op 1 04
Op 2 04
Op-1 05
Op.2 05
Op los
Op 206
Op.j 08
Op 2-08
Op.1-09
Op-2 09Opllo
Op.2 XO
Op 1-11
Op212

0. 0)1
0. 0)1
0.000

-0.000
0.000
0.000
0.000
0.000

-0.000
0.000

-0.000
0.000
0.224

-0.220
0.000
0.000

0.0088
0,0195
0.0263
0.0626
0 ~ 0263
0.0495
0.0213
0.0495
0,0213
0 '495
0.0249
0.0495
0.0217
0.0495
0. 0213
0.0495

3.61 .0004
1.61 .1091
0.00 1.000
0.00 1.000
0.00 1.000
0 F 00 1.000

-0.00 1.000
0.00 1.000
0.00 1.000
0.00 1.000
0.00 1.000
0.00 1.000

10.30 .0000
4.4 ~ .0000
0.00 1.000
0,00 1.000

0.0173
0.0008
0.0436
0.1036
0.0436
0. 0819
0.0352
0.0819
0.0352
0.0819
0. 0412
0. 0819
0, 1876
0. 1380
0.0352
0.0819

0.0466
0.0637
0.0436
0. 1036

.0.04)6
0. 0819

-0.0)52
.0.0819
-0.0352

0 ~ 0819
0.0412

.0.0819
0.2594
0.3018
0.0352

-0.0819

Paired comparisons of least square means betveen periods

Source

Period 0.0005 0.0214 0.024 .9807 0.0349 0.0359

Difference Std. Err. T-value Prob. Upper 95t Lover 95l

Paired «omparisons of least square means among stations betveen periods

Source Difference Std. Err. T-value Prob. Upper 958 'Lover 95%

Sration 04
station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.0000
0.0000
0 ~ 0000
0.0000
0.0000

-0.0036
-0.0000

0.0679
0.0561
0.0539
0.0539
0.0554
0.0541
0.0539

0.00
0.00
0.00
0.00
0.00
0.07
0.00

1.000 0.1124
1.000 0.0918
1.000 0.0891
1 ~ 000 0. 0891
1.000 0.0917
~ 9465 0.0858
1.000 0.0891

-0.1124
0.0928
0.0891
0.0891
0.0917
0.0931
0.0891

Station. period means and deltas from original data «here control n~2

srar.ion Standard Upper Lower
Stat ion-Period N Mean Range Error 95% c.i. 958 c.i. Mean

Delta
Delta Upper Lower
Range 95% CIi. 958 C.Z.

04 Op 1
04 Op 2
05 Op 1
05 Op-2
06 Opl
06 Op-2
OS Op 1
08 Op 2
09 Op 1
09 Op 2
XO Op 1
XO Op 2
12 Op-1
12 Op 2

17 0 ~ 00 0 00 0 ~ 000
4 0.00 0.00 0.000

17 0.00 0.00 0.000
5 0.00 0.00 0.000

26 0.00 0.00 0.000
5 0.00 0.00 0.000

26 0.00 0.00 0.000
5 0.00 0.00 0.000

19 0.00 0.00 0.000
5 0.00 0.00 0.000

25 0.11 0.56 0.032
5 0 08 0 35 0 067

26 0.00 0.00 0.000
5 0.00 0.00 0.000

0.17 0.04
0 '7 -0.10

0.00
0.00'.00

0.00
0.00
0.00
0 ~ 00
0.00
0. 00
0.00
0.11-

-0.08
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.56 0.04 0.17
0.35 0.10 0.27
0.00
0.00

Period means

Period
'p

1
Op 2

and deltas from original control data where n 2

Station Standard Upper Lower
N Mean Range Brror 95% C.Z. 95% C.Z.

26 0.00 0.00 0.000
5 0.00 0.00 0.000



Analysis ot Variance tor HBT tor 0034 - Pelvetia compressa

StatiOna i 4, 5, 6, 8, 9, 10, 12 leVel w3 tC NLLW

Data noc transformed.

Results for Analysis ot Variance

Source Source dt Error dt P-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONiPERIOD
STATIONisEASON
PERIOD STATIONiSEASON

Results tor Power Analysis
Power ac alpha a .1

162.000
162. 000
162,000
162.000
162.000
162.000
162.000

75.51
1.81
2.09
1.06
1.21
0.01
0.03

0.0000
0.1807
0.0570
0.3037
0.3043
1.0000
0.9998

Source

Non-
Centrality
Parameter

adjusted non
Centrality
Parameter Power

Power to
Ad)usted Detect 508
Power Change

PERIOD 75.51 73.58 1.0000 1.0000 0.5363
STATIONiPERIOD 7.25 1.16 0.5978 0.1747 0.1889

Estimates tor contrasts on combinations of interaction earns

Source Ditterence Std. Err. T-value Prob.

Period
Period
Period
Period
Period
Period

in DC
in PC
in PC-S
in FC-w
in DC-S
in DC-W

-16. 6438
7.3544
8.1571

-6.5518
18.6909
14.5966

2.0015
1.9021
2.3021
3.0302
2.5866
3.0552

-8 ~ 315 .0000
-3.865 ~ 0002
3.543 F 0005
2.162 .0321
7.226 .0000

-4.77S .0000

Least. square means 8 confidence intervals fraa analysis ot variance

Source LS Nean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op. 1
I'eriod Op-2
Op 1 04
Op204
Op 1 05
Op.2. 05
Op 106
Op 206
Op.l 08
Op 208
Op.l 09
Op.2 '9
Op.l 10
Op 2 10Oplll
Op 212

i.044
7.473
4.893
7.373
3.927
5.405
3.080
6.476
3.769
8.264
4.487
8.264
4,673
8.264
3.483
8.264

Paired comparisons of least

0. 1631
0.3592
0.4855
1.1538
0,4855
0.9122
0. 3919
0.9122
0.3919
0.9122
0.4591
0.9122
0.4000
0. 91'22
0. 3919
0. 9122

square means

24.80 .0000
20.80 .0000
10.08 .0000

6 39 .0000
8.09 .0000
5 '3 .0000
1.86 ~ 0000
7.10 .0000
9.62 .0000
9.06 .0000
9.77 .0000
9.06 .0000

11.68 .0000
9.06 .0000
8.89 .0000
9.06 .0000

between periods

4. 3142
8.0670
5.6959
9.2814
4 '300
6.9141
3.7280
7.9841
4.4171
9.7729
5.2470
9.7129
5.3344
9.7'729
4.1313
9.7729

3.7746
6.8784
4.0895
5.4639
3.1235
3.8961
2.4312
4.9667
3.120)
6.1549
3.7279
6,7549
4.0110
6.'7549
2.8345
6,7549

Sou?'ce

'Period 3.428) 0.3945 8.690,0000 2.7157 4.0810

Ditterence Std. Err. T-value Prob. Upper 958 Lower 951

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T value Prob. Upper 95% Lower 95%

Scacion Oi
Station 05
Station 06
Station 08
Station 09
SCation 10
Station 12

2.4800
1.478)
3.3961
4.4952

-3.7164-) . 5912
-4.7810

1.2518
1.0333
0.9928
0.9928
1.0212
0.9960
0.9928

1.98
1.43
3.42
4.53
3.70
3.61

-4.82

.0493

.1545

.0008

.0000

.0003

.0004

.0000

0.4091
0.2311
1,7531
2.8528
2.0871
1.9435
3.1386

-4.5509
3.1878
5.0385
6.1376

-5.4658
-5.2389
6. ~ 234

Scation-period means and deltas trora original data where control n 2

Station Standard Upper
Station-Period N Nean Range Error 95% c.i.

Lower
95% c.i.

wean
Delta

Delta Upper
Range 95l CIi.

Lower
95\ C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op-2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op-1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

17
4

17
5

26
5

26
5

19
5

25
5

26
5

0.27 0.62
0.76 0.42
1.23 2.01
2.92 2.85
1.56 6.60
1.82 2.08
0.81 3,12
0 F 00 0.00
0.53 . 3.61
0.00 0.00
0.00 0.00
0 F 00 0.00
1 ~ 16 2.71
0,00 0.00

0.052
0.098
0.119
0.506
0.260
0.347
0.201
0.000
0.261
0.000
0.000
0.000
0.176
0.000

0.38
1.08
1.49

32
2. 10
2.78
1.29

0. 16
0.45
0.98
1.51
1. 03
0.86
0.46

1.08 -0.02

1 ~ 52 0,80

4.89
7.67
3.92
5.45
3.08
6.55
3.'77
8.37
4.48
8.37
4.67
8.37
3.48
8.37

6.49
2. 19
6.22
2.99
6.46
2.33
8.75
2. 19
8.85
2.19
6.56
2.19
8.37
2 ~ 19

5.86
9.48
4.83
6,97
3.63
7.67
4.73
9.53
5.68
9.53
5.40
9.53
4.47
9.53

3.92
5.87
3,01
3.93
2.53
5.43
2.81
7 AD )0
3.28
7.20
3.95
7.20
2.49
7.20

Period means and delcas from original control data where ni)

Period
Station Standard Upper'

wean Range Error 95% C. I.
Lo~er

95% C.I.

Op 1
Op 2

26 4.64 6.56 0.339 5.34 3.94
5 8.37 2.19 0.419 9.53 7.20



Analysis ot Variance Cor HBT tor 0135 - Phyl jospadix spp.
StaCIOna 4, 5, 6, 8, 9. 10. 12 leVel v3 ft MLLW

Data transtormed using arcsin.
Satterthwaite's Adjustment for Degrees
ot Preedom used in Analysis oC Variance.

Results tor Analysis ot Variance

Source Source dC Brror df P-value Prob,

PBRIOD
SEASON
STATION
PERIODiSEASON
STATION+PERIOD
STATIONiSEASON
PBRIOD STATION'SEASON

Results for Power Analysis
Pover at alpha v .1

1 162.000 12.62
1 162.000 1.00
6 162 F 000 33 '9
1 162.000 0.37
6 162.000 2.88
6 162.000 0 ~ 01
6 162.000 0.00

0.0005
0.3196
0.0000
0.5436
0.0107
1.0000
1.0000

Source

Non
Centrality
Parameter

Adjusted non« Power ro
Centrality Adjusted Detecr, 50t
Parameter Power Pover Change

PERIOD 12.62 11.47 0.9708 0.9579 0.3750
STATION PBRIOD 17.30 11.09 0.9359 0.7848 0.6086

Estimates for contrasts on coebinatjons of interaction terms

Source Ditference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-W
Period in DC-S
Period in DC-w

4.5830
0.7302
0.)619
1.0984
4,0411
5.1249

1.0839
1.0304
1.2466
1.6410
1. ~ 007
1.6545

4.228 .0000
-0.709 .4796
0.290 .7719
0.669 .5042

-2.885 .0044
-3.098 ,002)

Least square means a contidence intervals from analysis of variance

Source

Period Op 1
Period Op 2
Op 1 04
Op 2 04
Op 1 05
Op 2 05
Op 1-06
Op)06
Oplos
Op)08
Op109
Op209Opllo
Op 210Opll)
Op212

LS Mean

1.140
1.899
1.956
3.7)0
1 ~ 457
2.8)8
1.714
2.8$ 8
1.714
2.838
1.660
2.8)8
1.680
2.838
1.714
2.8$ 8

srd. Err.
0.0883
0.1945
0.2629
0.6248
0.2629
0.49 '
0. 2122
0 F 4940
0.2122
0 F 4940
0.2486
0.4940
0,2166
0.4940
0. 2122
0.4940

T-value Prob. Upper 95t

12.91 .0000 1.2866
9.76 .0000 2.221)
7,44 ~ 0000 1.5207
5.97 .0000 2.6962
5 F 54 .0000 1.8917
5.74 .0000 3.6549
8,08 .0000 2 '655
5.74 .0000 3.6549
8.08 ,0000 2.0655
5.74 .0000 3.6549
6.68 .0000 2.0709
5.74 .0000 3.6549
7.75 .0000 2.0379
5.74 ,0000 3.6549
8.08 .0000 2.0655
5.74 .0000 3.6549

Lo er 95t

0 9944
1. 5777
2 '907
4.7635
1.0217
2.0206
1.3633
2.0206
1.3633
2.0206
1.2483
2.0206
1.3212
2.0206
1. 3633
2.0206

Paired comparisons ot least square means betveen periods

Source

I'eriod 0.7590 0.2136 3.553 .0005 0.4056 1.1125

DICCorence Std. Err. T-value Prob. Upper 95't Lover 95t

Paired ccmparisons ot least square means among stations between periods

Source Diftorence Std. Err'. T value Prob. Upper 95't Lower 95't

Star ion 04
Station 05
Station 06
Star.ion 08
Station 09
Station 10
Station 12

1.7742
1. 3810

-1.1233l.1233l.1781
1 ~ 1582

-1.1233

0.6779
0.5596
0.5376
0.5376
0.5530
0,5394
0.5376

2.62 .0097
2.47 .0146
2.09 .0382
2.09 .0382
2.13 ,0346
2.15 .0333
2 '9 .0382

2.8956
0.455)
0.2)39
0.2339
0.2633
0.2659
0.2)39

0.6528
2.3067

-2.0127
2.0127
2.0930
2.0505

-2. 0127

Station. period means and deltas from original data where control nv)

Station Standard Upper Lower
Station-Period N Mean Range Brror 95't c.i. 95t c.i.

Mean
Delta

Delta
Range

Upper Lover
95t Cji. 951'.I.

04 Op 1
04 Op 2
05 Op-1
05 Op 2
06 Op 1
06 Op.2
08 Op 1
08 Op 2
09 Op-1
09 Op 2
10 Op. 1
10 Op 2
12 Op 1
12 Op 2

17 0.54 1.18
4 1. 30 0.90

17 0.02 0.28
5 0.00 0.00

26 0.00 0.005'.00 0.00
26 0.00 0.00

5 0.00 0.00
19 0.00 0.00

5 0.00 0.00
25 0.00 0.00

5 0.00 0.00
26 0.00 0.00

5 0.00 0.00

0.093 0.73 0.34
0 ~ 199 1.94 0.67
0.017 0.06 -0.01
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0,000

0.42
-1.08
0.09
0.24
0.11
0.24
0.11
0.24
0.10
0.24
0. 10
0. 24
0.11
0.24

1.35
0.90
0.52
0.14
0.28
0. 14
0.28
0.14
0.28
0.14
0.28
0. 14
0.28
0.14

-0.21
0.40
0. 15
0.3$

',14

0.33
0 '4
0.33
0.14
0.33
0.13
0.33
0.14
0.33

-0.63
-1.76
0.03
0. 16
0.08
0.16
0.08
0.16
0.07
0 ~ 16
0.07
0.16
0.08
0.16

Period means and deltas from original control data where nv)

Op 1
Op.)

Station Standard Upper Lover
N Mean Range Error 95t C.I. 95t C.I.

26 0.11 0.28 0.015 0.14 0.08
5 0.24 0.14 0.031 0.33 0.16



Analysis of Variance tor NET for 0099 - Iorphyra spp.

Stations i 4. 5. 6. 8, 9, 10, 12 level +3 tt MLLN

Data transformed using arcsin.

Results tor Analysis of Variance

Source

PERIOD
SEASON
STATION
PBR IUD SEASON
STATIONiPERIOD
STATIONiSEASON
PERIOD'STATION~SEASON

Results tor Power Analysis
.'Power at alpha .1

Source df Brror dt
162.000
162.000
162.000
162.000

~ 162.000
162.000
162,000

P-value

0.79
40.89

3.76—
6.39
1.06
3.84
1.04

Prob.

0.3765
0.0000
0.0016
0.0124
0.3873
0.0013
0.4045

Source

'PERIOD
STATION'PERIOD

Non-
Centrality
Parameter

1

0.79
6.37

Adjusted non-
Centrality
Parameter Power

0.00 0.2289
0.30 0.5433

Power to
Adjusted Detect 50%
Pover Change

0. 6101
0.1180 0.1982

Bstimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in FC S
Period in FC-N
Period in DC-S
Period in DC-N

-3. 1'240
1.0250
0.2740
1,7760

-8.3576
2.1096

1.7153
1.6306
1.9728
2.5969
2 ~ 2167
2. 6183

1.821
0.629
0.139
0.684
3.770
0.806

.0704

.5305

.8897

.4950

.0002
F 4216

Least square means a contidence intervals trom analysis ot variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1
Period Op-2
Op 1 04
Op 204
Op-1-05
Op-2-05
Op.1. 06
Op.2 06
Opjcs
Op208
Op.l 09
Op209Opllc
Op210Oplll
Op-2-12

1.209
1.509
1.303
0>326
0, 146
0.283
0.953
0.477
1.324
2.332
0.685
2.583
1.893
1.976
2.448
2.583

0.1398
0.3079
0.4161
0,9888
0.4161
0 ~ 7817
0.3359
0.7817
0.3359
0.7817
0.3935
0.7817
0.3428
0. 7817
0.3359
0. 7817

8.65
4.90
3.13
0.33
0.35
0.36
2.84
0. 61
3.94
2.98
1 ~ 74
3.30
5.52
2.53
7.29
3.30

.0000

.0000

.0021
,7424
.7257
.71'76
.0051
.5427
.0001
.0033
.0837
.0012
.0000
..0125
.0000
.0012

1.4399
2.0178
1. 9918
1. 9613
0.5421
1.5765
1. 5091
1 ~ 7701
1. 8793
3.6248
1.3356
3.8765
2.4602
3.2689
3.0040
3.8765

0.9775
0.9992
0. 6151
1. 3102
0.8346
1. 0100
0.3978
0. 8163
0.7680
1.0384
0.0338
1.2901
1.3260
0.6824
1.8927
1.2901

Paired comparisons ot least square means between periods

Source

Period

Difference Std. Brr. T-value

-0 2999 0.3381 0.887

Prob. Upper 958

.3765 0.2595

Lower 9$ %

0.8592

Iaired comparisons ot least square means among stations between periods

Source Difterence Std. Err. T-value Prob Upper'58 Lower 958

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.9779
0.4295
0.4766
1.0080
1 8986

-0.0826
0.1349

1.0728
0.8856
0.8508
0.8508
0.8752
0.8536
0.8508

0.91
-0.49
0,56
1.18
2 ~ 17

-0. 10
-0.16

.3633

.6283

.5762

.2379

.0315

.9231

.8742

2.7527
1.0355
1.8841

'.3996
0.4508
1.3295l.2726

0.7968
1. 8945
0.9309
2.4155
3.3463
1 ~ 4946
1. 5424

Station-period means and deltas trom original data where control ni2

Station Standard Upper
Station-Period N Mean Range Brror 958 c.i.

Lower
95% c.i ~

Mean
Delta

Delta
Range

Upper Lower
95% Cli. 95l C.I ~

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

17 0.12 1.04 0 ~ 061 0.25
4 0.47 0.76 0.166 1.00

17 0.47 2.57 0.183 0.85
5 0.51 1.94 0.372 1.55

26 0.16 0.56 0.040 0.24
5 0 ~ 37 1 ~ 32 0.244 1.05

26 0 ~ 20 2.22 0.111 0 ~ 43
5 0.01 0.07 0.014 0.05

19 0 '7 2.57 0.168 0 '2
5 0.00 0.00 0.000

25 0.04 0.28 0.016 0.07
5 0.04 0.14 0.028 0.12

26 0.00 0.00 0.000
5 0.00 0.00 0.000

-0.01
0.06
0.08

-0.52
0.07
0.30
0.03

-0.02
0.02

0.01
0.04

0.20
0. 18
0.15
0. 01
0. 17
0. 15
0. 13
0.51
0.01
0.52
0.30
0.48
0.33
0.52

1.53
1.22
2.78
2.19
1.22
1 ~ 84
2.64
1.42
3.23
1.49
1 ~ 42
1.49
1.42
1.49

0.39
1.00
0.16
1.00
0.30
0.97
0.3 ~
1.24
0. 30
1.29
0.47
1.24
0.50
1.29

0.01
-0.63
0.46
0.99
0.04
0.68

.0.08
0.23
0.33
0.25
0.13

-0.28
0. 16
0.25

I'eriod means and deltas from original control data where ni2

Period

Op 1
Op 2

Station Standard Upper
N Mean Range Error 95% C.I.

26 0.33 1.42 0.082 0.50
5 0.52 1.49 0.276 1 ~ 29

Lower
958 C.I.

0.16
0.25



Analysis o! Variance tor KBT tor 0106 - Prionitis spp.

Stations ~ 4, 5, 6, 8. 9. 10, 12 level i3 tt MLLW

Data transtotmed using log base jo(x + .I)
Results for Analysis ot Variance

Source Source dt Error dt P-value Prob.

I'ERIOD
SEASON
STATION
PERIOD'SEASON
STATIONiPERIOD
STATIONS SEASON
PERIODiSTATIONiSEASON

Results for Pover Analysis
Pover at alpha ~ .1

162.000
162.000
162.000
162,000
162.000
162.000
162.000

1.80'9.82
98.87
2.69
1.)0
1.23
0.63'.18

13
0.0000
0.0000
0,1026
0.2610
0.2955
0.703

'ource

PERIOD
STATIONS PERIOD

Non-
Centrality
Paraamter

1.80
7.79

Adjusted non-
Centrality
Parameter Pover

Pcwer to
Ad5usted Detect 508
Pover Change

0.'78 0.3805 0,2278 0.9909
1.69 0.6288 0.2113 0.9132

Estimates for contrasts on combinations ot interaction terms
d

Source Ditterence Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC S
Period in PC-w
Period in DC-S
Pet'iod in DC W

0.5291
0. 1526
0.0407
0.1644
0.8777
0.1805

0.2033
0.1932
0.2338
0.3078
0.2627
0.3103

2.603 .0101
0.789 .4310
0. 174 . 8610

-0.859 .3915
3.341 .0010
0,582 .5615

Least square amans 8 confidence intervals trom analysis of variance

Source LS Mean Std. Erj. T-value Prob. Upper 958 Lover 95%

Period Op.l
Period Op 2Oploi
Op204
Op105
Op)05
Op106
Op)06
Op- I-Os
Op208
Op109
Op209
Op 1lo
Op2 10
Op112
Op2 12

-O.087
0.141
0.131
0.138
0.074
0 ~ 119
0.115
0. 014
0.249
0.010
0 F 040
0.031
1 ~ 174
1.316
0 ~ 187
0.119

0.0166
0.0365
0.0493
0.1172
0.049)
0,0926
0.0398
0.0926
0.0398
0.0926
0.0466
0.0926
0.0406
0.0926
0.0398
0.0926

-5.24
3.85
2.66
1. 18
1,50
1.29
2.88
0.15
6.25
0,11
0.85
0.))

28.91-li.32
4.70
1.29

.0000

.0002

.0085

.2393

.1348

.1996

.0045

.8776

.0000
~ 9108
.3939
.7402
.0000
.0000
.0000
.1996

0 ~ 0594
0.0802
0 ~ 2129
0,3322
0.1557
0.2726
0.0487
0.1390
0.3148
0.1637
0.1170
0.1225
1.1071l.1731
0.2531
0.2726

0.1142
0,2009
0.0498

-0.0555
0.0075

-0.0339
-0.1804

0 ~ 1675
0.1831
0.1429

-0.0373
0 ~ 1840
1.2416
1.4796
0.1214
0.0339

Paired cocrparjsons of least square means betveen periods

Source

Period 0.0538 0.0401 1.343 . 1813 0.1201 0.0125

Ditterence Std. Err. T-value I'rob. Upper 95% Lover 958

Paired comparisons of least square means among stations betveen periods

Source Difference Std. Err. T-value Prob. Upper 95t Lcwer 95%

station oi
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.0071
0.0452
0.1003
0.2385
0.0706
0.1520
0.0680

0.1271
0. 1049
0.1008
0. 1008
0. 1037
0, 1012
0.1008

0.06 .9557
-0.43 .6673
0.99 ~ 3214
2.37 .0192
0.68 .4968
1,50 .1349
0.67 .5013

0.2033
0 1284
0.0665
0.4053
0,2422
0.3193
0.2348

0.2174
0 ~ 2188
0.2671
0.0717
0.1009
0.0154

-0.0988

Station-period means and deltas from original data vhere control ni2

Station Standard Upper
Station-Period N Mean Range Error 953 c.i.

Lover
95% c.i.

Mean
Delta

Delta Upper
Range 958 CIi.

Lover
95% C.Z.

04 Op. 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op. 1
10 Op 2
12 Op 1
12 Op 2

17 0.04
4 0 ~ 0)

17 0. 07
5 0.03

26 0,15
5 0.07

26 0.00
5 0.12

19 ~ 0.09
5 0.10

25 2.96
5 3.82

26 0.02
5 0.0)

0. 14
0.07
0.28
0.07
0.42
0.00
0.00
0.49
0.35
0.28
6.74
3.54
0.07
0.07

0.010
0.020
0.020
0.017
0.021
0.000
0.000
0.092
0.025
0.052
0. 315
0.629
0.006
0,017

0.06 0.02
0.10 0.03
0.11 0.03
0.08 0.02
0.19 0.11

0.38 0.13
0.14 0.04
0.24 0.05
3.61 2.31
5.57 2.07
0.03 0.01
0.08 0 02

0 ~ 05
0.02
0.02
0.03

-0.07
0.01
0.09
0.06
0.00
0.03

-2.88
-3.76
0.07
0.03

0.24
0.14
0.38
0.14
0.52
0 ~ 10
0.24
0.52
0.45
0.28
6.77
3.65
0.28
0. 17

0.09
0.11
0,08
0.10
0.01
0. 05
0.11
0.20
0.05
0.11

-2.13
1.97
0.09
0.12

0 ~ 02
0.08

.0.0)
0.03
0.12
0.06
0.06
0.)3

-0.05
-0. 18
-3.53
-F 55
0.04

-0.05

Period seine and deltas trcm original control data vhere ne2

Period
Station Standard Upper

N Mean Range Error 95% C.Z.
Lover

95% C.Z.

Op 1
Op 2

26 0.09 0.24 0.011 0.11 0.06
5 0.06 0.10 0 ~ 020 0.12 0.01



Analysis of Variance for NBT for 0192 - Pcerosiphonia dendroidea
StaCiOna i 4, 5, 6, 8, 9, lo ~ 12 leVel +3 fr, MLLW

Daca transformed using log baselo(x i I)
Satterthvaite'8 Adjusteent tor Degrees
ot Preedoe used in Analysis of Variance.

Results tor Analysis of Variance

Source Source dt Brror df P-value Prob.

PERIOD
SEASON
STATION
PERIODiSFASON
STATION@PERIOD
STATIONi6 EASON
PERIODi STATIONiSBASON

Results tor Pover Analysis
Pover at alpha ~ .1

162.000
162.000
162.000
162.000
162.000
162.000
162.000

11.50
16. 62
30.31
6.14

12.47
18.03

6.67

0.0009
0.0001
0.0000
0.0142
0.0000
0.0000
0.0000

Source

Non-
Centrality
Parameter

Adjusted non- POver CO
Centrality Adjusted Detect 508
parameter Pover Pcwer Change

PERIOD 11.50 10.35 0.9583 0.9406 0.1698
STATIONiPERIOD 74.85 67.93 1.0000 1.0000 0.2968

Estimates tor contrasts on combinations of interaccion terms

Source Ditterence Scd. Brr. T-value Prob.

Period
Period
Period
Period
Period
Period

in DC
in PC
in FC-S
in FC W

in DC-S
in DC W

0.2436
0.0000
0.0000
0.0000
0.0655
0.4217

0 ~ 0521
0.049$
0.0599
0.0788
0.0673
0.0795

4.678 .0000
0.000 1.000
0.000 1.000
0.000 1.000
0,973 .3318
5.30$ .0000

Least square means 6 confidence intervals from analysis ot variance

Source LS Mean Std. Brr. T-value Prob. Upper 9$ \ Lover 958

Period Op 1
Period Op 2
Op 1 04
Op 2 04
Op 1 ~ 05
Op 205
Op 106
Op 206
Op 1 08
Op-2-Os
Op. 1-09
Op 209
Op 1 10
Op-2-10
Op112
Op-2.1'2

-0. 010
0.045
0.000

-0.000
0.000
0.000

-0.000
0.000
0.000
0.000
0,000
0.000
0.068
0.312
0.000
0.000

0.0042
0 ~ 0093
0.0126
0.0300
0.0126
0.0237
0.0102
0.0237
0. 0102
0.0237
0.0119
0.0237
0.0104
0.0237
0. 0102
0.0237

2.29
4.76
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
6.54

-13.13
0.00
0.00

.0232

.0000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
.0000
.0000
1.000
1.000

-0.0027
0.0291
0.0209
0.0497
0.0209
0.0393
0. 0169
0.0393'.0169

0.0393
0.0198
0.0393

-0,0508
0.2724
0. 0169
0.0393

0.0167
0.0600
0.0209
0.0497
0.0209
0.0393
0. 0169

-0 ~ 0393
0.0169
0.0393

-0.0198
0.0393
0.0853
0.3509
0. 0169
0.0393

Paired cceparisons of least square scans becveen periods

Source Difference Std. Err. T-value Prob. Upper 958 Lover 958

Period 0.0348 0.0103 3.391 .0009 0.0518

Paired CoepariSOna Of leaat Square eeane amOng StatiOna betveen periOde

0. 0178

Source Ditterence Std. Brr. T-value Prob. Upper 9$ 8 Lover 951

Station 04
Station 0$
Station 06
Station 08
Station 09
Station 10
Station 12

0.0000
0.0000
0.0000

-0.0000
0.0000
0.2436
0.0000

0.0326 ~

0.0269
0.0258
0.0258
0.0266
0.0259
0.0258

0.00
-0.00
0,00
0.00

-0.00
9.40
0,00

1.000 0.0539
1.000 0.0445
1.000 ; 0.0427
I ~ 000 0.0427
1.000 0.0440
.0000 0.2865
1.000 0.0427

0.0539
0.0445
0.0427
0.0427
0.0440
0.2007
0.0427

Station-period scans and deltas froca original data vhere control ne2

SCaCion Standard Upper
Station-Period N Mean Range Error 95i c.i. Lover

958 c.i.
Mean

Delta
Delta Upper Lover
Range 958 Cli. 95% C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op.2
06 Op 1
06 Op-2
08 Op 1
08 Op-2
09 Op-1
09 Op 2

~ 10 Op 1
10 Op 2
12 Op I
12 Op.2

17 0.00 0.00
0.00 0.00

17 0.00 0.00
5 0.00 0.00

26 0.00 0.00
5 0.00 0.00

26 0.00 0.00
5 0.00 0.00

19 0 F 00 0.00
5 0.00 0.00

25 0.24 1.94
5 1.18 3.54

26 0.00 0.00
5 0.00 0.00

0.000
0.000
0.000
0.000
0.000 ~

0.000
0.000
0.000
0.000
0.000
0, 110
0. 665
0.000
0.000

0.47
3.03

0.01
-0.67

0.00
0.00
0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

-0.24
-1. 18
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.94
3.54
0.00
0.00

.0.01
0. 67

0.47
3.03

Period means and deltas trom original control data vhere na2

Period

Op 1
Op 2

Station Standard Upper Lcwer
N Mean Range Brror 95l C.I. 95% C.I.

26 0.00 0.00 0.000
5 0 F 00 0 F 00 0 ~ 000



Analysis of variance for NET for 0013 Spongomorpha/Acrosjphonia coepjex

Stations ~ 4, 5, 6, 8, 9, 10, 12 level +3 ft HLLW

Data transformed using arcsin.
Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD
SBASON
STATION
PERIODiSEASON
STATION~PERIOD
STATIONS SEASON
PERIOoi STATIONiSBASON

Results for Pover Analysis
Power at alpha a .1

162.000
162.000
162.000
162.000
162.000
162.000
162.000

0.00
4. 14
0.39
0.00
0. 39
0. 39
0.39

0,9507
0.0435
0.8837
0.9507
0.8837
0.8837
0.8837

Source

Non-
Centrality
Parameter

Adjusted non- POver tO
Centrality Adjusted Detect Sot
Parameter Power Power Change

PERIOD 0.00 0.00 0.1006 0.1161
STATIONS PERIOD 2. 35 0.00 0.2585 0. 1424

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in FC
Ieriod in FC-8
I'eriod in FC.W
Period in DC-S
Period in DC-W

0.6663
0.7399
1.4797
0.0000
1 ~ 3326
0.0000

0.8611
0.8186
0.9904
1.3037
1.11'l8
1 ~ 3144

0.774 .4402
0.904 .3674
1 ~ 494 .1371
0.000 1.000
1,197 .2329
0.000 1.000

Least square means 8 confidence intervals from analysis of variance

Source LS Wean Std. Brr. T-value Prob. Upper 951 Lover 95%

Period Op-1
Period Op 2
Op 1 04
Op 2 04
Op105
Op205
Op 106
Op206
Op 1 08
Op20$
Op109
Op209
Op 1 10
Op 2 10
Opl12
Op 2.12

0.167
0.178
0.067
0.178
0.067
0.17$
0.339
0,178
0.395
0.178
0.192
0.178
0.395
0.178
0.395
0.178

0.0702
0 ~ 1546
0.2089
0.4964
0,2089
0.3924
0.1686
0.3924
0.1686
0.3924
0.1975
0.3924
0.1721
0.3924
0.1686
0.3924

2.39 .0182
1.15 .2513
0.32 .7498
0.36 .7204
0.32 .7498
0.45 ~ 6508
2.01 .0457
0.45 .6508
2.34 .0202
0.45 .6508
0.97 .3325
0.45 .6508
2.30 .0229
0.45 .6508
2.34 .0202
0.45 .6508

0.2835
0.4336
0.4123
0.9991
0.4123
0.8272
0.0605
0.8272
0.6743
0.8272
0 ~ 5187
0.8272
0.6801
0.8272
0.6743
0.8272

0.0514
0.0777
0.2788
0.6432

-0.2788
0. ~ 713
0,6184
0.4713
0.1164

-0.4713
0 ~ 1348
0.4713
0. 1107
0.4713
0. 1164
0.4713

Paired cceparisons of least square means betveen periods

Source

Period 0.0105 0.1697 0.062 .9507 0.2703 0.2913

Difference Std. Err. T-value Prob. Upper 95% Lover 95$

faired cosparjsons of least square means among stations betveen periods

Source Difference Std. Brr. T-value Prob. Upper 95$ Lover 95%

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0. 1112
0. 1112
0.5174
0.2174
0.0140
0.2174
0. 2174

0,5385
0.4446
0.4271
0.4271
0.4393
0.4285
0.4271

0.21 .8366
0.25 .8028
1.21 .2275
0.51 .6114
0,03 ,9746
0.51 .6126
0. 51 . 6114

0.7797
0.6242
0. 1892
0.9240
0.7408
0.9263
0.9240

1.0021
0.8467
1.2240

-0.4892
0.7128
0.4915
0.4892

Station period means and deltas from original data where control nij
Station Standard Upper

Station-Period N Hean Range Brror 95$ c.i.
Lower

95E c.i. Hean
Delta

Delta Upper Lover
Range 95$ Cli. 951 C.I.

04 Op. 1
04 Op.j
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op. 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

17 0.00 0.00 0.000
0.00 0.00 0.000

17 0.00 0.00 0.000
5 0.00 0.00 0.000

26 0.07 0.83 0.036 0.15 0.00
5 0.00 0.00 0.000

26 0.00 0.00 0.000
5 0.00 0.00 0.000

19 0.00 0.00 0.000
5 0.00 0.00 0.000

25 0.00 0.00 0.000
5 0.00 0.00 0.000

26 0.00 0.00 0.000
5 0.00 0.00 0.000

0.00
0.01
0.00
0.01
0.04
0. 01
0.04
0.01
0.01
0,01
0.04
0.01
0 ~ 04
0.01

0.03
0.03
0.03
0.03
1 ~ 01
0.03
0.49
0.03
0. 17
0.03
0.49
0.03
0 ~ 49
0.03

0. 01
0.04
0.01
0. 03
0. 03
0.03
0.0$
0.03
0.03
0.03
0.08
0.03
0 ~ 0$
0.03

-0.00
0.02
0.00
0.01
0.11
Oioj

-0.01
0.01
0.01
0.01
0. 01
0.01
0.01
0.01

Period means and deltas from original control data vhere n~j

Period

Op 1
Op 2

Station Standard Upper Lover
N Hean Range Brror 9'.I. 958 C.I.

26 0.04 0.49 0.021 0.08 0.01
5 0.01 0.03 0.007 0.03 -0 ~ 01



Analysis ot variance tor HBT tor 1173 - Diva/Enceroaarpha spp.
Stations i 4, 5, 6, 8, 9, 10, 12 level +3 tc MLLW

Data transtorned using lag baselo(x w .I)
Satterthwsite's Adjustnent for Degrees
at Preedom used in Analysis ot Variance.

Results tor Analysis ot Variance

Source Source d! Brror dt P-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATION+PERIOD
STATION~SEASON
PERIOD~STATION~SEASON

ReaulCS tOr POwer Analyaie
Power at. alpha .1

162.000
162.000
162.000
162,000
162.000
162.000
162.000

4,44
23.72
10.48
5.75
0.19
9.32
1.14

0.0367
0.0000
0.0000
0. 0116
0.5768
0.0000
0.3403

Saurce

PBRIOD
STATIONiPERIOD

Non-
Centrality
Paraneter

4.44
4.76

Adjusced non-
Centrality
Paraneter Power

Power to
Adjusted Detect 50%
Power Change

3 '8 0 ~ 6749 0.5144 0.1484
0.00 0.4336 0.1354

Estinstes tor contrasCs on cacbinations ot interaction terms

Source Difference Std. Brr. T-value Prob.

Period
Period
Period
Period
I'cried
Period

in DC
in FC
in PC-S
in FC-w
in DC-S
in Dc w

1. 2016
0.1267
0.2535
0.0000
2.5870
0. 1838

0.45/0
0.4344
0."5256
0.6918
0.5905
0.6975

2.630 .0094
0.292 .7109
0.482 .6303

-0 ~ 000 1.000
4.381 .0000

-0.263 .7925

Least square c»ans a confidence intervals tran analysis ot variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-I
Period Op-2
Op.l ol
Op.2 04
Op 105
Op.2-05
Op106
Op.2 06
Op los
Op.2.08
Op109
Op209apl la
Op 2 la
Op112
Op-2-12

0.138
0.327
0.047
0.000
0 ~ 047
0.000
0.034
0.000

-0.050
0.269

-0.506
-0.929
0.568
1.093
0.034

-0.000

0.0372
0.0820
0.1108
0.2634
0. 1108
0.2082
0.0895
0.2082
0.0895
0.2082
0.1048
0.2082
0.0913
0.2082
0.0895
0.2082

3.70
3.99
0.42
0.00
0 F 42
0.00
0.38
0.00

-0.55
1 ~ 29
4.83
4.46

-6.22
-5.25
0.38
0.00

.0003

.0001

.6751
1.000
. 6151
1.000
~ 7075
1.000
.5805
.1918
.0000
.0000
.0000
.0000
.7075
1.000

0.0760
0. 1917
0.2299
0.4358
0.2299
0.3445
0 '811
0.3445
0.0985
'0.0752

-0.3327
0.5845
0.4168

-0.7486
0. 1817
0.3445

0.1992
0.4630
0. 1368

-0.4358
0. 1368
0 ~ 3445
0.1144
0.3445
0. 1916

-O. 6138
0.6195
1.2135
0.7189
1.4376
0 ~ 1144
0 ~ 3445

Paired caeparisons ot lease square scans becween periods

Source

Period 0.1898 0.0901 2.107 .0367 0.3388 0.0408

Difterence Std. Err. T-value I'rob. Upper 95% Lower 95%

Paired cacpsrisons of least square scans asong stations between periods

Source Difference std. Brr. T-value Prob. Upper 958 Lower 95l

Stacion oi
Station 05
Scacion 06
Scation 08
Station 09
Station 10
Station 12

0 0466
0.0466
0.0336
0.2197
0.4230
0.5253
0.0336

0.2858
0.2359
0.2267
0.2267
0.2331
0.2274
0.2267

0. 16 . 8708 0. 5193
0.20 .8438 0.4368
0.15 .8822 0.4086
0.91 .3338 0.5947
1.81 .0115 0,8086
2.31 .0221 0.9015
0.15 8822 0.4086

0.4262
-0.3437
-0.3413
0.1552
0.0373
0 ~ 1491

-0. 3 ~ 13

Scation-period scans and deltas trcxs original daca where control ni2

Station Standard Upper
Station-Period N Mean Range Error 95% c.i. Lower

95% C.i ~

04 Op 1
ol Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op. 2
09 Op I
09 Op.2
10 Op 1
10 Op 2
12 Op 1
12 Op.2

17
4

17
5

26
5

26
5

19
5

25
5

26
5

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0. 15 3. 75
0.81 4.03
3.41 31.32
4.92 24.24
4.04 29.31
9.50 22.08
0.00 0.00
0.00 0.00

0.000
0.000
0.000
0.000
0.000
0.000
0.144
0.806
1.888
2.633
1.565
4.249
0.000
0.000

0.45 0.14
3.04 1 '3
7.38 0.55

12.23 -2.39
7,27 0.81

21.30 2.30

period scans and deltas tress original control data where ne2

Mean
Delta

0.02
0.00
0.02
0.00
0.01
0.00

-0.14
0. 81
3.40
4.92

-4.02
9.50
0.01
0.00

0.31
0.00
0.31
0.00
0.31
0.00
4.06
4.03

31. 63
14.24
29.31
22.08

0,31
0.00

0.06

0.06

0.04

0. 16
1.43
0.58
2.39

-0.80
2.30
0.04

Delta Upper
Range 95t CIi.

Lower
95\ C.I.

0.02

0.02

0.01

0,44
-3.04
7.31

12.23
-7.25

-21. 30
0 ~ 01

Period

Op 1
Op 2

SCstion Standard Upper Lower
N Mean Range Brror 95% C.I. 95% C.I.

26 0.01 0.31 0.012 0.04 0.01
5 0.00 0.00 0.000



Analysis ot Variance for HST Cor 0003 - bare rock

Stations w 4, 5, 6, 8, 9, 10, 12 level w3 Ct HLLH

Data transfozmed using square root(x ~ XI

Results Cor Analysis of Vaziance

Source Source dt Error df P value Prob.

PERIOD
SEASON
STATION
PBRIODwSEASOM
STATIONc PER IOD
STATIONc SEASON
PERIOD w STATIONERS EASON

Results tor Pover Analysis
Power at alpha w .1

162. 000
162.000
162.000
162.000
162.000
162.000
162.000

1.14
0 ~ 19

64.58
2rls
2.34
0.90
0.'73

0.2876
0.6666
0.0000
0.1449
0.0343
0.4967
0.6232

Source

PERIOD
STATION PERIOD

Non-
Centrality
Parameter

1. 14
14.02

Adjusted non-
Centrality
Parae»ter Power

Pcncer to
Adjusted Detect 50't
Power Change

0.12 0.2836 0.1209 1.0000
7.84 0.8752 0.6320 0.9983

Bstimates tor contrasts on combinations oC interaction terms

Source

Period in DC
Period in PC
Period in PC-S
Period in FC M
Period in DC-S
Period in DC-N

Difference
P

0.0209
i.0114
0. 1616
2. 1904
0.2017
0.1600

Std. Brr.

0.6729
0.6397
0,7739
1.0187
0.8696
1.0271

T value

0.031
1.581
0.217
2.i50
0.232
0.156

Prob.

.9753

.1158

.8188

.0330

.8169

.8764

Least square means 8 confidence intervals tram analysis of variance

Source LS Hean Std. Err. T-value Prob. Upper 95't Lover 95't

Period Op-1
Period Op-2
Op 1 04
Op204apl cs
Op205
Op 1 06
Op)06
Dpi os
Dpi os
Op 109
Op 2 09
Op 1 10
Dpi la
Op 1 12
Op 2 12

X.772
1.631
1,464
0.980
2.517
2.228
0 F 298

-0.059
4.148
3.200
i.151
2 ~ 404
0.124
0.094
2.353
2,638

0.0548
0. 1208
0,1632
0.3879
0.1632
0.3067
0. 1318
0.3067
0. 1318
0.3067
0.1543
0.3067
0. 1345
0.3067
0.1318
0.3061

-32.33
13.50
8.97
2.53

15.42
7.27
2.26
0.19

31.48
10.4 ~
11.34
7i84
0.93
0.31

11,86
-8.60

.0000 1.6815

.0000 1.4309

.0000 -1.1938

.0125 0.3385

.0000 2.2468

.0000 1.7208

.0252 0.0798

.8486 0.4487

.0000 3.9302

.0000 2.6927

.0000 1.4953

.0000 1.8972

.3560 0.3469

.7590 0.60iS

.0000 -2.1347

.0000 2 1302

1.8629
1.8305

-1.13) 8
1.6219

-2.7869
2.7354
0. 5157
0.5659

-4.3661
3.7073
2.0059

-2.9118
0.0980
0.4131

-2.5706
3.14 '

Paired comparisons ot least square means betveen periods

Source

Period

Difference Std, Brr. T-value

0.14XS 0.1326 1.067

Prob. Vpper 95t

.2876 0.0779

Lover 95\

0.3609

I'aired comparisons at least square s»ans among stations betveen periods

Source Difference Std. Brr. T-value Prab. Upper 95t Lover 95t

Station 04
Station OS
Station 06
Station 08
Station 09
Station 10
Station 12

,
0.4836

-0.2887
-0.2391

0 '481
0.6539
0.0302
0.2849

0.4208
0.3474
0.3338
0.3338
0.3433
0.3348
0.3338

1.15
0. 83

-0.72
2.84
1.90
0.09
0.85

.2522

.4071

.4741

.0051

.0586

.92S2

.3946

0.2126
0,2860
0. 3130
0.3960i.2218
0.5842
0.8370

1 ~ 1797
-0.8634
0.7913
1. 5003
0.0859

-0.5237
0.2673

Station-period means and deltas Crom original data where control nw)

station Standard Vpper
" Station Period N Hean Range Error 95t c.i. Lower

95t c.i
Hean

Delta
Delta
Range

Upper
95t Cfi.

Lower
95t C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op. 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
i2 Op 1
12 Op 2

17

17
5

26
5

26
5

19
5

25
5

26
5

26.75 16.11
20.97 3 '6
39.14 21. 94
32.85 7.29
18.09 23.68
12.39 10.07
66.09 36.67
43.81 24.31
30.99 31.25
34.85 11.25
15.84 32.01
10.79 13.19
39 ~ 71 16.11
37.42 16.18

1.040
0.920
1.496
1.297
1.181
1. 693
2. 031
4.054
1. 861
1.894
1.126
2.319
0.901
3.007

28.96
23.90
42.31
36.45
20.52
17. 09
70.27
55.06
34.90
40,10
20.23
17.23
41,56
45.77

24 ~ 55
i8.04
35.97
29.25
15.66
7.69

61. 90
32.55
27.08
29.59
11.45
4.35

37.85
29.07

13.04
9.62

25.42
21.33
2.51

-0 '7
50. 51

-32.29 ~

16.84
23.)3
.0.4 ~
0.72

-24.19
-25.90

26.42
8 ~ 58

24.83
9.65

17. 51
7. 81

31.70
21.94
23.23
1X.56
25.69
11. 15
31.15
13.82

.9.86
3.29

22 ~ 39
16.92
0.89
3.27

-46.69
22.44
1) ~ 99
11.32
1. 63
6.42

21. 56
11. 97

16 ~ 22
15 ~ 94
28.46
25.74
4.26
5.02

54.46
42.15
19.69
29.34
3.52
4.98

26.82
33.84

Periad s»ans and deltas from original control data where nw2

Period
Station Standard Vpper

N Hean Range Brror 95t C.I.
Lover

95't C.I.
Op 1
Op. 2

26 15.51 20,13
5 11.51 4.62

0 '91, 17.56
0 ~ 851 13.88

13.47
9. 15



Analysis ot variance tor HST tor ACOV - Algal Cover
Stations 4, 5, 6, 8, 9. 10, 12 level w3 ft HLLM

Data transformed using arcsin.
Source

PERIOD
SEASON
STATION
PERIOD< SEASON
STATION PBRIOD
STATION<SEASON
PERIOD(STATION(SEASON

Source df Error dt

161.000
161.000
161.000
161. 000
161. 000
161 ~ 000
161. 000

F-value

1. 13
0.78

58.45
0.47
1.22
3.97
0.14

Prob.

0.2901
0.3783
0.0000
0.4922
0.3010
0.0010
0.9908

Results for Power Analysis
Pcwer at alpha,l

Non
Centrality

Source Parameter

Ad/usted non-
Centrality
Iarameter P~er

Power to
Ad)usted Detect 508
Power Change

PERIOD
STATION'PERIOD

1.13
7.29

0.11 0.2818 0.1189 1.0000
1 ~ 20 0.6000 0<1772 0.9998

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in FC-S
Period in FC-N
Period in DC.S
Period in DC M

-2 ~ 6251
14 ~ 2399
10 '342
17 '455
6.5527
1. 3025

7.9275
7 '428
9. 1397

12.0018
10.2447
12. 1007

0.331
1.888
1.164
1.487
0.640
0.108

.7410

.0608

.2463

.1390

.5233
~ 9144

Least square means a contidence intervals tran analysis ot variance

Source LS Hean Std. Brr. . T-value Prob. Upper 958 Lower 958

Period Op-1
Period Op-2
Op.l 04
Op-2 04
Op-1-05
Op-1 ~ 05
Op 106
Op 206
Op.l. 08
Op 208
Op.l 09
Op.2 09
Opllo
Op210
Op. 1-12
Op-2 12

17.309
15.650
9.273
1. 572
9.824
6. 710

-4.326
7.750

27.456
25.987
25.407
32.984
15. 684
12 ~ 421
37.8 '
37.628

0.6475
1.4228
1 ~ 9231
4.5699
1.9231
3.6128
1.5843
3.6128
1.5523
3.6118
1 ~ 8184
3. 6128
1.5843
3. 61'28
1 ~ 5523
3,6128

26. 73
11.00
4.82
0.14
5,11
1.86

-2.73
2. 15

17.69
7.19

13.97
9.13
9.90
3.44

2 '38
10,42

.0000

.0000
<0000
.7314
.0000
.0651
.0070
.0334
.0000
.0000
.0000
.0000
.0000
.0007
.0000
.0000

18.3806
18.0040
12.4548
9,1319

13.0058
12.6872
l(7054
1.7736

30.0240
31. 963'7
28.4157
38.9606
18.3046
18.3983
40.4158
43.6046

16.2382
13.2963
6. 0919
5.9886
6.6429
0.7334
6.9475

13.7274
24.8878
20.0099
22.3991
27.0068
13.0625

6.4445
35.2796
31.6508

Paired comparisons of least square means between periods

Source

Period

Difference Std. Err. T-value

1.6592 1.5632 1.061

Prob. Upper 958

.2901 4.2454

Lo er 958

0.9269

Paired comparisons of least square means among stations between periods

Source Ditference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

7.7017
3. 1140
3 ~ 4241
1.4691
7.5763
3 ~ 2621
0. 2199

4.9580
4.0927
3.9449
3.9322
4.0446
3,9449
3.9322

1.55
0,76
0.87
0.37
1. 87
0. 83
0.06

.1223

.4478

. i867

.7092

.0629

.4095

.9555

15. 9041
9.8849
9.9504
7,9744
0.8850
9.7885
6.7252

0.5006
3.6568

-3.1023
5.0361

-14.2676
3.2642

-6.2853

Station-period means and deltas Crom original data where control naj

Station Standard Upper
Station. Period N Hean Range Error 958 c.i. Lower

95% c.i.
Hean

Delta
Delta Upper Lower
Range 958 Cli. 958 C.I.

04 Op. 1
04 Op 1
05 Op 1
05 Op 2
06 Op 1
06 Op-2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op. 1
10 Op.2
12 Op 1
12 Op.1

17 54.21 35.70
73.97 26.21

17 53.46 29.58
5 64.20 27.41

26 71.34 58.28
5 84.21 33.86

26 21.57 37.14
5 32 24 25.86

19 27.39 52.49
5 21.33 28.S7

25 41.05 94.59
5 56.8i 60.38

26 9.06 24.06
5 14.50 20.82

2.508
5.687
2.049
5.168
2 ~ 918
7.014
2.027
5 ~ 217
3.223
5.453
5.650

12. 139
1. 135
3.766

59.53
92.07
57.80
78.55
77.35

103.68
25.75
46.'73
34.16
36.47
52.71
90.53
11.40
24.95

48.90
55.87
49 ~ ll
49.85
65.33
64.73
17.40
17.76
20.62

6. 19
29.39
23.12

6.72
4.04

14.59
3.93

15.35
10.67
5.75

-9.33
44.02
42.63
40.88
53.54
25.20
18.04
56.53
60.37

31.99 19 ~ 25
17.24 17 ~ 48
30.14

,
20.27

15.51 18.74
29 '3 2 'l
16.12 ~ 1.25
43.20 48.74
13.78 49.45
55.06 47,67
22.28 67.20
68.04 33. 14
42.64 37.82
49.07 61.54
29 '7 76.10

9.93
9(61

10.42
2.60

-9.09
-17.42
39.19
i5.80
i4.09
39.89
17.16
-1.73
51.52
44.55

Period means and deltas trcca original control data where nij

Period
Station Standard Upper

N Hean Range Brror 958 C.I.
Lower

95% C.I.
Op 1
Op 2

26 65.59 49.75
5 74.87 32.84

2 ~ 361 70.45
6.560 93.08

60.73
56.66



Analysis ot variance tor HBT tor ADIY - Algal Diversity
Staticne ~ 4, 5, 6, 8, 9, 10, 12 leVel e3 fC MLLN

Data Cranetcrmed ueing Square rect(X e I)
Source Source dt Brror dt P-value Prob.

PBRIOD
SEASON
STATION
PERZODiSEASON
STATIONS PERIOD
STATIONiSEASON
PERIODi STATIONiSEASON

I
1
6'

6'

6

162.000
162.000
162.000
162.000
162.000
162.000
162.000

1.77
3 '84
44.52
0.40
6.80
1.86
0.28

0.1848
0.0000
0.0000
0.5287
0.0000
0.0909
0.9468

Reeulta fOr Pcwer Analyaie
Power at alpha .1

Non-
Centrality
Parameter

Adjusted non-
centralicy
Parameter Po er

Power co
Ad)usted Detect 50%
Pover Change

PERIOD
STATIONS PERIOD

1.77
40.78

0.75
34.28

0.3765
0.9998

0.2234 1.0000
0.9989 0.8946

Bstimates for contrasts on combinations ot interaction terms

Source Dltterence Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-M
Period in DC-S
Period in DC-N

0.0082
0. 1705
0. 2119
0.1291
0.0274
0.0431

0.0883
0.0840
0.1016
0.1337
0 ~ 1142
0.1348

0.092 .9264
2.030 .0440
2.086 .0186
0.965 .3358
0.240 . 8108
0.324 .7462

Least square means 4 confidence incervals trees analysis ot variance

Source Std. Brr. T-value Prob. Upper 951 Lover 95t

Period Op-1 0.166
Period Op-2 0.143
Op 1 04 0.165
Op 2 04 0.059
Op 1 05 0.255
Op-2 05 0 ~ 198
Op106 0.075
Op 206 0.068
Oplos 0.162
Op208 0 ~ 157
Op109 0.201
Op 2.09 0.279
Op 1 10 0.006
Op2 10 0.203
Op112 0.290
Op212 0.439

0 '072
0.0159
0.0214
0.0509
0.0214
0.0403
0,0173
0,0403
0.0173
0.0403
0.0203
0.0403
0.0177
0,0403
0.0113
0.0403

23.03
8.99
7.72
1. 15

11.89
4.93
4,35
1.68
9.39
3.91

10.20
6.93
0.31
5. 04

16.18
10,92

i0000
.0000
.0000
.2510
.0000
.0000
.0000
.0944
.0000
.0001
.0000
.0000
.7537
.0000
.0000
.0000

0.1777
0.1688
0.2008
0.1429
0.2902
0.2650
0.1038
0. Il43
0.1910
0.2241
0.2403
0.3457
0 '348
0.1364
0.3189
0. 5061

0.1538
0.1163
0. 1299
0.0256
0. 2193
0.1318
0.0466
0.0011
0. 1331
0.0909
0 ~ 1732
0 ~ 2125
0.0237
0.2696
0.2617
0 ~ 3729

Paired ccmparisons of least square means between periods

Source Ditterence Std. Err. T-value Prob. Vpper 95% Lo er 958

Period 0.0232 0.0174 1.332 .1848 0.0520

Paired comparisons ot least square means among stations betveen periods

-0.0056

Source Ditterence Std. Err. T-value Prob. Upper 951 'ower 95%

SCation 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.1067
0.0564
0.0075
0.0049
0.0724
0.2085
0,1492

0.0552
0.0456
0.0438
0.0438
0,0451
0.0440
0.0438

1.93
1.24
0, 1'1
0.11
1.61
4 ~ 74
3.40

.0553
~ 2181
.8648
.9118
.1103
.0000
.0008

0 ~ 1981
0.1318
0.0800
0.0773
0 '022
0.2812
0. 0167

0. 0153
0. 0191
0.0650
0.0676

-0.1469
0.1358
0,2217

Station. period means and deltas from original data vhere control ne2

Scacion Standard Vpper Lo~er
Station-Period N Nean Range Brror 958 c.l.'5t c.i. Mean

Delta
Delta Upper
Range 958 Cll.

Lower
95% C.Z.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

17 1.21 0.78
1.72 0.28

17 0.95 0.95
5 1.25 0.62

26 1.44 0.59
5 1 ~ 58 0 ~ 15

26 1.19 1.58
5 1.34 0.47

19 1.09 1,05
5 0.98 0.84

25 '1.69 1.98
5 2.56 0.49

26 0.81 0,71
5 0.53 0.28

0.068 1.35
0.061 1.92
0.061 1.08
0.13'1 1.63
0. 027 1.49
0.027 1. 66
0.079 1.35
0.089 1.59
0.077 1.25
0.139 1.36
0.115 1. 93
0.079 2.78
0.032 0.88
0.049 0.66

1.06
1 53
0.82
0. 81
1.38
I ~ 51
1.02
1.09
0.92
0.59
1.45
2 ~ 34
0.75
0.39

0.53"
0.07
0.79
0.54
0.24
0.21
0.49
0.46
0. 64
0.82

.0.01,
0.77
0.87
1.27

1.13
0.58
1.09
0 ~ 88
0 50
Oi28
1.28
0. 51
1.12
0.13
1. 66
0.83
0.97
0.32

0.70
0 ~ 49
0.96
1.06
0.30
0.37
0.63
0.78
0.78
1 ~ 18
0.18
0.37
0.97
1,43

0 '6
0.35
0.62
0.03
0. 18
0.06
0.36
0 ~ 14
0.49
0.47
0.20
1.16
0.76
1.11

PeriOd Smane and deltae froCe Original Ccntrcl data Where nv2

Period

s Op 1
Op 2

Station Standard Vpper Lower
N Nean Range Brror 958 C.Z. 95% C.Z.

26 1.68 0.74 0.038 1.76 1.60
5 1.80 0.35 0.066 1.98 1.61



Analysis oC Variance tor HST for ASPP - Spp. Algae
Stations ~ 4, 5, 6, 8, 9 ~ 10, 12 level i3 ft MLLW

Data not cranstormed.

Source

PERIOD
SEASON
STATION
PERIOD'SEASON
STATIONiPBRIOD
STATIONiSEASON
PERIOD'STATION SBASON

Source dC Brror df
162.000
162.000
162.000
162.000
162.000
i62.000
162,000

F-value

9.30
14 ~ 24
47.52

0.13
3.80
0.95
0.36

Prob.

0.0027
0.0002
0.0000
0.7141
0. 0014
0.4639
0.9056

Results Cor Pover Analysis
Pover at alpha ~ .1

Non
Centrality
Parameter

Adjusted non- Pover to
Centrality Ad5usted Detect 501
Parameter Power Power Change

PERIOD 9.30 8. is 0.9180 0.8857 1.0000
STATION~ PERIOD 22.81 16.53 0 ~ 9812 0.9246 0.9999

Estimates for contrasts on combinations ot interaction terms

Source Ditference Std. Err. T-value Prob.

Period in DC
Period in FC
Period in FC S
Period in FC-w
I'eriod in DC-S
Period in DC-W

2.4441
3.4098
2.8734
3.9462
3.6850
1.2032

1 ~ 3914 1. 757
1.3227 2.578
1.6003 1.796
2.1065 , 1.873
1 ~ 7981 2.049
2,1238 0.567

.0809

.0108

.0744

.0628

.0420

.5718

Least, square means L contidence intervals from analysis ot variance

Source LS Mean Std. Err. T value Prob. Upper 951 Lover 951

Period Op-1
Period Op 2
Op I 04
Op.2 04
Op 1 05
Op 2 05
Op.1.06
Op206
Oplos
Oplos
Op. 1-09
Op209
Op 1 10
Op 2 10
Op 1 12
Op212

2.883
2.046
1. 977
0.442
2 ~ 741
1.625

.0.067
0.058
3.960
2.883
3.828
4.100
1.411

-1.283
6.263
6.783

0. i134
0.2491
0.3375
0.8021
0.3375
0.6341
0.2724
0.6341
0.2724
0.6341
0. 3192
0.6341
0. 2181
0.6341
0.2724
0.6341

25.43
8.19
5.86

-0.55
8.12
2.56

-0.25
0.09

14.53
4.55

11.99
1.41
5.31

-2.02
22.99
10.'10

.0000

.0000

.0000

.5826

.0000

.0113

.8052

.9268

.0000

.0000

.0000

.0000

.0000

.0446

.0000

.0000

3.0102
2.4596
2.5358
0.8852
3.2997
2.6740
0.3834
1.1073
4.4103
3.9323
4.3558
5.7490
1.9366
0.2343
6.'7142
7.8323

2.6952
1.6333 i

1.4191
-1 ~ '1685
2.1830
0.5160
0,5180

-0 ~ 9907
3.5089
1.8343
3.2998
3. 6510
1.0166
2.3323
5. 8127
5.7343

Paired comparisons of least square means betveen periods

Source Ditference Std. Err. T-value

Period 0.8363 0.2743 3.049

Prob. Upper 951

.0027 1.2900

Lower 951

0.3826

paired comparisons ot least square means among stations betveen periods

Source Dttterence Std. Err. T-value Prob, Upper 951 Lover 951

SCation 04
Station 05
Station 06
Station Os
Station 09
Station 10
Station 12

2.4191
1 ~ 1163
0.1256
1.0763

-0.8722
2 '599
0.5199

0.8702
0.1183
0.6901
0.6901
0.7099
0.6924
0.6901

2.18l.55
0.18
1.56

-1.23
3.99

-0.75

.0061

.1221

.8558

.1208

.2210

.0001

.4524

3.8587
2.3047
1.0161
2.2180
0.3021
3.9054
0 ~ 6218

0.9795
0. 0120
1 ~ 2674
0.0654
2.0466
1.6145
1 6616

Station-period means and deltas Crom original data vhere control n 2

Station Standard Upper
Station-Period N Mean Range Brror 951 c.i. Lover

951 c.i.
Mean

Delta
Delta Upper
Range 95'1 Cji.

Lower
951 C.I.

04 Op
04 Op.2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

17

17
5

26
5

26
5

19
5

25
5

26
5

8.35 5.00
10.73 1.40
7.51 4.30
8.60 2.20
9.99 2.70
9.96 1.90
5.97 6.80
7.30 2.40
6.42 4.80
5.50 2.10
8.49 10.30

li.52 2.80
3.66 2.90
3 '0 1.20

0.340 9.07
0.320 11.74
0.283 8.17
0 '65 9.61
0.156 10.31
0.333 10.88
0.333 6.65
0.397 8.40
0.360 7.17
0.374 6.54
0.588 ~ 9.70
0.450 12.77
0.133 3.94
0.228 li93

7.63
9.71
6. 91
7.59
9. 61
9.04
5. 28
6.20
5.66
4.46
7.28

10.27
3.39
2. 61

2.03
-0.81
2.81
1 ~ 45

-0.07
0.09
3.96
2.75
3.84
4.55
1.47
1.47
6.26
6.75

4.60
2.40
5.05
3.80
3.40
2.45
5.50
2.45
6.20
2.40
8.30
2I55
4.75
0.85

2.76
0.76
3.54
3. 13
0. ll
1.25
4. 5'7
3.96
4.66
5.80
2.37

-0. 10
6.75
7. 19

1.30
2.39
2 ~ 07

-0.23
0.47
1. 01
3.35
1.54
3 03
3.30
0.58
2.84
5.71
6.31

Period means and deltas Crom original control data where nej

I'eriod

Op 1
Op 2

Station Standard Upper
N Mean Range Brror 951 C.I.

26 9.93 3.80 0.223 10.38
5 10.05 1.60 0.298 10.88

Lover
951 C.I.

9.47
9.22



I
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Analysis of Variance tor HBT far 0049 - Calliarthron/Bossiella spp.-complex

stations i 4, 5. 6. s, 9, lo, 12 level +I tt NLLN

Data tranatarmed uaing 1Og baaeja(X v .5)

Results for Analysis of Variance

Source Source dt Brrar df P-value Prob,

PBRIOD
SEASON
STATION
PERIOD~SEASON
STATIONiPERIOD
STATION ~ SEASON
PERIOD'STATIONiSEASON

Results for Paver Analysis
- Paver at alpha i .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

0.73
0.58

61. 24
0.06
0.24
0.81
0.31

0.3954
0.4458
0.0000
0.8105
0.9608
0.5656
0.9324

Source

PERIOD
STATION+ PERIOD

Non
Centrality
Parameter

0.73
1.47

Adjusted non- Paver ta
Centrality Adjusted Detect 508
Parameter Paver Pover Change

0.00 0.2193 1. 0000
0. 00 0. 1951 0. 9461

Estimates for cantrasts on combinations ot interaction terms

Source Ditterence Std. Err. T-value Prob.

Period in DC
Period in FC
Period in FC S
Period in PC-W
Period in DC-S
Period in DC-W

-0.2381
-0. 0111
0.1670
0,1448
0.1524
0.3237

0.2115
0.2019
0.2433
0.3222
0. 27li
0.3229

1.125 .2621
0.055 .9561

-0.687 .4933
0.449 .6537
0.557,5180

-1.003 .3175

Least square means 6 confidence intervals tram analysis of variance

Source LS Mean Std. Brr. T-value Prob. Upper 958 Lover 953

Period Op 1
Period Op 2
Op 1 04
Op.2 04
Op 1 05
Op 2 05
Op 1 06
Op 2 06
Op 1 08
Op 2 08
Op 1 09
Op 2 09
Op 1 10
Op210
Op112
Op-2 12

0.022
0.014
0.188

-0.251
-0.570
0. 511
0.460
0 439
0.218
0.214
0.111
0.067
0.474
0 563
0.485
0.595

0. 0174
0.0380
0.0528
0.1219
0.0528
0.0964
0.0 ~ 14
0.0964
0.0485
0.0964
0.0414
0.0964
0.0423
0.0964
0.0414
0 '964

1.24
0.37
).56
2.06

10.79
-5.36
11.09
-4.55
4.49
2.22
2.68
0.10

11 F 21
5.84

11.72
6. 11

.2165

.7131
i .0005

.0413

.0000

.0000

.0000

.0000

.0000

.0280
,0082
.4855
.0000
.0000
.0000
.0000

0. 0012
0.0768
0.1008
0.0491
0.4824,
0.3572
0. 3910
0.2794
0.2981
0.3732
0.0424
0.0921
0.5439
0.7224
0.5538
0.754 ~

0.0504
-0.0488
-0.2756
-0.4525
0.6571
0. 6761

-0.5280
-0.5984
0.1376
0.0542
0.1795

-0.2269
0.4040
0.4035
0.4167
0.4354

Paired comparisons of least square means betveen periods

Source

Period 0.0356 O.oij.s -0.852 .3954 0.0335 0.1047

Difterence Std. Err. T-value Prob. Upper 95% Lover 958

Paired comparisons af least square means among stations betveen periods

Source Dlfterence Std. Err. T-value Prob. Upper 95% Lover 95l

Station 04
Station 05
Station 06
Station 08
Statian 09
Station 10
Station 12

0.0626
0. 0531
0.0206
0,0041
0.04)5

-0.0890
0.1097

0.1329
0.1099
0.1049
0. 1019
0.1049
0.1053
0.1049

0.47
0.48

-0.20
0.04
0.42
0.85
1.05

~ 6383 0.2824
.6298 0.1288
.8444 0.1530
.9695 0.1827
.6787 0.1300
.3992 0.0852
.2915 0.0639

0.1572
-0.23 '
0.1942

-0.174
'.2171

0.26)1
0.28))

Station-period means and deltas tram original data vhere cantrol ns)

Starion Standard Upper Lover
Station-Period N wean Range Error 95% c.i. 95E c.i. wean

Delta
Delta Upper
Range SS) Cli.

Lover
95% C.I.

04 Op 1
04 Op 2
05 Op I
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op.)
10 Op 1
10 Op 2
12 Op 1
12 Op 2

16
4

16
5

26
5

19
5

26
5

25
5

26
5

2.20 4.44
3.06 3.89
5.11 10.'76
5.94 4.31
4.19 5.42
5.03 4.65
0.67 2.78
0.74 1.60
2.76 12.78
2.22 5.14
0.03 0.28
0.06 0.28
0.01 0.28
0.00 0,00

0.342 2.93 1.47
0.930 6.02 0.10
0.628 7.05 4.37
0.726 7.96 3.9)
0.278 4.76 3.62
0.806 7.27 2,79
0.177 1.05 0.30
0.266 1.47 0.00
0.703 4.21 1,32
0.956 4.88 0.43
0.013 0.06 0.00
0. 056 0. 21 0. 10
0.011 0.03 0 ~ 01
0.000

-0.97
1.46
4 I47
ii42
2.98
3.51
0.66
0.78
1,56
0.70
1. 18
1 ~ 47
1 ~ 19
1.52

2.99 0.46
3.09 0.60
9.90 3.21
4.41 -2.20
5.42 2 ~ 48
3.40 1.91
3 ~ 96 1 ~ 11
1.67 1.54

10.90 -0.36
4.13 1.50
3.30 1,52
2.05 2.45
3.30 1.53
2.05 2.47

1.47
-3.52
-5.74
6.65
).48

-5.10
0.21
O.ol

-2.76
2.90
0.84
0.48
0.86
0,57

Period means and deltas tram original control data vhere ne)

Pet'iod

Op 1
Op 2

Stat.ion Standard Upper Lover
N wean Range Error 958 C.I. 95) C.I.

26 1.20 3.30 0.161 1.54 0.87
5 1.52 2.05 0.343 2.47 0.57



Analysis of Variance for MBT for 0185 - Callithamnion spp./Pleonosporium spp,

Stations ~ ~, 5. 6, 8. 9. 10. 12 level vl ft NLLW

Data transformed 'using arcsin.
Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PBRIOD~ SBASON
STATIONiPERIOD
STATIONS SEASON
PERIOD ~ STATION ~ SEASON

Results for Power Analysis
Pcwer at alpha ~ .1

160,000
160.000
160.000
160.000
160.000
160.000
160.000

7.62
1.78
1.49
1 10
1 ~ 12
1.70
0.94

0.0065
0.1844
0.1840
0.2951
0,3552
0.1243
0.4712

Source

Non-
Cenrrality
Parameter

Adjusted non
Centrality
Parameter Pover

Pcwer to
Adjusted Detect 5Ot
Pover Change

PERIOD 7,62 6.52 0.$ 651 0.8155 0.1064
STATIONS PBRIOD 6. 70 0.61 0.5636 0.1381 0.1037

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in FC
Period in PC-S
Period in FC-N
Period in DC-S
Period in DC.N

2. 1557
0.2)60
0.5740
0. 1020
0.9074
3.4041

0.6269
0.5983
0.7211
0.954$
0,8102
0.9569

3.4)9 .0007
0.394 .6937
0.796 .4271
0.107 .9150
1.120 .2644
3.557 .0005

Least square means A confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95$ Lover 95t

Period Op-1
Period Op-2
Op 1 04
Op 2 04
Op105
Op 2 05
Op106
Op)06
Op108
Op.2 08
Op 1-09
Op 209
Opl 10
Op 2 10
Opl 1)
Op 2 12

0.162
0.503
0.1$ 2
0. 178
0.088
0.213
0.170
0.712
0.230
0.712
0.112
0.712
0.180
0.712
0.170
0.712

0. 0516
0. 1125
os1565
0.3614
0.1565
0.2857
0 ~ 122$
0.2857
0 1438
0 ~ 2857
0.1228
0.2857
0. 1253
0.2857
0.1228
0,2857

3.13 .0021
4.47 .0000
1.17 .2457
0.49 .6231
0.56 .5752
0.75 .4563
1 ~ )9 .1673
2 ~ 49 .0137
1 ~ 60 .1121
2 49 .0137
0 ~ 91 .3621
2 ~ 49 .0137
1.43 .1536
2 '9 .0137
1 ~ 39 .1673
2 ~ 49 .0137

0.2472
0.6896
0.4412
0.7759
0.3468
0.2593
0.3734
1.1846
0.4677
1.1846
0. 3153
1 ~ 1846
0,3869
1,1846
0.3734
1.1846

0.0764
0.3173
0.0766
0.4200
0. 1710
0.6860
0.0328
0.2392
0.0082
0.2392
0.0909
0.2392
0 ~ 0277
0.2392
0 ~ 0328
0.2392

Paired comparisons of least square means betveen periods

Source

Period 0.3417 0.123$ 2.760 .0065 0.1369 0.5465

Difference Std. Err'. T-value Prob. Upper 95% Lover 95$

Paired comparisons of least square means among stations betveen periods

Source

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

Difference Std. Brr.
0.0044 0.3938
0.3012 0.3258
0.5416 0.3110
0.4821 0,3199

-0.5997 0.3110
0.5323 0.3120

'.54160.3110

0.01
0.92
1.74
1. 51

-1.93
1 ~ 71
1 ~ 74

.9911

.3565
ios)5
.1337
~ 0556
.0899
.0835

0.6559
0.8402

-0.0271
0.0470
0,0852
0. 0161
0.0271

T-value Prob. Upper 958 Lover 95%

0.6472
0.2)77

~1.0561
1 ~ 0113

-1.1142
1,0484
1.0561

Station-period means and deltas from original data vhere control n~)

Station ~ Standard Upper Lover
Station-Period N Nean Range Error 958 c.i. 951 c.i.

Mean
Delta

Delta Upper
Range 95% CIi.

Lcwer
95% C.I ~

04 Op 1
04 Op 2
05 Op.l
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op-2
09 Op-1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

16 0.00
0.00

16 0.02
5 0.08

26 0.00
5 0.00

19 0.00
5 0.00

26 0.00
5 0.00

25 0.00
5 0.00

26 0.00
5 0.00

0.07 0.004
0.00 0.000
0.28 0.017
0.42 0.083
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.07 0.003
0.00 0 ~ 000
0.00 0.000
0.00 : 0.000
0.00 0.000
0.00 0.000

0,01 -0.00

0.01 0.00

0.05 0.02
0.31 0.15

0.01
0.01
0.00

-0.05
0.01
0.03
0. 01
0.03
0.01
0.03
0 ~ 01
0.03
0. 01
0.03

0.07
0.03
0.35
0.31
0.10
0. 14
0.10
0. 14
0. 17
0.14
0.10
0. 14
0. 10
0.14

0.02
0.04
0.03
0.11
0.02
0.11
0.02
0.11
0.02
0. 11
0.02
0.11
0.02
0.11

0.00
-0.02
0.04
0.21
0.00
0.04
0.00

-0,04
0.01
0.04

-0.00
-0.04
0.00
0.04

Period means

Period

Op 1
Op 2

and deltas frees original control data vhere n~)

Station Standard Upper Lover
N Mean Range Error 95$ C.I. 95$ C.I.

26 0.01 0.10 0.005 0.02 0.00
5 0.03 0.14 0.027 0.11 -0.04



Analysis of Variance for HBT for 0077 Chondracanthus canalieulatus

Stations ~ 4. 5. 6. 8. 9. 10, 12 level el ft NLLW

Data not transformed.

Results for Analysis of Variance,

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PERIOD ~ SEASON
STATION'PERIOD
STATIONiS EASON
PERIOD'STATIONc SEASON

Results for Pcwer Analysis
Pover at alpha ~ .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

5.34
12.63
11.95
3.13
3.13
0.90
0.73

0.0221
0.0005
0.0000
0.0786
0.0064
0.5001
0.6237

Source

Non
Centrality
Parameter

Adjusted non- ~ Pover to
Centrality Adjusted Detect 50%
Parameter Pover Pover Change

PERIOD 5.34 4.27 0.7442 0.6605 0.9809
STATION PERIOD 18 ~ 75 12 F 52 0.9530 0.8339 0.6940

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC.W
Period in DC S
Period in DC-W

15.2690
1.5899
2.6649
5.8447

21.4942
9.0437

F 2827
4 ~ 0869
4.9257
6.5228
5.5345
6.5372

3.565 .0005
0 '89 .6978
0.541 .5892
0.896 ~ 37163.8'0002

-1. 383 .1685

Least square means 4 confidence intervals from analysis of variance

Source LS Wean Std. Err. T-value Prob. Upper 958 Lcwet 951

Period Op-1
Period Op 2
Op 1 Ol
Op.2 Ol
Op 105
Op.2 05
Op 106
Op206
Op los
Op 2 08
Op 109
Op 2 09
Op 1 10
Op.l 10Oplll
Op 2 12

11.259
13.213
24.07$
8.721

13.761
15.842
1'2.762
14.447
7.720
7,590

10.954
18.874
5.917
7,867

13.624
19. 152

0.3526
0.7687
1.0690
2.4688
1.0690
1.9518
0.8386
1.9518
0.9824
1.9518
0.$ 386
1.9518
0.8559
1.9518
0.$ 386
1.9518

31.93 .0000
17. 19 . 0000
13 '7 .0000
3.53 .0005

12.87 .0000
$ .12 .0000

15.22 .0000
7.40 .0000
7.86 .0000
3 ~ 89 F 0001

13.06 .0000
9.67 .0000
6.91 .0000
4.03 .0001

16.25 .0000
9.81 .0000

11,8l27
14.4852
15.8463
12.8055
15.5295
19.0711
14. 1492
17.6764
9.3450

10.8187
12.3409
22.1035
7.3332

11 0965
15.0119
22.3812

10.6759
11.9418
12.3091
4.6366

11.9922
12.6130
11 ~ 37l3
11.2183

6.0945
4.3607
9.5661

15.6454
4.5011
4.6384

12.2370
15.9232

Paired comparisons of least square means betveen periods

Source

Period -1.9542 0.8457 2.311 .0221 0.5550 -3.3533

Difference Std. Err. T-value Prob. Upper 958 Lcwer 95$

Paired comparisons of least square means among stations betveen periods

Source Difference Std. Err. T value Prob. Upper 95$ Lover 95$

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

5.3566
-2.0812

1. 6856
0. 1300
7.9209
1.9503
5.5277

2.6903
2.2253
2. 1243
2.1850
2.1243
2 ~ 1312
2 ~ 1243

l.99
.0.94
0.79
0.063.'ll
0.92
2.60

.0482

.3511

.4287

.9526

.0003

.3615
~ 0101

9.8076
1.6005
1.8289
3 7450
4.4064
1. 5755
2.0132

0.9057
-5.7628
5.2001

-3.4850
11.4354

5.4762
9.0422

Station-period means and deltas froca original data vhere control ni2

Station Standard Upper Lover
Station-Period N Mean Range Error 95$ c.i. 95% c.i.

Wean
Delta

Delta Upper Lcwer
Range 95% Cli. 95$ C.I.

Ol Op.l
04 Op 2
05 Op 1
05 Op.2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op-1
09 Op.2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

16 F 05 8.47
4 13.77 11.11

16 2.37 4 ~ 31
5 4 ~ 89 6 ~ 11

26 1.51 4.72
5 5.79 6.39

19 7 ~ 56 21. 60
5 13 ~ 67 10. 83

26 3.32 11.67
5 1.81 1,67

25 8.51 27 F 29
5 12 F 82 12.57

26 ,0.65 6.46
5 1.49 2.50

0.579
2.497
0.340
1.072
0.236
1. 106
1.558 i
2.263
0.675
0.291
1,794
2.382
0.2$ 8
O.i bi

3.28
21.71
3.09
7.87
2.00
8.86

10.84
19 ~ 95
4.71
2. 61

12. 22
19.43

1. 24
2.64

0,81
5.82
1.64
1 ~ 91
1.03
2 ~ 72
4.29
7.38
1.93
1.00
4.81
6 ~ 21
0.06
0. 34

14.08
8.22

13.76
16.37
12. 76
15.47
7.71
7.60

10.95
19.46
5.97
8.44

13.62
19.78

14.06 16 ~ ll
4 ~ 3 ~ 11.37

17.50 15.$ 2
10.31 21.36
15.73 14.21
13.82 23.12
15.42 9.93
13.68 13.93
12.74 12.14
9.48 24.96

23 '2 8.61
15.97 15.88
15.24 15.09
10 '1 25 '3

11.91
5.07

11.70
11.39
11.31
7. 83
5 ~ 49
1 ~ 27
9.'77

13.96
3.33
1.01

12.16
14.32

Period means and deltas from original control data vhere ne2

Period
Station Standard Upper

N Wean Range Error 95% C. I.
Lover

958 C.I.
Op. 1
Op. 2

26 14.27 1$ .02 0.836 15 ~ 99 '' l2 ~ 55
5 21.26 9 ~ 76 1 ~ 981 26 ~ 76 15 ~ 76



Analysis af Variance tor NET for 0125 - Chondracanthus corysbjterus

Stations a 4, 5, 6, 8, 9, 10, 12 level +I tt MLL'W

Data transformed using arcsin.
Results tor Analysis ot Variance

Source Source dt Error dt P-value Prob.

PERIOD
SEASON
STATION
PERIODi SEASON
STATIONiPERIOD
STATIONS SEASON
PERIOD STATION~ SEASON

Results tor pover Analysis
Pover at alpha ~ .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

2.37
2. 23
0.35
0.99
0.54
0.26
0.22

0.1260
0. 1371
0.9074
0.3214
0.7793
0.9538
0.9688

Sollrce

Non
Centrality
Parameter

Ad)usted non-
Centrality
Parameter Pover

Power to
Adjusted Detect 508
Paver Change

PERIOD 2.37 1 ~ 34 0.4557 0.3133 0.1416
STATIONS PERIOD 3 ~ 22 0.00 '.3225 0. 1062

Estimates tor contrasts on cambinarions of interaction terms

Source Ditterence Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC S
Period in PC.W
Period in DC.S
Period in DC-W

3.5246
0. 1365
0 ~ 7118
0.9847
4.8675
2.1817

1.5936
1.5207
1,8328
2,4271
2.0594
F 4325

-2. 212 .0284
0.090 .9286

~ 0.388 .6983
0.406 .6855
2.364 .0193
0.897 .3711

Least square means 8 contidence intezvals tram analysis ot variance

Source LS Mean Std. Err. T-value Prob. Upper 95$ Lover 95$

Period Op 1
Period Op-2
Op 1 04
Op 2 04
Op 1 05
Op 2 05
Op 1 06
Op-2 06
Op 1 08
Op 2 08
Op 1 09
Op 2 '9
Op.1-10
Op 2 10
Op112
Op 2 12

1.584
2.068
1. 823
0.898
1.891
2.008
1.610
2.282
1.548
2.3$ 6
1.303
2.282
1.245
1.984
1.668
2.638

0.1312
0.2860
0.3978
0. 9186
0.3978
0.7262
0.3120
0.7262
0.3655
0.7262
0.3120
0.7262
0.3185
0.7262
0.3120
0.7262

12.07 ,0000
7.23 .0000
4.58 .0000
0.98 .))00
4.75 .0000
2.77 0063
5.16 .0000
3.14 .0020
4.23 .0000
3.29,0013
4.18 .0000
3.14 ,0020
3.91 .0001
2.73 F 0070
5.35 .0000
3.6) .0004

1. 8012
2.5413
2.4814
2.4174
2.5492
3.2100
2 ~ 1262
3.4832
2. 1526
3.5875
1.8196
3.4832
1.7722
3.1852
2.1843
3.8392

1.3670
1.5949
1.1652

-0.6222
1.2330
0.8070
1. 0937
1.0802
0.9431
1.1845
0.7871
1.0802
0.7184
0.7821
1.1518
1.4362

Paired caeparisons ot least square means between periods

Source

Period 0.4840 0.3147 -1.538 .1260 0.0366 1.0046

Difterence Std. Err. T-value Prob. Upper 95$ Lover 95%

Paired comparisons ot least square means among stations between periods

Saurce Ditterence Std. Err. T-value Prob. Upper 95% Lover 95%

Station 04
Station 05
Station 06
Station 0$
Station 09
Station 10
Station 12

0.9257
0.1174

-0.6718
0.8382
0.9784

-0.7383
0.9697

1.0011
0.8280
0.7904
0. 8130
0.7904
0.7930
0.7904

0.92
-0. 14
0.85
1.03
1,2 ~

-0.93
-1.2)

.3565 2.5819

.8874 1.2525

.3967 0.6359

.3041 0 '069

.2176 0.3293

.3532 0.5736

.2217 0.3381

0.7305
-1.4874
-1.9795
2. 18))
2.2861

-2.0503
2.2774

Station-period means and deltas from original data «here control ne)

Station Standard Upper Lower
Station Period N Mean Range Brx'or 95$ c.i. '95% c.i. Mean

Delta
Delta
Range

Upper
95% Cli.

Lover
95% C.I.

04 Op 1
04 Op.)
05 Op 1
05 Op 2
06 Op I
06 Op 2
08 Op 1
0$ Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op-2
12 Op 1
12 Op 2

16 0.03 0.42 0.026 0.09
4 0.12 0.)4 0.033 0.23

16 0 '3 0.28 0.021 0 ~ 08
5 0.03 0 07 0.017 0.08

26 0 ~ 00 0.07 0 ~ 003 0.01
5 0.03 0.14 0.028 0.10

19 0.03 0.14 0.011 0.05
5 0.01 0.07 0.014 0.05

26 0.03 0.42 0.017 0.07
5 0.03 0.14 0.028 0.10

25 0.03 0.21 0.015 0.06
5 0.04 0.21 0.042 0.16

26 0.00 0.00 0.000
5 0.00 0.00 0.000

0.02
0.02
0.01
0.02
0.00
0.05
0.01
0 F 02

-0.01
0.05
0.00
0.07

0.19
0.14
0. 19
0.21
0.15
0.21
0. 17
0.22
0.12
0.21
0.12
0.19
0. 15
0.24

0.80
0.49
0.87
0.2$
0.$ 0
0.35
0.83
0.42
1. 11
0 ~ 49
0.66
0.45
0.73
0,35

0. 31
0.4$
0.33
0.36
0.23
0.38
0.28
0.43
0.21
0.45
0.19
0.44
0.23
0,41

0.07
0.20
0.06
0.06
0.06
0.04
0.06
0. 01
0.0)
0.04
0.05

-0.05
0.07
0.06

Period means and deltas tram original control data where n~)

Period

Op 1
Op 2

Station Standard Upper Lover
N Mean Range Error 95) C.I. 958 C.I.

26 0.15 0.73 0.040 0.23 0.07
5 0.24 0.35 0.064 0.41 0.06



Analysis ot Variance for HBT tor 1305 - Chondracanthus harveyanus/spinosus

Stations a 4, 5, 6, 8, 9, 10, 12 level,+1 tt NLLN

Data transformed using log baseIO(x v .Il
Satterthvaite'S Ad)uetment COr DegreeS
ot Freedom used in Analysis oC Variance.

Results Cor Analysis of Variance

Source Source dt Error df F value Prob.

PERIOD
SEASON
STATION
PERIOD ~ S EASON
STATION PERIOD
STATION SEASON
PERIOD~STATION+SEASON

Results for Paver Analysis
Pover at alpha ~ .1

160,000
160.000
160.000
160.000
160.000
160.000
160.000

22.20
6.39

13.60
4.45

11.52
5.54
4.38

0.0000
0.0124
0.0000
0.0365
0.0000
0.0000
0.0004

Source

PERIOD
STATIONS PERIOD

Non-
Centrality
Parameter

22.20
69.11

Ad)usted non-
Centrality
Parameter Power

Pover to
Adjusted Detect 508
Pover Change

20.92
62.25

0.9988 0.9982 0.1030
1.0000 1.0000 0.1030

Estimates for contrasts on cocbinations ot interaction terms

Source Ditference Std. Err. 7;-value Prob.

Period in DC
Period in FC
Period in FC-S
Period in FC-N
Period in DC-S
Period in DC-M.

0.7850
0.0000
0.0000

-0.0000
1.1364
0.4336

0.1205
0. 1150
0. 1386
0. 1836
0. 1558
0.1840

6.513 .0000
0.000 1.000
0.000 1.000
0.000 1.000
7.296 .0000
2.357 .0196

Least square means a canfidence intervals fram analysis ot variance

Source LS Nean Std. Err. T-value Prob. Upper 95% Lover 95l

Period Op-1
Period Op 2
Op 1 04
Op 204
Op.l 05
Op 205
Op 106
Op-2-06
Op 108
Op.2 08
Op 109
Op 209
Op.l 10
Op.2 10
Op 1 12
Op 2 12

0.005
0. 111
0.000
0.000
0.000
0.000
0.000
0.000
0.013
0.212
0.000
0.000
0.022

-0.548
0.000
0.000

0.0099
0.0216
0.0301
0.0695
0.0301
0.0549
0.0236
0.0549
0.0276
0.0549
0.0236
0.0549
0,0241
0.0549
0.0236
0.05 '

0.50
5.41
0.00
0.00
0.00
0.00
0.00
0.00

-0.46
4.96
0.00
0.00
0.92
9.97
0.00
0.00

.6158 0.0114

.0000 0.0813
1.000 0.0498
1.000 0.1150
1,000 0.0498
1.000 0.0909
1.000 0.0390
1.000 0.0909
.6460 '0.0330
.0000 0.1814
1.000 0.0390
1.000 0.0909
.3581 0.0111
.0000 0.4568
1.000 0.0390
1.000 0.0909

0.0214
0.1529
0.0498
0.1150
0,0498
0.0909

-0.0390
0.0909

-0.0585
-0.3631
0.0390
0.0909
0.0621

-0.6385
-0.0390
0.0909

Paired comparisons of least square means betveen periods

Source Difference Std. Err. T-value Prab. Upper 958

Period 0.1121 0.0238 4.712 .0000 0,1515

Paired comparisons oC least square means among stations betveen periods

Lover 95%

0.0728

Source Difference Std. Err. T-value Prob. Upper 95% Lover 958

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.0000
0.0000
0.0000
0.2595

-0.0000
0.5255
0.0000

0. 0157
0.0626
0.0598
0.0615
0.0598
0.0600
0.0598

0.00 1.000
0.00 1.000
0.00 1.000
4.22 .0000

-0.00 1.000
8.76 .0000
0.00 1.000

0.1'253
0.1036
0.0989
0.3613
0.0989
0.6247
0.0989

0.1253
0.1036
0.0989
0.1578
0,0989
0.4262
0.0989

Station-period means and deltas from original data where control ns2

Station Standard Upper
Station-Period N Ncaa Range Error 951 c.i.

Lover
958 c.i.

Nean
Delta

Delta Upper
Range 951 Cli.

Lover
958 C.I ~

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op-2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

16

~ 16
5

26
5

19
5

26
5

25
5

26
5

0.00 0.00
0.00 0 F 00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.07
0.18 0.69
0.00 0.00
0.00 0.00
0.01 0.28
0.90 2.22
0.00 '.00
0.00 0.00

0.000
0.000
0.000
0.000
0.000
0.000
0.004 0.01
0,135 0.55
0.000
0.000
0.011 0.03
0.525 2.36
0.000
0.000

0.00
0. 19

0,'01
0.56

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.18
0.00
0.00
0.01

-0.90
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.69
0.00
0.00
0.28
2 '2
0.00
0.00

0.00
0. 19

0. 01
0.56

0. 01
0.55

-0.03
2.36

Period means and deltas from original control data vhere ne2

Period

Op 1
Op 2

Station Standard Upper Lover
N Nean Range Error 958 C. I. 95i C.I.

26 0.00 0.00 0.000
5 0.00 0.00 0.000



Analysis of Variance tor MET for 0987 - Chondria decipiens
StatiOna 4, 5, 6, 8, 9, 10, 12 leVel al ft MLLW

Data transtOzmed using arcsin.
Satterthvalte'8 Adjuatment fOr Degreea
ot Preedom used in Analysis of Variance.

Results for Analysis of Variance

Source Source df Error df P-value Prob

PERIOD
SEASON
STATION
PERIOD~SEASON
STATION'PBRIOD
STATIONisEASON
PERIOD*STATION'SEASON

Results for Po er Analysis
Pover at alpha'1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

15.51
0.73

12.05
0.37

10.39
0.00
0.07

0 ~ 0001
0.3944
0.0000
0. 5441
0.0000
1.0000
0.9987

Source

PERIOD
STATIONiPERIOD

Non-
Centrality
Parameter

15,51
62.35

Adjusted non-
Centrality
Parameter Pover

Pover to
Adjusted Detect 508
Pover Change

14.32 0.9886 0.9831 0.1005
55.57 1.0000 1.0000 0.1011

Estimates for contrasts on combinations o! interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period ln PC S
Period in PC-w
Period in DC-S
Period in DC-W

2,1160
0.2468
0.0000
0.4937
1.9981
2.2338

0.4340
0.4142
0.4992
0 6610
0.5609
0.6625

4.875 .0000
0.596 .5520
0.000 1.000
0 '47, .4563
3.562 .0005
3.372 .0009

Least square seine 6 confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 958 Lover 951

Period Op.l
Period Op 2
Op 1 04
Op)04
Op 1 05
Op205
Op los
Op 2 06
Op 1 08
Op208
Op109
Op-2-09
Op 1.10
Op 2 10
Op 1 12
Op 2 12

0 ~ 063
0.275
0.094
0.000
0.094
0.000
0.058
0.000
0.076
0,000
0.058
0.000
0.000
1.924
0.058
0.000

0.0357
0.0779
0, 1083
0 ~ 2502
0.1083
0.1978
0 ~ 0850
0.1978
0.0996
0.1978
0.0850
0 ~ 1978
0.0867
0. 1978
0.0850
0. 1978

1.75 .0815
3.53 .0005
0.87 .3850
0.00 1.000

*0.87 .3850
0.00 1.000
0.68 . ~ 95)
0.00 1.000
0.76 .4493
0 F 00 1 F 000
0.68 .4953
0.00 1.000
0.00 1;000

~ 9.73 F 0000
0.68 .4953
0.00 1 000

0. 1218
0. 1460
0.2736
0.4139
0.2736
0.3272
0. 1987
0.3272
0 '402
0 '272
0.1987
0.3272
0. 1435
1. 5971
0. 1987
0 '272

0.0035
0.4038
0 ~ 0849
0.41)9

-0.0849
0.3272
0.0825
0.3272
0.0892
0.3272
0.0825
0.3272
0.1435
2. 2515

-0.0825
0.3272

Iaired comparisons of lease square means becveen periods

Source Difference Std. Brr. T-value Prob. Upper 958

Period 0.3375 0.0857 3.939 .0001 0.4793

paired comparisons ot lease square scans among scations betveen periods

Lover 95%

0. 1958

Source Dlfterence Std. Brr. T-value Prob. Upper 95% Lover 95%

StaCion Oi
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.0944
0.0944
0.0581
0 F 0755
0.0581
1.9243
0.0581

0.2726
0.2255
0. 2153
0.2214
0. 2153
0.2160
0.2153

0.35
0.42
0.27
0.34
0.27
8. 91
0.27

.7297

.6761

.7877

.7336

.7877

.0000

.7877

0.5454
0.4675
0.4142
0.4418
0.4142
2. 2816
0.4142

0.3567
-0.2787
0.2981

-0.2908
-0.2981
1.5670
0.2981

Station-period teens and deltas from original data vhere control nv)

scacion Standard Upper Lover
Station-Period N Mean Range Brror 958 c.i. 958 c.l. Mean

Delta
Delta
Range

Upper Lover
95% Cli. 95\ C.I.

0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.07 0.003
0.42 0.086
0.00 0.000
0.00 '0.000

04 Op 1
04 Op 2
05 Op-1
05 Op. 2
06 Op 1
06 Op-2
08 Op 1
08 Op 2
09 Op. 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1

16 0.00
4 0,00

16 0.00
5 0.00

26 0.00
5 0.00

19 0.00
5 0.00

26 0.00
5 0.00

25 0.00
5 0.19

26 0.00
5 0.00

0.01 0.00
0.43 0.04

12 Op 2

Perlad aeana and deltaa frcm Original CcntrOl data vhere n 2

0.00
0.00
.0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.19
0.00
0.00

0 F 07
0.00
0.07
0.00
0.07
0.00
0.07
0.00
0.07
0.00
0.14
0.42
0.07
0.00

0. 01

0.01

0. 01

0.01

0.01

0.01
0.04
0. 01

.0.00

0.00

0.00

0.00

0.00

0.01
0.43

-0.00

Period

Op 1
Op 2

Station Standard Upper Lover
N Mean Range Error 958 C.I. 95% C. I.

26 0.00 0.07 0.003 0.01 0.00
5 0.00 0.00 0.000



Analysis ot Variance for HST tor 1302 - ChzysophyCa unid.

Stations ~ 4, 5, 6, 8, 9, 10, 12 level +1 tt NLLM

Data transformed using I/(x + .11

Results for Analysis ot Variance

Source Source dt Brror dt F-value Prob.

PERIOD
SEASON
STATION
PERIODaSEASON
STATION a PBR IUD
STATION'EASON
PERIOD STATIONaSEASON

Results tor Power Analysis
Power at alpha e .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

19.52
1.28
2. 31
0.90
1,41
0.63
0.19

0.0000
0.2595
0.0360
0.3435
0. 2129
0.7091
0.9806

Source

PERIOD
STATIONiPERIOD

Non-
Centrality
Parameter

19.52
8.47

18.28
2.37

0.9971 0.9955 0.1291
0.6663 0.2599 0.1032

Adjusted non- Power to
Centrality Ad/usted Detect, 50%
Parameter Power Power Change

Escinates tor contrasts on combinacions ot Interaction terms

Source Difterence Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in FC-W
Period in DC S
Period in DC-w

11.4237
6,9906

-10.0993
-3. 8810
12. 2750
10.5724

3. 0151
2.8772
3.4678
4 ~ 5922
3.8964
4.6023

-3 '89 .0002
2.430 .0162

.2.912 .0041

.0.845 .3992
3,150 .0019

-2.297 .0229

Least square means a contidence intervals fraca analysis of variance

Source Ls Ncaa scd. Err. T value Prob. Upper 958 Lower 95t

Period Op-I
Period Op-2
Op 1 04
Op 204
Op 105
Op-2 05
Op106
Op206
Oplca
Op208
Op 109
Op 209Opllc
Op.2.10
Op112
Op 2 12

0.379
3.009
0.032
0.683
0.224
4.153
0.637
2.600
0.726
5.074
0.877
5.487
0.672
3.06$

-0.069
0.000

0.2483
0. 5412
0.7526
1.7381
0.7526
1.3741
0.5904
1 ~ 3741
0. 6916
1.3741
0.5904
1. 3741
0.6026
1.3741
0.5904
1.3741

1.53 .1290
5.56 .0000
0.04 .9658
0.39 .6948

-0.30 .7666
3.02 .0029
1.08 .2823
1.89 .0603
1.05 .2955
3.69 ~ 0003
1.49 .1393
3.99 .0001
1.11 .2667
1a23 ..0269

-0.12 .9077
0.00 1.000

0.7895
3.9047
1.2775
3.5586
1.0213
6.4264I ~ 6137
4.8732
1. 8700
7.3475
1.$ 541
7.7606
1 ~ 6686
5.3418
0.9082
Ei2733

-0.0319
2 ~ 1141
1.2128
2. 1925

-1.4690
1.879$
0.3399
0.3266
0.4184
2.8009
0.0995
3.2140
0.3253
0.7952
1.0453

-2.2733

Paired comparisons ot least square means between periods

Source

Period .2.6306 0.5954 -4.418 .0000 -1.6456 3.6156

Difterente Std. Brr. T-Value PrOb. Upper 95$ Lever 95\

Paired comparisons ot least square means among stations between periods

Source Difference Std. Brr. T-value Prob. Upper 95% Lower 958

station 04
Station 05
Station 06
station 0$
Station 09
Station 10
Station 12

0.6507
4.3769

-1.9630
4.3483

-4.6100
2.3968

.0.0685

1.8940
1.5667
1.4955
1. 5383
1.4955
1.5004
1 ~ 4955

0.34
2.79
1.31
2 '3
3.08
1,60
0.05

.7316

.0058

.1912

.0053

.0024

.1121

.9635

2.482$
1.7849
0. 5113

-1 ~ 8033
1.1357
0.0855
2.4057

3.7843
-6.9689
4.4373
6.8934
7,0842
4.8791
2.5428

Station-period means and deltas from original data where concrol ne2

s cation Standard Upper
Station-Period N Nean Range Error 95$ c.i.

Lower
95$ c.i.

Nean
Delta

Delta Upper
Range, 95t Cli.

Lower
95$ C.I.

04 Op.l
04 Op 2
05 Op 1
05 Op 2
06 Opl
06 Op 1
08 Op 1
08 Op 1
09 Op I
09 Op 2
10 Op I
10 Op 2
1'2 Op I
12 Op 2

16
4

16
5

26
5

19
5

26
5

15
5

26
5

0.01 0.07
0.02 0.07
0.00 0.07
0.31 1.11
0.03 0.35
0.19 0.76
0.13 1.25
3.74 17.99
0.47 9.44
3.78 14.79
0.11 1.04
0.65 3.12
0.02 0.56
0.00 0.00

0.006 0.02
0.017 0.07
0.004 0.01
0.211 0.89
0.015 0.06
0.148 0.61
0.085 0.31
3.563 13.63
0 '70 1 ~ 24
2.835 11 ~ 65
0.060 0.23
0.619 2.37
0.021 0.07
0.000

0.00
-0.04
-0.00
0.28
0.00
0.22

-0.05
6,16
0.29

-4.09
0.02
1.06
0.02

0.00
0.02
0.00
0. 31
0.02

-0. 19
-0. 12
-3.74
-0.47
3.78

-0. 10
0,65
0.01
0.00

0. 17
0.07
0. 17
1. 11
0.45
0.76
1.35

17. 99
9.55

14.79
1.15
3.12
0.49
0.00

0.02
0.04
0.02
0 '8
0. 01
0.22
0.06
6.16
0.30
4.09
0.02
1.06
0.02

0.02
0.07
0.01

.0.89
-0.06
-0.61
0.30

13.63
-1.13
11.65
0.23

-2.37
0.05

Period means and deltas from original control data where ne2

Period

Op 1
Op 2

scacion Standard Upper Lower
N Nean Range Brror 958 C.I. 958 C.I.

26 0.01 0.10 0.004 0.02 -0.00
5 0.00 0.00 0.000



Analysis of Variance for NBT for 0055 - Coralline officinalis
StatiOna 4, 5, 6, 8, 9. 10, 12 leVel aj fe NLLW

Data transformed using arcsin.

Results for Analysis of Variance

Source Source df Brror df P-value Prob.

PERIOD
SBASON
STATION
PER IODi6 EASON
STATIONS PERIOD
STATIONiSEASON
PERIOD STATION SEASON

Results for Pover Analysis
Power at alpha a .I

160.000
160.000
160.000
160.000
160.000
160.000
160.000

0.90'5.62
0.65
3.02
0.67
0.81

0.92'.3452
0.0001
0.6905
0.0843
0.672 '

~ 5662
0.4853

Source

PERIOD
STATIONiPERIOD

Non-
Centrality
Parameter

0.90
4.03

Ad)usted non-
Centrality
Parameter Pover

Po er to
Ad)usted Detect 50%
Power Change

0. 00 0,2461 0.1330
0.00 0.3815 0. 1167

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

I'cried in DC
I'eriod in FC
Period in PC-S
Period in FC-W
Period in DC-S
Period in DC-w

0.5027
1.9399
0.9709
2.9089

-2.1713
1.1658

1.0983
1 ~ 0481
1 ~ 2632
1. 6728
1.4194
1.6765

-0.458 .6478
1.851 .0660
0.769 .4432
1.739 .0840
1.530 .1280
0.695 .4878

Least square means 8 confidence intervals from analysis of variance

Source LS Nean Std. Brr. T-value Prob. Upper 958 Lower 95%

Period Op-1
Period Op-2
Op104
Op) 04
Op105
Op205
Op106
Op 2 06
Op los
Op.2.08
Op.j 09
Op.2 09
Op 1 10
Op.2-10
Op 112
Op 2 12

1.000
0.795
1.245
0.681
0.858
0 ~ 075
1.103
0.511
0.965
1.074
0.551
1.074
1. 174
1. 074
1.103
1.074

0 '904
0. 1971
0. 2742
0. 6331
0.2742
0.5005
0 ~ 2151
0.5005
0. 2519
oa5005
0.2151
0.5005
0.2195
P.5005
0.2151
0.5005

11.06 .0000
4.03 .0001
4.54 .0000
1.08 .2835
3. 13 ~ 0021
0.15 .8818
5.13 .0000
1.02 .3088
3 '3 .0002
2.15 .033

'.56.0114
2.15 ,0334
5 ~ 35 0000
2.15 .0334
5.13 .0000
2.15 .0334

1.1497
1. 1209
1. 6987
1.7288
1 ~ 3119
0.9027
1.4591
1. 3391
1.3822
1. 9022
0.9064
1.9022
1.5374
1.9022
1.4591
1.9022

0 ~ 8504
0.4686
0.7916
0.)662
0.4048

-0.75)5
0.7475
0. 3171
0.5486
0.2460
0.1948
0.2460
0 ~ 8111
0.2460
0.7475
0.2460

Paired comparisons of least square means betveen periods

Source Difference Std. Brr, T value Prob. Upper 958

Period 0.2053 0.2169 0.947 .3452 0.5641

Paired comparisons of lease square means among stations between periods

Lower 958

-0.1535

Source Difference Std. Err. T-value Prob. Upper 95\ Lower 95%

station oi
Station 05
Station 06
Seat.ion Os
Station 09
Station 10
Station 12

0.5639
0.7838
0.5923

.0.1086
0.5235
0.1002
0.0292

0.6899
0.5707
0.5448
0.5604
0.5448
0.5465
0.5448

0.82 .4150
1.37 .1715
1.09 .2786
0. 19 .8 ~ 65
0.96 .3381
0.18 .8548
0.05 .9573

1.7053
1.'7280
1.4936
0 ~ 8184
0.3778I ~ 0044
0.9305

0.5776
0.1604

.0.3090
1.0357
1.42 ~ 8

-0.8041
0.8721

Station-period means and deltas from original data where control ni2

Station Standard Upper Lour Wean
Station I'cried N Hean Range Brror 953 c.i. 95% c. l. Delta

De 1t a Upper
Range 953 Cli.

Lower
95% C.I.

04 Op I
04 Op 2
05 Op I
05 Op.2
06 Op I
06 Op 2
08 Op 1
08 Op. 2
09 Op 1
09 Op 2
10 Op.l
10 Op.2
12 Op I
12 Op 2

16 0.00
4 0.03

16 0.06
5 0.10

26 0.00
5 0.07

19 0.01
5 0.00

26 Oios
5 0.00

25 0.00
5 0.00

26 0.00
5 0.00

0.07 0.004
0.07 '.020
0.49 0.039
0.49 0 ~ 097
0.00 0.000
0.35 0.069
0.21 0.011
0.00 0.000
0.42 0.021
0 F 00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000

0.09 0.00

0.01 0.00
0.10 0.0)
0. 14 0 ~ 0)
0.37 0.17

0.26 -0.12
0.04 0.01

0.08
0.01
0.03
0.06
0.07
0.03
0.06
0.04
0.02
0.04
0.07
0.04
0.07
0.04

0. 24
0.14
0.66
0.49
0. 31
0.42
0.52
0.07
0.69
0.07
0. 31
0.07
0.31
0.07

0.13
0 ~ 12
0 ~ 11
0.20
0. 11
0.19
oi 12
0.08
0.08
0.08
0 11
0. 08
0.11
0 ~ 08

0.04
0. 11

-0.05
0.31
0,03
0.25
0.01
0.01
0.03
0.01
0.04
0.01
0.03
0.01

Period means and deltas from original control data where n~2

Period

Op I
Op 2

Station Standard Upper Lower
N Wean Range Brror 958 C.I. 958 C.I.

26 0.07 0,31 0.018 0.11 0.03
5 0.04 0.07 0 ~ 013 0.08 0 ~ 01



Analysis of Variance for WBT for 0056 - Coralline vancouveriensis

StatiOna ~ 4, 5, 6, 8, 9, 10, 12 leVel el ft NLLW

Data transformed using arcsin.

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PERIOD(SBASON
STATION(PERIOD
STATION(SEASON
PERIOD(STATION SEASON

Results for Power Analysis
Power at alpha ~ .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

0.00
0.73

90.45
2.24
1.64
3.29
0.88

0.9608
0.3950
0.0000
0.1368
0.1398
0.0044
0.5079

Source

PERIOD
STATION(PERIOD

Non
Centrality
Parameter

0.00
9.83

Adjusted non-
Centrality
Parameter Power

0.00 0.1004
3.71 '.7325

Power to
Adjusted Detect 50l
Power Change

1.0000
0.3578 0.9937

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period
Period
Period
Period
Period
Period

in DC
in FC
in FC-S
inPCW
in DC-8
in DC-W

3.9095
3.7283
0.8599
8. 3165
4.8263

.2(9928

2.6633
2. 5415
3.0632
4.0564
3,4418
4.0653

1.468 ~ 1441
1.467 F 1444

-0.281 .7793
F 050 .0420
1.402 .1628
0.736 .462'7

Least square means 8 confidence intervals from analysis of variance

Source LS Wean Std. Brr. T-value Prob. Upper 95l Lower 95'l

Period Op I
Period Op 2
Op I 04
Op-2-04
Op 105
Op-2-05
Opl06
Op-2-06
Op 1 08
Op.2.08
Op 109
Op 2-09
Op I 10
Op 2 10
Op-I 12
Op212

-0. 881
-0.856

6.794
7 916

10.37)
-12.676
-1.638
1.942
1.302
4.222
1.043
0,624
6.065
5.252
6 '11
6.446

0.2193
0.4780
0.6648
1.5353
0.6648
1.2137
0.5215
1.2137 .
0.6109I ~ 2137
0.5215
1.2137
0.5323
1. 2137
0. 5215
1.2137

-4.02 .0001
1.79 .0754

10.22 .0000
5.16 .0000

15.60 .0000
10.44 .0000
3.14 .0020
1.60 .1116
2 13 .0346
3.48 .0006
2.00 .0411
0.51 .6082

11.40 .0000
4.33 .0000

12.10 .0000
5.31 .0000

0. 5187
0.0647
5.6941
5.3757
9.2735

10,6617
0.7749
0.0663
2. 3121
6.2301
0.1806
2.6316
6.9458
7.2605
7.1736
8.45 F 2

1.2443
1,6464

-7.8938
10,4551
11.4732

-14.6838
2.5005
).9498
0. 2913
2.2140
1.906'1
1.3845
5. 1846
3. 2444
5.4480
4.4381

Paired comparisons of least square means between periods

Source

Period

Difference "Std. Brr., T value prob. Upper 95l

0.0259 0.5259 0.049 .9608 0.8442

Lower 95l

0.8960

Paired comparisons of least square means among stations bet~san periods

Source Difference Std. Err. T-value Prob. Upper 95'l Lower 95l

Station 04
Station 05
Station

06'tation08
Station 09
Station 10
Station 12

I.1218
2.3024
0.3041
2.9200
1.6670
0. 8128
0.1353

1. 6730
1.3839
1.3210
1.3588
1. 3210
1.3253
1.3210

0.67
1.66
0.23
2.15
1,26
0.61
0. 10

.5035

.0981

.8183

.0331
2088

.5406

.9185

3.8897
4.5920
2.4896

-0.6720
0.5186
3.0054
2.0502

1. 6461
0.0129
1. 8815

-5.1681
3.8525
1.3799
2.3209

Station-period means and deltas from original data where control na)

04 Op.l
04 Op-2
05 Op 1
05 Op 2
06 Op. 1
06 Op)
08 Op 1
08 Op)
09 Op 1
09 Op)
10 Op 1
10 Op 2
12 Op 1
12 Op)

16
4

16
5

26
5

19
5

26
5

25
5

26
5

5.46 9.86
5.05 7.15
8.45 9.37

10.18 9. 17
2.26 4.51
2.28 3.15
1.39 5.28
0.24 0.28
2.39 12.43
1,21 2 ~ 36
0.06 0.97
0.08 0 ~ 14
0.02 0.21
0.01 0.07

0.666 6.88
1.690 10.43
0 '38 9.81I ~ 613 15.26
0.239 2.75
0.802 4.51
0 '53 r 2,13
0.047 0.37
0.540 3.50
0.397 F 31
0. 039 0. 14
0.026 0.16
0.010 0.04
0,014 0.05

4.04
-0.33
7,10
6.30
1.77
0.05
0.65
0.11
1.28
0.11

-0.02
0.01
0.00
0.02

Period means and deltas from original control data where ne)

Station Standard Upper
Lower'tation-I'eriodN Wean Range Error 95l c.i. 95'l c.i.

Wean
Delta

4. 15
3.87
7. 14
9,40
0.69
0.90
0.25
1 ~ 14
0.82
0. 17
1.41
1.29
1. 54
1.36

Delta
Range

9.69
6. 81
8. 54
8.37
S.96
2.88
5.66

~ 1,11
12.33
2. 01
5,90
1.42
5.24
1.49

2.85
1.11

-5.98
5.35
0,31
0.70
0.95
1.99
0. 20
1.13
1. 90
1.96
2.04
2.07

5,45
8.85
8.31

13.45
1.08
2.51

-0.45
( 0.29

1 ~ 84
0.19
0.92
0.62
1.05
0.65

Upper Lower
95l CIi. 95l C.I.

Op 1
Op 2

Starion Standard Upper Lower
N Mean Range Error 95l C.I. 95l C.I.

26 1.57 5.24 0.242 2.07 1.07
5 1.37 1.56 0.266 2.11 0.64



Analysis of Variance for NST far 0057 - coralline cruse.

Stations a 4, 5, 6, S, 9, 10, 12 level vl tt HLLW

Data not transformed.

Results tor Analysis of variance

Source Source dt Error.dt F-value Prob.

PERIOD
SEASON
STATION
PERIOD>SEASON
STATION>PBRIOD
STATION>SEASON
PERIOD> STATION>SEASON

Results tor Pover Analysis
Pover at alpha ~ .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

7.60 0.0065
1.05 0.3061

17.62 0.0000
2.31 0.1308
1 ~ 46 0.1960
2.01 0.0674
0.46 0.8)39

Source

Non-
Centrality
Paraeeter

Adjusted non-
Centrality
Parameter Power

Pcncer to
Adjusted Detect 508
Power Change

PBRIOD 7.60 6.51 0.8645 0.8147 1.0000
STATION>PERIOD 8.75 2.64 0.6804 0.2794 0.9875

Bsrimates for contrasts on caccbinatjons ot interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in FC
Period in FC-S
Period in FC-W
Period in DC S
Period in DC.N

1.2647
-9.2)99
6.3858

-12.09 ~ 0
1.6682
4.1976

2.7563
2.6303
3 ~ 1701
4. 1980
3.5620
4.2073

0.459 ,6410
3.513 ~ 0006
2.014 .0456
2.881 .0045
0.468 .6402
0.998 .3199

Least square means 8 confidence intervals fram analysis ot variance

Source LS Hean Std. Brr. T-value Prob. Upper 958 Lower 9$ %

Period Op-I
Period Op-2
Op 1 04
Op)04
Op 105
Op205
Op 106
Op 206
Op.1-08
Op)08
Op109
Op-2 09
Op 1jo
Op.2 10
Op 112
Op212

1.857
3.358
1,829
2.078

- 1.$ 13
2.072
0. 601
2.350
4.119
3,501
0.000
0.608
5.260
6.661
6>365
7.4$ 4

0.2269
0.4941
0.6880
1.5889
0.6880
1.2561
0.5397
1.2561
0.6322
1.2561
0.5397
1.2561
0.5508
1.2561
0.5)97
1.2561

8. 18 ~ 0000
6.79 .0000
2.66 .0086
1,31 .1929
2.20 .0293
1.6$ .1010
1 ~ 11 ~ 2672
1.87 .0632
6.52 .0000
2.79 .0060
0.00 1.000

-0.48 .6292
9.55 .0000
5.30 .0000

11 '9 .0000
5.93 .0000

2.2329
4.1766

-0.6912
4.7063

-0.374)
4. 1499
1 ~ 4939
4.4277
5.1650
5.5793
0.8929
1 ~ 4705
6. 1709
8.1391
7.2578
9. 5319

1.4820
2. 5391
2.9677
0. 5512
2.6509
0.0064
0.2920
0.2714
3.0730
1.4230
0.8929
2,6858
4.3482
4.$ 827
5,4719
5.3755

Paired comparisons ot least square means betveen periods

Source

Period

Difference Scd. Brr. T-value Prob. Upper'5% Lover 95%

1,5001 0.5443 2 757 .006$ 0.6002 2.4011

Paired comparisons of least square means among stations between periods

Source Ditterence Std. Brr. T-value Prob. Upper 958 Lover 958

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

3.9070
-).5843
-1.7486
0,6179
0.6076
1.4014
1.0889

1. 7314 2.26 .0254
1,4322 2.50 .0133
1.3672 1.28 .2028
1.4063 0 ~ 44 .6610
1.3672 0.44 .6573
1. 3716 1.02 .308$
1. 3672 0.80 .4270

1 ~ 0424
1 ~ 2149
0. 5133
2.9444
2.8695
0.8679
1.1730

6.7715
5.9538
4 ~ 0105
1.7087
1.6542
3.6706
3.3501

Station-period means and deltas trace original data vhere control n~)

Statiacc Standard Upper Lowec
Station-Period N Hean Range Brror 95% c.i. 95% c.i.

Hean
Delta

Delta Upper
Range 95% CIi.

Lover
958 C.I.

04 Op 1
04 Op 2
0$ Op. 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op I
10 Op.2
12 Op 1
12 Op 2

16 8.98 11.04 0.990
4 5.21 8.54 1.925

16 8. 67 1 j.04 0. 950
5 $ .81 5.42 1.016

26 6.20 7.43 0.440
5 5.56 5.07 0.901

19 3.09 10.62 0.629
5 4.15 3.96 0.766

26 6. 80 ji. 31 0. 673
5 8.42 8.26 1.446

25 1.56 4.86 0.230
5 1.53 2.57 0.503

26 0.43 1.11 0.067
5 0.71 1.04 0.208

11.09 6.87
11. 33 0.92
10.69 6.64

8 '3 2.99
7.10 5.29
8.06 3.05
4.41 1.77
6.88 2.62
8 ~ 18 5.41

12.43 4.40
2.03 1.08
2.92 0.13
0.57 0.29
1.28 0.13

1. 83
2.72
1.51
2. 1$
0.60
2.40
4.08
3.21
0.00
0.46,
5.24
6.43
6.36
7,25

14.97
3.92

1$ .66
3.75

10.49
4.65
9.44
7.01

12.15
6.60
9.37
8. 12
9.97
5.62

0.43
$ .39
0.88
3.90
1.60
4,77
5.19
6.56
1.20
2.82
6. 17.

10.29
7.38
9.88

4 '9
0.04
3.90
0.41
0.40
0.04
2. 91
0.14
1. 20
3.74
4 ~ 31
2.58
5.35
4.62

Per'iod means and deltas trace original control data vhere ne2

Period

Op 1
Op 2

Station Standard Upper Lover
N Hean Range Error 9/% C.I. 95% C.I.

26 6.80 10.73 0.514 7,86 5.74
5 7.96 6.39 1.084 10.97 4.95



Analysis ot variance Cor HST for 0115 - Cryptopleura violacea

StatiOne i 4, 5. 6, 8, 9, 10, 12 leVel sl tC NLLW

Data transtorned using log baselo(x s I)
Results tor Analysis ot Variance

Source Source dt Brror dt P-value Prob.

PERIOD
SEASON
STATION
PBRIODsSEASON
STATION'ERIOD
STATIONS SEASON
PERIODsSTATIONsSEASON

Results for Power Analysis
Paver at alpha ~ .1

160.000
160.000
160.000
160.000

i 160.000
160.000
160.000

0.00
2.46

26.76
0.02
1.43
0.18
0.28

0.9763
0.1188
0.0000
0.8781
0.2079
0.9829
0.9435

Saurce

Nan
Centrality
Paraneter

Ad)usted non- POver CO
Centrality Ad)usted Detect 508
Paraseter Paver Po er Change

PERIOD 0.00 0.00 0.1001 1.0000
STATIONsPERIOD 8.55 2.45 0.6704 0.2655 0.6591

Bstinates for contrasts on caebinations ot interaction tezsLs

Source DICCerence Std. Brr. T value Prob.

Period in DC
Period in PC
Period in PC-S
Periad in PC-w
Period in DC-S
Period in DC-w

-0.1303
0.1206
0.0553
0. 1860
0. 1153
0. 1454

0.2367
0.2259
0.2723
0.3605
0.3059
0.3613

0 F 551 ~ 5827
0.5)4 .5941
0.203 .8393
0.516 ,6067
0.377 .7068

-0.402 .6879

Leasr. square neans 8 confidence intervals tron analysis ot variance

Source LS Nean Std. Err. T value Prob. Upper 958 Lover 95%

Period Op-1
Period Op 2
Op 1 04
Op 204
Op105
Op.2.05
Op-1-06
Op 206
Op.l 08
Op.2 08
Op109
Op 209
Op. 1-10
Op.2 10
Op 112
Op212

0.101
0.099
0.245
0.419

-0.102
-0.227
0.156
0.077
0.004
0.028
0.060
0.348
0.541
0. 591
0.382
0.298

0.0195
0.0425
0. 0591
0,1365
0.0591
0. 1079
0.0464
0. 1079
0.0543
0.1079
0.0464
0. 1079
0.0473
0. 1079
0.0464
0.1079

5.18
-2.34
-4.15
3.07
).42
2.11
3.36
0.72

-0.07
0.26
1.29
3.23

11 ~ 44
5.48
8.24
2.76

.0000

.0204

.0001

.0025

.0008

.0368

.0010

.4754
,9481
,7972
.1999
.0015
.0000
.0000
.0000
.0064

0.0686
-0.0292
0. 1472

-0.1935
0.1044
0.0487
0. 0791
0. 1013
0.0863
0.1507
0.1363
0.5264
0.4631
0.4128
0.4588
0.4767

0.1331
-0.1698
0.3427

-0.6450
0.2999

-0.4056
-0.2315
0.2557

-0.0934
-0.2062
-0. 0170
0.1695
0.6196
0.7697
0.3054
0 ~ 1198

Paired comparisons of least square scans betveen periods

Source

Period -0.0014 0.0467 0.030 .9763 0.0759 -0.0787

Ditterence Std. Brr. T-value I'rob. Upper 95% Lover 95t

Paired caeparisons oC lease equi re scans anong stations betveen periods

Source Difterence Std. Brr. T-value Prob. Upper 95% Lover 951

Station 04
Station 05
StaCion O6
Station 08
Station 09
Station 10
Station 12

0. 1743
0.0250
0.0786
0.0242

-0.2883
0.0499
0.0838

0.1487 l. 17
0.1230 0.20
0.1174 0.67
0.1208 0.20
0.1174 2.46
0.1178 0.42
0. 1174 0.71

2418
8395
5039
8412
0151
6725
4762

0.4203
0.2285
0.1156
0.2240
0.0941
0.2448
0.2781

0.071'7
0.1785
0.2729
0.1756

-0.4816
0. 1450
0.1104

Station.period neans and deltas tran original data vhere control ni)
Station Standard Upper uwer Nean

Station-Period N Nean Range Error 958 c.i. 958 c.i. Delta
Delta
Range

Upper Lover
95% Cli. 95% C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op-1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op I
12 Op 2

16
4

16
5

26
5

19
5

26
5

25
5

26
5

4.31 9.72
6.98 4 ~ 72
3.49 8.89
4.35 6.18
2.86 6.81
2.49 3.19
1,92 5 ~ 14
1.89 1.39
1.41 4 ~ 51
0.28 1.32
9.41 31 ~ 87

12.06 17.99
0.00 0 '7
0.82 F 10

0,716
1.105
0.475
1.045
0.329
0.607
0.338
0.258
0.261
0. 261
1.564
3.303
0.003
0.819

5.84
10.50
4.50
7.25
3.53
4. 17
2.63
2.61
1.95
1.00

12.64
21.23
0.01
3.09

2.79 2.52
3.46 4.61
1.47 1.69
1.45 -2.35
2.18 1.28
0.80 '0.49
1.21 0.13
1.17 0 ~ 10
0.87 0.17
0.45 1.72
6.19 7.84
2.88 -10.06
0.00 1.58
1.46 1.17

8.12
6.35
5,94
5.21
6.56
1 ~ 91
5.07
2.60
5.94
3.33

28.26
15.97
4.86
6,11

1 ~ 22
0.31
1.00
0.06
0.64
0.52
0.56
1,54
0.75
3,60
4 ~ 84

-1.37
1.99
4.22

-3.82
8.90

-2.38
4.77
1.91
1.51

-0.82
-1.33
0 ~ 41
0 ~ 17

-10.83
18.75
1.16
1. 87

Period scans and deltas tron original control data where ni)

Period

Op 1
Op 2

Station Standard Upper uwer
N Nean Range Error 95% C.I. 958 C.I.

26 1.58 4.86 0.202 2.00 1.16
5 1 ~ 99 2 '9 0 F 558 3 '4 0 44



Analysis ot Variance for HST tor 0069 - Czyptosiphonia voodii
StatiOna a 4, 5, 6, 8, 9, 10, 12 leVel +1 ft MLLM

Data transformed using arcsin.
Results for Analysis ot Variance

Source Source dt Brror df P-value Prob.

PERIOD
SEASON
STATION
PBRIODiSEASON
STATION'ERIOD
STATIONiSEASON
PERIODiSTATIONiSEASON

Results tor Pover Analysis
Pover at alpha ~ .1

1
1
6
1
6
6
6

160. 000
160.000
160.000
160.000
160.000
160.000
160.000

3. 05
2. 17

14.46
14. 22

2.49
1.39
1.54

0,0825
0 ~ 1429
0.0000
0.0002
0.0248
0 ~ 2213
0 ~ 1681

Source

Non
Centrality
Parameter

Adjusted non-
Cencrality
Parameter Pover

Pover to
Adjusted Detect 50E
Power Change

PBRIOD 3.05 2.01 0.5381 ,0.4095 0 '856
STATIONiPERIOD 14.95 8.76, 0.8960 0.6812 0.1631

Bscimares Cor contrasts on combinations of interaction terms

Source Difterence Std. Brr. T-value Prob.

Period in DC
Period in FC
Period in PC-S
Period in FC-N
Period in DC S
Period in DC-N

1.2657
4.1239

-8.8257
0.5779
0.2012
2.7326

1.1836
1.1294
1.3613
1.8027
1.5295
1.8066

1.069 .2865-I~ 651 F 0004
6.483 .0000
0.321 .7489
0.132 .8955
1,513 .1324

Least square means 6 conCidence intervals trom analysis of variance

Source LS Mean Std. Err. , T-value Prob. Upper 95E Lower 95E

Period Op-1
Period Op-2
Op 1 04
Op204
Op 105
Op 2 F 05
Op 1 06
Op 2 06
Op 1 08
Op 2 08
Op 1 09
Op 2 09
Op 1 10
Op 2 10
Op 1 12
Op 2-12

1.220
0 ~ 811

-3.848
1.134

-2.685
1.372
2.346

-1 ~ 648
0.131

.0.000
0.101
0.000
0.008
0.925
0.101
0.000

0.0975
0.2124
0.2954
0.6823
0.2954
0.5394
0.2318
0.5394
0.2715
0.5394
0 '318
0.5394
0.2365
0.5394
0.2318
0.5394

-12.52
3.82

-13.03
2.54
9.09
2.54

10.12
-3.06
O.is

-0.00
0.43
0.00
0,04
1.72
0.43
0,00

.0000

.0002

.0000

.0120

.0000

.0119

.0000
0026

.6306
1.000
.6648
1 000
.9718
.0882
.6648
1.000

1.0585
0.4600

-3.3595
0.6054
2. 1959
0.4797
1.9622
0.1560
0.5800
0.8924
0.4840
0.8924
0.3997
0.0329
0.4840
0.8924

1.3810
1 ~ 1629
4.3370
2.8630
3. 1735
2.2645
2.7291
2.5407
0.3183
0.8924

-0.2828
0.8924

.0.3829
1 ~ 8116
0.2828
0 '924

Paired comparisons ot lease square means between periods

Source

I'eriod

Difterence Std. Brr. T-value Prob. Upper 95E

0.4083 0.2337 1.747 .0825 0.0217

Lover 95E

0.7950

Paired comparisons ot lease square means among stations becveen periods

Source DifCerence Std. Brr. T-value Prob. Upper 95E Lover 95E

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

2.1140
1.3126
0.6973
0.1308
0.1006
0.9336
0.1006

0.7435
0.6150
0 ~ 5871
0.6039
0. 5871
0.5890
0. 5871

2.84
2.13
1.19
0.22
0 ~ 17l.59
0.17

~ 0050 0.8840
.0343 0.2951
.2361 0.2740
.8288 1.1'298
.8641 1.0119
.1149 1,9080
.8641 1.0719

-3.3441
-2.3301

1.6686
0.86S2
0.8706
0.0408
0.8706

Station-period smans and deltas from original data vhere control nej

Station Scandard Upper
Station-Period N Mean Range Error 95E c.i.

Lover
95'E c.i.

Mean
Delta

Delta Upper
Range 95E Cli

Lower
95E C.I.

04 Opl
04 Op 2
05 Op 1
05 Op-2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

16 0.62 1.87
0.16 0.49

16 0.43 2.50
5 0.14 0.42

26 0.23 0.83
5 0.14 0.42

19 0.00 0.00
5 0.00 0.00

26 0.00 0.00
5 0.00 0.00

25 0.01 0.21
5 0.08 0.42

26 0,00 Oooo
5 0.00 0.00

0.144 0.92
0.115 0.52
0.158 0.76
0.088 0.38
0.040 0.31
0.079 0.36
0.000
0.000
0.000
0.000
0 ~ 008 0.03
0 ~ 083 0.31
0.000
0.000

0.31
0.21
0.09
0.10
0.15
0.08

0.01
0.15

-0.60
0. 16
0.41
0.14
0.22
0.14
0.01
0.00
0. 01
0.00
0.00
0.08
0.01
0.00

1.94 0.29
0.49 0.21
2.11 0.07
0.42 0. 10
0.83 0.15
0.42 0.08
0.21 0.03
0.00
0.21 0.02
0.00
0.42 0.02
0.42 0.15
0.21 0.02
0.00

0.92
-0.52
0.76

-0.38
0.30

-0.36
0.01

0.01

0.02
0,31
0. 01

'eriod means and deltas Crom original control data where na2

I'eriod

Op 1
Op 2

Scation Standard Upper Lower
N Mean Range Error 95E C.I. 95E C.I.

26 0.01 0.21 0.008 0.02 0.01
5 0.00 0.00 0.000



Analysis of Variance for HBT tor 1345 - Derbesia carina

Stations ~ 4, 5, 6. 8, 9, 10, 12 level +I tt HLLW

Data not transfozmed.

Results tor Analysis of Variance

Source Source dt Error df P-value Prob.

PBRIOD
SEASON
STATION
PERIOD*SEASON
STATIONS PBRIOD
STATION~SEASON
PBRIOD*STATION'SEASON

Results for Power Analysis
Pcwer at alpha ~ .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

0. 17
1.29
1.02
0. 1'7

0.09
1.02
0 '9

0. 6163
0.2580
0.4164
0.6763
0.9976
0 ~ 4164
0 '976

Source

Non
Centrality
Parameter

Adjusted non- Pover to
Centrality Adjusted Detect 508
Paraseter Power Power Change

PERIOD 0. 17 0.00 0.1293 0. 1155
STATION PERIOD 0.51 0. 00 0. 1311 0.1414

Bstieates fox contrasts on coebinations of interaction terms

Source Difterence Std. Brr. T-value Prob.

Period in DC
Period in FC
Period in FC S
Period in PC.N
I'eriod in DC-S
Period in DC-w

0 ~ 0461
0.0000

-0.0000
0.0000
0.0000
0.0935

0 ~ 0808
0.0172
0.0930
0.1231
0.1045
0.1234

0.578 ~ 5640
0.000 1.000
0.000 1.000
0.000 1.000
0.000 1.000
0.758 .4499

Least square means 8 confidence intervals fram analysis of variance

Source LS Hean Std. Brr. T-value Irob. Upper 95% Lcwer 95%

Period Op-1
Period Op-2
Opjai
Op204
Opjos
Op205
Op106
Op206
Op.l 0$
Op208
Op.1. 09
Op.2 09
Op 1 10
Op 2 10
Op112
Op212

-0.006
0.012

-0.000
0.000
0.000

-0.000
-0.000
0.000
0.000
0.000
0.040

-0.069
0.000

-0.011
0.000
0.000

0.0061
0.0145
0.0202
0.0466
0.0202
0.0368
0.0158
0.0368
0.0185
0.0368
0. 0158
0.0368
0. 0162
0.0368
0.0158
0.0368

-0.86
-0.85
0.00

-0.00
0.00
0.00

-0.00
0.00
0.00

-0.00
-2.53
1.88
0.00
0.47
0.00
0.00

.3912

.3940
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
.0123
.0613
1.000
..6381
1.000
1.000

0.0053
0.0116
0.0334
0. 0771
0.0334
0.0610
0.0262
0. 0610
0.0307
0,0610
0. 0139

-0.0085
0.0267
0.0436
0.0262
0.0610

-0. 0167
0.0364

-0.0334
0.

0771'.0334

0.0610
0.0262
0.0610
0.0307
0.0610
0.0663

-0.1304
0.0267
0.0783
0.0262

-0.0610

Paired «aeparisons ot least square means betveen'periods

Source

Period 0.0067 0.0160 0.418 ~ 6163 0.0331 0. 0197

Difterence Std. Brr. T-value Prob. Upper 958 Lover 95%

Paired caeparisons ot least square means among stations betveen periods

Source Ditteren«e Std. Brr. T-value Prob. Upper 953 Lover 95%

station oi
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.0000
0.0000
0.0000
0 ~ 0000
0.0294
0.0174
0.0000

0.0508
0.0420
0.0401
0.0412
0.0401
0.0402
0.0401

0.00 1.000
0.00 1.000
0.00 1,000
0.00 1.000
0.73 .4648
0.43 .6667
0.00 1 F 000

0.0840
0.0695
0.0663
0.0682
0.0957
0.0839
0.0663

-0.0840
0.0695
0.0663
0.0682

-0.0370
0.0492

-0.0663

Station-period means and deltas tree original data vhere control n~2

Station Standard Upper Lover
Station-Period N Mean Range Error 95\ c.i. 95% c.i.

Hean
'Delta

Delta
Range

Upper Lover
95% CIi. 958 C.I.

04 apl
04 Op 2
05 Op 1
05 Op-2
06 Op 1
06 Op 2
08 Op 1
08 Op-2
09 Op 1
09 Op.2
10 Op 1
10 Op 2
12 apl
12 Op 2

16 0.00 0.00 0.000
0.00 0.00 0.000

16 0.00 0.00 0,000
5 0.00 0.00 0.000

26 0.00 0.00 0.000
5 0.00 0.00 0.000

19 0.00 0.00 0.000
5 0.00 0.00 0.000

26 0.04 1 ~ 04 0.040 0.12
5 0.06 0.28 0.056 0.21

25 0.00 0.00 0.000
5 0.01 0.07 0.014 0.05

26 0.00 0.00 0.000
5 0.00 0.00 0.000 „

0.04
0.10

-0.02

0.00
0. 00
0. 00
0. 00
0.00
0.00
0.00
0.00
0.04
0.06
0.00
0.01
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.04
0.28
0.00
0. 07
0.00
0.00

0.04
0.10

0. 12
0. 21

0.02, 0.05

Period means and deltas tram original contral data vhere ne2

Period

Op-1
Op 2

Station Standard Upper Lcwer
N Hean Range Error 95% C.i. 95% C.I.

26 0.00 0.00 0.000
5 0.00 0.00 0.000



Analysis ot Variance for HBT for 0031 Egregia mentiesii

Stations ~ 4, 5, 6, 8, 9, 10, 12 level vj tt HLLM

Data transformed using log basejo(x v .I)
Results for Analysis ot Variance

Source Source dt Brror df P-value

PERIOD
SEASON
STATION
PERIOD~SEASON
STATION*PERIOD
STATIONS SEASON
PERIOD~STATION SEASON

Results for Pover Analysis
Pover at alpha a .1

160 F 000
160.000
160.000
160.000
160.000
160.000
160.000

0.58
30.91
24 ~ 21
19.81
8.32
1.88
1.02

0.4 F 86
0.0000
0.0000
0.0000
0.0000
0.0869
0,4129

Source

Non
Centrality
Parameter

Adjusted non-
Centrajjty
Parameter Pcwer

Power to
Adjusted Detect 50%
Pover Change

PERIOD 0.58 0.00 0.1953 0. 1784
STATION PBRIOD 49. 89 43.27 1.0000 0,9999 0.1402

Bstimates for contrasts on combinations ot interaction terms

Source Ditterence Std. Brr. T value Prob.

Period in DC
Period in FC
Period in PC-S
Period in PC.N
Periad in DC-S
Period in DC-N

2.4791
2.0005
1.4639
2.5370
4.1472
0.2110

0.4558
0.4350
0.5243
0.6943
0.5891
0,6958

-5.439 0000
4 599 .0000
2.792 .0059
3.654 .0003
8.059 .0000
0.303 .7621

Least square means 8 contidence intervals tram analysis at variance

Source LS Hean Std. Err. T-value Prob. Upper 95l Lover 95$

Period Op 1 0.047
Period Op-2 O.O22
Op 1 04 -0.339
Op 2 04 1.464
Op105 0.398
Op 2 05 0.819
Op 106 0.199
Op 206 0.654
Op 1 08 0.195
Op208 0 ~ 792
Op 109 0.139
Op209 0.711
apl 10 0.136
Op 2 10 0.792
Op112 0.139
Op212 0.792

0.0375
0.0818
0.1138
0.2628
0.1138
0.2077
0.0893
0.2077
0. 1046
0.2077
0.0893
0. 2071
0. 0911
0.2077
0.0893
0.2077

1.25 .2140
0.26 .7926

-2.98 .0033
5.57 .0000
3.50 .0006
3.94 .0001
2.23 .0270
3.15 .0020
1.87 .0639
3.81 .0002
1.55 .1222
3.42 .0008
1.50 .1365
3.81 .0002
1.55 .1222
3.81 .0002

0. 0153
0.1569
0. 1512

-ji0292
0 ~ 2096
0.4152

-0.0516
0.3105
0.3681
1.1360
0.2864
1,0545
0.2810
1.1360
0.2864
1.1360

0.1089
-0. 1138
0.5271
1.8986

-0.5861
1.1626

-0.3470
0.9979
0.0221
0.4487
0.0090
0.3672
0.0144
0 '487
0.0090
0.4487

Paired comparisons ot least square means betveen periods

Source Difference Std. Err. T-value Prob. Upper 95%

Period 0.0684 0.0900 0.760 .4 '6 0.0805

Paired comparisons ot least square means among stations betveen periods

Lover 95%

0.2173

Source Difterence Std. Err. T-value Prob. Upper 95$ Lover 95%

Station Oi
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

1.1244
0.4211
0.4549
0.5973

-0.5722
0.6560

-0.6537

0.2863
0.2369
0.2261
0.2326
0,2261
0.2268
0.2261

3.93
1.78
2.01
2.57
2.53

.2.89
2 '9

.0001

.0773

.0459
~ 0111
.0124
.0044
.0044

1.5982
0.8130
0.8290

-0,2125
0,1981

-O.'28OS-
0.2196

0. 6501
0.0293
0.0809
0.9820
0.9462
1.0313

-1. 0277

Station-period means and deltas tram original data where control nvj

Station Standard Upper . Lover
Station-Period N Kean Range Error 95% c.i. 95$ c.i. Keen

Delta
Delta Upper
Range 95$ Cfi.

Lover
95% C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

16
4

16
5

26
5

19
5

26
5

25
5

26
5

4.75 33.54
28.19 42.64
2.20 17.99

12. 19 27. 85
1.12 18 ~ 26
1. 19 19. 65
Oooo 0.00
0.00 0.00
0.00 0.00
0.04 0.21
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

2.439
10. 061

1.160
5.044
0.713
3.450
0,000
0.000
0.000
0. 042
0.000
0.000
0.000
0.000

9 ~ 95 0 ~ 45
60.23 3.$ 4
4.67 0.27

26.20 -1.81
2.59 0.35

16.77 -2.38

0 ~ 16 0 ~ 07

4.59
24.78
2.05
9.46

-1.02
4 ~ 46
0. 13
2.74
0.10
2.69
0 ~ 10
2.74
0.10
2.74

32,71
3$ .30
17.05
23. 51
17. 33
10.94

1.01
8.72
1.01
8.12
1.01
8.72
1.01
8.72

0.46
3.39
0.28
3.65
0.36
1.14
0. 27
7.48
0.20
7.42
0.20
7.48
0.20
1.48

9.65
52.96
-4.38
22.57

2.40
10.06
0.01
2.01
0.01

-2.03
0.01
2.01
0.01
2.01

Period means and deltas tram original control data vhere n 2

Period

Op 1
Op 2

Station Standard Upper Lover
N Hean Range Error 95$ C.I. 95$ C.I.

26 0.10 1.01 0.050 0.20 -0.01
5 2.74 8.72 1.710 7.48 2.01



Analysis ot variance tor HBT tor 0010 - Endocladia euricata

Stations a 4, 5. 6, 8, 9. 10. 12 level wl tt NLLW

Data transtorwed using arcsin.

Results tor Analysis of Variance

Source Source dt Error dt p-value Prob.

PERIOD
SEASON
STATION
PERIODi SEASON
STATION*PERIOD
STATIONwSEASON =

PERIOD~STATION*SEASON

Results for Power Analysis
Power at alpha i .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

2.23 0.1371
4.96 0. 0213

218.61 0.0000
19.18 0.0000
3.81 0.0014
0.86 0. 5221
0.85 0.5302

Source

Non
Centrality
Paraneter

Adjusted non- Pover co
Centrality Adjusted Detect 50%
Paraneter Pover Power Change

PERIOD 2.23 1.20 0.4385 0.2936 1.0000
STATIONiPERIOD 22 ~ 86 16.57 0.9813 0.9252 1.0000

Estinates for contrasts on coebtnations ot interaction ceres

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in FC-S
Period in PC-M
Period in DC S
Period in DC-N

6. 1838
2.9444
9.0412
3, 1524
2.7869
9.5806

1.5684
1.4967
1.8039
2 '888
2.0269
2 '941

3.943 .0001
1.967 .0509
5.012 .0000
1.320 .1888
1 ~ 375 1111
4.002 .0001

Least square scans 6 contidence Intervals trews analysis ot variance

Source LS Nean Std. Err. T-value Prob. Upper 958 Lover 958

Period Op-1
Period Op 2
Op 1 04
Op 204
Op-1 05
Op-2 05
Op 1-06
Op-2 06
Op)os
Op.) 08
Op 1 09
Op209
Op.l 10
Op 2 10
Op 1 12
Op-2-12

-0.396
-0.859

9.530
-8.385
11.742
11.508
1.282
0.284
2.478
0.556
5.925
3.104
6.091
5.453
5.281
4.483

0. 1291
0. 2815
0.3915
0.9041
0. 3915
0.'1148
0.3071
0. 7148
0.3598
0.7148
0. 3071
0 ~ 7148
0. 3135
0.7148
0.3071
0.7148

-3.07
-3.05
24 '4
9.27

29 '9
16.10
4. 11
0.40
6.89
0.78

19.29
4.34

19.43
7.63

17 ~ 21
6.27

~ 0025 0.1824
~ 0027 -0.3931
F 0000 -8.8819
.0000 -6.8892
.0000 11.0939
0000 10r)253

.0000 0.7135

.6912 1.46'10

.0000 3.0727

.4381 1,7382

.0000 6.4328

.0000 4.2869

.0000 6.6100

.0000 6.6358

.0000 5.7948

.0000 5.6658

0.6097
.1.3246
10. 1773

9.8808
12.3893
12.6904

1.7897
0.$ 981
1,8823
0.6269
5.4166
1. 921$
5.5728
4.2707
4.1786
3.3007

Paired cocparisons of least square scans between periods

Source

Period 0.4628 0.3091 1.494 .1371 0.9152 0.0496

Difference Std. Err. T-value Prob. Upper 95% Lover 95%

Paired cceparisons ot lease square scans aaeng stations betveen periods

Source Ditterence Std. Srr. T-value Prob. Upper 95\ Lover 95%

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

1 ~ 1446
-0.2338
1.5660
1.9218
2.8203
0.6382
0.8034

0.9853
0. 8150
0.7780
,0.8002
0.7780
0.7805
0.7780

1. 16 .2471
0.29 .7746
2,01 .045S
2.40 .0175
3.63 .0004
0.82 .414$
1.03 .3033

0.4854
1.1145
0.2789
3.2457
4.1074
1.9295
2.0905

-2.7746
1.5821

-2.8531
0.5979
1.5332
0.6531
0.4831

Station. period scans and deltas tron original data ~here control n 2

Station Standard Upper, Lover
Station-Period N Nean Range Error 95E c.i. 95$ c.i. Nean

Delta
Delta
Range

Upper Lower
95\ CIi. 95% C.I.

04 Op 1
04 Op)
05 Op 1
05 Op.2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op. 1
10 Op-2
12 Op 1
12 Op-2

16 8 ~ 12 5.83
4 5.33 4.11

16 10.30 4.65
5 8.62 2.92

26 2 ~ 21 5.01
5 0.81 0.90

19 0.70 1.67
5 0.74 0.35

26 0.09 0.49
5 0.19 0.28

25 007 042
5 0.00 0.00

26 0.15 0.56
5 0.07 0.21

0.455
0.881
0. 321
0. 534
0.208
0. 190
0 ~ 107 ~

0,071
0.026
0.051
0.021
0.000
0.029
0.044

9 '9
8.13

10.99
10. 11
2.64
1.33
0. 92,
0.93
0.14
0.34
0.11

7.15
2.53
9.60
7.14
1.78
0.28
0.41
0.54
0.04
0.05
0.03

0.21 0.09
0,19 0.05

-6.64
4.34
8 F 82
7,65
0.68
0. 17
0.83
0.24
1.44
0.78
1 45
0.98
1.38
0.91

6. 32
3.99
5.42
2.81
4,34
1.46
2.50
0.80
1.35
0.97
1.0$
0.80
0.90
0.94

5.68
1 ~ 48
$ ,10
6.06
0.28
0.96
1 ~ 16
0.6$
1.59
1,24l.57
1.)8
1,51l.l5

7,60
7.20
9.53

-9.23
1.08
0.61
0.49
0.19
1.29
0.33
1.33
0.58
1.26
0.47

Period neans and deltas tron original control data vhere ne)

Period

Op. 1
Op 2

Station Standard Upper Lover
N Nean Range Error 95% C.I. 95$ C.I.

26 1.53 1.08 0 ~ 060 1 ~ 66 1 ~ 41
5 0.98 0.80 0.144 1.3$ 0.58



Analysis oC Variance Cor NET for 1300 - Cilamentous red algae-complex

Stations ~ 4. 5, 6, 8, 9, 10, 12 level el Ct NLLM

Data transformed using log baselo(x w .I)
Results for Analysis of Variance

Source Source dC Error df F-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONe PERIOD
STATIONeSBASON
PERIODeSTATIONeSEASON

Results Cor Pover Analysis
Power ar. alpha ~ .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

5.94
0.85

23.41
0.42
3.26
0.40
0.39

0 ~ 0159
0. 3571
0.0000
0. 5195
0.0048
O.ssoi
0.8866

Source

PERIOD
STATIONe PERIOD

Non
Centrality
Parameter

5.94
19. 53

Adjusted non- Pover to
Centrality Ad)usted Detect 508
parameter pover Pover Change

4.86 ~ 0.7827 0.7092 0.2685
13.29 0.9603 0.8562 0.1710

Estimates Cor contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in FC
Period in FC-8
Period in FC-M
Period in DC-S
Period in DC-M

1. 7817
0. 1122
0 ~ 4971
0.2726
1 ~ 8986
1.6648

0.5623
0.5366
0.6468
0.8565
0,7267
0.8584

i.168 .0018
0.209 .8346
0.769 .4433
0.318 .7507
2.613 .0098
1.939 .0542

Least square means t confidence intervals Crom analysis of variance

Source LS Hean Std. Brr. T-value Prob. Upper 95% Lover 958

Period Op-I
Period Op.2
Op 1 04
Op 2 04
Op105
Op 205
Op106
Op206
Oplos
Op 2 08
Op-1 09
Op 209
Op 1 10
Op-2 10
Op 112
Op 2 12

0,198
-0.073
0.667
0.491
0.622
0.791
0.475
0.370
0.665
1.336

-0.208
0.636
0.006
1.087
0.489
0.899

0.0463
0.1009
0 ~ 1404
0.3242
0 1404
0.2563
0.1101
0.2563
0 ~ 1290
0.2563
0. 1101
0.2563
0.1124
0.2563
0.1101
0.2563

,0000
0,72 ,4732
4.75 .0000
1 ~ 51 ~ 1318
4.43 .0000
3 '9 .0024

.0000
1.44 .1505
5.16 .0000
5.21 .0000
1.89 .0606
2.48 .0141
0.05 .9572
4,24 .0000
4.44 .0000
3.51 0006

0.2746
0,0944
0.8993
1.0273
0.8544
1.2148
0.6572
0.7942
0.4520
0. 9122
0.0259

-0.2123
0.1920

-0.6627
0 ~ 6714
1.3232

0. 1214
0.2395
0.4348
0.045i
0.3899
0.3668
0.2929

-0.0538
0.8788

-1.7602
0.3902
1.0602
0. 1799
1.5107
0.3070
0.4752

Paired comparisons of least square means betveen periods

Source

Period 0.2706 0.1110 2.437,0159 0.4543 0.0868

Difference Std. Brr. T-value Prob. Upper 958 Lover 958

Paired comparisons of least square means among stations betveen periods

Source Difference Std. Err. T-value Prob. Upper 958 Lover 95%

Station 04
Station 0$
Station 06
Station 08
Station 09
Station 10
Station 12

0.1761
0. 1686
0.1048
0.6708
0.4282
1.0928

-0.4101

0 ~ 3532
0.2922
0.2789
0.2869
0.2789
0.2798
0 F 2789

0.50 .6189
0.58 .5646
O.is ~ 7076
2.34 .0206
1.54 .1267
3.91 .0001
1.47 .1435

0.7605
0,3148
0.566i
1.1454
0.8897
1 ~ 5557
0. 0514

0.4084
0. 6521
0.3566
0.1961
0.0333
0.6298

-0.8715

Station-period means and deltas from original data where control ni2

Station Standard Upper Lover
Station-Period N Mean Range Brror 95% c.i. 95% c.l. Hean

Delta
Delta Upper
Range 95% Clii

Lover
958 C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op-2
06 Op 1
06 Op 2
08 Op 1
08 Op-2
09 op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

16 0.00 0.00
0.07 0.34

16 0,02 0.21
5 0.07 0.35

26 0.02 0 ~ 28
5 0.64 2.50

19 6.69 20.62
5 17.64 13.82

26 3.69 21.87
5 8.08 26.81

25 3.15 21.32
5 11. 87 24. 51

26 0.02 0 ~ 56
5 0.00 0.00

0.000
0.040 0.20
0.013 0.05
0.069 0 ~ 26
0.012 0.05
0.473 1.95
1.573 9.99
2.517 24.63
1.325 6.42
4 ~ 928 21.77
1.290 5.81
4.391 24.07
0.021 0.07
0.000

.0.06
-0.01
0. 1'2
0.00
0.67
3.38

10.65
0.96
5.60
0.49
0. 32
0.02

0.54
0.43
0.52
0,78
0.36
0.21
6.22

16.79
3.31
7.24
2.76

11.03
0.36
0.85

1,77 0.80
0.69 0.97
1 ~ 77 0.78
1.98 1,79
1.94 0.55
3.30 1.67

20.00 3.05
13 ~ 26 10 ~ 21
21.39 0.71
27,36 6.57
21.15 -0.21
2 '44 1 ~ 50

1.70 0.53
1.98 1 ~ 86

0.27
0.10
0.26
0.24
0.17
1.25
9.40

-23.38
5.92

21.04
5.31

23.55
0.18
0.16

Period means and deltas Crom original control data where n 2

Period

Op I
Op 2

Station Standard Upper Lover
N Mean Range Brror 9jt C.I. 958 C.I.

26 0.38 1.77 0.087 0.56 0.20
5 0 F 85 1.98 0 ~ 363 1 ~ 86 0.16



Analysis of Variance for HBT for 0032 - Pucus gardneri

Stations w 4, 5, 6, 8, 9, 10. 12 level wl fc NLLM

Data transformed using arcsin.
Results for Analysis of Variance

Source Source df Error df P-value Prob.

'PERIOD
SEASON
STATION
PERIOD'SEASON
STATION PERIOD
STATION SEASON
PERIODi STATIONiSEASON

Results for Po«er Analysis
Power at alpha w .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

0.54
0.54
0.07
0.54
0.07
0.07
0.07

0.4655
0. ~ 655
0.9988
0.4655
0.9988
0.9988
0.9988

Source

Non
Centrality
parameter

Adjusced non- Power to
Centrality Adjusted Detect 50E
Parameter Power Pover Change

PERIOD 0.54 0.00 0 ~ 1885 ~ 0.1000
STATIONwPERIOD O.4O 0.00 0.1243 0. 1000

Estimates for contrasts on ccmbinatfons o! interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in FC-S
Period in PC-M
Period in DC-S
Period in DC-M

0. 1232
0.0411
0.0821
0.0000
0.2464
0.0000

0.1624
0. 1550
0.1868
0.2474
0.2099
0.2480

0.'758 .4493
0 ~ 265 ~ 7914
0.440 .6608
0.000 1.000
1.174 .2413
0 ~ 000 1 F 000

Leasr. square means 6 confidence intervals froca analysis of variance

Source Ls Mean Std. Err. T-value Prob, Upper 95E Lover 95E

Period Op-1
Period Op 2 .
Op 1oi
Op 204
Op105
Op.2 05
Op106
Op-2 06
Op108
Op108
Op.1-09
Op 209
Op 1 10
Op.2-10
Op 112
Op 212

0.023
0.000
0.000
0.000
0.000
0.000
0.041
0 ~ 000
0.000
0.000
0.041
0.000
0.041
0.000
0.041
0.000

0.0134
0.0292
0.0405
0.0936
0.0405
0.0740
0.0318
0.0740
0.0373
0.0740
0.0318
0.0740
0 ~ 0325
0.0740
0.0318
0.0740

1 ~ 75 >0813
0.00 1.000
0.00 1.000
0.00 1.000
0.00 1.000
0.00 1.000
1.29 .1986
0.00 1.000
0.00 1.000
0.00 1.000
1.29 .1986
0.00 1.000
1 ~ 26 ~ 2077
0.00 1.000
1.29 .1986
0.00 1.000

0.0456
0.0482
0.0671
0.1549
0.0671
0.1225
0.0937
0. 1225
0.0616
0.1225
0.0937

~ 0.1225
0.0948
0.1225
0.0937
0.1225

0.0013
-0.0482
0.0671

.Ori549
-0.0671

0. 1225
0.0116
0.1225

-0.0616
0.1225
0. 0116

-0. 1'125
-0. 0126
0.1225
0.0116
0.1225

Paired comparisons of leasr. square means between periods

Source

Period 0.0235 0.0321 0.732 .4655 0.0765 -0.0296

Difference Std. Err. T-value Prob. Upper 95E Lover 95E

Paired comparisons of least square s»ans among stations betveen periods

Source Difference Std. Err. T-value Prob. Upper 95'1 Lover 95'E

scarion oi
Scation 05
Star,ion 06
Statfon 08
Station 09
Station 10
Station 12

0.0000
-0.0000
0.0411
0.0000
0 0411
0.0411
0.0411

0.1020
0.08 ~ 4
0.0806
0.0829
0.0806
0.0808
0.0806

0.00 1.000
-0.00 1.000
0.51 .6110

-0 ~ 00 1.000
0.51 .6110
0.51 .6122
0 ~ 51 .6110

0.1688
0.1396
0.1744
0 1371
0.1744
0. 1748
0.1744

0.1688
0.1396
0.0922
0. 1371
0.0922
0.0927
0.0922

StariOn-periOd S»anS and delraa from Original data Where COntrOl nw2

Station Standard Upper Lover
Station-Period N Mean Range Error 95E c.i. 95E c.i.

Mean
Delta

Delta Upper
Range 95E Cli.

Lover
95E C.I.

ol Op 1
ol Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op.2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

16 0.00 0.00 0.000
0.00 0 F 00 0 ~ 000

16 0.00 0.00 0.000
5 0.00 0.00 0.000

26 0.00 0.00 0.000
5 0.00 0.00 0.000

19 0.00 0.00 0.000
5 0.00 0.00 0.000

26 0.00 0.00 0.000
5 0.00 0.00 0.000

25 0.00 0.00 0.000
5 0.00 0.00 0.000

26 0.00 0.00 0.000
5 0.00 0.00 0.000

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0 F 00
0.00
0.03
0.00
0.00
0.00
0.03
0.00
0.03
o.oo
0,03
0.00

0.00

0.00

0.00

0.00

-0.00

0.00

0.00

0.00

PeriOd mesne and deltaS frcm Original COntrOl daCa Where nw2

Period

Op 1
Op 2

Starfon Standard Upper Lover
N Mean Range Error 95E C. I. 95'E C.I.

26 0.00 0.03 0.001 0.00 0.00
5 0.00 0.00 0.000



Analysis oc variance cor HBT cor 0072 - Gastrocjonjuca subarticulatun
StatiOna ~ 4, 5, 6, 8. 9, 10. 12 leVel vl CC NLLW

Data transforned using arcsin.
Results Cor Analysis of Variance

Source Source df Error df P-value

PBRIOD
SEASON
STATION
PERIOD'SEASON
STATION~ PBRIOD
STATIONo S BASON
PERIOD STATION~SEASON

Results for Pover Analysis
Pover at alpha ~ .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

6.60
41.09
38.17

1.51
10.90
0.72
0.81

0. 0111
0.0000
0.0000
0.2204
0.0000
0.6334
0.5667

Source

Non-
Centrality
Paraceater

Adjusted non-
Centrality
Paraneter Pover

Pover to
Adjusted Detect 50t
Pcwer Change

PERIOD 6.60 5.52 0.8196 0.7564 1.0000
STATION'PBRIOD 65.39 58.58 1.0000 1.0000 0 9518

Estjcaates Cor contrasts on ccebinations of interaction terna

Source D1Cference Stdi Brr. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-w
Period in DC-S
Period in DC-W

11.3532
3.2982
4,0040
2.5925
3.6320

19.0745

4.1250
3.9364
4.7444
6.2827
5 '308
6.2965

2.'752 .0066
0.838 .4033
0.844 .4000
0.413 .6804
0.681 .4967
3.029 .0029

Least square caeans 4 confidence intervals frees analysis oc variance

Source LS wean Std. Err. T-value Prob. Vpper 958 Lover 95%

Period Op 1
Period Op-2
Op ] 04
Op 2 04
Op 1 05
Op 2 05
Op 1 06
Op 2 06
Op 1 08
Op 2 08
Op 1 09
Op 2 09
Op 1 10
Op 210
Op112
Op 2 12

2.699
0.606
1.248
).60$
4.259
3.518
6 ~ )14

-6.514
'.200

-8.502
0,152

10. 917
7,842
2.00)

14.002
10.432

0.3396
0.7404
1.0297
2.3'779
1.0297
1.8799
0.8077
1.8799
0.9462
1.8799
0.8077
1.8799
0.8244
1.8799
0.8077
1.8799

7.95 .0000
0. 82 .4142
1 ~ 21 .2274
1.52 .1315
4 ~ 14 .0001
1.87 .0631
7 '2 .0000

-3.47 .0007
0.21 .8328
4.52 ~ 0000
0,19 .8506
5.81 .0000
9.51 .0000
1.07 .2884

17 34 .0000
5.55 .0000

3.2611
1. 8310
0.4559
0.3289
5.9625
6.6286

. 4.9777
3.4040
1 7655
5.3921
1.4887

14.0272
9.2062
1.1076

15.3388
13.5419

2 ~ 1373
0. 6187

-2. 9512
7.539)
2.5554

'0.4082
7.6504
9.6244
1. 3653

11. 6125
1.1840
7.8069
6.4784
5.1127

12 ~ 6661
7 '216

Paired ccctparjsons of least square scans betveen periods

Source

Period 2.0931 0.8146 2.570,0111 3.4407 0 F 7454

Difference Std. Err. T-value I'rob. Vpper 95% Lover 95%

Paired cceparisons of least square caeans aaong stations betveen periods

Source Difference Std. Err. T-value Prob. Upper 95% Lover 95%

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

2.3576
0.7406
0. 2001
8.7024

10.7647
9.8448
3.5707

2. 5913
2.1434
2.0461
2.1046
2.0461
2.0527
2.0461

0.91 .3643 6.6447
0.35 7302 4.2867
0.10 .9222 3.5852
4.13 .0001 12.1843
5.26 .0000 7.3796
4.80 .0000 13.2409
1.75 .0829 6.9558

1.9295
2.8056

-3.1850
5.220$

14.1498
F 4488
0.1856

Station-period scans and deltas frees original data vhere control n 2

Station Standard Vpper Lover
Stat.ion-Period N wean Range Error 95% c.i. 95% c.i. wean

Delta
Delta Upper Lcwer
Range 95% Cii. 958 C.I.

04 Op 1
04 Op 2
05 Op
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op-1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

16 9 ~ 87
4 15.92

16 '
~ 90

5 6.81
26 14 ~ 69

5 17. 96
19 8.81

5 20.42
26 8.10

5 1.69
25 3 ~ 18

5 12.82
26 0.46

5 2.08

14.44 0.947 11.89 7.86
10.21 2.503 23.89 7.95

F 86 0 '92 6 17 3 64
6.18 1.112 9.89 3.72

21 '4 1.087 16.93 12.45
11.32 2.008 23.$ 3 12.38
26.53 1.604 12.18 5.44
12.36 2.055 26.12 14.71
19.72 1.035 10.24 5.97
1.94 0.359 2.69 0.70

15.76 0.93 '.11 1.26
9.79 2,135 18.75 6.89
3.75 0.211 0.89 0.02
4.72 0.824 4.37 0.21

1. 29
-5.82
3.68
2,74
6.95
8,42
0.28

10.87
0.36
7.8$
4.43
3.28
7.28
7.46

17.47 1.10
13.89 5.46
9.72 5.15
5.59 6.08

17.01 5.22
10.83 3.00
24.72 3.19
11.01 5,78
24.83 2.42

4 F 58 10.40
18.06 6.21
14.13 3,84
10.56 8.43
4.69 9.66

-3.67
17.10
2.22
0.60
8.69

13.83
3.75

-15.97
-3.15
5.30
2.66

10.39
6. 13
$ .26

Period caeans and deltas frees original control data where ne2

Period

Op 1
Op-2

Station Standard Upper Lcwer
N Nean Range Brror 958 C.I. 95% C.I.

26 7.74 11.94 0.599 8,97 6,51
5 9.54 4.97 1.029 12.40 6.69



Analysis of Variance for NBT for 0073 - Oelidiun coulteri
Stations i 4, 5, 6, 8, 9, 10, 12 level sl ft MLLE

Data transformed using log baselo(x + II
Results for Analysis of Variance

Source Source df Brror df P-value Prob.

PERIOD
SEASON
STATION
PBRIOD r SEASON
STATION PERIOD
STATIONrSEASON
PBRIODrSTATIONrSEASON

Results for Pover Analysis
Pover at alpha v . 1

160.000
160.000
160.000
160rooo
160,000
160.000
160 000

0.52
84.67
32.26

1.05
4.19
2.31
1 ~ 13

0.4715
0.0000
0.0000
0.3061
0.0002
0.0362
0.3488

Source

PERIOD
STATIONrPSRIOD

Non-
Centrality
Paraneter

0.52
28.77

0.00
22.41

ol 1S62
0.9956 0.9793

1.0000
0.6 Lie

Adjusted non- Pover to
Centrality Adjusted Detect 50\
Paraneter Pover Pover Change

Bstinstes for contrasts on cocbinations of interaction terna

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-N
Period in DC.S
I'eriod in DC-N

-0.6253
0.4277
0. 6101
0.2453
0.5266
0.7239

0.1980
0. 1890
0.2278
0. 3016
0.2559
0.3023

-3.158 . 0019
2.263 .0250
2.679 .0082
0 ~ 813 .4172
2 058 .0412
2.395 .0118

Least square scans t confidence intervals frees analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95$ Lo er 95$

Period Op 1
Period Op-2
Op 1 04
Op 2 04
Op105
Op 205
Op.1.06
Op206
Op los
Op-2 0$
Op-1-09
Op 209
Op.1-10
Op 2 10
Op I 12
Op 2 12

0.069
-0.041
0.224
0.304
0.261
0.417

-0.086
0.2$ 3
0.048
0.287
0.309
0 ~ 104
0.191
0.134
0.545
0.401

0. 0163
0.0355
0.0494
0.1142
0.0494
0.0902
0.038$
0 ~ 0902
0.0454
0.0902
0.0388
0.0902
0.0396
0.0902
0.0388
0.0902

4.24
1.15
4.52
2.66
5.41

-4.62
2.21
3.13
1.05
3.18
7.98
1.15
4.82
Ir49

14.06
4 ~ 44

.0000

.2520

.0000

.0085

.0000

.0000

.O)SS

.0020

.2954

.0018

.0000

.2503

.0000
,.1392
.0000
.0000

0. 04'll
0.0179
0 ~ 1418
0. 1152
0.1854
0.267$
0.0214
0.1336
0. 1228
0.4365

-0.2452
0.0452
0. 1252
0.2834
0.6092
0.5501

-0.0961
-0.0997
0.3053

-0.4929
0 '490
0.5664
0.1497

-0.4)22
0.0275
0.1379
0.37)5

-0.25)4
-0.2562
0.0152
0.4809
0.2514

Paired coeparlsons of least, square scans betveen periods

Source Difference Std. Err. T-value Prob. Upper 95t Lover 95$

Period 0.0282 0.0391 .0.722 .4715 0.0365

Paired coaparisons of least square scans anong stations betveen periods

0.0929

Source Difference Std. Err. T-value Prob. Upper 95$ Lover 95$

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.0805
0.1499
0, 1973

-0.2395
0.2052
0.3249
0.1443

0.1244
0. 1029
0.0982
0. 1010
0.0982
0.0985
0.0982

0.65 .5186
1,46 ~ 1411
2.01 .0462
2.37 .0190
2,09 .0383

-3.30 .0012
1.47 .1439

0.2863
0.3202
0.3598
0.0724

-0.0427
0.1618
0.3068

-0.1253'.0203

0.0348
0.4067
0.3617,
0.4819
0.0182,

Station-period arcana and deltas frees original data vhere control ne)

Station Standard Upper Lover Mean
Station-Period N Mean Range Error 95$ c.i. 95% c.i. Delta

Delta
Range

Upper Lover
95% CIi, 95% C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

16
4

16
5

26
5

19
5

26
5

25
5

26
5

8.45 15.69
9.22 10.69
9,77 18.33

12.29 17.51
6.61 14.72
6.96 . 6.53
4.92 16.25
1.50 3.33

13.05 29.31
4.54 8.12

10.06 24.17
2.92 7.15
0.59 2,01
0.60 1.25

1.164 10.93
2.257 16,40
1 ~ 465 12 '9
3.490 „21.98
0.811 8 'S
1.239 10,40
1.068 7.16
0.635 3.26
1.859 16.88
1.490 8.68
1.502 13.16
1.272 6.45
0.112 0.82
0.208 1.17

5 ~ 91
2.03
6.65
2.60
4 '4
3.52'.68
0.26
9.22
0.41
6.96
0.61
0.36
0.02

4.26
6.42

.5.59
9.55
2. 16
4.22
0.58
1.24
8. 61
1. 80
5.68
0,17
3.85
2.15

13.99
10.42
16.46
1'Ir29
16.32
7.74

16. 91
4.55

30.94
9.34

23.99
7.81
6.32
1 ~ 49

2.01
0.45
2.11
0.16
0.58
0.24
1. 53
3.50

-4.83
2.87
2.16
3.56
4.48
2.85

6.52
13.30
8.46

19.26
),74

-8.19
2.70

-1.01
-12.38

6.47
-8.59
3.91
3.23l,i~

Period scans and deltas free original control data vhere nr2

Period
Station Standard Upper

N Mean Range Brror 951 C.I
Lover

95% C.I

Op 1
Op 2

26 4.44 6.04 0.263 4.99 3.90
5 2,74 1.49 0.265 F 48 F 01



Analysis ot Variance tor NST for 0074 - Oelidium pusillum

Stations v 4, 5. 6, 8. 9. 10, 12 level vl ft NLLW

Data transformed using arcsin.
Results for Analysis of Variance

Source Source dt Error d! F-value Pxob.

PERIOD
SEASON
STATION
PBRIODiSEASON
STATIONS PERIOD
STATION'SEASON
PBRIOD STATIONaSEASON

Results for Povex'nalysis
Power at. alpha v .1

160.000
160.000
160 000
160.000
160,000
160.000
160.000

3 '84
0.83
2.93
1.38
2.49
0.60
1.30

0.0000
0.3629
0.0097
0.2426
0.0250
0.7315
0.2611

Source

PERIOD
STATIONa PBRIOD

Non-
Centrality
Paraamter

34.84
14.93

Adjusted non- Pover to
Centrality Ad)usted Detect, 50%
Iarameter Pover Power Change

33.41 1.0000 1.0000 0.5096
8.75 0.8956 0.6803 0.1125

Bstimates tor contrasts on combinations ot interaction terms

Source Ditterence Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in PC-8
Period in FC-W
Period in DC-S
Period in DC.N

7,2716
8.9682
5.9419

11 ~ 9945
7.0710
7.4722

1.9903
1.8993
2.2892
3.0314
2,5721
3.0381

3.653 .0004
4.722 ~ 0000
2.596 .0103
3,957 ,0001
2.749 .0067
2.460 .0150

Least square means 8 confidence intervals from analysis ot variance

Source LS Wean Std. Err. T-Value Prab. Upper 958 LOver 95l

Period Op.l
Period Op-2
Op I 04
Op204
Op105
Op?05
Op106
Op-2.06
Op108
Op?08
Op109
Op209
Op. 1-10
Op 2 10
Op112
Op 2 12

2.756
0.436
3.392
0.662
2,961
0,471
2.040
0.385
2.973
2.032
2 525
2.189
2.825
1.567
2.574

-2.163

0.1639
0.3572
0.4968
1 ~ 1473
0.4968
0.9071
0.3897
0.9071
0.4565
0.9071
0,3897
0.9071

~ 0.3978
0.9071
0.3897
0.9071

16.82 .0000 3.0269
1.22 .2243 1 0268
6.83 .0000 4.2139
0.58 .5649 1.2365
5.96 .0000 3.7829
0,52 .6040 1 '720
5.24 .0000 2.6852
0.42 .6721 1.1161
6.51 .0000 3.7281
2.24 .0264 3.5331
6.48 .0000 3.1698
2.41 .0169 3.6895
F 10 .0000 3.4833
1.'73 .0860 3.0676
6.60 .0000 3.2189
2 ~ 38 .0183 0.6619

2.4847
0. 1552
2.5700
2.5599
2.1390
1.0293
1.3956

-1.8853
2.2175
0. 5318
1 ~ 8802
0.6882
2.1672
0.0662
1 ~ 9294

-3.6633

Paired ccmparisons ot least square means between periods

Source

Period 2.3200 0.3930 5.903 .0000 2.9702 l.6697

Difference Std. Brx'. T-value Prob. Upper 95t Lower 95\

Iaired comparisons ot least square means among stations betveen periods

Source Difference Std. Brr. T-value Prob. Upper 95% Lover 951

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

4.0536
2.4896
2. ~ 250
0.9404
0.3361
1.2584
4.7368

1.2503
1.0342
0.9872
1.0155
0.9872
0.9904
0.9872

3.24 0014
2.41 .0172
2.46 .0151
0,93 .3558
0.34 .7339
1.27 .2O58
4.80 .0000

6.1222
4.2006
4.0583
2.6204
1. 9695
2.8970
6. 3701

1.9851
0.7786
0,7916
0.7397
1.2972
0.3803
3. 1034

Station-period means and deltas from oxiginal data where control n 2

Station Standard Upper
Station-Period N Wean Range'rror 95% c.i,

Lover
95% c.i. Wean

Delta
Delta Upper
Range 95% CIi.

Lover
95% C.I.

04 Op 1
04 Op-2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op-2
09 Op 1
09 Op 2
10 Op. 1
10 Op.2
12 Op 1
12 Op 2

16 0 i06 0.35 0.027 0 ~ 12
4 0.14 0.49 0.117 0.51

16 0.19 2.36 0.146 0.50
5 0.21 0.83 0.158 0.65

26 0.20 O.S3 0.047 0.30
5 0.49 1.74 0.322 1.38

19 0.12 0.69 0.052 0.23
5 0.03 0.14 0.028 0 ~ 10

26 0.19 1.46 0.069 0.33
5 0.01 0,07 0.014 0.05

25 0.17 1.53 0.073 0.32
5 0.10 0.49 0.097 0.37

26 0.25 2.08 0.113 0.48
5 0,76 1.60 0.320 1.65

0.00
0.23
0.12
0,23
0.11
0 F 41
0.01

-0.05
0.04
0.02
0.02
0.17
0,01
0.13

0.53
-0.05
0.40
0.06
0.37
0.22
0.46
0.24
0.38
0.26
0.40
0. 17
0.32
0.49

1.35
0.52
3.78
0.24
1.25
2.26
1.32
1.04
2.22
1.01
1 ~ 94
0.52
2.12
1.35

0.72
0.33
0. 81
0. 20
0. 51
0.83
0 ~ 64
0.78
0.57
0.78
0.57
0.42
0.54
0.16

0.34
0.43
0.02
0.07
0.22
1 26
0.29
0.29
0.20
0.27
0.24
0.08
0.11
1.15

Period means and deltas troxx original control data vhere n 2

Period

Op. 1
Op 2

Station Standard Uppex'ower
N Wean Range Ex'ror 95% C.I. 958 C.I.

26 0.57 1 ~ 63 0 ~ 083 0.74 0.40
5 0.27 1.01 0,185 0.79 0.24



Analysis of Variance for HBT for 0109 Crateloupia doryphora

Stations 4, 5, 6, 8. 9, 10, 12 level +I ft MLLW

Data transformed using I/(x i .Il
Results for Analysis of Variance

Source Source df Brror df P-value Prob.

PBRIOD
SEASON
STATION
PERIODiSEASON
STATIONS PERIOD
STATION'SEASON
PERIODi STATIONiSEASON

Results for Power Analysis
Power at alpha ~ .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

0.20
0.72
3.62
0.45
0.22
2.17
0.64

0.6533
0.3963
0.0022
0.5020
0.9702
0.0484
0.6968

Source

Non
Centrality
Parameter

Adjusted non- Pover to
Centrality Adjusted Detect 50%
Parameter Pover Pover Change

PERIOD 0.20 0.00 0.1339 0.1381
STATIONiPERIOD 1 ~ 31 0. 00 0. 1850 0.1260

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-W
Period in DC-S
Period in DC-w

2.3550
0.7308
0.7791
0.6826
0.0253
4.7353

2. 6108
2 ~ 4914
3.0028
3.9764
3.3739
3.9851

-0.902 .368
'.293.7696

0.259 .7956
0.172 .8639
0.007 .9940
1.188 ~ 2365

I east square means 8 confidence intervals crom analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lover 958

Period Op-1
Period,op-2OplciOploi
Op 105
Op.2 05
Op.j 06
Op206
Op I 08
Op-2-08
Op.l 09
Op 2-09
Op 1 10
Op.2.10
Op112
Op 2 12

0.151
0.383

-0.635
0.683

-0.635
0.683
0.049

-0.683
1.585
2.594

-0.490
0.342
1.767
2.476
0 490

-0.683

0. 2150
0.4686
0.6517
1.5050
0. 6517
1.1898
0.5112
1.1898
0.5989
1.1898
0.5112"
1.189$
0,5218
1.1898
0. 5112
1. 1898

0.70
0.82

-0.97
0.45
0.97
0.57
0. 10

-0.57
2.65
2. 18

-0.96
0.29
3.39
2.08
0.96
0.57

.4844
,4153
,3317
.6505
.3317
.5667
.9235
.5667
.0089
.0307
.3396
.7744
.0009
.0391
.3396
.5667

0.5063
1. 1579
0.4436
1.8069
0.4436
1.2854
0.7966
1.2854
2.5761
4.5624
0.3562
2.3100
2.6301
4.4440
0.3562
1.2854

0.2050
0.3926
1. 71'27
3.1730l.7127

-2. 6515
0.8950

-2.6515
0.5946
0.6255
1.3354

-1.6269
0.9037
0.5071
1.3354
2.6515

Paired comparisons of least, square means betveen periods

Source

Period -0.2320 0.5155 0.450 .6533 0.6209 1.08 ~ 9

Difference Std. Brr. T-value Prob. Upper 95\ Lover 958

Paired cosparisons of least square means among stations betveen periods

Source Difference Std. Brr. T-Value PrOb. Upper 958 LOver 958

Station 04
Station 05
Station 06
Station 0$
Station 09
Station 10
Station 12

0.0485
0.0485
0.6339
1.0086
0.8312

.0.7086
0. 1934

1.6400
1,3566
1.2950
1.3320
1.2950
1.2992
1.2950

0.03
0.04
0.49

-0.76
0.64

-0.55
0 ~ 15

.9764 2.7618

.9715 2.2929

.6252 2.7763

.4500 1,1951

.5219 1.3113

.5862 1.4408

.8815 2.3359

2.6648
2.1959

-1.5086
3,2124

-2.9736
2.$ 581
1.9490

Station-period means and deltas from original data where control ne2

Station Standard Upper Lever Mean
Station-Period N Mean Range Error „958 c.i. 958 c.i. Delta

Delta
Range

Upper
958 Cli ~

Lover
95% C.I.

04 Op 1
04 Op 2
05 Op.l
05 Op 2
06 Op 1
06 Op-2
08 Op 1
08 Op 2
09 Op. 1
09 Op. 2
10 Op 1
10 Op 2
12 Op.l
12 Op 2

16 0.00 0.00 0.000
0.00 0.00 0.000

16 0.00 0.00 0.000
5 0.00 0.00 0.000

26 0.01 0.28 0.011
5 0.00 0.00 0.000

19 0 ~ 10 0 ~ 56 0 ~ 041
5 0.4 ~ 2.01 0.394

26 0.00 0.00 0.000
5 0. 01 0. 07 0. 014

25 0.20 2.85 0,116
5 1.35 5.69 1.105

26 0.00 0.00 0.000
5 0.00 0.00 0.000

O. 18
1. 54

0.05
0 '

'.42

0. 01
0.65

0.02
-0.04

1 ~ 72

0.04 0.01

0.02
0.02
0.02
0.01
0.00
0.01
0.07

-0.43
0 F 01
0.00
0 ~ 19

-1.33
0.01
0.01

0.31
0.07
0.31
0.07
0.56
0.07
0.$ 7
1.94
0 ~ 31
0. 14
3. 16
5.69
0.31
0.07

0.06
0.07
0.06
0.05
0.03
0.05
0.02
0.63
0.04
0.06
0.06
1.74
0.04
0.05

0.02
0.04
0.02

-0.02
-0.03
-0.02
0. 17
1.49
0.01
0.06

-0.43
4 ~ 41
0.01
0.02

Period means and deltas frcca original control data where ni2

Period

Op I
Op 2

Station Standard Uppex'over
N Mean Range Error 95% C.I. 95% C.I.

26 0.01 0.31 0.012 0.04 0.01
5 0.01 0.07 0.014 0.05 0.02



Analysis ot Variance tor NST tor 0152 - Najymenia/Schizymenia spp.-cocpjex

Scations 4, 5, 6, 8, 9. 10, 12 level +I fc NLLW

Data transformed using log basejo(x + .I)
Results for Analysis ot Variance

Source Source dt Error dt P-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATION~PERIOD
STATION'SEASON
PER IooiSTATIONiSEASON

Results for Power Analysis
POver aC alpha ~

160.000
160.000
160.000
160 F 000
160.000
160.000
160.000

0.99
27.25

6.51
0.15
0.88
5.74
1.21

0.3219
0 ~ 0000
0.0000
0.6979
0.5127
0.0000
0.3036

Source

PERIOD
STATION PERIOD

Non-
Centrality
Parameter

0.99
5.27

-Adjusted non-
Cencrality
I'araneter Power

Pover to
Adjusted Detect 50%
Pover Change

0.00 0.2603 0.4463
0.00 0.4692 ~ 0 ~ 1753

Bstimates for contrasts on combinations ot interaction tezms

Source Ditference Scd. Brr. T-value Prob.

Period in DC
Period in FC
Period in PC-S
Period in PC-N
Period in DC-S
Period in DC N

0.2913
0.0507
0.0448
0.0567
0 ~ 4312
0.1515

0 ~ 2491
0.2377
0.2865
0 '793
0.3219
0 ~ 3802

1.170 .2439
0.213 .8312
0.156 .8761
0.150 .8813
1.3 ' .1823
0.398 .6908

Least square means 6 confidence intervals froca analysis of variance

Source LS Nean Std. Err. T-value Prob. Upper 95% Lover 958

Period Op-1
I'eriod Op-2
Op 1 04
Op 2 04
Op.j 05
Op.2 05
Op 1 06
Op 2 06
Op 1 08
Op.2-08
Op 1 09
Op 2 09
Op. 1-10
Op 2 10
Op 1 12
Op 2 12

.0.089
0.138
0.024
0.000

-0.052
0.12$
0.001
0.000
0.269

-0.300
0.078
0,000
0.247
0.537
0.049
0.000

0.0205
0.0447
0.0622
0.1436
0.0622
0. 1135
0.0488
0.1135
0. 0571
0. 1135
0 F 0488
0.1135
0.0498
0.1135
0.0488
0.1135

4,34
3.09
0 ~ 38
0.00

-0.$ 4
1. 13
0 ~ 03
0.00
~ .72
2.65

-1.60
0.00
4.97
4.73
1.00
0.00

~ 0000
.0024
.7035
1.000
~ 4012
.2611
~ 9801
1.000
.0000
~ 0089
.1120
1 ~ 000
.0000
.0000
~ 3209
1.000

0.0551
0.0640
0.0792
0.2375
0.0505
0.0598
0 ~ 0795
0.1878

-0. 1749
0.1126
0.0028
0.1878
0. 1650

-0.3493
0.1292
0.1878

0.1230
0.2119
0. 1266

-0.2375
0. 1552
0.3158
0.0819
0.1878
0.3640
0 F 4882
0.1586
0.1878
0 ~ 3298
0.7249
0.0321
0.1878

Paired comparisons of least square means betveen periods

Source

Period

Difterence std. Err. T-value

0.0489 0.0492 0.99 '3219 0. 1302 -0.0325

Prob. Upper 95 8 Lover 95%

I'aired comparisons ot least square means among stations betveen periods

Source Difference Std. Err. T-value Prob. Upper 95% Lover 95$

Station 04
Station 05
Station 06
Stat,ion 08
SCation O9
Station 10
Station 12

0.0237
0.0757
0. 0012
0.0310

-0.0779
0.2897
0.0486

0.1565
0.1294
0.1235
0.1271
0.1235
0.1239
0. 1235

0.15
0.58
0,01
0.24
0.63
2.34
0.39

.8798 0.2351

.5596 0.2898

.9921 0.2032

.8078 0.2412

.5291 0,1265

.0206 0.4948

.6948 0.2530

0.2826
0. 1385

-0.2056
-0.1793
0.2823
0.0847
0.1558

Station-period means and deltas from original data vhere control nw1

Station Standard Upper
Station-Period N Nein Range Brror 95t c.i.

Lover
95% c.i.

04 Op 1
04 Op 2
05 Op 1
05 Op-2
06 Op. 1
06 Op 2
08 Op 1
08 Op-2
09 Opl
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

16 0. 01
0.00

16 0.03
5 0.10

26 0.02
5 0.00

19 0.37
5 0.22

26 0.06
5 0.00

25 0.26
5 0.74

16 0.00
5 0.00

0.21 0.015
0.00 0.000
0.21 0.015
0.49 0.097
0.14 - 0.007
0.00 0.000
3.40 0.190
0.62 0.127
0.56 0.025
0 F 00 0 ~ 000
1.60 0.095
2,15 0 ~ 394
0.07 0,003
0.00 0.000

0.05 0.01

0.06 0.00
0. 37 0. 17
0.03 0.00

0.76 -0.03
0.57 -0.13
0.11 0.01

0.45 0.06
1.83 -0.36
0.01 0.00

Period means and deltas from original control data where n 2

Nean
Delta

0.01
0 ~ 00
0. 02
0. 10
0.00
0.00

-0.34
0.22
0.04
0.00
0.24
0.74
0.02
0.00

Delta Upper
Range 95$ Cli.

0.17 0.01
0.00
0. 17 0 ~ 01
0.49 0.17
0.31 0.02
0.00
3w58 0 06
0.62 0 ~ 13
0.73 0,01
0.00
1.77 0 ~ 05
2.15 0 ~ 36
0.24 0 F 04
0.00

Lower
95% C.I.

0.04

0.05
0.37
0.02

-0.'74
0.57
0.10

0.44
-1.83
0.00

Period

Op 1
Op 2

Scation Standard Upper Lower
N Nean Range Brror 9/% C.I. 958 C.I.

26 0.02 0.17 0.009 0.04 0.00
5 0.00 0.00 0.000



Analysis ot Variance for NBT for 0161 - )uv. articulated coralline algae

Stations a 4, 5, 6, 8, 9. 10, 12 level +I ft NLLN

Data transtormed using arcsin.

Results tor Analysis ot Variance

Source Source df Error df F-value Prob.

PERIOD
SEASON
STATION
PBRIODiSEASON
STATION PERIOD
STATION'EASON
PERIODiSTATION+SBASON

Results tor Pover Analysis
Pover at alpha ~ .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

3.5 ~
5.18

18. 66
6. 19
0. 54
1. 59

> 0 ~ 37

0.0618
0.0174
0.0000
0. 0139
0.7809
0.1545
0.8994

Source

Non
Centrality
Parameter

Ad)usted non Pcwer to
Centrality Adjusted Detect 50%
Parameter Pover Pover Change

PERIOD 3.54 2.49 0.5906 0.4119 0.9799
STATION PBRIOD 3. 21 0.00 0.3215 0.5187

Estimates tor contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in FC
Period in PC-8
Period in FC-N
Period in DC-S
Period in DC-N

1.1693
4.5600
0.2077
9.3218
1.6392
3 ~ 9118

2.2033
2.1025
2.5341
3.3557
2.8473
3.3631

0.531 .5963
2. 169 . 0316
0 ~ 082 .9348
2.780 .0061
0.516 .5656
1.183 .2387

Least square means 6 confidence intervals trom analysis of variance

Source LS Nean Std. Err. T-value Prob. Upper 95% Lover 95%

Period Op-1
Period Op 2
Op 1 04
Op.2 04
Op 1 05
Op 2 05
Op-1 06
Op.2 06
Op 1 08
Op 2 08
Op.1.09
Op209
Op 1 10
Op 2 10
Op.j 12
Op212

0 ~ 167
0.986
2.494

-3.451
1. 601
3.335
0.641
2.510
0.576
0,544

-2.177
3.284
2.518
2.433
2.654
2.709

0.1814
0.3954
0.5500
1.2701
0.5500
1.0041
0.4314
1.0041
0.5054
1.0041
0.4314
1.0041
0.4403
1.0041
0.4314
1.0041

0.92
2.49
4.54

-2.72
2.92
3.32
1.48
2.50
1. 14
0.54

-5.05
3 '7
5.72
2.42
6.15
2.70

.3581

.0137

.0000

.0072

.0040

.0011

.1396

.0135

.2558

.5885

.0000

.0013

.0000

.0165

.0000

.0077

0.1329
0.3314

-1.5843
1 ~ 3561
0.6973
1.6738
0.0732

.0.8484
1.4125
2 F 2055

-1 4630
1; 6231
3.2410
4.0941
3.3673
4.3706

0.4673
1.6399

-3.4041
-5.5586
2.5171
4.9962
1.3543
4.1708
0.2598
1.1169
2.8905
4.9 F 55
1.7900
0. 7111
1.9397
1,0482

Paired coaparjsons of least square means betveen periods

Source Dltference Std. Err. T-value Prob. Upper 95t Lcwer 95%

Period 0.8185 0.4351 1.881 .0618 1.5383

Paired ccccparjsons ot least square means among stations betveen periods

0.0987

Source Difference Std. Err. T-value Prob. Upper 958 Lcwer 958

Station O4
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.9632
1. 7219
1.8690
0.0321
1. 1076
0.0856
0.0559

1.3840
1. 1448
1.0929
1. 1241
1.0929
1.0964
1. 0929

0.70 .4875
1.51 .1332
1.71 . 0892
0.03 .9773
1.01 .3124
0.08 .9379
0.05 .9593

3.2530
3.6219
3. 6771
1. 8919
2.9156
1. 8995
1 ~ 7521

-1.3266
0.1662
0.0610
1.8277
0.7005
1,1283
1.8640

Station-period means and deltas from original data vhere control nij
Station Standard Upper

Station-Period N Nean Range Error 95% c.i. Lcwer
95% c.i ~

Nean
Delta

Delta Upper
Range 95% Cji.

Lcnce r
95\ C.I.

04 Op 1
04 Op 2
05 Op. 1
05 Op 2
06 Op 1
06 Op 2
08 Op I
08 Op 2
09 Op.l
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op-2

16 1.22 4.79 0.213
1.08 0.90 0.213

16 0.94 2.43 0.195
5 1.43 3.12 0.543

26 0.52 1.53 0.081
5 1.14 3 ~ 12 0.565

19 0.37 1.74 0.108
5 0.28 0.69 0.126

26 1.07 2.78 0.184
5 1.42 1.87 0.437

25 0.02 0.14 0.008
5 0 F 01 0.21 0 044

26 0,01 0.14 0.001
5 0.04 0.14 0.028

1,80
1.75
1.36
2.94
0.10
2.71
0.60
0.63
1.45
2.63
0.03
0. 19
0.03
0.12

0. 64
0.40
0.53
0.08
0.34
0.43
0.14
0.07
0 ~ 69
0.20
0.00
0.05

-0.00
0.04

0.73
.0.76
0. ~ 5
1.05
0. 13

-0.76
0. 10
0.10

-0.68l.03
0,37
0.31
0.38
0.34

4.13 0.25
1.22 0.16
2.95 -0.03
2.95 , 0.31
2.88 0.12
2.64 0.64
2 '9 0.44
1.11 0.63
2.64 0.39
2.05 0.27
2. 51 0. 61
0.28 0.48
2.43 0.60
0.62 0.67

1.21
1. 69
0.88
2.41
0.39
2.15
0 ~ 23
0.42
0.91
2.3 ~
0.13
0.15
0.16
0.01

Period means and deltas from original control data vhere ni2

Period

Op 1
Op 2

Station Standard Upper Lover
N Nean Range Error 95% C.I. 951 C.I.

26 0.39, 2.50 0.111 0.62 0.16
5 0 '8 0.49 0.094 0 ~ 64 0 ~ 12



Analysis ot variance tor NST tor 0038 Hacrocyscis spp.

Stations 4. 5. 6. 8. 9. 10. 12 level il tt NLLW

Data Crenature»d using I/(x + .I}
Satcerthvaite's Adjusts»nt tor Degrees
ot Preedoca used in Analysis ot Variance.

Results tor Analysis of Variance

Source Source dt Brror dt P-value Prob.

PBRIOD
SBASON
STATION
PERIOD~SEASON
STATION~ PERIOD
STATIONiSEASON
PERIOD STATION SEASON

Results for Poser Analysis
Pover ac alpha ~ .1

„'160 ~ 000
160.000
160.000
160.000
160.000
160.000
160.000

3.65
0.01
2.70
0.10
2.57
3.30
4.25

0.0578
0.9263
0. 0161
0.7493
0.0212
0.0043
0.0005

Source

PERIOD
STATIONS PSRIOD

Non-
Centrality
Paras»ter

3.65
15.40

Adjusted non-
Centrality
Parameter Power

Pover to
Adjusted Detect 501
Pover Change

2.61 0.6019 '0.4856 0.1043
9.21 0.9050 0.7035 " 0,1040

EsCimates for contrasts on coebinacions of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in FC
Period in PC S
I'cried in PC*W
Period in DC-S
Period in DC W

2.8798
0.0000
0.0000
0.0000
2 '973

-3.3622

1.0903
1 ~ 0405
1 ~ 2540
1 ~ 6607
1 ~ 4091
1. 6643

2.641
0.000
0.000
0 ~ 000
1.701

-2.020

.0091I ~ 000
1.000
1.000
,0908
.0450

Least square s»ans 6 confidence intervals from analysis ot variance

Source LS Nein Std. Err. T-value Prob. Upper 95% Lover 95%

Period Op-1
Period Op 2
Op 104
Op 204
Op105
Op205
Op106
Op206
Oplos
Op208
Op109
Op 209
Op 1lo
Op 2 10
Op.1. 12
Op.2 12

0.099
0.510
0.000
0.000
0.000
0.000
0.000
0.000
0.431
0.000
0.260
1.630
0.000
1.941

-0.000
0.000

0.0898
0.1957
0.2722
0.6285
0.2722
0.4969
0.2135
0 F 4969
0.2501
0 '969
0. 2135
0.4969
0.2179
0.4969
0. 2135
0 ~ 4969

1. 10 .2730
2.61 .0100
0.00 1,000
0.00 1.000
0.00 1,000
0.00 1.000
0 F 00 1,000
0.00 1.000
1 ~ 72 ~ 0865
0.00 1.000
1.22 .2253
3.28 .0013
0.00 1.000
3.91 .0001
0.00 1.000
0.00 1.000

0.2473
0.8339
0.4503
1. 0399
0.4503
0.8221
0.3532
0.8221
0.8451
0.8221
0. 6131
2.4521
0.3605
2.7631
0.3532
0.8221

0.0498
0. 1864

-0.4503
-1 0399
0.4503
0.8221
0,3532
0 8221
0.0176
0.8221
0.093 ~
0.8079
0.3605
1.1189
0.3532

-0.8221

Paired comparisons ot least square s»ans betveen periods

Source

Period 0.4114 0.2153 1.911 .0578 0.0552 -0.7676

Ditterence Std. Err. T-value Prob. Upper 95% Lover 95%

Paired cocparisons ot least square means among stations betveen periods

Source Difference Std. Brr. T-value Prob. Upper 958 Lover 95%

-0.0000
0.0000
0.0000
0.4313
1. 3701
1. 9410
0.0000

Station 04 0.6849
Station 05 0.5666
Station 06 0.5408
Station 08 0.5563
Station 09 0.5408
Station 10 0.54'26
Station 12 0.5408

0.00 1.000
0.00, 1.000
0.00 1.000
0.78 .4393

-2.53 .0123
3.58 .0005

-0.00 1.000

1,1332
0.9373
0.8948
1. 3517
0.4754
1. 0433
0.8948

1.1332
0.9373
0.8948
0.4890
2.2649

-2 ~ 8387
-0.8948

Station.period means and deltas from original data where control n~2

Station SCandard Upper
Station-Period N Nean Range Brror 958 c.i. Lover

958 c.i. Nean
Delta

Delta Upper
Range 95l CIi.

Lover
953 C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op-2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

16 0,00
4 0.00

16 0.00
5 0.00

26 0.00
5 0.00

19 0.02
5 0.00

26 0.01
5 0.89

25 0.00
5 0.07

26 0.00
5 0.00

0.00, 0.000
0.00 0,000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.35 0.018 0.06
0.00 0.000
0.21 0.008 ,0.02
4.44 0.889 „ 3.36
0.00 0.000
0.35 0.069 0.26
0.00 0.000
0.00 0.000

0.02

0.01
-1.58

0.12

0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.00
0. 01
0.89
0.00
0.07
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.35
0.00
0 ~ 21
4.44
0.00
0.35
0.00
0.00

0. 02

0.01
1.58

0.12

-0.06

0.02
3.36

0.26

Period means and deltas from original control data vhere n~2

Period

Op 1
Op 2

Station SCandard Upper Lover
N Nean Range Error 958 C.I. 958 C.I.

E

26 0.00 0.00 0.000
5 0.00 0.00 0.000



Analysis of Variance for NST for 0076 - Mastocarpus jardinii
Stations ~ 4, 5. 6, 8, 9, 10, 12 level il fr. MLLN

Data transfozmed using arcsin.
Results for Analysis of Variance

Source Source df Brror df P-value Prob.

PERIOD
SEASON
STATION
PERIOD'SEASON
STATIONiPERIOD
STATION SEASON
PERIOD iSTATIONi8 EASON

Results for Power Analysis
.Power at alpha ~ .1

160.000
160.000
160.000
160.000
160,000
160.000
160.000

2.16
2 '7

112.33
2.39
2.96
0.87
0.80

0.1433
0.1341
0.0000
0. 1238
0.0092
0.5187
0.5706

Source

Non-
Centrality
Parameter

Adjusted non- Power to
Centrality Ad)usted Detect 508
Parameter Power Power Change

PBRIOD 2.16 1.14 0.4294 0.2832 0.9999
STATIONS PERIOD 17.73 11.51 0.9414 0.8002 0.9994

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in FC
Period in PC-S
Period in PC W

Period in DC-S
Period in DC W

4.7001
1.5676
1.1428
4.2779

-5.2848i.1154

1.5408
1.4704
1 ~ 7722
2.3468l.9912
2. 3519

-3.050 .0027
1.066 .2880
0.645 .5200
1.823 .0702
2.654 .0088
1.750 .0821

Least square means 6 confidence intervals from analysis of variance

Source LS Mean Std. Brr. T-value Prob. Upper 958 Lower 958

Period Op 1
Ieriod Op-2
Op 1 04
Op 2 04
Op 1 05
Op.2 05
Op.1.06
Op 206
Op.1.08
Op 208
Op.l 09
Op 209
Op 1 10
Op.2 10
Op.l 12
Op 2 12

2.815
3.263
1. 880
1.410
1.204
1. 666
4. 157
5.717
5.532
6.318
3.298
6,066
5.714
6.674
6.235
6.422

0.1269
0 ~ 2765
0.3846
O.8882
0.3846
0.7022
0. 3017
0 ~ 7022
0.3534
0.7022
0.3017
0.7022
0.3079
0.7022
0.3017
0.7022

22.19
11. 80

4 ~ 89
1 ~ 59
3.13
2.37

-13.78
8. 14

15.65
9.00

10.93
8.64

18.56
9.50

20.67
9.15

.0000

.0000

.0000
~ 1144
.0021
.0189
.0000
.0000
.0000
.0000
.0000
.0000
.0000

, ~ oooo
.0000
.0000

3.0251
3.7203
2.5159
2.8795
1.8405
2.8273

-3.6580
4.5548
6.1168
7.4797
3.7976
7.2280
6,2237
7.8356
6.73 '
7.5839

2.6054
2 8052
1.2433

-0.0594
0.5679
0.5038
4.6564
6.8783
4,9473
5.1562
2.7993
4 '045
5.2047
5. 51'21
5.7362
5.2605

Paired comparisons of least square means between periods

Source

Period -0.4475 0.3043 -1.471 .1433 0.0559 0.9509

Difference Std. Err. T-value Prob. Upper 95% Lower 958

I'aired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Probe Upper 958 Lower 958

station 04
station os
Station 06
Station 08
Station 09
Station 10
Station 12

0.4696
0.4613
1.5594
0.7859
2.7678
0.9597
0.1868

0.9679
0.8006
0.7643
0.7861
0.76 '
0.7667
0.7643

0.49
-0.58
2.04
1.00
3.62
1,25
0.24

.6282

.5653

.0430

.3190

.0004

.2125

.8072

2.0709
0.8632
2.8238
0.5147
1.5033
0.3089
1.0776

1.1318
1.7859
0.2949

-2.0865
4.0322,

-2.2282
-1.4512

Station-period means and deltas from original data where control n 2

Station Standard Upper
Station-Period N Mean Range Brror 95% c.i.

Lower
958 c.i.

Delta
Range

Upper Lower
95% CII. 95% C.I,

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
OS Op 1
08 Op-2
09 Op-1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

16 0.50 0.63 0.048
0.73 0.83 0.189

16 0,70 1.11 0.089
5 0.85 1.04 0.183

26 3.44 5.28 0.249
5 4.61 2.0S 0.486

19 0,03 0.14 0.012
5 0.03 0.14 0.028

26 0.42 1.81 0.094
5 0.04 0.14 0.028

25 0.07 1.11 0.045
5 0.00 0.00 0.000

26 0.01 0.07 0.004
5 0 F 01 0 07 0 014

0 ~ 61
1.33
0.89
1.36
3.96
5.96
0.05
0. 10
0.62
0. 12
0 ~ 16

0.40
0.13
0. 51
0.34
2.93
3.26
0.00
0.05
0 ~ 23
0.04

-0.03

0.01 0.00
0.05 0.02

0.56
0.69
0.36
0.58
2. 19
3.19
1. 09
1.40
0.83
1.38
1.19
1.42
1.25
1 ~ 41

1. 25
1. 18
1.49
0.90
5.52
2.33
0,97
0.83
2.36
0.83
1.67
0.97
1.32
0.97

0.70
1.50
0.57
1.10
1.70
1 ~ 97
1.22
1. 82
1.08l. 81
1.38
1. 89
1 ~ 41
1. SS

0.41
0. 11
0.15
0.06
2.68
4.40
0.96
0.97
0.58
0.96
1.01
0.96
1.09
0.94

Period means and deltas free original control data where ne2

Period

Op 1
Op 2

station Standard Upper Lower
N Mean Range Brror 95t C.I. 958 C.I.

26 1.25 1.32 0.078 1.41 1.09
5 1.42 0.97 0.167 1.89 0.96



Analysis ot Variance for NBT for 0082 - Mastocarpus papillatus
Stations 4, 5, 6, 8, 9, 10, 12 level +I tt MLLN

Data transformed using log baselo(x ~ .5)

Results for Analysis of Variance

Source Source dt Brror df P-value

PERIOD
SEASON
STATION
PERICD~SEASON
STATION PERIOD
STATION SEASON
PERIOD~STATION~SEASON

Results tor Power Analysis
Pover at alpha .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

7. 18
6.16

16.56
0.66
3.78
0.70,
0. 48

0.0081
0. 0141
0.0000
0.4185
0.0015
0.6514
0.8246

Source

PERIOD
STATION PERIOD

Non
Centrality
Paraswter

7.18
22.71

Ad)usted non- Pover to
Centrality Adjusted Detect 50t
Parameter Pcwer Pover Change

6.09 0.8470 0.7919 1.0000
16.42 0.9807 0.9229 0.1170

Bstimates tor contrasts on combinations ot interaction terms

Source Ditterence Std . Brr. T-value I'rob.

0.3620
0 ~ 3454
0.4163
0.5513
0.4677
0.5525

Period in DC
Period in FC
Period in PC S
Period in PC-N
Period in DC-S
Period in DC.N

1.0860
0.2548
0.0268
0.5)65
0. 9618
1.2102

Least square means a confidence intervals from analysis ot variance

Source LS Mean Std. Brr. T-value Prob. Upper 958 Lover 958

Period Op-1
Period Op 2
Op 1 04
Op 2 04
Op 105
Op 205
Op106
Op206
Op los
Op 208
Op 109
Op)09Opllo
Op210
Op 112
Op 1 12

0.132
0.059

-0.161
0.086
0.066
0.070
0.006
0 ~ 049
0.209
0.054
0.242
0.539
0.147
0.697
0.591
0.910

0.0298
0.0650
0.0903
0,2086
0,0903
0.1650
0.0709
0. 1650
0.0830
0 ~ 1650
0 ~ 0709
0.1650
0. 0723
0.1650
0 ~ 0709
0. 1650

4.45
0.91
1.79
0.41
0.7)
0 ~ 42
O.OS
0.30
2 ~ 52
0.33
3.41
3.27
2.03
4.23

-8.34
5.52

.0000

.3646

.0762

.6824

.4674

.6723

.9380

.7672
~ 0116
.7432
.0008
.0013
.0443
F 0000
.0000
.0000

0.0832
0.1665
0.0118
0.2597
0.0837
0.3428
0.1228
0.3218
0. 0721
0.3270
0 3590
0.81'21
0.0269
0.9699
0.4742
0.6372

0.1818
-0.0484
0.3107
0.4307
0. 215)
0.2030
0.1117
0 ~ 2240
0.3468
0.2188
0.1245
0.2663
0.2663
0.4241

-0.7087
1. 1830

Paired comparisons of least square means berveen periods

Source

Period -0.1915 0.0715 2.680 .0081 0.0733 0.3098

DifterenCe Std. Brr. T-Value PrOb. Upper 958 LOver 95%

Paired comparisons of least square means among stations between periods

Source Ditterence Std. Brr. T-value Prob. Upper 958 Lover 95%

Station 04
Station 05
Station 06
Station 08
Station 09
station

lo'tation12

0.0757
-0.1357
-0.0434
-0.2636
0.2975 .
0.8436
0. 3187

0.2274
0.1881
0. 1795
0.1847
0 ~ 1795
0. 1801
0. 1795

0.33
0.72
0.24
1.43

-1.66
-4.68
1;78

~ 7395
~ 4716
.8094
.1555
~ 0995
.0000
.0778

0.3004
0.1754
0.2536
0.0420

-0.0005
-0.5456
0.6157

0.4519
0.4469
0.3404
0. 5691
0.5945
1.1416
0. 0217

Station. period means and deltas trees original data vhere control nv2

Station Standard Upper
Station-Period N Mean Range Error 95% c.i,

Lover
95% c.i.

Mean
Delta

Delta
Range

Upper Lower
95% CIi. 95l C.li

04 Op 1
04 Op-2
05 Op. 1
05 Op 2
06 Op I~

06 Op. 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 op 2
12 "Op 1
12 Op 1

16 6.87
4 5.05

16 6.28
5 4.46

26 6.20
5 3.97

19 11. 15
5 4.11

26 4.75
5 0.97

25 15.07
5 0.90

16 2S.ll
5 43.03

7 '8
4.58

11 ~ 53
7.29

12.57
6.18

28.19
5.90

13.82
2.78

46.87
3.96

53.82
43.26

0.670 8 ~ 30 5.44
1.000 8.23 1.87
1.078 8.58 3 '9
1.351 8.21 0.71
0.606 7.45 4.95
1 ~ 058 6.91 1.04
2,141 16.64 7.65
1.061 7.06 1.17
0.876 6.55 2.94
0.495 2.35 0. ~ 0
2.701 20.64 9.49
0.765 3.03 -1.22
3.073 34.54 21.88
9.543 69.52 16.53

1.94
1.40
1. 35
0.53
0.25
0.05

-6.55
0. 19
1.70
2.95
8.66
3.02

21.77
-39.10

12.26
2.43

18.23
7.12

16.39
6.22

27 67
7.40

21.32
3.68

43.30
4.48

62.60
41.98

0.20
0.82
0.96
2.98
1.90
3.05

-2.05
3.08
3.61
5.06
).51
5.20

14.93
1).07

3.67
).61
).66

-4.05
1.40
3. 14

-11.05
3.46
0.22
0.84

13. 80
0.84

28.60
65.14

Period means and deltas froca original control data where n 2

Period

Op 1
Op 2

Station Standard Upper Lover
N Mean Range Error 95% C.I. 958 C.I.

26 6.44 15.14 0.756 8.00 4.89
5 3.92 2.78 0.488 5.28 2.57



Analysis of variance for NET for 0102 - Matsaella affinis
Stations ~ 4, 5, 6, 8. 9. 10. 12 level +I ft MLLW

Data nor. transfozcced.

Results for Analysis*of Variance

Source Source df Error df F-value Prob.

PERIOD
SEASON
STATION
PERIOD~ SEASON
STATIONiPERIOD
STATIONcSEASON
PERIOD*STATION SEASON

Results for Pover Analysis
Pover at alpha ~ .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

28.33
0.30
2.99
0.04
0.26
0.20
0.22

0.0000
0.5819
0.0085
0.8338
0.9549
0.9776
0.9714

Source

Non-
Centrality
Parameter

Adjusted non- Pover to
Centrality Adjusted Detect 50t
Parameter Paver Pover Change

PERIOD 28.33 26.98 0.9999 0.9998 0.8376
STATIONiPERIOD 1. 56 0.00 0.2017 0.2297

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T value Prob.

Period in DC
Period in PC
Period in FC-S
Period in PC.W
Period in DC-S
Period in DC.W

8,3189
5.8313
5.6951
5.9675
7.8965
8 ~ 7414

1.9233
1. 8354
2 ~ 2121
2 ~ 9294
2.4855
2 '358

4.325 .0000
3.177 .0018
2.575 .0109
2.037 .0431
3.177 .0018
2.977 .0034

Least square means a confidence intervals frees analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95t Lover 95't

Period Op-1
Period Op-2
Op 1 04
Op 2 04
Op 1 05
Op 2 05
Op 1 06
Op 2 06
Op 1 08
Op.2-08
Op 1 09
Op 2 09
Op 1 la
Op 210Oplll
Op 2 12

4,780
2.759
4.599
2.170
4.785
3.220
5.337
3.498
3,414
0.645
5.027
3.521
4.694
3.058
5.606
3. 197

0. 1584
0.3452
0.4801
1,1087
0.4801
0.8765
0.3766
0.8765
0.4412
0.8765
0.3766
0".8765
0.3844
0.8765
0.3766
0.8765

30 '9 .0000
7 '9 .0000
F 58 .0000
1.96 .0520
9.97 .0000
3.67 .0003

14. 17 0000
3.99 .0001
7.74 .0000
0.74 .4627

13.35 .0000
4 F 02 0001

12.21 .0000
3.49 .0006

14.89 .0000
3.65 0004

5.0422
3.3299
5.3928
4.0044
5.5794
4.6706
5.9596
4.9484
4 ~ 1439
2.0954
5.6498
4.9716
5.3303
4.5o86
6.2294
4.6475

4.5182
2.1877
3.80 ~ 2
0.3358
3.9909
1.7703
4.'7135
2.0481
2.6841
0.8049
4.4036
2.0713
4.0585
1.6083
4.9832
1. 7472

Paired caccparisons of least square means betveen periods

Source

Period 2.0215 0.3798 5.323 .0000 2.6498 1.3931

Difterence Std. Err. T-value Prob. Upper 95t Lover 95't

Paired caccparisons of least square means among stations betveen periods

Source Difference Std. Err. T-Value PrOb. Upper 95't LOver 95't

Station 09
Station 10
Station 12

1.5053
1. 6360
2.4090

Station 04 2.4284
Station 05 1.5647
Station 06 1.8183
Station 08 2.7687

1.2082
0.9994
0.9540
0.9813
0.9540
0.9571
0.9540

2.01
1. 57
1.93
2.82
1.58
1.71
2.53

~ 0461
. 1194
.0558
.0054
~ 1166
.0893'0125

4.4273
$ .2181
3,4166
4.1922
3.0836
3.2194
3.9873

0.4295
0.0887
0.2599
1.1452
0.0730
0.0525
0.8306

Station-period means and deltas frees original data vhere control n~2

Station Standard Upper Lover Mean
Station-Period N Mean Range Error 95t c.i. 95t c.i. Delta

Delta
Range

Upper
95t Cli.

Lover
95t C.I ~

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op-2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

16
4

16
5

26
5

19
5

26
5

25
5

26
5

1.36 2.15
2.40 1.53
1.17 - 2 ~ 57
0.94 1.04
0.65 1.39
0.64 0.90
2.45 5.83
3,46 1.18
0,96 2.92
0.58 1.87
1.30 2,92
1.07 1 ~ 81
0.38 2.41
1.03 2.29

0.167
0.337
0.187'.192

0.064
0.163
0.434
0.218
0. 155
0.343
0.168
0.342
0.120
0.473

1.71 1.00
3.47 1.32
1.57 0.77
1.48 0.41
0.78 0.52
1.09 0.19
3 '6 1.54
4.06 2.85
1 ~ 28 0.64
1,54 0.37
1.64 0.95
2.02 0 ~ 12
0.61 0.13
2.34 0 ~ 28

4.60
2.02
4.79
3.24
5.34
3.55
3.43
0.73
5.03
3.60
4.70
3. 12
5. 61
3.16

5.73
3.44
6.08
F 44
5,45
3.65
9 ~ 41
ei90
6 ~ 11
5.59
6.22
4.62
6.35
5.87

5.55
4.54
5.75
4.83
F 02
5.25
4.69
2.97
5.76
6.28
5.40
5.43
6.36
5.77

3.65
0 I 49
3.82
1.66
4.66
1.85
2.18
1.51
4.30
0. 91
3.99
0.81
4,86
0.55

Period means and deltas fram original control data vhere n 2

Period

Op 1
Op 2

Station Standard Upper Lover
N Mean Range Error 95t C.I. 95t C.I,

26 5.99 5.66 0.326 6.66 5.31
5 4.19 3.72 0.654 6.00 2.37



Analysis of Variance for HBT for 1324 - Nacraella tlaccida
Stations a 4, 5, 6, 8, 9, 10, 12 level il Cc WLLW

Data not transformed.

Results tor Analysis of Variance

Source Source dC Error dt P-value I'rob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATION'PERIOD
STATION'SEASON
PERIOD+STATIONiSEASON

Results tor Paver Analysis
Pover at alpha ~ .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

27.55
319. 08
49.17

2.31
0. 35

11.89
0.21

0.0000
0.0000
0.0000
0. 1303
0.9116
0.0000
0. 9130

Source

Non-
Centrality
Parameter

Adjusted non
Centrality
Parameter Paver

Pover to
Adjusted Detect 50%
Pover Change

PERIOD 27.55 26.21 0 '998 0 ~ 9997 1.0000
STATION'PERIOD 2.07 0.00 0.2385 1 ~ 0000

Estimates for contrasts on combinations oC interaction terms

Source Ditference Std. Err. T-value Prob.

Period in DC
Period in FC
Period in FC-S
Period in FC-W
Period in DC S
Period in DC-W

30.1439
12.9704

5. 0761
20.8647
25.5467
34.7411

5.9423
5.6705
6.$ 344
9.0505
7.6792
9. 0104

5.073 .0000
2.281 .0235
0.743 .4587
2.305 .0224
3.327 F 0011
3.830 .0002

Least square means 8 confidence intervals from analysis oC variance

Source LS Wean Std. Err. Ttvalue Prob. Upper 95% Lover 95$

Period Op-1
Period Op-2
Op 1 04
Op204
Op 1 05
Op205
Oplos
Op?06
Oplos
Op 208
Op 109
Op?09
Op.1-10
Op?10
Op 112
Op.? 12

31 ~ 644
25.484
22.?03
19.896
29 '47
23,753
11 ~ 317
6. 247

39 705
32.133
39.362
32. 133
39 '40
32.144
39.733
32 ~ 086

0.4893
1.0665
1.4833
3.4255
1.4S33
2,7081
1.1636
2.7081
1.3630
2 ~ 7081
1 ~ 1636
2 ~ 7081
1.1816
2.7081
1.1636
2.7081

64.67 .0000
23.90 .0000
14.97 0000
5.81 0000

19 '9 .0000
8.77 .0000
9.73 .0000
2.31 0223

29.13 .0000
11.87 .0000
33.83 .0000
11.81 .0000
33.55 .0000
11 ~ 87 .0000
34.15 .0000
11 ~ 85,0000

32.4531
27 '489
24.6567
25.5630
31.8008
28.2332
13. 2418
10.'1214
41. 9599
36,6128
41.2867
36 ~ 6128-
41 ~ 8046
36.6244
41 ~ 6580
36.5665

30.$ 342
23.1200
19.7487
14.2286
26 ~ 8928
19.2726
9. 3917
1.7668

37.4498
27,6522
37 F 4366
27.6522
37. 8151
27.6638
3'1.8079
21 ~ 6059

Paired cceparisons of least square means betveen periods

Source Differente Std. Err. T-Value PrOb. Upper 954 LOver 95%

Period 6.1592 1.1734 5.249 .0000 8.1005

Paired comparisons of lease square means among statfons betveen periods

4 ~ 2179

Source Difference Std. Err. T-value Prob. Upper 95$ Lcwer 958

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

2.3069
5.5939
5.0697
7.5723
7.2291
7.6958
7.6467

3.7328
3.0877
2.9475
3. 031'1
2.9475
2.9570
2.9475

Station-period means and deltas from original

0 '2 .5375
1.81 .0719
1.72 .0874
2.50 .0135
2.45 .0153
2.60 .0101
2.59 .0104

8.4825
10.7022
9.9460

12'.5882
1'2.1055
12.5879
I? ~ 5231

data vhera control n~?

3.86$ $
0.4856
0. 1933
2,5565
2.3528
2 '036
2.7703

Station Standard Upper Lover Wean
Scatfon-Period N Wean Range Error 95% c.f. 95% c.i. Delta

Delta Upper
Range 95% CIi.

Lover
95% C.I.

04 Op 1
04 Op?
05 Op-1
05 Op 2
06 Op 1
06 Op-2
08 Op 1
OS Op-2
09 Op-1
09 Op-2
10 Op 1
10 Op 2
12 Op-1
12 Op 2

16

16
5

26
5

19
5

26
5

25
5

26
5

17.83 37.'78
16 ~ 11 19.17
10 ~ 69 21.74
9.65 17.01

28.54 40.69
28.36 35.56
0.02 0.14
0.01 0.01
0.50 5.00
0.01 0.07
0.01 0.14
0.00 0.00
0.13 1.53
0.01 0.35

3.509 25.31
4.093 29.14
2.020 14.99
3. 249 18. 61
2.682 34.06
6.545 46.53
0.009 0.04
0.014 0.05
0.257 1.03
0.014 0.05
0.006 0.02
0.000
0.063 0.26
0.069 0.26

10.35
3.08
6.38
0 i 63

23.02
10.19
0.00
0.02

-0.03
0.02

.0.00

0.00
0. 12

22.20
23.72
29.35
25.51
11.32
6.81

38.96
35. 15
39.36
35. 15
40.40
35.17
39.13
35.10

24.79 25.95
16.88 36 '3
31.35 34.25
21 ~ 11 31 ~ 13
26.25 14.2016.1814.61
47.99 46.55
32.'74 55 '9
48.40 45.49
32.74 5'9
48.41 46.75
32.81 55.92
48.47 45.91
32.81 55 F 80

1$ .45
11.20
24.44
13.30
8,43
1.00

31.37
14.42
33.23
14.42
34.05
14.42
33.56
14.40

period means and deltas from original control daca vhere n~?

Period
Station

N Wean Range
Standard Upper Lover

Error 95%,C.I. 95$ C.I.
Op 1
Op 2

26 39.86 48.47
5 35.17 32.81

3,010
7.474

46.06 33.665'2 14.42



Analysis of Variance for EST for 0090 - Haztaella heterocarpa

Stations e 4, 5, 6 ~ 8, 9, 10, 12 level vl ft HLLN

Data transforsed using log baselo(x + .5)

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PERIOD'SEASON
STATIONS PSR IUD
STATION'SEASON
PERIOD'STATION SEASON

Results for Pover Analysis
Pcwer at alpha ~ .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

4.15
2.71
8.33

17 82
1.77
2.48
1.08

0.0432
0.1015
0.0000
0.0000
0 ~ 1090
0.0255
0.3751

Source

PERIOD
STATION~PERIOD

Non
Centrality
Parameter

4.15
10.60

Adjusted non- Pover to
Centrality Ad5usted Detect sot
Parameter Pcwer Pover Change

3.10 '.6498 0.5436 0.9897
4.47 0.7656 0.4132 0.5522

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC.H
Period in DC S
Period in DC-N

0.6101
0.0645

-0.8350
0.7059
0.2505
0.9698

0. 1937
0 1848
0.2228
0.2950
0.2503
0.2957

3.150 .0019
0.349 .7275
3.748 .0002
2.393 .0179
1.001 3185
3.280 .0013

Least, square means a confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95\ Lover 95%

Period Op-I
Period Op-2
Oplos
Op204
Oplos
Op-2-05
Op 106
Op206
Oplos
Oplos
Op 109
Op209
Op 1lo
Op.2 10
Opl 12
Op 2 12

0.281
0.203
0 ~ 092
0.184
0.197
0 ~ 041

-0.036
0.092
0.487
0.245
0.440
0.293
0 377
0.266
0.411
0.301

0.0159
0.0348
0.0483
0. 1117
0.0483
0.0883
0.0379
0.0883
0.0444
0.0883
0.0379
0.0883
0.0387
0.0883
0.0379
0.0883

17.63
5.85
1.91
1.65
4.07
0.47
0.95
1.05

'0.97

2.78
11.59
3.32
9.74
3,01

10.84
3.41

,0000 0.3076
.0000 0.2608
.0579 0.1723
. IOI4 0.3687
0001 0 2767

.6398 0.1874

.3448 0.0268

.2976 0.2383

.0000 0.5608

.0062 0.3910

.0000 0.5025

.0011 0.4395

.0000 0.4411

.0030 0.4117

.0000 0.4739

.0008 0.4470

0.2548
0. 1457
0.0124
0.0008
0. 1167
0.1046
0,0987

-0.0538
0.4138
0.0989
0.3770
0.1475
0.3130
O. 1197
0.3484
0.15 '

Paired comparisons of least square scans betveen periods

Source

Period 0.0779 0.0382 2.038 .Oi32 0.1412 0.0147

Difference Std. Err. T-value Prob. Upper 95% Lover 95%

Paired cceparisons of least square means among stations betveen periods

Source Difference Std. Err. T-value Prob. Upper 95% Lover 958

station 04
Station 05
Station 06
Station 08
Starion 09
Station 10
Station 12

0.0916
0.1553
0.1282
0.2423
0.1462
0.1114
0.1102

0. 1217
0.1006
0 ~ 0961
0.0988
0 '961
0 ~ 0964
0. 0961

0.75 .4525 0.1097
1.54,1248 0.3218
1.33 .1840 0.0308
2.45 .0153 0.4058
1.52 .1300 0.3052
1.16 .2496 0.2708
1.15 .2530 0.2692

0.2929
0. 011'2
0.2871
0.0788
0.0127
0.0481

-0.0487

Station-period scans and deltas from original data vhere control ni2

Station Standard Upper Lover
Station-Period N Mean Range Error 95% c.i. 958 c.i.

Hean
Delta

Delta
Range

Upper Lover
95% CIi. 958 C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op.l
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op. I
10 Op 2
12 Op 1
12 Op 2

16 1.64 5.35 0.451
~ 0.16 0.28 0.059

16 0.94 3.19 0,266
5 0.60 1,11 0.181

26 1.73 3.75 0.262
5 0.49 I.II 0.228

19 0 ~ 12 1.25 0.068
5 0.11 0.49 0.095

26 0.16 1.04 0.054
5 0.06 0.21 0.040

25 0.31 1.53 0.090
5 0. 15 0. 76 0. 153

26 0.23 1.53 0.076
5 0.04 0.14 0.028

2.61
0 '4
1.51
1.10
F 27
1. 12
0. 2'7
0.37
0.27
0. 17
0. 49
O'. Ss
0.39
0.12

0.68
0.03
0.38
0.10
1.19
0. 15
0.02
0. 15
0.05

-0.06
0.12
0.27
0.07

-0.04

0.27
0.62
0.43
0.15
0.39
0.26
1.27
0.63
1,18
0.69
1.03
0.59
1 ~ 12
0.70

5.49
1.08
2.36
1. 11
3.37
2.05
2.64
1. 35
2.08
1.28
2.01
1.28
2.01
1.28

0.60
1.53
0.88
0.68
0.02
1 ~ 43
1.59
1.40
1.40
1.40
1 ~ 25
1.18
1.34
1.40

1,14
-0.30
0.02
0.38

-0.80
0.91
0.95
0. 14
0. 97
0,03
0.82
0.00
0.90
0.00

Period scans and deltas from original control data vhere n 2

Period
Station Standard Upper'

Mean Range Error 958 C.I.
Lover

958 C.I.

Op 1
Op 2

26 1.35 2.71 0 ~ 128 1.61 1.08
5 0.74 1.28 0.240 1.41 0.08



Analysis of Variance for NET for 0081 - Narxaejla leptorhynchos

stations a 4, 5, 6, 8, 9, 10, 12 level +I ft NLLw

Data transformed using log basejo(x v .5)

Results for Analysis of variance

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PERIOD~SEASON
STATION'PERIOD
STATION@SEASON
PERIOD STATION SEASON

Results for Pover Analysis
Pover at alpha ~ .1

160.000
160. 000
160. 000
160.000
160.000
160.000
160.000

1.47
15 ~ 08
3.04
5.66
1.81
0.60
1.04

0.2275
0 ~ 0002
0.0077
0 ~ 0186
0.1009
0.7264
0.4026

Source

PERIOD
STATIONiPERIOD

Non
Centrality
Parameter

1 ~ 47
10.84

adjusted non-
Centrality
Parameter Pover

Pover to
Adjusted Detect 50l
Pover Change

0.45 0.3326 0.1745 0.8679
4.70 0.7751 0.4298 0.3036

Estimates for contrasts on combinations of interaction terms

Source

Period in Dc
Period in PC
Period in PC-S
Period in FC W

Period in DC-S
Period in DC-w

Difference

0. 1212
0.1677

-0.2378
0.5732
0.0405
0.2830

Std. Err.
0.1726
0 ~ 1647
0 ~ 1985
0.2628
0.2230
0.2634

T-value Prob.

0 '03 .4833
1.018 .3100
1.198 ~ 2326
2.181 .0307
0.182 .8561
1.074 .2843

Least. square means 8 confidence intervals from analysis of variance

Source LS Wean Std. Err. T-value Prob. Upper 95'l Lover 95'l

Period Op-1
Period Op-2
Op.l 04
Op204
Op los
Op205
Op-1 06
Op206
Op 1 08
Op 2 08
Op.l 09
Op209
Op 1 10
Op 2 10
Op 1 12
Op.l 12

0.160
0.119
0.129

„0.088
0.232
0.183
0~124
0.046
0.003
0,067
0.292
0.224
0.102
0.221
0.247
0.005

0.0142
0. 0310
0. 0431
0.0995
0 ~ 0431
0 ~ 0786
0 ~ 0338
0.0786
0.0396
0 ~ 0786
0.0338
0.0786
0.0345
0.0786
0.033$
0.0786

11.30
3.$ 5
2.99
0.$ 9
5.39
2.33
3.67
0 ~ 59
0.07
0,85
8.63
2.85
2.97
2.81
7 '2
0.07

~ 0000 0,1840
.0002 0.1705
.0032 0.2002
.3767 0.2527
.0000 0.3035
.0211 0.3132
.0003 0.1798
.5581 0.1763
.9431 0.0627
.3962 0.1970
F 0000 0.3474
,0049 0.3545
.0035 0.1594
.0056 0.3509
F 0000 0.3033
.9481 0.1352

0.1370
0.0680
0.0577
0.0764
0. 1610
0.0530
0.0680
0 ~ 0839
0.0683
0.0632
0.2356
0.0943
0 '453
0.0907
0 ~ 1915
0.1250

Paired comparisons of least. square s»ans betveen periods

Source

Period

Difference Std. Err. T-value

0.0413 0.0341 1.211 .2275 0.0976 Oiojsj

Prob. Upper 95l Lover 95l

Paired comparisons of least square means among stations betveen periods

Source Difference Std. Err. T-value Prob. Upper 95l Lover 95l

station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.040$
0.0492
0.0777
0.0697
0.0671
0 ~ 1184
0.2422

0.1084
0.0897
0.0856
0.0880
0.0856
0.0859
0.0856

0.38 .7074
0.55 .5841
0.91 .3651
0 79 .4295
0.78 .4340
1.38 .1699
2.83 .0053

0.2201
0.1975
0.2193
0 ~ 0759
0.2087
0.0237
0.3838

0. 1386
-0.0992
0.0639
0.2154
0.0745
0.2605
0.1006

Station-period means and deltas from original data vhere control ni2

Station Standard Upper Lover
Station-I'eriod N wean Range Error 95'1 c.i. 95'l c.i. Wean

Delta
De 1 ra Upper Lover
Range 95l Cli ~ 95l C.Z.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op.2
10 Op. 1
10 Op 2
12 Op 1
12 Op 2

16 0,23 1 11 0.079
0.12 0.21 0.044

16 0.04 0.14 0.013
5 0.07 0.14 0.022

26 0.32 0.83 0.051
5 0.28 0.69 0.132

19 0.52 1.46 0.097
5 0.24 0.62 0.123

26 0.04 0.21 0.010
5 0.01 0.07 0.014

25 0.38 1.$ 7 0.088
5 0.03 0.14 0,028

26 0.11 0.90 0.040
5 0.37 0.69 0.117

0.40 0.06
0.26 -0.02
0.07 0.01
0.13 0.01
0.43 0.22
0.64 0.09
0.72 0.32
0.58 0.11
0.06 0.02
0.05 -0.02
0.56 0.20
0.10 -0.05
0.20 0.03
0,70 0.05

0.21
0.29
0 F 40
0.34
0.32
0. 13
0.05
0 17
0.60
0.40
0.23
0.38
0.52
0.03

1.42 '
~ 42 0.01

0.69 0.80 0.23
1.04 0 53 0.27
0.56 0.62 0.06
2.22 0.51 0.12
0 '0 0.63 -0.36
1.77 0.16 0.25
0.90 0.68 0.33
1.77 0 F 81 0 ~ 39
0.49 0.67 0.1'2
3.06 0.51 0 05
0.49 0.62 0.14
2.29 0.75 0 ~ 30
0 '9 0.37 -0.30

Period means and deltas from original control data vhere ne2

I'sr iod

Op-1
Op 2

station Standard Upper Lover
N Mean Range Error 95l C.Z. 951 C.Z.

26 0 ~ 64 1.77 0.102 0.$ 5 0 ~ 43
5 0.41 0 ~ 49 0 ~ 098 0 ~ 68 0.14



Analysis ot Variance tor HEI'or 0147 - Nazzaella lilacina
stacions 4, 5, 6, 8, 9, 10, 12 level +1 tc, NLLN

Data transtozmed using I/<x a .I)
Results tor Analysis ot Variance

Source Source dt Brror dt P-value Prob.

PBRIOD
SEASON
STATION
PER IUD'EASON
STATIONiPERIOD
STATION ~ SEASON
PBR IODiSTATIOwi8 EASON

Results for Power Analysis
Pover at alpha a .1

1
1
6
1
6
6
6~

160.000
160.000
160.000
160.000
160.000
160.000
160.000

6. 19
88.31
3.60
0.33
0.67
1. 33
0.92

0.0139
0.0000
0.0023
0.5693
0. 6711
0.2486
0.4799

Source

PERIOD
STATION ~ PERIOD

Non
Centrality
Parameter

6.19
c 4,04

Ad)usted non- Pover to
Centrality Adjusted Detect 50%
Parameter Pover Pover Change

5.11 0.7973 0 ~ 1271 0.1215
0.00 0.3822 0.1121

Bstimates tor contrasts on combinations ot interaction terms

Source Difference Std, Brr. T-value Prob.

Period in DC
Period in FC
Period in FC-S
Period in FC-w
Period in DC-S
Period in DC-W

1. 6550
1.4715

12.1166
2.8265
0.8915
4.2076

2.6547
2.5333
3.0533
4.043)
3.4307
4.0522

-0.623 .5339
-2.949 ~ 0037
3.968 .0001

-0.699 .4855
0.262 ~ 7939
1.038 .3007

Least square means 4 confidence intervals from analysis ot variance

Source LS wean Std. Brr. T-Value PrOb. Upper 95% LOwer 95%

Period Op-1
Period Op-2
Op 1 Oi
Op-2 04
Op 105
Op. 2-05
Op106
Op)06
Op 1 08
Op.2 08
Op 1 09
Op 209
Op 1 10
Op.2 10
Op112
Op 2 12

-).325
2.021
3.079

-0.386
1.380
0.734

-3.534
0.869
3.324
3.406
4.023
3.406
3.911

-3.406
4.023
3.406

0. 2186
0.4765
0.6626
1.5)0)
0.6626
1 ~ 2098
0.5198
1.2098
0.6089
1.2098
0.5198
1.2098
0.5305
1.2098
0.5198
1.2098

15,21
4.2l
4,65
0.25

-2.08
0.61
6.80
0.72
5.46
2.82
7 '4
2.82
7. 31
2.82
7.74

-2.82

.0000

.0000

.0000

.8011

.0388

.5450

.0000

.4737

.0000

.0055

.0000

.0055

.0000

.0000

.0055

2.9630
1.2326
1.9824
2.1457

-O.284O
2,7354
2. 6136
1 ~ 1321
2. 3164
1.4047

-3.1628
1 ~ 4047
3.0330
1.4041
).1628
1.4047

3.6863
-2.8092
4.1750
2. 9179
2.4766
1. 2677
4.3936

-2.8704
4.3313
5 '079
4.8828

-5.4079
4.7885
5.4079

,
-4.8828
5,4079

Paired ccmpaz'isons ot least square amans between periods

Source

Period 1.3038 0.5242 -2.487 .0139 0.4365 2 ~ 1711

Di!terence Std. Err. T-value Prob. Upper 958 Lover 95\

Paired comparisons ot least, square amans among stations betveen periods

Source Ditterence Std. Err. T-value Prob. Upper 95t Lower 958

Station 04
Station 05
Scacion O6
Station 08
Station 09
Station lo
station 12

2,6926
2.1141
2.6648
0.0824
0.6165
0.5044

.0.6165

1.6676
1.3794
1. 3168
1.3544
1.3 168
1.3210
1.3168

1.61
1.53
2.02
0.06
0.47

-0.38
0.47

.1084

.1273

.0447

.9515

.640)

.7031

.640)

0.0664
0. 1680
0.4863
2.3232
1.5620
1.6811
1.5620

5.4516
-4.396)
4.8433
2.1584
2.7950

-2.6900
-2.7950

Staticn-peried mesne and deltaa frOm Original data where COntrO1 ni2

Station Scandard Upper
Station-Period N wean Range Error 95% c.i.

Lover
95\ c.i.

wean
Delta

Delta Upper
Range 951 CIi. Lower'58 C.I.

ol Op 1
ol Op 2
05 Opl
05 OP.2
06 Op 1
06 Op.2
08 Op 1
08 Op 2
09 Op 1
09 Op.j
10 Op 1
10 Op-2
12 Op 1
12 Op.)

16 0.1 1 1.74 0.109 0.34
1.55 5.69 1.388 5.96

16 014 111 0015 030
5 0.61 2.22 0.436 1.88

26 0 03 0.63 0.024 0.08
5 0 AD )5 1 60 0 314 1 22

19 0.01 0.14 0.009 0.0)
5 0.00 0.00 0.000

26 0.00 0.00 0.000
5 0.00 0.00 0.000

25 0.00 0.07 0.003 0.01
5 0.00 0.00 0.000

26 0.00 0.00 0.000
5 0 F 00 0.00 0.000

0.12
2.87

-0.02
0.54
0.02
0 52
0.00

0.00

0. 11
1.08
0.08

-0.29
0. 17
0.03
0.21
0.37
0.20
0.37
0.21
0.37
0.20
0.37

1.60
6.87
0.66
1.17
1. 18
2.05
0. 81
1 ~ 22
0.94
1.22
0.94
1 ~ 22
0. 94
1.22

0.29
3.86
0. 17

- 0.62
0.29
0. 93
0.35
1.05
0. 31
1.05
0.32
1.05
0.31
1,05

-0.08
6.01
0.01
1.20

.0.06
0.87
0.07
0.30
0.09

-0.30
0. 10

-0.30
0.09
0.30

Period means and deltas froca original control data vhere ni2

Period

Op 1
Op-2

Station Scandard Upper Lower
N wean Range Brror 95% C. I. 95% C.i.

26 0.20 0.94 0.052 0.31 0.09
5 0.37 1.22 0.241 1.05 0.30



Analysis of Variance for NST for 0095 - Hicrocladia coulteri
Stations ~ 4, 5, 6, 8, 9, 10, 12 level il ft HLLW

Data transforned using log baselo(x + .II
Results for Analysis of Variance

Source Source df Brror df P-value Prob.

PERIOD
SEASON
STATION
PERIOD~SEASON
STATION~PERIOD
STATION~SEASON
PERIODiSTATIONiSEASON

Results for Po er Analysis
Power at alpha .1

160.000
160 F 000
160.000
160 F 000
160.000
160.000
160.000

1.59
33.25
0.87
2.58
0.32
0.84
0.32

0.2099
0.0000
0.5179
0.1103
0.9263
0.5375
0.9268

Source

PERIOD
STATIONiPERIOD

Non-
Centrality
Paraneter

1.59
1 ~ 91

Adjusted non-
Centrality
Paraneter Power

Pover to
Adjusted Detect 50%
poser Change

0.57 0.3497 0.1934 0.1719
0.00 0 ~ 2271 0. 1226

Bstinates for contrasts on conbinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in FC S
Period in PC-w
Period in DC-S
Period in DC w

0.4120
-0.0945
0.241)
0.0523
0. 9113
0.0873

0.2911
0.2777
0.3348
0.4 '3
0.3761
0,4443

1.416
0.340
0.721
0.118
2.423
0.196

.1588
~ 7341
.4721
.9063
.0165
.8445

Least square sceans t confidence intervals Iron analysis of variance

Source LS Hean Std. Brr. T-value Prob. Upper 95% Lover 95%

Period Op-1 0.139
Period Op 2 0.212
Op 104 0. 152
Op 204 0.119
Op105 0.032
Op 2-05 0 '09
Op 1 06 0.124
Op206 0.075
Op I 08 0. 218
Op 208 0,290
Op 1 09 0.050
Op 2 09 0.209Opllo 0.201
Op-2 10 0.290
Op 112 0.200
Op-2-12 0.290

0.0240
0.0522
0.0727
0. 1678
0.0727
0. 1326
0.0570
0.1326
0.0668
0.1326
0.0570
0.1326
0.0582
0.1326
0.0570
0.1326

5.82 .0000
4.06 .0001
2.09 .0380
0.71 .4792
0.44 .6641
1 ~ 58 ~ 1171
2,18 .0305
0.56 .5747
F 26 .0014
2.19 .0300
0.87 .3830
1.58 .1171
3.45 .0007
2.19 .0300
3.51 .0006
2.19 .0300

0. 1791
0.2983
0.2722
0.3966
0.1518
0.4284
0. 2187
0.2940
0.3282
0.5099
0.1441
0.4284
0.2970
0.5099
0.2942
0.5099

0.0998
0. 1254
0.0318
0. 1586
0.0886

-0. 0105
0.0301
0,1449
0. 1073
0.0710
0.0444

-0. 0105
0.1045
0.0710
0. 1056
0.0710

Paired cocaparisons of least square caeans betveen periods

Source

Period -0.0724 0.0575 -1.259 .2099 0.0227 0. 1674

Difference Std. Err. T-value Prob. Upper 95% Lover 95%

Paired coccparisons of least square means anong stations betveen periods

Source Difference Std. Err. - T-value Prob. Upper 958 Lover 95%

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.0330
0.1773
0.0498
0.0727

-0.1591
0.0897
0.0905

0.1828
0. 1512
0 ~ 1444
0.1485
0.1444
0,1448
0,1444

O.ls .8569 O.3355
-1.17 .2427 0.0729
0.35 ,7304 0.2887

-0.49 .6252 0.1730
1.10, .2721 0.0797
0.62 .5366 ,'.1499

-0.63 .5)15 0.1483

0.2695
0,4276

.0.1890
0. 3184
0.3979
0,3'293
0.3294

Station-period scans and deltas frees original data share control ni)
Station Standard Upper Lover

,
Hean

Station-Period N Hean Range Brror 95% c.i. 958 c.i. 'elta Delta Upper
Range 95t CIi.

Lower
95% C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2|
08 Op-1
OS Op)
09 Op 1
09 Op 2
10 Op 1
10 Op-2
12 Op 1
12 Op 2

16 0.02 0.21 0.013
4 0.12 0.35 0.082

16 0.09 0.62 0.043
5 0.04 0.21 0.042

26 0.03 0.21 0.013
5 0.11 0.28 0.056

19 0.01 0.14 0.007
5 0.00 0.00 0.000

26 0,12 1.81 0.073
5 0.04 0.21 0.042

25 0.00 0.00 0.000
5 0.00 0.00 0.000

26 0.00 0.00 0.000
5 0.00 0.00 0.000

0.05
0 ~ 38
0,18
0.16
0.06
0.27
0.02

0.27
0.16

0.01
0.14
0. 00
0.07
0.00
0.05
0.01

-0.0)
-0.07

0.09
0.11
0.02
0.15
0 ~ 09
0.08
0. 14
0. 19
0.00
0.15
0. 12
0. 19
0. 12
0. 19

0.49 0.17
0.73 0.61
0.73 0.10
0.59 0.45
0,90 0.17
0.42,, 0.28
1,01 0.26
0.56 0,47
2 ~ 81 0 ~ 18
0.59 0.45
1.01 0.22
0.56 0.47
1.01 0.21
0.56 0.47

0.01
-0.38
0.07
0.16
0. 01
0.13
0 ~ 01
0.09
0.19
0. 16
0.02

-0.09
0.02

-0.09

Period neans and deltas fran original control data vhere n~)

Period

Op 1
Op 2

Station Standard Upper Lover
N Hean Range Brror 95% C.I. 95% C.I.

26 0.12 1.01 0.047 0.21 0.02
5 0.19 0.56 0.102 0.47 0.09



Analysis oC Variance for HBT Cor 0103 - Neorhodomela larLW

Stations i 4, 5, 6. 8. 9, 10, 12 level +1 ft MLLW

Data transCozmed using arcsin.

Results Cor Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PERIOD~SEASON
STATION PERIOD
STATION~SEASON
PERIODS STATION+ SEASON

Results Cor Power Analysis
Pover at alpha ~

160.000
160.000
160.000
160.000
160.000
160.000
160.000

1.47
1 ~ 41
0.01
1.47
0,01
0,01
0.01

0.2264
0.2264
1. 0000
0.2264
1.0000
1.0000
1.0000

Source

Non-
Centrality
Parameter

Ad)usted non- Pover to
Centrality Adjusted Detect 508
Parameter Pover Power Change

PERIOD 1.47: 0.46 0.3331 0.1757 0.1000
STATIONiPERIOD 0.07 0.00 0.1045 0.1000

Estimates Cor contrasts on ccebinations of interaction tezms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in FC-S
Period in FC w
Period in DC-S
Period in DC-W

0. 1825
0.1745
0. 3491
0.0000
0.3650
0.0000

0.2127
0.2030
0.'2447
0.3240
0.2749
0.3247

0.858 ~ 3922
0.860 .3912
1.427 .1556
0.000 1 I 000
1.328 .1861
0.000 1.000

Least square scans 8 conCidence intervals from analysis of variance

Source LS Wean Std. Err. T-value Prob. Upper 958 Lover 95%

Period Op-1
Period Op-2
Op 1 04
Op-2 04
Op.1. 05,
Op 205
Op 106
Op206
Op108
Op.2 F 08
Op 1 09
Op 2 09
Op 1 10
Op 2 10
Op I 12
Op-2 12

0.051
-0.000
0.067

-0.000
0.067

-0.000
0.041
0.000
0.059
0.000
0.041
0.000
0.041
0.000
0.041

-0.000

0.0175
0.0382
0.0531

,0.1226
0.0531
0.0969
0.0417
0.0969
0.0488
0.0969
0.0417
0.0969
0.0425
0.0969
0.0417
0,0969

2.91
0.00
1.26
0.00
1.26
0.00
0.99
0.00
1 ~ 22
0.00
0.99
0.00
0.97
0.00
0 ~ 99
0.00

.0041 0.0800
1.000 0.0632
.2107 0.1546
1.000 0.2029
.2101 0.1546
1.000 0.1604
.3257 0.1100
1.000 0.1604
.2259 0.1400
1.000 0.1604
. 3257 0. 1100
1.000 0.1604
~ 3355 0. 1114
1.000 0.1604
. 3251 0. 1100
1.000 0.1604

0.0220
0.0632
0.0211
0.2029
0.0211
0.1604
0,0278
0,1604
0.0214
0.1604
0.0278
0.1604
0.0293
0.1604
0.0278
0 ~ 1604

Paired comparisons of least, square scans bet~san periods

Source

Period 0.0510 0.0420 1.214 .2264 0.1205 .0.0185

Difference Std. Brr. T-value Prob. Upper 95% Lower'58

Paired comparisons oC least square means among stations betveen periods

Source Difference Std. Brr. T-value Prob. Upper 958 Lover 95%

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.0667
0.0667
0.0411
0.0593
0.0411
0.0411
0 ~ 0411

0.1336
0.1105
0.1055
0.1085
0.1055
0.1059
0. 1055

0.50 .6182
0.60 ,5469
0.39 ~ 6916
0.55 .5854
0.39 .6976
0.39 .6986
0.39 .6976

0.2878
0.2496
0.2156
0.2389
0.2156
0.2162
0.2156

0.1543
0. 1161

-0.1335
0.1202
0.1335
0. 1341

-0.1335

Station-period s»ans and deltas from original data where control na2

04 Op 1
04 Op 2
05 Op 1
05 Op.2
06 Op 1
06 Op 2
08 Op 1
08 Op-2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op.2

16 0.00 0.00 0.000
4 0.00 0.00 0.000

16 0.00 0.00 0.000
5 0.00 0.00 0.000

26 0.00 0.00 0.000
5 0.00 0.00 0.000

19 0.00 0.00 0.000
5 0.00 0.00 0.000

26 0.00 0.00 0.000
5 0.00 0.00 0.000

25 0.00 0.00 0.000
5 0.00 0.00 0.000

26 0.00 0.00 0.000
5 0.00 0 F 00 0.000

Station Standard Upper
Station-Period N Wean Range Error 95% c.i.

Lover
958 c.i.

Wean
Delta

0.00
0.00
0.00
0.00
0.00
0. 00
0.00
0.00
0.00
0.00
0.00
0. 00
0.00
0.00

Delta Upper
Range 95% CIi.
0.03 0.01
0.00
0.03 0,01
0.00
0.03 0.00
0.00
0.03 0,01
0.00
0.03 0.00
0.00
0.03 0 F 00
0.00
0.03 0.00
0.00

Lover
95% C.I.

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Period means and deltas Crom original control data where ne2

Period
Station Standard Upper

N Wean Range Bz'ror 958 C.I.
Lover

951 C.I.

Op 1
Op 2

26 0.00 0.03 0.001 0.00 -0.00
5 0.00 0.00 0.000



Analysis of Variance for RBT for 0059 - non-coralline crust
Stations 4, 5, 6, 8, 9, 10, 12 level wl ft HLLN

Data transforned using log basejo(x w .X1

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PERIOD'SEASON
STATIONS PERIOD
STATION~SEASON
PERIOD'STATION'SEASON

Results for Power Analysis
Power at alpha ~ .1

1
1
6
I
6
6'

160. 000
160.000
160.000
160.000
160.000
160.000
160.000

0,30
2 ~ 41
9. 12
0.00
3.90
0.9$
0.38

0.5876
0.1223
0.0000
0.9886
0. 0012
0.4421
0.8925

Sollrce

Non
Centrality
Paraneter

Adjusted non- POver rO
Centrality Adjusted Detect 50't
Paraneter Pover Power Change

PERIOD 0.30 0.00 0.1493 1.0000
STATION PERIOD 23.3S '7.09 0.9835 0.9329 0.1001

Estjnates for contrasts on conbjnations of interaction terna

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-N
Period in DC-S
Period in DC.N

0.0429
0.1586

.0.2913
0 ~ 0260
0 ~ 1724
0 ~ 0867

0. 1541
0,1471
0. 1773
0.2347
0. 1992
0.2353

0 ~ 278 .7813
1.079 .2824
1.643 .1023
0.111 9120
0.866 3879
0.369 .7129

Least sguare scans 4 confidence intervals fran analysis of variance

Source Std. Err. T value Prob. Upper 95t Lover 95't

Period Op.l
Period Op-2Opjol
Op 204
Op 1 05
Op.2. 05
Op.j 06
Op206
Op 1.08
Op208
Op109
Op209
OpXXO
Op210
Op 112
Op2 X2

-0,289
0.272
0.401
0.304
0.29)
0.216
0.329

-0.285
0.207
0.21$
0.390
0.434
0.183
0.015
0.216
0.46)

0.0127
0.0277
0.0385
0.0888
0.0385
0,0702
0.0302
0.0702
0.0354
0.0702
0.0302
0.0702
0.0308
0.0702
0.0302
0,0702

22.74
.9.83

-10.41
-3.43
-'7. 63
3.93

-10. 92
-4.05
5.85
3.10

12.94
6.18

-5.96
1.07
7. 15

-6.59

.0000

.0000

.0000

.0008

.0000

.0001

.0000

.0001

.0000

.0023
~ 0000
.0000
.0000
.2866
.0000
.0000

0.2676
.0.2263
-0.3369
0. 1574
0.2298
0.1596
0.2796
0.1684
0. 1485
0. 1015
0.3406
0.3171
0.1325
0. 1913
0.1658
0.3467

0.3096
0.3X78
0.4642
0. ~ 514
0. 3571

.0.3921
0 '794

-0.4008
0 ~ 2655
0.3339
0.4404
0.5502

-0.2344
0.04 XX
0 ~ 2657
0. 5791

Paired conparjsons of least square means betveen periods

Source Difference Std. Err. T-value Prob. Upper 95t Lcwer 95t

Period 0.0165 0.0304 0.54) .5816 0.03)$ '.0669
I'aired coeparisons of lease, sguare scans anong stations between periods
Source Difference Std. Err. T-value Prob. Upper 95t Lower 95't

Station 04
Station 05
Station 06
station os
Station 09
Station 10
Station 12

0.0961
0. 0171
0 ~ 0448
0. 0107
0 '435

-0.2585
0.2472

O.0968
0.0801
0.0764
0.0786
0.0764
0.0767
0 F 0764

0 '9
-0.22
0.59
0. 14
0 '7
3.37
3.23

,3223
.8258
.5583
.8918
.5705
.0009
.0015

0.0641
0.1148
0.0816
0. 1408
0.1699

-0. 1316
0.3737

0.2563
0.1501
0.1713
0.1194
0.0830
0.3854
0.1207

Station-period scans and deltas frees original data vhere control nw2

Station Standard Upper Lover
Station-Period N Hean Range Error 95t c.i. 95t c.i. Hean

Delta
Delta
Range

Upper Lover
95t Cii. 95t C.I.

04 Op 1
Ol Op 2
05 Op.j
05 Op-2
06 Op- 1
06 Op 2
0$ Op 1
08 Op 2
09 Op 1
09 Op)
10 Op 1
10 Op)
12 Op. 1
12 Op 2

16

16
5

26
5

19
5

26
5

25
5

26
5

31.44 37.64
14 ~ 36 17 ~ 71
25 ~ 22 28 '9
17.07 22.22
30.32 32.85
17 '4 22.36
25.69 45.07
14.29 14.03
36 ~ 21 47 F 85
2).31 21.5)
2l.65 50.28

7 F 40 8,752'3 30.42
24 '9 22.92

2 ~ 727
4.123
2.54)
4.681
2.017
4.7) 6
3.3)$
3.2)0
2.647
3.8)8
3.044
1.9)4
1.545
4.367

37.25 25.63
21.48 1. 2l
30.64 19 F 80
30.07 4.07
)l.41 26. 16
30.38 4.09
32.70 18.68
23.26 5.33
41.66 30.76
33.96 12 ~ 65
30.93 18,37
12.17 2 ~ 03
26.21 19.85
36.92 12.67

19 ~ 02
7.16

X2.80
-8.48
X6.04

$ .65
11.87
5.70

21.93
14 ~ 72
10.72

1 ~ 19
8.75

16,20

31.81
'2.60

22.36
13.51
25.69
14 ~ 76
35,00
8.92

39.48
13 ~ 92
37.50
2.67

35.21
15.31

14.73
1.47
8,93
0.27

13.06
0.32
7.08

-1.26
17. 56
7.97
6.08
2.47
5.36
8.81

23.30
15.79
16.66
16.68
19.01
16.98
16.65
10.14
26.30
21 ~ 46
15.36

0 ~ 09
12.13
23.59

i'erlod scans and deltas frees original control .data vhere ne2

Period
Station Standard Upper Lover

N Hean Range Error 95t C.I. 95't C.I.
Op 1
Op 2

26 14.28 18.61
5 8.59 9.41

1.103 16.55 12,01
1.832 13.68 3.50



Analysis ot Variance for HST tor 0184 - Osmundea spp.

StatiOna v i. 5. 6. 8. 9. 10, 12 leVel il tC MLLE

Data transtolmed using arcsin.
Results tor Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIOD~SEASON
STATIONiPERIOD
STATION SEASON
PERIOD STATION SEASON

Results for Pover Analysis
Pover ac alpha i .1

Source df Error df

160.000
160.000
160 F 000
160.000
160.000
160.000
160.000

P value

0.18
4.18
5.62
1.92
3.42
0.27
0.14

Prob.

0.6692
0.0425
0 ~ 0000
0.1675
0.0034
0.9505
0.9906

Source

Non-
Centrality
Parameter

Adjusted non- Parer to
Centrality Ad)usted Detect. 508
paramecer po er Po er Change

PERIOD 0. 18 0. 00 0. 1307 0.5812
STATIONiPERIOD 20.50 14 F 25 0.9680 0.8805 0.2114

Bstimates for contrasts on combinations ot interaction tezms

Source Ditterence Std. Err. T-value

Period in DC
Period in FC
Period in FC-S
Period in FC-N
Period in DC-S
Period in DC-N

-2.6814
3.5662
2.7186
4.4138
4. 7001

-0.6627

1.4954
1.4270
1.7199
2.2776
1. 9325
2.2826

-1.793
2.499
1.581
1.938
2. 432
0.290

.0748

.0135

.1159

.0544

.0161

.7719

Least square means 6 confidence intervals fraa analysis of variance

Source LS Mean Std. Brr. T-value Prob. Upper 95\ . Lover 958

Period Op-1
Period Op-2
Op 1oi
Op.2 oi
Op 1 05
Op205
Op 1 06
Op-2-06
Oplos
Op.2 08
Op 109
Op 2-09
Opllo
Op 2 10
Op112
Op212

1.245
1.119
2.095
0 ~ 878
2.040
1.064
1.630
2.012
0.049
0.568
1 ~ 020
2.390
0.196
1.420
2.176
2.390

0.1231
0.2684
0.3733
0.8620
0.3733
0.6815
0.2928
0.6815
0.1430
0.6815
0.2928
0. 6815
0.2989
0.6815
0.2928
0. 6815

10.11
4 ~ 17
5.61
1.02
5.46
1.56
5.57
2.95
0. 14
0.83
3.48
3.51

-0.66
2.08
7.43
3.51

.0000

.0001

.0000

.3098

.0000

.1204

.0000

.0036

.8857

.4062

.0006

.0006

.5127

.0388

.0000

.0006

1.4488
1.5627
2.7126
0.5479
2.6573
2. 1916
,2. 1141
3. 1400
0.5181
0.5599
1.5046
3. 5175
0.2983
2.5475
2.6609
3. 5115

1.0414
0. 6'146
1.4775
2.3045
1.4222

-0.0634
1.1452
0.8850
0. 6169

-1.6951
0.5357
1.2625
0.6905
0.2926
1.6920
1.2625

Paired comparisons of least. square means betveen periods

Sou toe

Period

Difference Std. Erz'. T-value

0.1264 0.2953 0.428

Prob. Upper 958

.6692 0.6149

Lover 958

0.3621

Paired comparisons ot least equate means among stations between periods

Source Difference Scd. Brr. T-value Irob. Upper 958 Lover 95%

station 04
Station 05
Station 06
Station 08
Station 09
Sta'cion 10
Station 12

2.913 ~
0.9757

-0.3829
0. 5182

-1.3699
1.6161
0.2136

0.9394
0 7770
0.7417
0.7630
0. 7417
0.1441
0.7417

3.17
1.26
0.52
0.68
1.85
2. 11
0.29

.0019

.2111

.6064

.4980

.0666

.0313

.7738

4.5276
2.2612
0.8443
1 ~ 7805
0. 1427
0.3850
1.0136

1 ~ 419l
.0.3099

1 ~ 6101
0.1441
2,5970
2.8413
1.4401

Station-period means and deltas from original data vhere control ne2

Station Standard Upper
Station-Period N Mean Range Error 95% c.i.

Lover
95% c.i. Mean

Delta
Delta
Range

Upper Lover
95% Cli. 95% C.I.

04 Op. 1
04 Op 2
05 Op. I
05 Op-2
06 Op I
06 Op 2
08 Op 1
Os Op-2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op-2

16 0.03 0.14 0.011
4 0.38 0.35 0.083

16 0.03 0.28 0.018
5 0. 10 0.21 0.042

26 0. 03 0.28 0.012
5 0.01 0.07 0.014

19 0.28 0.76 0.061
5 0.28 0.42 0.079

26 0.09 0.83 0.033
5 0.00 0.00 0.000

25 0.22 0.69 0.034
5 0.07 0.21 0.044

26 0.00 0.00 0.000
5 0.00 0.00 0.000

0.05
0.64
0. 01
0. 21
0.06
0.05
0.41
0.50
0.16

0.29
0.19

0.00
0. 12
0.00
002'.01

-0.02
0. 15
0.06
0.02

0.15
0.05

0.24
-0.19
0.23
0.09
0 ~ 17
0.17
0.04
0.09
0.11
0.19
0.02
0.12
0.20
0.19

0.69
0 ~ ~ 2
0.69
0.38
0.69
0.31
0 ~ 87
0.56
1.01
0.31
0.90
0. 17
0.62
0.31

0.35
0. 11
0.33
0.28
0.25
0.32
0.08
0.20
0.20
0.33
0. 01
0.22
0.28
0.33

0. 13
0.49
0,12
0.10
0.08
0.03
0. 15
0.38
0.01
0.05
0.11
0.02
0.12
0.05

Period means and deltas frees original control data «here n 2

Period

Op 1
Op 2

Station SCandard Upper
N Mean Range Error 958 C.I.

O.2O O.62 O.O38 O.BS
5 0.19 0.31 0.050 0.33

Lover
958 C.I.

0.12
0.05



Analysis ot Variance for NET tor 0135 - Phyllospadix spp.

scations ~ 4. 5. 6, 8. 9, 10, 12 level +1 fr. MLLN

Data transformed using square root(x ~ I)
Results tor Analysis of Variance

Source Source'dt Brror d! F-value

PERIOD
SEASON
STATION
PERIOD'SBASON
STATIONiPER IOD
STATIONiSFASON
PBRIOD'TATION'SEASON

Resulrs for Pover Analysis
POver at alpha ~ .1

160 F 000
160.000
160.000
160.000
160.000
160.000
160.000

11 ~ 14
8.43

72 ~ 44
0.28
6.25
1 ~ 41
0.29

0.0000
0 ~ 0042
0.0000
0.5989
0.0000
0 ~ 2124
0.9390

Source

Non
Centrality
Parameter

Adjusted non-
Centrality
Parameter Pover

Pover to
Adjusted Detect 504
Pover Change

PERIOD 71. 14 69.25 1.0000 1.0000 1.0000
STATIONS PERIOD 37 ~ 50 31.03 0.9996 0.9975 0.9949

Bstimates tor contrasts on combinations of interaccion terms

Source Ditterence Scd. Brr. T-value Prob.

Period in DC
Period in FC
Period in FC-S
Period in PC W
Period in DC-S
Period in DC-w

4.1011
-1.0461
0.9943
1,0980
4.4746

-3.7276

0.4415
0.4213
0.5018
0.6724
0.5705
0.6739

-9.289 .0000
2 ~ 483 . 0141
1.958 .0520
1.633 .1045
7.843 .0000
5.531 .0000

Least square means 4 confidence intervals froca analysis of variance

Source LS Mean Std. Err. T-value I'rob. Upper 95\ Lover 958

Period Op-1
Period Op-2Oploi
Op 204
Op105
Op.2. 05
Opl06
Op 2 '6
Op 1 08
Op 2 08
Op 1 09
Op 2 09
Op-1-10
Op 2 10
Op 1 12
Op 212

1.077
1.813
0.785
1.296
0.777
1,008
0.654
0.959
0.030
O.258
1 ~ 414
3.056
1.94 ~
3.056
1.936
3.056

0.0364
0.0792
0. 1102
0.2545
0. 1102
0.2012
0.0864
0.2012
0.1013
0.2012
0 '864
0 ~ 2012
0 0882
0. 2012
0.0864
0.2012

29.63 .0000
22.87 .0000
7.12 .0000
5.09 .0000
F 05 .0000
5.01 .0000
7.57 .0000
4.77 .0000
0.29 .7693
1 ~ 28 ~ 2013

16.35 .0000
15.19 .0000
22.03 .0000
15.19 .0000
22.40 .0000
15.19 .0000

1.1373
1,9436
0.9673
1.7114
0.9595
1.3404
0.7974
1 ~ 2916
0.1973
0.5910
1.5567
3 '885
2. 0901
3.3885
2.0793
3.3885

1. 0171
1.6814
0.6027
0.8753
0.5948
0.6747
0 5113
0.6259
0. 1378
0.0747
1.2706
2,1227
1.1982
2.7227
1.7933
2.7227

Paired comparisons ot least square means betveen periods

Source

Period

Difference Std. Brr. T-value Prob. Upper 95% Lover 958

0 '353 0.0872 8.435 .0000 0.5911 0.8795

Paired cosparisons ot least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lover 95%

Station 04
Scation 05
Station 06
Station 08
Station 09
Station 10
Station 12

0. 5113
0.2304
0.3044

-0.2284
1.6419
1.1114

-1.1193

0.2773
0.2294
0.2190
0.2252
0.2190
0.2197
0.2190

1. 84
1.00
1.39
1.01

-7.50
5.06
5. 11

. 0671

.3167

.1665

.3120

.0000

.0000

.0000

-0.0525
0.1491
0.0519
0.1442
1. 2797
0.7480
0.7570

0.9702
0.6099
0.6667
0.6011
2.0042
1.4749
1 ~ 4816

Station-period means and deltas troca original data vhere control ni2

Scation Standard Upper
Station-Period N Mean Range Brror 95% c.i.

Lover
95% c.i. Mean Delta Upper Lover

Delta Range 95% CIi. 95\ C. I.
04 Op 1
0 ~ Op-2
05 Op 1
05 Op 2
06 Op-1
06 Op 2
08 Op 1
08 Op-2
09 Op 1
09 Op 2
10 Op. 1
10 Op 2
12 Op 1
1'2 Op 2

16 3.99 5.35
6 ~ 61 4 ~ 17

16 4.06 5.07
5 8.62 5.49

26 4.38 7 ~ 99
5 9.08 6.67

19 8.17 19.51
5 14,15 6 ~ 88

26 1.66 11.25
5 0.00 0.00

25 0.00 0.00
5 0.00 0.00

26 0.00 0.00
5 0 F 00 0.00

0.389 4.82 3.16
0.931 9.58 3.65
0.432 4.98 3.14
0.945 11.25 6.00
0.406 5.21 3.54
1.331 12 ~ 18 5.39
1. 077 10.44 5 ~ 91
1.452 18.18 10.12
0.517 2.72 0.59
0.000
0.000
0.000
0.000
0.000

4.10 5.03 4.76 3.43
9 ~ 00 3.54 11.61 6.39
4.03 5.38 4.87 3.20
6,83 4.38 9.09 4.57
3.35 5.80 4.01 2.69
6.37 6.28 9.80 2.95
0.02 22.08 - 2.57 2.61
1.31 7.41 5.38 2 11
6.07 15.14 7.48 4.66

15.46 1.18 16.08 14.83
1.76 '7.95 S.61 6.91

15.46 1.18 16.08 14.83
7.'73 7.95 8.54 6.91

15.46 1.18 16.08 14.83

Period means and deltas from original control data where n~2

Period
Station Standard Upper Lover

N Mean Range Brror S58 C.I. 958 C.I.
Op 1
Op 2

26 7.73
5 15.46

7,95 0.396 8.54 6.91
1.18 0.225 16,08 14.83



Analysis of Variance for HST for 0099 - Pozphyra spp.

StatiOna 4, 5. 6, 8, 9. 10, 12 leVel al ft MLLW

Data transformed using I/(x a .I)
Results Cor Analysis of Variance

Source Source dt Error dC P-value Prob.

PERIOD
spasoN
STaTIDN
PERIODiSEASON
STATION ~ PERIOD
STaTIONcSEaSON
PBRIQD STATION SEASON

Results for Power Analysis
Pover at alpha i .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

15.16
0.33
3.40
4.22
0.51
3.79
0.45

0.0001
0 ~ 5652
0.0035
0.0415
0.7985
0.0015
0.8430

Source

PERIOD
STATIONiPERIOD

Non-
Centrality
Parameter

15.16
3.01

13. 97
0.00

0.9872 0 '811 0.2231
0. 3114 ~ 0.1086

Adjusted non- Pover to
Centrality ad)usted Detect 508
parameter pover Pover Change

Estimates for contrasts on combinations oC interaction terms

Source Ditterence Std. Err. T-value Prob.

Period in DC
Period in FC
Period in FC-S
Period in PC.N
Period in DC-S
Period in DC-N

1.3518
12.9905
21.3192
4.6619
9.7610

-4.9426

3.1799
3.6070
4.3474
5.7570
4.8847
5.7696

1.945
3.601
4.904
0.810
1.998
0. 851

,0515
.0004
~ 0000 c

~ 4191
.0474
.3929

Least square means 8 contidence intervals trcca analysis ot variance

Source LS Mean Std. Brr. T value Prob. Upper 958 Lover 95t,

Period Op-I
Period Op-2
Op 104
Op-2-04
Op105
Op205
Op106
Op206
Op108
Op208
Op109
Op.2.09
Op 1lo
Op.2 10
Op 1 12
Op212

2.354
0.552
1.382
3.160

-0.725
3.222
1.465
3.036
2. 049
0.877
2.964
1.560
3.836
1>560

-4.059
1.560

0. 3112
0.6784
0.9435
2.1789
0.9435
1.7226
0,7401
1.7226
0.8670
1.7226
0.7401
1.7226
0.7554
1,7226
0.7401
1 ~ 7226

-7.56
0.81
1.46
1.45
0.77
1.87
1.98
1.76

-2.36
0.51
4.00
0. 91
5.08
0.91
5.48

.0.91

.0000

.4171

.1450

.1489

.4434

.0632

.0495

.0799

.0193

.6115

.0001

.3666

.0000

.3666

.0000

.3666

1. 8392
1.6743
0. 1792
6.7652
0.8360
6. 0124
0.2402
5.8862
0. 6141
1. 9133
1.7390
1 ~ 2902

-2.5863
1. 2902

-2 '350
1. 2902

2.8690
0.5705
2.9427
0.4446

-2.2859
0. 3125
2,6893
0 ~ 1864
3.4830
3.7266'.1880

4.4096
-5.0858

4 '096
5.2840
4.4096

Paired comparisons ot least square means betveen periods

Source

Period

DICCerence Std. Brr. T-value

2.9060 0.1464 3.893

Prob. Upper 958

,0001 1.6712

Lover 95%

4.1409

Paired comparisons ot least square means among stations between periods

Source Difference Std. Brr. T-value Prob. Upper 958 Lcwer 958

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

4.5420
3.9474
4.5011
1.1719

.1.4038
2.2763

-2.4998

2 ~ 3744
1 ~ 9641
1.8149
1.9285
1.8749
1.8809
1.8149

1 ~ 91
-2.01
2,40

-0.61
-0.75
1.21

-1.33

.0575

.0461

.0175

.54 ~ 3

.4551

.2280

.1843

0. 6137
-0.6980
1.1992
2.0186
1.6981
0.8356
0.6021

8.4704
7.1968
7.6029
4.3625
4.5056
5.3882
5.6016

Station-period means and deltas tron original data where control ne2

04 Op 1
04 Op-2
05 Op 1
05 Op 2
06 Op 1
06 Op-2
08 Op 1
08 Op 2
09 Op 1
09 Op-2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

16 0. 96
4 2.57

16 0.50
5 1.85

26 0. 24
5 0,93

19 0.18
5 0.01

26 0.28
5 0.00

25 0.02
5 0,00

26 0.05
5 0.00

10.00 0.646
5.62 1.315
3.96 0.251
4.24 0.928
1.32 0.082
2.85 0.524
1.60 0.090
0.07 0.014
4.31 0.180
0.00 0.000
0.28 0.012
0.00 0.000
O,81 O.O3S
0.00 0.000

2.34
6.82
1.04
4.43
0.41
2.39
0.36
0.05
0.65

0.05

0. 12

Station Standard Upper
Station-Period N Mean Range Brror 95% c.i. Lover

95% c.i.
0.41

-1.68
0.04
0.73
0.07
0.52
0.01
0.02

-0.10

0.00

0.02

Mean
Delta

0. 47
2.20
0. 01

-1.56
0.34
0 ~ 64
0,37
0.28
0.31
0.29
0.58
0.29
0.53
0.29

Delta
" Range.

11.87
5.62
5. 14
3.89
3.06
3.61
3.41
1. 53
6.70
1. ~ 6
2,64
1 ~ 46
3.33
1.46

i Upper
95\ Cli.

0.87
1. 79
0.53
0.59
0.66
1.10
0.79
1.10
0.80
1.10
0,92
1. 10
0.88
1. 10

Lover
958 C.i.

1.82
6.20

-0.54
3.70
0.02
2.38
0 ~ 06
0.54
0.18
0.52
0,24
0.52
0. 19
0.52

Period means and deltas from original «ontrol data where ne2

Period

Op 1
Op-2

Station standard Upper
N Mean Range Error 95% C. I .

26 0.58 2,92 0.165 0.92
5 0,29 1.46 0.292 1.10

Lover
958 C.fr

0.24
.0.52



Analysis oc variance tor HBT for 0106 - prionitis spp.

Stations i 4, 5, 6, S. 9, 10. 12 level +I tr. MLLW

Data transformed using log base]0(x + .]I
Results Cor Analysis of Variance

Source Source dt Error dt P value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATION PBRIOD
STATIONc SEASON
PERIOD STATION SEASON

Results tor Pcwer Analysis
Pover at alpha i .1

]60.000
160.000
]60.000
160.000
160.000
160.000
160.000

5.96
4.26

23 30
0.08
4.49
0.50
0.22

0.0157
0.0406
0.0000
0.7727
0.0003
0.8094
0. 9714

Source

Non-
Centrality
Parameter

Adjusted non-
Centrality
Paraseter Pover

Pcwer to
Adjusted Detect, 50%
Pover Change

PERIOD 5.96 4.88 0.7841 0.7109 0.9971
STATIONS PERIOD 26. 92 20.59 0.9930 0.9686 0.4519

Estimates for contrasts on combinations of interaction terms

Source Ditference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in PC.S
Period in PC-W
Period in DC-S
Period in DC W

1. 5137
0.1246
0,1043
0.1449
1.6581
1.3694

0.4117
0.3929
0.4735
0.6270
0.5320
0.6284

3.677 .0003
0.317 .7516
0.220 .8259
0.231 .8176
3. 117 .0022
2.179 .0)08

Least square means 6 confidence intervals from analysis of variance

Source LS Mean Std. Brr. T-value Prob. Upper 95% Lover 958

Period Op 1
Period Op-2
Op I 04
Op204
Op]05
Op 205
Op]06
Op 2-06
Op.1-08
Op.2 08
Op.]-09
Op 209
Op]10
Op 2 10
Op]12
Op 2 12

0.195
0.003
0.487
0.012
0.28)
0.226
0.306
0.014

-0.251
-0.349
0.849
0.195
0.903

-0.538
0.140
0.942

0.0339
0.0739
0.1028
0.2373
0 ~ 1028
0.1876
0,0806
0 1876
0 '944
0. 1876
0.0806
0. 1876
0,0823
0. 1876
0.0806
0. 1876

5.16
0.04
4.74
0.05
2.76
1.20

-3.80
0.07
2.66
1.86

10.53
1.04

-10.98
2,87
9.18
5.02

.0000

.9657

.0000

.9612

.0065
I)310
.0002
~ 9422
.0086
.0645
.0000
.3003
.0000
~ 0047
.0000
.0000

0 ~ 1392
0 ~ 1254
0.6566
0.4042
0.1132
0,0848
0. 1730
0.2968

.0.0951
0.0)88
0.7153
0.5054
0.7673
0.227)
0.8730
1.2522

0.2513
0. 1191
0.3166
0,3811
0.453)
0 '360

.0.4398
-0 ~ 3240
0.4076
0.6596

.0 ~ 9820
0.1154
1.0)96

-0.8481
0.6063
0.6314

Paired comparisons of least square means betveen periods

Source

Period

D]CCerence Std. Brr. T-value Prob. Upper 958 Lover 95%

0.1984 0.081) 2.441 .0157 0.0640 0.3329

Paired ccmparisons ot least square means among stations between periods

Source D]Cference Std. Brr. T-value I'rob. Upper 95t Lover 95%

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.4750
0.0577
0.2928
0.0979
1 ~ 04)6
0.3658
0.2022

0.2586
0.2139
0.2042
0.2100
0.2042
0.2049
0 ~ 2042

1.84
0. 21
1.43
0.47
5.11
1.79

-0.99

.0681

.7879
,1536
. 6419
.0000
.0761
.3236

0.9029
0.2962
0 ~ 0451
0.4454
0.7058
0.0268
0.1)57

0.0472
0.4116
0.6)06
0.2496
1.3815

-0.7047
0.5400

Station. period means and deltas from original data where control n 2

Station Standard Upper Lover Mean Delta Upper Lcwer
Station-Period N Mean Range Error 958 c.i. 958 c.i, Delta Range 95t CI]. 95% C.I.
04 Op 1
04 Op 2
05 Op 1
05 Op-2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op.2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

16 0.22 0.76 0.067
4 0.89 0.91 0.203

16 1.40 2.01 0. ]42
5 1.72 1.46 0.261

26 1.15 2.85 0.118
5 1.10 1.60 0.284

19 1,67 5.56 0.354
5 2.53 3.75 0.625

26 4,33 7.36 0.387
5 1.22 3.96 0.726

25 6.54 15.21 0.973
5 3.99 4.58 0]754

26 0.00 0.07 0.003
5 0.04 0.21 0.042

0 ~ 36 0.08
1.5) 0.24
1 11 1.10
2.45 1.00
1.40 0.91
1.89 0.31
2 42 0.93
4.26 0.79
5.13 3.54
3.2 ~ 0.79
8.55 4.54
6.08 1.89
0.01 0.00
0.16 0.01

0.59
O. 11

-0.59
0.69

-0.52
-0.06
-0.90
1.49
).70
0. 19
5.90

-2.95
0,6)
0.99

1.74 0.84
0.52 0.49I ~ 71 0.27
1.18 0.05
3.12 0,20
1.11 0.44
5.59 ~ 0.25
3.61 0.40
7,71 2.90
5.00 2.37

15,94 ).80
4.86 0.75
2.22 0.85
1.46 1.70

0.34
0.27
0.90
1.32

-0.85
0.57
1.54
3.)8
4.51
2.74

.8 F 00
5.16
0.40
0.28

Period means and deltas from original control data where ne2

Period

Op 1
Op 2

Station Standard Upper Lower
N Mean Range Error 95% C.I. 95] C.I.

26 0.63 2.29 0.112 0 '6 0.40
5 1 ~ 03 1.25 0.216 1.63 0.44



Analysis ot variance for HST tor 0192 - Pterosiphonia dendroidea

StatiOna a 4, 5, 6, 8, 9, 10, 12 leVel el ft MLLN

Data transtorcced using I/(x v .I)
Results tor Analysis of Variance

Source Source dt Brror dt P-value Prob.

PERIOD
SEASON
STATION
PERIOD'SEASON
STATIONcPERIOD
STATIONS SEASON
PERIODcSTATION~SBASON

Results for Power Analysis
Pover at alpha v .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

0.83 0.3649
10.28 0. 0016
5.74 0.0000
0.09 0.7667
2. 61 0.0192
1. 57 0.1577
0.58 0.7433

Source

PBR IUD
STATIONS PERIOD

Noel
Centrality
Parameter

0.83
15.68

Adjusted non- Pover to
Centrality Adjusted Detect sot
parameter pover Power Change

0.00 0.2350 0.1279
9.48 0.9102 0.7165 0.1139

Bsticcates tor contrasts on coebinations ot interaction tezccs

Source Difference Std. Err. T-value Prob.

Period in DC
Period in FC
Period in FC-S
Period in FC-N
Period in DC-S
Period in DC.W

2 6975
6.7292
3.0408

10.4175
0.3276
5.0675

3.2097
3.0630
3. 6916
4,8886
4 '479
4.8994

0. 840 .4019
2.197 .0295
0.824 .4113
2.131 .0346

-0.079 .9372
-1.034 .3026

Least square cceans 8 contidence intervals frat analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 958 Lover 958

I'eriod Op-1
Period Op-2
Op.l 04
Op204
Oplos
Op 2-05
Op 106
Op206 4.067
Op 1.08 1.377
Op 2 08
Op.1.09
Op-2-09
Op 1 10
Op210
Op ill
Op212

0.2643
0.5761
0.8012
1.8503
0. 8012
1 ~ 4628
0.6285
1.4628
0.7362
1 ~ 4628
0.6285
1.4628
0.6415
1.4628
0.6285
1.4628

-5.87
3.69
3.33
2.76

-3.33
2.78
1,88
2.78
1. 87
0. 13
3.82
2.08
1.78
2. 61
3.47

-1. 52

.0000

.0003
,0011
.0064
.0011
.0061
.0625
.0061
.0633
.8933
.0002
.0391
.0771
.0098
.0007
.1296

1.1148
1.1749

-1.3454
2.0548
1.3454
1. 6470
0.1391I 6470
2.5951
2.2236
1. 3616
0.6224

-0.0800
6.2418

-1.1380
0.1912

1.9893
3.0811
3.9965
8.1771

-3.9965
6.4871
2.2187
6.4871
0. 1590
2.6165
3.4413
5.4625
2.2025
1.4017
3. 2177
4.6489

Paired cacparisons ot least square cceans betveen periods

Source

Period Oi5759 0.633S 0.909 .3649 1.6245 0.4726

Ditference Std. Err. T-value Prob. Upper 951 Lover 958

Paired cacparisons of least square cceans accong stations between periods

Source Ditterence Std. Err. T-value 'rob., Upper 95% Lo~er 95%

station o4
Stat.ion 05
Station 06
Station 08
Station 09
Station 10
Station 12

2.4450
1.3961
2.88Sl
1.5735
0. 6410
4.9630
0. 0510

2.0163
1.6678
1.5921
1.6376
1. 5921
1.5972

,1.5921

1.21 .2271
0.84 .4038
1.81 .0715
0.96 .3381
0.40 .6878
3.11 .0022
0.03 .9745

5.7808
4.1554
5.5221
4.2828
3.2750
2.3205
2.6849

0.8908
1.3632
0.2541
1.1358-
1.9930
7.6055
2.5830

Station-period cacaos and deltas fraa original data vhere control ni2

Stat,ion Standard Upper Lover Mean
Station-Period N Mean Range . Brror 95% c.i. 951 c.i. Delta

Delta
Range

Upper Lover
95% CIi. 95% C.i.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op. 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

16 0.00
4 0,00

16 0.00
5 0.00

26 0.04
5 0.00

19 0.82
5 0.61

26 0.00
5 0.01

25 0.10
5 0.68

26 0.01
5 0.06

0.00
0.00
0.00
0.00
0.35
0.00
8.06
2.92
0.00
0.07
1 ~ 11
1 ~ 46
0. 14
0.28

0.000
0.000
0.000
0.000
0.019
0.000
0.435
0.577
0.000
0.014
0.060
0.309
0.005
0.056

0.08

1.74
2.21

0.05
0.23
1 ~ 54
or02
0.21

0.15
0.16
0.15
0.14

0.00 0.08
0.14

0.09 0.67
0.99 -0.47

0. 12
0.02 0.12
0.02 0.02
0.18 0.54
0,01 0.11
0.10 0.08

0.94
0.49
0,94
0.49
1.28
0.49
7.29
2.57
0.94
0.42
0.73
1,46
0.90
0. 21

0.32=
0.52
0.32
0.39
0.19
0.39
0. 14
0.89
0.22
0.34
0.07
0.22
0.21
0.20

0.01
-0.21
-0.01
0.11
0.03
0.11
1 ~ 48
1.83
0.01
0.09

.0.04
1 ~ 31
0.02
0.03

Period cceans and deltas trees original control data vhere n 2

Period

Op 1
Op 2

Station Standard Upper Lover
N Mean Range Brror 95t C.I. 95% C.I.

26 0.12 0.94 0,050 0.22 0.01
5 0.14 0.49 0.091 0.39 0.11



Analysis ot Variance Cor HBT for 0104 Sarcodiotheca gaudichaudli

Stations a 4, 5, 6 ~ 8, 9, 10, 12 level +I ft HLLW

Data transformed using arcsin.
Results for Analysis of Variance

Source Source dt Brror dt F-value Prob.

PBRIOD
SEASON
STATION
PERIOD~SEASON
STATION'ERIOD
STATION~SEASON
PERIOD STATIONiSEASON

Reaulte COr Paver Analyaia
Power at alpha ~ .1

160.000
160.000
160.000
160,000
160.000
160.000
160.000

10.05
0.11
6.49
6.24
4.56
1.75
0.56

0. 0018
0.74)0
0.0000
0.0135
0.000)
0.1133
0.7604

Source

Non-
Centrality
Parameter

Ad)usted non-
Centrality
Parameter Power

Pover to
Adjusted Detect 504
Power Change

PERIOD 10.05 8.93 0.9348 0.9083 0.4852
STATIONS PERIOD 27. 33 20.99 0.9936 0.9714 0.2356

Bstimates tor contrasts on cambinatlons of interaction terms

Source Ditterence Std. Err. T-value Prob.

Period in DC
Period in FC
Period in FC S
Period in FC-H
Period in DC-S
Period in DC-M

4.8846
-0.3887

3.1929
2.4155
6.2))6

-3.5)55

1.2033
1.1483
1.3839
1.8327
1.5550
1.8367

-4.059 .0001
0 339 .7354
2.307 .0223
1.318 .1894
4.009 .0001
1.925 ~ 0560

Least square means 4 canCidence intervals fram analysis ot variance

Source " LS Hean Std. Err. T-value Prob. Upper 95% Lover 95%

Period Op-1
Period Op-2
Op 1 04
Op 2 cl
Op 105
Op205
Op 106
Op)06
Op I 08
Op)08
Op I 09
Op 2 09
Op 1 la
Op210
Op 1-12
Op212

0.032
0.785
0.868

-0.320
0.201
1.427
0. 170
0.522
0.979
1 ~ 221

-0.890
2.213
0.162
0.665
0.692
2.213

0. 0991
0.2160
0.)004
0.69)6
0.3004
0.5484
0.2356
0.5484
0.2760
0.5484
0.2356
0.5484
0.2405
0.5484
0.2356
Os5484

0.)2 .7463
3.64 F 0004
2.89 .0044
0.46 ~ 6451
0.67 .5034
2.60 .0101
0.72 .4710
0.95 .3430

-3.55 .0005
-2.23 .0274
).78 .0002
4.04 F 0001
0.67 .5024
1.21 .2273
2.94 .0038
4.04 .0001

0.1960
1.1427
1. 3652
0.8275
0.6984
2.33 '
0.5601
1.4288
0.522)
0.3138

-0.4997
3.1201
0.5595
1.5719
1.0814
3.1201

0.1318
0 4281
0.3714
1.4676
0.2955
0.5200
0.2195

-0.)857
-1.4356
2.128)
1. 279)
1.3056
0.2362
0.2426
0.3017
1.3056

Paired comparisons ot least square means betveen periods

Source

Period 0.75)) 0.2)76 3.170 .0018 0.3602 I ~ 1464

Ditterence Std. Err. T-value Prob. Upper 95% Lover 95%

Paired comparisons of least square means among stations betveen periods

Source Ditterence Std. Err. T-value Prob. Upper 95% Lover 958

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Sratian 12

1. 1883
1.2258
0.3512
0.2421
3.1024
0.5030
1. 5213

0.7559
0.6252
0.5969
0.6139
0.5969
0~5988
0,5969

1. 57 . 1179
1.96 .0517
0.59 .5570
0.39 .6939

-5.20 .0000
0.84 .4022

-2.55 .0117

2.4389
0 ~ 1914
0.6362
1.2577
2.1149
0.4877
0.5338

0.0622
-2.2602

1.3387
0.7736

.4.0898
I ~ 4936
2.5087

Station-period means and deltas trom original data vhere control nw2

Station Standard Upper Lover
Station-Period N Hean Range Brror 95% c.i. 95E c.i. Hean

Delta
Delta Upper
Range 95% CIi. Lover

95% C.I.
04 Op 1
04 Op 2
05 Op I
05 Op-2
06 Op 1
06 Op 2
08 Op. 1
08 Op 2
09 Op 1
09 Op 2
10 Op I
10 Op 2

Op 1
12 Op 2

16 0.00 0.07 0.004
4 0.23 0.49 0.104

16 0 ~ 05 0.35 0.023
5 0.04 0.14 0.028

26 0.03 0.21 0.012
5 0.10 0.21 0.035

19 0.18 0.63 0.046
5 0.44 0 ~ 69 0 ~ 147

26 0.13 0.63 0.032
5 0.00 0.00 0.000

25 0.04 0.28 0.016
5 0.12 0.35 0.060

26 0.00 0.00 0.000
5 0.00 0.00 0.000

0.01
0.56
0 ~ 10
0. 12
0.06
0.20
0.28
0.85
0.20

0.00
0.10
0.00
0 ~ 04
0.01
0.00
0.09
0.04
0.07

0 ~ 07 0.01
0 ~ 29 -0.04

0.05
0,04
0.00
0.12
0.01
0,07

-0 ~ I)
0.28
0.10
0.17
0.00
0.04
0. 04
0. 17

0.28
0.)1
0.45
0.)5
0.42
0.35
0.63
0.59
0.76
0.21
0.42
0.14
0 ~ 21
0.21

0.09
0.21
ci06
0.29
0.04
0.25
0.04
0.07

-0.02
0.27
0 F 04
0.12
0 F 06
0.27

0.01
0.29
0.05

-0.04
0.03
0.11

-0.22
0,62
0. 17
0.06
0.04
0.04
0 ~ 01
0.06

Period means and deltas Crees original control data vhere n 2

Period

Op 1
Op 2

Station Srandard Upper Lover
N Hean Range Brror 95'.I. 95t C.I.

26 0.04 0.21 0.011 0.06 0.01
5 0.17 0.21 0.039 0.27 0.06



Analysis of Variance for HBT for 004& - Scytosiphon spp.

stations 4, 5, 6, 8, 9, 10, 12 level al ft NLLW

Data transformed 'using arcsin.
Satterthvaite's Ad)ustment for Degrees
of Preedom used in Analysis of Variance.

Results for Analysis of Variance

Source Source df Error df P-value Prob

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONiPERIOD
STATION'SEASON
PERIODiSTATIONiSEASON

Results ior Pover Analysis
Pover at alpha ~ .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

3.48
3.48
3.81
3.48
3. 81
3. 81
3. 81

0.0640
0 '640
0.0014
0.0640
0.0014
0.0014
0.0014

Source

Non-
Centrality
Parameter

Adjusted non
Centrality
Parameter Pover

Pover to
Ad)usted Detect 50t
Pover Change

PERIOD 3.48 2.43 0.5843 0.464
'TATION~PERIOD22.84 16.55 0.9813 0 '250

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC W

Period in DC-S
Period in DC-W

1 ~ 7717
0.0000
0.0000
0.0000
3.5433
0.0000

0.6872
0.6558
0.7904
1.0467
0.8881
1.0490

2 '78 .0108
0.000 1.000
0.000 1.000

-0 F 000 1.000
3 '90 .0001

-0 F 000 1.000

Least square means 6 confidence intervals from analysis of variance

Source LS wean Std. Err. T-value Prob. Upper 95% Lover 958

Period Op-1
Period Op-2
Op 1 04
Op 204
Op 105
Op 205
Op 106
Op.2-06
Op 1 08
Op-2-08
Op109
Op 209
Op.l 10
Op 2 10Oplll
Op.2 12

0.000
-0.253
0.000
0.000
0.000

-0.000
0.000
0.000
0.000
0.000
0.000
1.772
0.000
0.000
0.000
0.000

0.0566
0.1233
0. 1715
0.3962
0.1715
0.3132
0.1346
0. 3132
0.1576
0. 3132
0. 1346
0,3132
0.1373
0. 3132
0. 1346
0. 3132

0.00
2.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
5,66
0.00
0.00
0.00
0.00

1.000
.0418
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1 000

0000
1,000
1.000
1.000
1.000

0.0936
0.0490
0.2838
0.6554
0.2838
0. 5182
0.2226
0.5182
0.2608
0.5182
0.2226
1.2535
0.2272
0. 5182
0.2226
0.5182

0.0936
0.4572

-0.2838
-0.6554
-0.2838
0. 5182
0.2226

-0.5182
-0.2608
0. 5182
0.2226

-2.2898
0.2272

-0. 5182
0.2226

-0.5182

Paired coeparisons of least square means betveen periods

Source

Period

Difference Std. Err. T value Prob. Upper 95t

0 ~ 2531 0 ~ 1357 1.865 .0640 0 ~ 4776

Lover 95%

0.0286

Paired cosparisons of least square means acong stations betveen periods

Source Difference Std. Err. T-value Prob. Upper 958 Lover 958

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.0000
0.0000

-0.0000
0.0000
1.7717
0.0000
0.0000

0.4317
0.3571
0.3409
0.3506
0.3409
0.3420
0.3409

0.00
0.00
0.00
0.00
5.20
0.00
0.00

1.000
1.000
1.000
1.000
.0000
1.000
1.000

0.7142
0,5908

~ 0 ~ 5640
0.5801
2i3356
0.5658
0.5640

0.7142
-0.5908
0.5640
0.5801
1.2077
0.5658

-0.5640

Station-period means and deltas from original data where control na2

Station Standard Upper Lover
Station-Period N wean Range Error 95% c.i. 951 c.l.

Hean
Delta

Delta
Range

Upper Lover
95t CIi. 95\ C.I ~

04 Op 1
04 Op 2
05 Op 1
05 Op-2
06 Op 1,
06 Op.2
08 Op. 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op I
12 Op 2

16, 0.00 0.00
0.00 0.00

16 0.00 0.00
5 0.00 0.00

26 0.00 0.00
5 0.00 0.00

19 0.00 0.00
5 0.00 0.00

26 0.00 0.00
5 0.68 3.40

25 0.00 0.00
5 0.00 0.00

26 0.00 0.00
5 0.00 0.00

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.681
0.000
0.000
0.000
0.000

2.57 1.21

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

-0.68
0.00
0.00
0,00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.40
0.00
0.00
0.00
0.00

1.21 2.57

Period means and deltas from original control data vhere ne2

Period

Op 1
Op. 2

Station Standard Upper Lover
N wean Range Error 95% C.I. 958 C.I.

26 0.00 0.00 0.000
5 0.00 0.00 0.000



Analysis ot Variance tor HBT for 0110 - Smichora naiadum

StatiOne ~ 4 ~ 5, 6, 8, 9, 10, 12 leVel ei CC NLLN

Data transformed using log basejo(x w .5)

Results for Analysis oC Variance

Source Source dt Brror dC F-value Prob.

PERIOD
SEASON
STATION
PERIOD~SEASON
STATIONiPERIOD
STATION~SEASON
PERIOD STATION SEASON

Results tor Power Analysis
Power at alpha .1

160.000
160.000
160.000
160.000

,160.000
160.000
160.000

0.83
3.57
4.17
0.80
1,14
4.11
1. 17

0.3638
0.0607
0.0006
0.3722
0.3403
0.0007
0.3229

Source

Non
Centrality
Parameter

Ad(usted non-
Centrality
Pararecer Pover

Pover to
Adjusted Detect SOE
Pover Change

PBRIOD 0.83 0.00 0.2356 0 '407
STATIONiPERIOD 6.85 0. 77 0. 5733 0. 1481 0 ~ 1710

Estimates tor contrasts on combinations ot interaction terms

Source

I'eriod in DC
Period in FC
Period in PC S
Period in PC-N
Period in DC-S
Period in DC-W

Ditterence

0.180$
0.0676
0.1308

-0.0043
0.3616
0.0000

Std. Err.
0. 1973
0.1883
0.2269
0.3005
0.2550
0 30il

T-value Prob.

0.916 .3608
-0.359 .1202
0.576 ,5652
0.014 .9885
1.418 .1580
0.000 1.000

Least square scans 6 «ontidence intervals from analysis ot variance

Source LS Nean Std. Err. T-value Prob. Upper 95% Lover 958

Period Op 1
Period Op-2
Op 1 04
Op204
Op 105
Op205
Op 106
Op206
Op 1 08
Op 208
Op 1 09
Op.2 09
Op 1loOpjio
Op 1 12
Op.2 12

0.019
0.054
0.031
0.023
0.100
0.087

-0.072
0.246
0.080
0.129
0.085
0.129
0.085
0.129
0.085
0.129

0.0i62
0 '354
0.0492
0.1137
0.0492
0.0899
0.0386
0.0899
0.0453
0.0899
0.0386
0.0899
0.0394
0.0899
0.0386
0.0899

1.15 .2503
1. 53 . I'277
0.63 .5278
0.20 .8423
2.04 .0429
0.97 .3325
1.8$ .0659
2.73 .0070
1.76 ,0803
1.43 .1540
2 '0 ~ 0294
1.43 '.1540
2.15 .0328
1.43 .1540
2.20 .0294
1 ~ 43 .1540

0.0456
0.112$
0.0503
0 ~ 2108

-0. 0190
0. 236i
0.0076
0.0969
0.1545
0.2775
0.1488
0.2775
0.1501
0.2775
0.1488
0.271$

0.0081
0 ~ 0044
0. 1126
0. 1655
0. 1820

-0.0613
0. 1354
0.3944
0.0048
0.0200
0 ~ 0210
0.0200
0 ~ 0197
0.0200
0.0210
0.0200

Paired comparisons ot least square means betveen periods

Source Difterence Std. Brr. T-value Prob. Vpper 95%

Period -0.0355 0.0390 0.911 .3638 0.0290

Paired comparisons ot least square means among stations betveen periods

Source Ditterence Std. Err. T-value Prob. Vpper 958

Lcwer 958

0.0999

Lcwer 9$ 8

Station 04
station os
Station 06
Station 08
Sracion 09
Station 10
Station 12

0.0538 0.1239
0.1819 0. 1025
0.1741 0.0979
0 0491 0 1007
0 '439 0.0979
0 F 0439 0.0982
0 ~ 0439 0.0979

-0.43
1. 83
1 ~ 7$
0.49
0.4$
0.45
0.4$

.6647
,0687
.0771
.6260
.6544
.6554
.6S44

0. 151'2
0. 0183
0.3360
0 ~ 1174
0 ~ 1180
0. li$5
0.1180

0.2589
-0.3575
0.0122
0.2157

-0.2058
0.2063
0.2058

scacion-period scans and deltas crom original data where control ne2

station Standard Upper Lcwer
Station Period N Mean Range Error 95% c.i. 9$ % c.i.

Mean
Deice

Delta
Range

Upper Lover
95% Cji. 95% C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op-1
06 Op 2
08 Op 1
08 Op 2
09 Op.l
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

i6 0.20 2.22 0.137 0.49
4 0.42 1.67 0.417 1 ~ 74

16 0.37 2.92 0.187 0.77
5 0.07 0.28 0.0$ 4 0.22

26 0 42 4 3i 0 184 0 80
5 2.14 6.60 1.33$ 5.85

19 0.01 0.14 0.007 0.02
5 0.00 0.00 0.000

26 0.00 0.00 0.000
5 0.00 0.00 0.000

25 0.00 0.00 0.000
5 0.00 0.00 0.000

26 0.00 0.00 0.000
5 0.00 0.00 0.000

0.09
0.91
0.03

-O.O8
0.04
1.$ 8

-0.01

0.09
0. 05
0.26
0.22
0.24
1 ~ 85
0.16
0.29
0.18
0.29
0.19
0 ~ 29
0.18
0.29

3.23
2.64
3.09
1. 18
4.65
6.56
1.35
1.08
1 ~ 49i.08
1.49
1.08
1 ~ 49
1.08

0.24
1.71
0.13
0.$ 0
0.11
1.72
0.36
0.85
0.36
0 '5
0.37
0.85
0.36
0.85

0.42
1.81
0.65
0.36
0.59
5.41

-0.03
0.27
0.01
0.27
0.01
0.27
0.01

-0.27

Period means and deltas from original control data where ne2

Period

Op 1
Op 2

Station S Candard Vpper Lcwer
N Mean Range Error 95% C.I. 9$ t C.I.

26 O.is 1.49 0.086 0.36 0.01
5 0.29 1.08 0.203 0.85 0.27



Analysis of Variance for NST for 0013 - Spongomorpha/Acrosiphonia-complex

Stations i 4, 5, 6, 8, 9, 10, 12 level +I fc NLLW

Data transformed using I/(x i .I)
Results tot Analysis of Variance

Source Source df Error df P-value

PERIOD
SEASON
STATION
PERIOD'SEASON
STATIONS PERIOD
STATION ~ SEASON
PERIOD~STATION~SEASON

Results tor Pover Analysis
Pover at alpha i .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

6. 18
1. 56
3.88
6.18
1.41
3.88
1.47

0.0140
0. 2142
0.0012
0.0140
0. 1907
0.0012
0. 1907

Source

PERIOD
STATION PERIOD

Non
Centrality
Parameter

6.18
8.84

Adjusted non
Centrality
Parameter Power

5 ~ 10 0. 796'1
2.73 0.6850

Pover to
Ad(usted Detecc 50%
Power Change

0.1270 0. 1530
0.2859 0.1143

Escimates for contrasts on ccmbinations of interaction terms

Source Ditference Std. Err. T-value Prob.

Period in DC
Period in FC
Period in FC-S
Period in PC-N
Period in DC-S
Period in DC-N

0.4182
5.4710

10 ~ 9420
0.0000
0.8364
0.0000

1.7143
1 ~ 6360
1.9717,
2. 6111
2.2154
2.6168

0.244 .8016
-3. 344 ~ 0010
5.549 .0000
0.000 1.000

-0.378 .7063
0.000 1.000

Least square means a contidence intervals trom analysis ot variance

Source

Period Op-1
Period Op 2
Op 1 04
Op 2-04
Op 1 05
Op 2 05
Op 1 06
Op 2 06
Op 1 08
Op.2 F 08
Op 1 09
Op.2 09
Op 1 10
Op 2 10
Op.l 12
Op212

0.210
0.632
0.428
1 ~ 479
0.356
2.068
0.114
2.593
0.334
0.430
0.496
0.430
0.653
0.430
0.653

-0.430

Std. Err.

0.1412
0. 3017
0.4279
0.9882
0 F 4279
0.7813
0.3357
0.7813
0.3932
0.7813
0.3357
0.7813
0.3426
0.7813
0.3357
0.7813

1.48
2.05
1. 00
1.50
0.83
2.65
0. 34
3.32
0.85
0.55
1.48

-0.55
1.91
0.55
1.95
0.55

.1396

. 0417

.3192

.1365

.4063

.0089

.1337

.0011

.3966

.5832

.1418

.5832

.0583
5832

.0534

.5832

0.0240
1.1408
1.1355
3 ~ 1140
1.0643
3.3611
0.4 ~ 10
3.8856
0. 3163
0.8630
0,0597
0.8630
0.0864
0.$ 630
0. 0919
0.8630

-0.4431
0.1227
0.2804
0.1560
0.3517
0.7759
0.6698
1.3004

-0.9848
1.7221
1 ~ 0510
1.7221
1.2201
1.7221
1.2086
1.7221

T-value I'rob. Upper 95% Lover 95\

Paired cosparisons ot least square means between periods

Soul'ce

Period 0.8413 0.3385 2.485,0140 0 ~ 2813 1.4014

Ditterence Std. Err. T-value Prob. Upper 951 Lover 95$

Paired comparisons of least square means among stations betveen periods

Source Ditterence Std. Err. T-value Prob. Upper 95% Lower 95%

SCaCion 04
Station 05
Station 06
Station 08
Station 09
Sta'Cion 10
Scation 12

1.0514
1.7122
2.7074
0.0953

-0.0661
0.2237
0.2237

1. 0769
0.8908
0.8503
0.8741
0.8503
0.8531
0.8503

0.98
-1.92
3.1$
0.11
0 ~ 0$

-0.26
0.26

.3304

.0564

.0017

.9134
r9382
.7935
.7928

0.7303
-0.2385
1.3006
1,5424
1.3408
1. 1877
1.1831

-2.8331
3. 1860
4.1142
1.3518
1.4729
1.6351
1 ~ 6306

Station-period means and deltas frcxa original data vhere control n 2

Station Standard Upper
Station-Period N Bean Range Error 958 c.i.

Lover
95% c.i. Hean

Delta
Delta
Range

Upper
95\ Cli.

Lover
95% C.I.

04 Op 1
04 Op-2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op. 1
09 Op 2
10 Op 1
10 Op-2
12 Op 1
12 Op 2

16 0.06
4 0.09

16 0.02
5 0.25

26 0.01
5 0.68

19 0.01
5 0.00

26 0.00
5 0.00

25 0.00
5 0.00

26 0.00
5 0 F 00

Oi69 0.046 0.16
0.2$ 0.066 0.30
0.21 0.014 0.05
1.11 0.217 0.85
0.14 0.006 0.02
2.85 0.552 2,21
0.14 0.007 0.02
0.00 0.000
0.07 0.003 0.01
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0 ~ 000

0.04
0.12
0.01
0.35
0.00
0.85
0 01

0.00

0.05
0.08
0,01
0.24

-0.00
0. 61
0.00
0.01
0. 01
0. 01
0.01
0. 01
0. 01
0.01

0. 73
0.24
0.24
1. 11
0. 17
2.81
0. 10
0.03
0.14
0.03
0.07
0.03
0.07
0.03

0.04
0. 10
0.01
0.36
0.01
0.84
0.01
0.03
0.02
0.03
0.02
0.03
0.02
0.03

-0. 15
0.26
0.04

-0.85
0.01
2. 19
0 ~ 01
0.01
0.00
0.01
0.00
0.01
0.00
0,01

peziod means and deltas trcm original control data where ne2

Period
Scation Standard Upper

N Mean Range Error 95% C.I.
Lower

95% C.I.
Op 1
Op 2

26 0.01 0.07 0.004 0.02 0.00
5 0.01 0.03 0.007 0.03 0.01



Analysis of variance tor HBT tor 1173 - Ulvalsnceroeorpha spp.

Stations a 4, 5, 6, 8, 9, 10, 12 level ~ I ft MLLW

Data transformed using log baselO(x ~ .I)
Results for Analysis of Variance

Source Source d! Error df F-value Prob.

PBR IUD
SEASON
STATION
PERIODiSEASON
STATIONiPERIOD
STATION~SEASON
PERIOD'STATION SEASON

Results tor Pover Analysis
Power at alpha ~ .I

160.000
160.000
160.000
160.000
160.000
160.000
160 F 000

69.51'0.79
8.31
0.00
0.65
1.88,
1.28

0.0000
0.0013
0 ~ 0000
0.9755
0. 6931
0.0864
0.2699

Source

PBR IUD
STATION'PERIOD

Non-
Centrality
Paraneter

69.51
3.88

61. 64
0.00

1.0000
0.3703

Adjusted non-
Centrality
Paraeeter Power

Pover to
Adjusted Detect 50%
Power Change

1,0000 0.2938
0.1472

EsCimares tor contrasts on coebinations ot interaction terna

Source Ditterence Std. Err. T-value Prob.

Period in DC
Period in PC
Period in FC-s
I'eriod in FC-N
Period in DC S
Period in DC-M

3.9733
3.0501
3.0082
3.0933
3.9899
3.9567

0.6095
0.5816
0.7010
0.9283
0.1877
0.9304

6.519 .0000
5.245 .0000
4.291 .0000
3.332 .0011
5.065 .0000
4.253 .0000

Lease. square scans 8 confidence intervals free analysis of variance

Source

Period Op-1
Period Op-2
Op 1 04
Op 2 04
Op-1-05
Op-2-05
Op 1 06
Op 2 06
Op 1-08
Op. 2-08
Op 109
Op.2 09
Op. 1-10
Op 2 10
Op 1 12
Op 2 12

LS Mean

0.487
0.516
0.823
0.591

'0.945
'0.076
0.739
0.028
0.037

-0.832
0.029
1.322
0.245
0.834
0.649
0,084

Std. Err.
0.0502
0.1094
0. 1521
0.3514
0.1521
0.2778
0.1193
0.2778
0.1398
0.2778
0. 1193
0.2778
0.1218
0. 2718
0.1193
0.2778

9.70
4.12
5.41
1.68
6. 21
0.27
6.19
0.10
0.27
3.00
0.24
4.76
2.01
).00
5.43
0.)0

.0000

.0000

.0000
,0944
0000

.7852

.0000
~ 9196
.7910
.0032
.8072
.0000
.0459
.0031
.0000
7641

0.5700
0.3355
1 ~ 0743
0.0099
1. 1971
0.5354
0.9368
0.4315
0 2684
0.3726
0. 1683
0.8627
0.4466
0.3742
0.8460
0. 3161

0.4040
-0.6974
0.5709
1. 1725
0.69)7
0.)8)7
0.5419
0.4876
0.1942
1.2917

-0.2266
1.7818
0.0436

-1.2933
0.4511
0. 5431

T value Prob. Upper 95% Lower 958

Paired coeparisons of least square eeans betveen periods

Source

Period 1.0034 0.1204 8.337 .0000 1.2026 0.8043

Difterence Std. Brr. T-value Prob. Upper 958 Lover 95%

Paired cceparisons ot least square eeans aeong stations betveen periods

Source Difference Std. Brr. T-value Prob. Upper 95% Lower 95%

station 04
Stacion 05
Station 06
Station 08
Station 09
Station 10
Station 12

1.4138
0.8696
0.7674
0.8693
1.2931
1.0788
0.7321

0.3829
0. 3167
0.3023
0.3110
0.3023
0.3033
0.3023

3.69 .0003 2.0472
2.75 .0067 1.3935
2.54 .0121 1.2616
2.80 .0058 1.3838
4.28 .0000 1.7933
3.56 .0005 1,5806
2.42 .0166 1.2322

0.7803
0.3456
0. 2612
0.3548
0.7929
0.5770
0.2319

Station-period eeans and deltas tron original data where control ne)

Scation SCandard Upper LOwer
Station-Period N Mean Range Brror 95% c.i. 95% c,i.

Mean
Delta

Dales Upper
Range 95% Cli.

Lower
95% C.I.

04 Op 1
04 Op 2
05 Op
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op-2
09 Op 1
09 Op 2
10 Op. 1
10 Op 2
12 Op 1
12 Op-2

16 0.19
2.24

16 0.01
5 0.40

26 0 ~ 05
5 0 '4

19 2.36
5 6.15

26 3,72
5 8.28

25 2.29
5 14.44

26 1.69
5 1.17

2.64 0.164
4.65 1.039
0,14 0.009
1.25 0.231
0.62 0.027
2.78 0.515
8.68 0.663

'20.28 3.828
27.43 1.218

9.19 2.225
11. 29 0. 915
31.32 6.274
29 '1l 1.245
2.71 0.560

0.54
5.55
0.03
1.04
0.10
2 ~ 17
3.76

16.18
6.35

14.46 .
4.18

31.86
4.25
2 ~ 12

0.16
1. 07

-0.01
0.24
0.01
0.69
0.97
4.48
1.09
2.10
0.41

-2.97
-O.88
-0.39

1.03
1 ~ 14
1.21
0.01
0.86

-0.)2
1 ~ 25

-5.74
-2.81
7.86
1.38

14.03
0.78

.0.75

5 '3 1.77
4.24 1.43
3.41 1.79
0.59 0.32
3.72 1.25
1.77 0.59
7 ~ 5) 0 ~ 06

19.27 4. 31
30.00 -0.19
9.62 1.95

20 '8 " 0.51
31.35 3.32
30.91 1.70
2.43 0.47

0,29
4.92
0.63
0.29
0.46

-1.23
2.45

15.78
5.44

1).77
).28

31,38
3.26
1 ~ 97

Period eeans and deltas froe original control data vhere n 2

Period
Station Standard Upper Lover

N Mean Range Brror 958 C.I. 958 C.I.
Op 1
Op. 2

26 0.91 3.54
5 0.42 1. 15

0.188 1.29 0.5'2
0 ~ 213 1 ~ 01 0. 17



Analysis of Variance for NET tor 0003 - bare rock

Stations 4, 5, 6, 8, 9, 10, 12 level al tt MLLW

Data transfozmed using log basej0(x ~ .I)
Results tor Analysis of Variance

Source Source dt Error dt P-value Prob.

PBRIOD
SEASON
STATION
PERIODaSFASON
STATIONS PERIOD
STATION* SEASON
PERIOD STATIONaSEASON

Results tor Pover Analysis
Pover at alpha .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

2.78
0.46
9.40
0. 10
1. 63
0.84
0.87

0.0973
0.5000
0.0000
0.7582
0.1416
0. 5414
0.5205

Source

Non-
Centrality
Parameter

Adjusted non ~ Pover to
Centrality Adjusted Detect 50%
Parameter Pover Pover Change

PBRIOD 2.78 1.75 0.5069 0.3728 1 F 0000
STATION PERIOD 9 '9 3.67 0.7307 0.3550 0.1007

Estimates for contrasts on combinations ot interaction tezms

Source Ditterence Std. Err. T-value Prob.

I'eriod in DC
I'eriod in PC
Period in FC-S
Period in PC-W
Period in DC-S
Period in DC-W

0.3676
0.3207
0. 6126

.0.0288
-0.2030
-0.5322

0.2985
0.2849
0.3433
0.4547
0.3858
0.4557

1 ~ 231
1.126
1.784

-0.063
0.526

-1.168

.2200

.2620

.0763

.9496

.5995

.2445

Least square means a confidence intervals tries analysis ot variance

Source LS Mean Std. Brr. T-value Prob. Upper 958 Lover 95%,

Period Op 1
Period Op 2
OplcaOpjoi
Oplos
Op205
Op 106
Op.2 06
Opjoa
Op208
Op.1.09
Op 209Opllo
Op 210
Op 112
Op212

0.460
-0.361
-0.238
0.174
0.417
0.307
0.107
0,021
0.592

-0. 313
0,546
0.843
0.445
0.297
0.811
0 ~ 574

0.0246
0.0536
0.0745
0. 1121
0. 0145
0.1360
0.0585
0.1360
0.0685
0.1360
0.0585
0.1360
0.0597,
0.1360
0.0585
0.1360

18.69
6.74
3. 19
1. 01
6.40
2.26
1.84
0.15
8.64

-2.30
-9.34
6.20
1.47
2.18

13.88
4.22

.0000

.0000

.0017
,3144
.0000
,0252
,0681
.8803
.0000
.0226
.0000
.0000
.0000
.0306
.0000
i0000

-0.4188
0.2725
0. 1145
0. 1110
0.3539
0.0824
0. 0107
0.2046
0.4783

-0.0881
0.4490

-0.6180
0.3468
0.0716
0.7147
0.3485

0.5002
0.4498
0.3611

-0.4584
-0.6005
-0.5326
0.2041
0.2456
0.7048
0.5382

-0.6425
1.0682
0.5442
0. 5218
0. 9081
0. 7981

Paired comparisons of least square means bezveen periods

Source

Period

Difference Std. Err. T-value

0.0983 0.0589 1.668

Prob. Upper 958 Lover 95%

0973 0,0008 0,1959

Paired ccmparisons of least square means among stations betveen periods

Source Difference Std. Err. T-value Prob. Upper 958 Lover 958

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.0641
0.1697
0.0868

-0.2784
0.2913

.0.1488

.0.2378

0. 1815
0.1551
0.1481
0.1523
0.1481
0.1486
0.1481

0.34
1.09
0.59
1.83
2.01

-1.00
1.61

.7329
,2755
.5583
.0694
.0463
.3181
. 1103

0.2461
0.0869
0.1581

-0.0264
0.5423
0.0970
0.0072

0.3744
0.4264
0.3318
0.5304
0.0524
0.3945
0.4827

Station period means and deltas fram original data vhere control n 2

Station Standard Uppez
Station-Period N Mean Range Brror 95% c.i. Lover

95% c.i. Mean Delta Upper
Delta Range 95% Cji.

Lover
95E C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op-2
09 Op 1
09 Op-2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

16 5.99 7.99 0.505
4 4.88 4.79 1.011

16 10,50 12.99 0.935
5 7.76 5.83 1.072

26 4.74 12.08 0.556
5 4.37 8.19 1,472

19 15 ~ 52 28. 19 2. 028
5 8.72 9.10 1.595

26 12.68 22.85 1.289
5 34.14 45.83 9.672

25 11.69 29.03 1.69 1
5 S.06 10 ~ 97 2.017

26 21.90 30.97 1.715
5 14.74 12.43 2.718

1.07
8.10

12.50
10.74
5.88
8.46

i 19.78
13. 15
15.3 ~
60.99
15. 18
13.66
25.43
22.28

4 ~ 91
1.66
8.51
4.79
3.59
0.29

11.25
4.29

10.03
7.29
8. 20
2.46

38.37
7. 19

-2.53
1,22
7 04

-3 ~ 94
1.42
0.56

11.99
4.90
9.37

30.32
8.46
4.24

18.59
-10.92

5.80 1 ~ 74,
4 '2 1 ~ 94

11.56 5.14
6.53 0.71

11.70 -0.31
8.47 3.31

21.67 -7.88
le@42 -0 ~ 01
22.50 6.67
47.85 2.23
27.74 4,94
9.65 0.60

33 F 44 14.93
14,20 2.84

3. 31
-4 ~ 39
-8.94
1.18
2.54
4.42

16. 10
-9.79
12.07
58.41
11.98
9.08

22.25
19.00

Period means and deltas tress original control data vhere ni2

Op 1
Op 2

Station Standard Uppez
N Mean Range Brror 958 C.I.

26 3.31 5.21 0.259 3.85
5 3.82 2.14 0.481 5.16

Lover
95% C.I.

2.18
2.48



Analysis of Variance ior NBT tor ACOV Algal Cover
Stations ~ 4, 5, 6, 8. 9, lo. 12 level +I ft NLLW

Data not transformed.

Source Source df Brror df P value Prob.

PERIOD
SEASON
STATION
PERIODiSBASON
STATION PBRIOD
STATIONwSBASON
PERIODiSTATIONiSEASON

160.000
160.000
160.000
160.000
160.000
160.000
160.000

15.44
0.22

26.30
2.87
3.60
2.32
1.71

0.0001
0.6366
0.0000
0 ~ 0920
0.0023
0.0353
0.1223

Results ior Power Analysis
Power at, alpha a .1

Non
Centrality
ParameterSource

Adjusted non
Centrality
Parameter Power

Pover to
Ad)usted Detect 50%
Power Change

PERIOD 15.44 14.24 0.9883 0.9827 1.0000
STATION PERIOD 21.58 15.31 0.9750 0.9033 0.9709

Bstimates for contrasts on combinations ot interaction terms

Source Ditference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC S
Period in PC-W
Period in DC-S
Period in DC-W

28.2698
60.9504
59.6825
62. 2183
-8.9540
65.4936

16.4285
15.6773
18. 8951
25.0217
21. 2306
25.0768

1.721
3.888
3 ~ 159
2.487
0.422
2.612

,0872
.0001
.0019
~ 0139
.6738
.0099

Least square means a contidence intervale from analysis of variance

Source LS Wean Std. Err. T value Prob. Upper 95% Lover 951

Pet iod Op-I
Period Op-2
Op 1 04Oplol
Op 105
Op205
Op106
Op.2 06
Op 10S
Op208
Op 109
Op209
Opl 10
Op 2 10
Op 112
Op 2 12

36.682
23.936
20.908
10.601
26.927

9 '20
16.660
4.232

38.657
11.912
46.568
65.584
39.449
29.843
67.603
56.668

1. 3527
2.9486
4.1008
9.4703
4.1008
7.4870
3.2169
7.4870
3.7684
F 4870
3.2169
7.4870
3.2833
1.4870
3. 2169
7.4810

27 ~ 12
8,12
5.10
1 ~ 12
6. 51
1 33
5.18
0.57

10.26
1. 59

14.48
8.76

12.02
3 '9

21.01
7.57

.0000

.0000

.0000

.2644

.0000

. 1810

.0000
,5727
.0000
.1136
.0000
.0000
F 0000
.0001
.0000
.0000

38.9196
28. 8142
27.6925
5.0609

33 7114
22.3012
21.9826
16.6183
44. 8913
24.2987
51.8900
77.9105
44.8801
42.2297
72 ~ 9252
69.0544

34 '437
19.0577
14.1236
26i2752
20ij424

2.4662
11.3383
-8. 1550
32.4223
-0.4746
41.2 ~ 56
53 ~ 1911
34.0169
11,4563
62.2809
44.2810

Paired comparisons of least square means betveen periods

Source

Period

Ditterence Std. Err. T-value

12.7458 3.2441 3.929

Prob. Upper 95t

~ 0001 18.1128

Lower 95%

7.3787

Paired comparisons ot least square means among stations between periods

Source Difference Std. Brr. T-value Prob. Upper 95% Lower 95t

Station Oi
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

31. 5152
17 ~ 0064
12.4288
26.744'1
19.0160
9.6058

10.9353

jo F 3201
8.5365
8.1488
8.3818
8.1488
8.1752
8 ~ 1488

3.05
1.99
1 53
3.19

-2.33
1 ~ 17
1 ~ 34

.0026

.0480
1292

.0017

.0209

. 2411

.1815

48.5891
31.1294
25.9105
40 6119
-5.5343
23,1312
24.4170

14.4414
2.8834
1.0529

12. 8175
32.4977
-3.9196
2.5463

Station-period means and deltas frcxa original data where control nij
Station Standard'pper

Station-Period N Wean Range Error 95% c.i. Lover
958 c.i.

Wean
Delta

Delta
Range

Upper
95% CIi.

Lover
95% C.I.

04 Op 1
04 Op 2
05 Op. 1
05 Op-2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op.2
12 Op 1
12 Op 2

16 81.86 90 58
4 129.42 68.67

16 75.84 62.07
5 100.16 65.41

26 84.24 68.29
5 105.25 63.78

19 63.25 93.7l
5 94 F 22 28.20

26 54.33 84.33
5 38 '5 55 '1

25 62.06 96.28
5 78.84 60.44

26 33.30 76.48
5 52.01 48.23

7.108
15.284
5. 571

13.948
4.073

12.626
6.499
5.036
4.849

10.595
5.480

12.028
3.914

10.445

97.01
178. 06
87.72

138. 88
92.63

140 30
76.90

108.20
64.32
68.16
73.37

112.23
41.36
81.01

66.71
80.78
63.97
61 ~ 43
75.85
70 ~ 19
49.59
80 '4
44.34
9.33

50.75
45.44
25.23
23.01

20.91
13.62
26.93
8.76

16.66
3.67

38.81
14 ~ 70
46.57
70.17
39.34
30.08
61.60
56.91

57.77
32.26
33.22
28.93
32.22
20.13
67.11
51.66
72.35
88.35
74.03
26.64
69.00
26.95

29.82
9 '4

32.01
23.74
20.52
15.66
48.37
40.45
53.64

119 '2
41.02
43.08
15.39
69.49

1 1.99
36.18
21.78
-6.22
12.80
8.32

29.26
-11.06
39.50
21.02
31 ~ 66
1'1,08
59.82
il.33

Period means and deltas trom original control data vhere nw2

Period
Station Standard Upper

N Hean Range Error 95% C.I.
Lover

958 C.I ~

Op 1
Op 2

26 100.90
5 108 92

48.00 3.294 107.68
56.07 11.462 140.74

94.11
77.09



Analysis of Variance for HST tor ADIV - Algal Diversity
StatiOna a 4, 5, 6, 8, 9, 10, 12 leVel wl tt MLLM

Data not transformed.

Source Source dt Brror df F value

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONiPBRIOD
STATION'SEASON
PSRIOD STATIONiSEASON

160.000
160.000
160.000
160.000
160.000
160.000
160.000

1.03
11.25
19.85

1 ~ 19
1.66
1.07
0.54

0.3120
0.0010
0.0000
0.2770
0.1348
0 ~ 3814
0 ~ 7738

Results tor Power Analysis
Power at alpha .1

Non-
Centrality
Parameter

Adjusted non-
Centrality
Parameter Power

Power to
Adjusted Detect 508
Power Change

PBRIOD 1.03 0,02 0.2667 0.1021 1.0000
STATIONiPERIOD 9.94 3.82 0.7376 0.3661 1.0000

Estimates for contrasts on combinations ot interaction terms

Source Ditference Std. Err. T-value Prob.

Period
Period
Period
Period
Period
Period

in DC
in FC
in FC-S
in FC M
in DC-S
in DC-W

0.1650
0.2356
0.0439
0. 5152
0.0137
0,3163

0.2858
0.2727
0.3287
0.4352
0.3693
0.4362

0.577 .5645
0.864 .3888

-0.134 .8939
1.184 .2383
0.037 .9705
0.725 .4695

Least square means a contidence intervals trom analysis of variance

Source LS Mean Std. Brr. T-value Prob. Upper 958 Lower 95%

Period Op.l
Period op 2
Op 1 04
Op 2 04
Op-1 05
Op205
Op106
Op206
Op los
Op.2 08
Op.l 09
Op209
Op 1 10
Op 2 10
Op 1 12
Op 2 12

0,171
0.120
0.345
Ol 588

-0.293
0.245
0.018

.0.059
0.001
0.132
0.092
0.405
0.180

.0.000
1.621
1.457

0.0235
0.0513
0. 0713
0.1647
0.0713
0.1302
0.0560
0. 1302
0.0655
0.1302
0.0560
0.1302
0.0571
0. 1302
0.0560
0.1302

7.52
2.33

-4.83
-3.57
4.10
1.88
0.32
0.45
0.02
1.01
1.64
3. 11
3.15
0.00

28.96
11.18

.0000 0.2158

.0209 '.2045

.0000 0.2269

.0005 0.3153

.0001 0. 174'1

.0619 0.0294

.7458 0.0744

.6527 0.1561

.9858 0.1096

.3130 0.0836

.1019 0.1846

.0022 0.6200

.0019 0.2146
~ 9985 0.2152
,0000 1.7133
.0000 1.6720

0.1380
0.0348
0.4629
0.8604
0.4108
0.4603

.0.1107
0.2742
0. 1073
0.3413
0.0005
0.1891
0.0856
0.2151
1.5282
1 ~ 2411

Paired comparisons of least square means between periods

Source

Period 0.0572 0.0564 1.014 .3120 0.1506 0.0361

Difference Std. Err. T-value Prob. Upper 95% Lower 958

Paired comparisons of least square means among stations between periods

Source Ditference Std. Brr. T-value Prob. Upper 95% Lower 95l

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.2430
0.0479
0.0405
0.1330
0. 3125
0.1803
0 ~ 1642

0.1795
0.1485
0. 1417
0.1458
0. 1417
0.1422
0 ~ 141'7

1.35
0.32
0.29
0.91

-2.20
1.27
1 ~ 16

~ 1778 0.5400
.7476 0.1978
.7752 0.2751
.3630 0.3742
.0289 -0.0780
.2067 0.4156
.2485 , 0.3987

-0.0540
0.2935
0.1940
0.1082

.0.5470
0.0550

.0.0703

Station-period means and deltas from original data Ohere control ni2

Sration Standard Upper
Station-Period N Mean Range Brror 958 c.i. Lower

95\ c.i.
Mean

Delta
Delta
Range

Upper Lower
958 CIi. 95% C.I.

04 Op 1
04 Op 2
05 Op 1
0$ Op.2
06 Op 1
06 Op 2
08 Op 1
08 Op. 2
09 Op 1
09 Op 2
10 Op 1
10 op.l
12 Op 1
12 Op.2

16 2.69 0.47 0.036
4 2.98 0.40 0.081

16 2.64 0.42 0.036
5 2.6'1 0.23 0.043

26 2.36 0.75 0.036
5 2,46 0.23 0.046

19 2.37 0.74 0.045
5 2.54 0.18 0.032

26 2.25 1.34 0 '74
5 2.00 0,45 0.088

25 2.16 1.13 0.058
5 2.46 0.91 0.147

26 0.72 1.52 0.087
5 0 ~ 93 0.82 0. 134

2.76
3.24
2.71
2.79
2.44
2,59
2.47
2.63
2.41
2.24
2.28
2.87
0.90
1.31

2.61
2,72
2.56
2.55
2.29
2.33
2.28
2.45
2.10
1,75
2. Oi
2.05
0.55
0.56

0.34
0. 61
0.29

.0.27
0.02
0.06
0.01
0. 14
0.09
0,40
0. 18

-0.06
1.62
1.47

0.68
0.38
0.91
0.43
1.06
0.31
1.02
0.29
1. 55
0 ~ 61
1. 11
1.05
1.47
0.68

0.23
0.33

-0.13
0.05
0.08
0.09
0. 14
0.00
0.25
0.68
0.30
0.43
1.78
1.82

-0.46
-O.88
0.45
0.49
0.12
0.20
0. 12
0.28
0.07
0.13
0.05
0. 54
1.47
1. 12

Period means and deltas from original control data where n~2

Period
Station Standard Upper

N Bean Range Brror 95% C.I.
Lower

95\ C.I.
Op 1
Op 2

26 2.35 0.75 0.041 2.43 2.26
5 2.40 0.21 0.043 2.52 2.28



Analysis ot Variance tor NET tor ASPP - Spp. Algae
Stations ~ 4, S. 6, 8. 9, 10, 12 level aj ft NLLW

Data not transformed.

Source

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONaPERIOD
STATION SEASON
PERIOD STATION SEASON

Source df Brror df
i60.000
160.000
160.000
160.000
160,000
160.000
160.000

P value

2.61
0.02

44.94
0.00
3.93
1 ~ 17
0.80

Prob.

0.1081
0.8863
0.0000
0.9796
0.0011
0.3270
0.5678

Results tor Pover Analysis
Pover at alpha e .1

Non
Centrality
ParameterSource

Adjusted non-
Centrality
parameter pover

pover to
Adjusted Detett sot
Pover Change

PERIOD
STATIONiPERIOD

2.61
23.57

1. 58
17. 27

0.4863
0.9842

0.3487 1.0000
0.9354 1.0000

Bstimates tor contrasts on combinations of interaction terms

Source Difference Std. Err. T-value

Period in DC
Period in PC
Period in PC-S
Period in PC-W
Period in DC-S
Period in DC W

0.0946
3.7314
4.0013
3.4615
0.1145
0.3037

i.1130
1.6347
1.9702
2.6090
2 ~ 2131
2.6148

0.055
2.283
2.031
1.327
0.052
0.116

.9560

.0238
0439

.1865

.9588

.9077

Least square means 8 confidence intervals from analysis of variance

Source LS Wean Std. Brr. T-value Prob. Upper 958 Lover 958

Period Op-1
Period Op-2
Op 1 04
Op204
Op.1-05
Op 2 05
Op106
Op 206
Op 1 08
Op208
Op-1-09
Op 209Opilo
Op?10
Op112
Op 2 12

3.511
2.964
1.441
1.350
2.009
0.938
0.848
0.979
2.795
2.363
3.344
6.254
4.533
3.588
9.606
7.979

0. 1410
0.3075
0.4276
0.9875
0.4276
0.7807
0.3354
0 ~ 7807
0.3929
0.7807
0.3354
0.7807
0.3423
0 ~ 7807
0.3354
0.7801

24.89
9.64
3.37

-1.37
4 '0
1 ~ 20
2.53
1.25
7 ~ 11
3.03
9.97
8.01

13 ~ 24
4.60

28,64
10.22

.0000 3.7442

.0000 3.4729

.0009 2.1480

.1735 0.2837

.0000 2.7168

.2316 2,2291

.0124 1.4030

.2116 2.2707

.0000 3.4448

.0029 3.6541

.0000 3.8992

.0000 1.5457

.0000 5.0996

.0000 4.8791

.0000 10.1607
0000 9.2'707

3.2775
2.4556
0.7332
2.9837
1.3020

-0.3541
0.2931
0,3124
2.1446
1,0709
2.789i
4.9626
3.9668
2.2959
9.0508
6.6876

Paired comparisons ot least square means betveen periods

Source Difference Std. Err. T-value

Period 0 '466 0 '383 1.616

Prob. Upper 95%

.1081 1.1062

Lover 958

0.013i
Paired comparisons ot least square means among stations betveen periods

Source Difference Std. Brr. T-value Prob. Upper 95% Lover 95%

station o4
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

2.1906
1. 0719
0.1311
0.4322

-2.9099
0.9457
1 ~ 6266

1.0761 2.59
0.8901 1.20
0.8497 -0. 15
0.8740 0.49
0.8491 3 ~ 42
0.8524 1 ~ 11
0 ~ 8497 1. 91

.0104

.2303
.8776
.6216
:OOOS
2689

.0574

4.5709
2.5445
1.2746
1.8782
1.5042
2.3560
3.0323

1. 0103
0.4007
1.5368

-1.0137
4.3157

-0.4646
0.2209

Station-period means and deltas fran original data vhere control
I

Station Standard Upper Lover
Station-Period N Wean Range Brror 95% c.i. 95% c.i.

no2

Wean
Delta

Delta Upper
Range 958 Cli.

Lover
95% C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op
12 Op-2

16 13 ~ 93 6.?0 0.456
4 17.08 4.50 1.05i

16 13.36 7.40 0.476
5 14.40 i.40 0.654

26 1' ' '0 0 ~ 174
5 14.32 i.20 0.574

19 12.72 5.20 0.303
5 12.80 1.70 0.332

26 11,84 8.60 0.465
5 8.74 5.80 1.017

25 10.53 9.20 0 ~ 399
5 11.66 4,40 0.797

26 5.58 6.40 0.350
5 7.20 3.00 0.585

14.90
20,42
14.38
16 ~ 22
14.70
15.91
13.36
13,72
12.80
11.56
11.35
13.87
6.30
8.82

12.96
13 ~ 73
1? 35
12.58
13.98
12.73
12.09
11.88
10.88
5.92
9.70
9.45
4.86
5.58

1 ~ 44
-1.70
'?.01
0.82
0.85
0.90
2,79

3.34
6.48
4 '7
3.56
9. 61
8.02

6.iS 2.37
S.iS 1.90
4.70 2 '9
2.65 2.14
4.75 1.37
2.70 2,18
5.85 3.59
2.70 3.79
8.70 4.19
8.05 10.42
8.85 5.40
3.65 5.56
5.10 10.23
4.60 10.26

0.51
5.30
1.23
0.50
0.33
0,38
1.98
1 ~ 05
2.50
2.54
3.74
1 56
8.98
5.78

Period means and deltas from original control data vhere nv2

Period
Station Standard Upper

N Hean Range Brror 95% C.I.
Lover

95% C.I.
Op 1
Op 2

26 15.19
5 15,22

4.65 0.254 15.71
2.25 0.406 16.35

14.66
14.09



Analysis of Variance for NET for 0287 - Acanthina spp.

StatiOna a 4, 5, 6, 8, 9, 10 ~ 12 leVel ~ 3 fC MLLW

Data transformed using log base)0(x i .I)
Results for Analysis of Variance

Source Source df, Error df P-value Prob.

PERIOD
SEASON
STATION
PERIODi SEASON
STATION PERIOD
STATION'SEASON
PERIODisTATIONisBASON

Results for Power Analysis
Power at alpha ~

162.000
162.000
162.000
162.000
162.000
162.000
162.000

0. 06
4.24

13.03
5.00
1. 33
0.66
1.71

0.8092
0.0410
0.0000
0.0267
0.2468
0.6853
0.1219

Source

Non
Centrality
Paraaeter

Ad)usted non
Cenrrality
Parameter Po er

Pover to
Adjusted Detect 508
Po er Change

PERIOD 0.06 0.00 0,1098 0.9760
STATION PBRIOD 7.98 1.88 0.6395 0.2247 0.3245

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC N
leriod in DC-S
Period in DC-N

0.4706
-0.6063
0.0528

-1.2654
1.0660

-0.1248

0.4065
0.3864
0.4675
0 ~ 6154
0 '253
0.6205

1.158 .2487
1 ~ 569 .1186
0. 113 ~ 9102
2.056 .0414
2,029 .0441

-0.201 .8409

Least square means I confidence intervals froa analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lover 958

Period Op-1
Period Op 2
Op 1 04
Op204
Op-1-05
Op205
Op 106
Op206
Op 108
Op-2-Os
Op109
Op209
Op 1 10
Op 2 10
Op 112
Op 2 12

0.378
-0.358
0.905
0.750
0.861
0.535
0.235

-0. 108
0.213
0.649
0.231
0.246
0.011
0.085
0. 651
0.626

0.0331
0.0730
0,0986
0.2343
0.0986
0.1853
0.0796
0.1853
0.0796
0.1853
0 ~ 0932
0.1853
0. 0812
0.1853
0.0796
0.1853 4

11.40
4 ~ 91
9.18

-3.20
-8.7)
2.89
2.95
0.59
2.68
3.50
2 48
1.3)
0.13
0.46
8.18
3.38

.0000

.0000

.0000

.0016

.0000

.0044

.0037

.5591

.0082

.0006

.0142

.1866

.8972

.6460

.0000

.0009

-0 ~ 3229
-0.2376
0.7417
0.3624

-0.6975
0.2289
0,1030
0.1980

-0.0814
0.3422
0.3855
0.5522
0.1239
0.2212
0.5194

-0. 3194

0.4325
0.4790

-I.O68O
1 ~ 1377
1.02)7
0.8419

-0.3664
0.4149
0.3448
0.9552
0.0770
0.0607
0.1449
0. 391'7
0.7828
0.9324

Paired comparisons of least square means betveen periods

Source

Period 0.0194 0.0801 0.242 .8092 0.1132 .0.1519

Difference Std. Err. T-value Prob. Upper 958 Lower 95%

Paired comparisons of least, square means among stations between periods

Source

Station 04
Station 05
Station 06
station 08
Station 09
Station 10
Station 12

0.1548
0.3252

-0. 1263
0.4356
0.0145
0.0747

-0.0252

0.2542
0 '099
0.2016
0,2016
0.2074
0.2023
0.2016

Difference Std. Brr.
0.61
1.55
0.63
2. 16
0.07
0.37

-0.13

.5434 0,2658

.1232 0.0220

.5320 0.2073
0322 0.7692

.9443 0.3286

.7122 0.4094

.9006 0.3084

T-value Prob. Upper 95l Lover 95%

0.5754
-0.6724
0.4599
0.1020
0.3576
0.2599

-0.3588

Station-period means and deltas froa original data vhere control ne2

Station Standard Upper Lover
Station. Period N Mean Range Brror 95l c.i. 958 c.i. Mean

Delta
Delta Upper
Range 95% CIi.

Lower
95% C.I.

04 Op. 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op.2
10 Op 1
10 Op 2
12 Op 1
12 Op.)

17 1.58 3.60 0.253
4 0,60 1.20 0.271

17 1.31 2.00 0.159
5 0 ~ 88 2.40 0.403

26 0.38 1.60 0.080
5 0.36 1.00 0.194

26 0.35 1.20 0.070
5 0.96 2,00 0.354

19 0.02 0.20 0.014
5 0.04 0.20 0.040

25 0.32 2.20 0.129
5 0.20 0.40 0.089

26 1.07 5.40 0.201
5 1.04 1.60 0.279

2 ~ 11
1.46
1. 64
2,00
0.55
0.90
0 50
1.94
0.05
0.15
0.59
0.45
1.48
1. 81

1.04
-0.26
0.97
0.24
0.22
0.18
0.21
0.02
0. 01

-0.07
0.05
0.05
0.65
0.27

1 ~ 48
0.58
1.21

-0.68
-0.25
0.16
0.22
0.76
0.09
0. 16
0.18

-0.00
.0.93
-0.84

3.60
1 ~ 10
2.10
1.50
2.10
1. 70
1,50lilo
0.30
1,10
2.30
1. 10
5.30
1.60

0.93
0,21
0.85
0,00
0,07
0.66
0.05
0.19
0.14
0.69
0.06
0,53
0.52

-0.00

-2.03
1.36
1. 57
1.)6
0,4)
0.98
0.38
1,33
0.05

-0.37
-0.42
-0.53
1.35
1.68

Period means

Period

Op 1
Op. 2

and deltas from original control data vhere n~2

Station Standard Upper Lover
N Mean Range Error 958 C.I. 958 C.I.

26 0.13 0.60 0 ~ 029 0 '9 0 F 08
5 0.20 0.90 0.176 0.69 0.29



Analysis of Variance for HBT Cor 0264 - Anthopleura elegantissima

Stations ~ 4, 5, 6i 8, 9 ~ 10, 12 level i3 fc HLLW

Data transCors¹d using log baselo(x ~ . I)
Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONS PERIOD
STATION'SEASON
PERIOD~ STATION~SEASON

Resulrs for Power Analysis
Power at alpha ~ .1

162.000
162.000
162.000
142.000
162.000
162.000
162.000

6.79
14.16

192.28
4.23
7,02
0.20
0.19

0.0100
0.0002
0.0000
0,0413
0.0000
0.9778
0.9787

Source

PERIOD
STATIONS PERIOD

Non
Centrality
Parameter

6 '9
42 ~ 13

5,71
35.61

0.8291 0.7687 1.0000
0.9999 0,9991 0.6771

Adjusted non- Pover to
Centrality Adjusted Detect 501
Paras¹ter Pover Power Change

Estimates for contrasts on combinations of interaction terms

Source DlfCerence Std. Err. T-value Prob.

Period in DC
Period ln PC
Period in PC-S
Period in PC-w
Period in DC-S
Period in DC-W

1.2580
.0.3162
-0.0562
0.5762
1.7414
0 ~ 7745

0.2619
0.2490
0.3012
0.3965
0.3385
0.3998

4.803 .0000
1.270 .2059
0.187 .8522
1.453,1481
5.145 .0000
1.937 .0544

Least square means 6 confidence intervals from analysis of variance

Source LS Hean Std. Err. T-value Prob. Upper 95% Lover 95%

Period Op 1
Period Op-2
Op 1 04
Op)04
Op 105
Op 205
Op los
Op 206,
Op los
Op 208
Op109
Op 209
Op 1 10
Op 210
Op 1 1)
Op 2 12

0.799
0.93

'.825

I ~ 802
1.432

-1.278
0.740
0.601
0.765
1.119
1.503
0 ~ 780
1.337
1.140
0.999
1,377

0.0213
0,0470
0.0635
0.1510
0.0635
0.1 194
0.0513
0 ~ 1194
0.0513
0.1194
0.0601
0,1 194
0.0523
0.1194
0.0513
0.1194

37.46
-19. 87
28.72

-11.93
22.54
10.70
14.43
5.04

14.91
9.37

25.02
6.53

25,54
9.55

19 ~ 48
11.53

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000
F 0000
.0000
.0000
.0000
F 0000
.0000

0.7640
-0.8561

1 7197
1.5521
1.3272
1.0802
0.6551
0.40)9
0.6799
0.9215
1,6024
0.9773
1.2505
0.9426
0.9144
1,1794

-0.8346
1.0116
1.9299
2.0516

-1.5374
1.4752

-0.8248
0.7988
0.8496
1.3164
1.40)7
0 ~ 582 ~
1.42)6
1.3375
1.0841
1,5743

Paired comparisons of least square means betveen periods

Source

Period 0.1345 0.0516 2.606 .0100 0.2199 0.0491

DifCerence Std. Err. T-value Prob. Upper 958 Lover 951

Paired comparisons of least square s¹ans among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lover 95%

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.02)0
0. 1546
0.1386
0.3542
0. 7232

-0.1970
0.3776

0.1638
0.1352
0.1299
0,1299
0. 1336
0. 1303
0.1299

0.14
1.14
1.07
2.7l
5.41
1,51
2,91

.8886 0.2480

.2546 0.0691

.2876 0.0763
,0071 0.5691
.0000 0.9442
.1327 0.0186
.0042 0 5925

0.2940
0.3783
0.3535
0.1393
0.5021
0.4126
0. 1627

Station-period means and deltas from original data where control nsj

Station 'tandard Upper Lover
Station-Period N wean Range Error 95% c.l. 951 c.l.

Hean
Delta

Delta
Range

Upper
95% CIi.

Lover
95% C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op. 1
10 Op-2
12 Op 1
12 Op 2

17 271 ~ 44 192.40
4 161.50 58.80

17 113.22 137.20
5 52.04 16.60

26 23.58 37.00
5 11 F 08 6.60

26 25 F 02 32.20
5 35.92 21.40

19 0.06 0.80
5 0.36 0.20

25 101.11 163.00
5 38.08 21.40

26 47.42 88.60
5 67.36 29.80

12.243
1).slo

F 025
2.707
1,752
1.131
1.700
3.781
0.043
0.040

11.388
3.598
4.805
5.196

297.39
205.51
130 ~ 24
59.55
27.19
14.'77
28.52
46.42
0.15
0.47

124. 62
48.07
57,31
82.34

245.48
117 ~ 49
96.21
44.53
19.97
7.39

21.52
25.42
0.03
0. 25

77. 61
28.09
37.52
52.38

267.12
-159. 30
108.91
49.34

-19. 33
8.38

20.78'33.22

4 ~ 25
2 '

'7.12

35.38
43. 1'I
64.66

192. 30
58.20

138.20
14,50
33.70
5.50

32.80
19.40
9.80
3.20

162.30
18.20
89.60
31.50

241 1)
116.09
92.10
42.3 ~

-16. 10
5.44

17.1)
23.74

5.23
4.03

73.72
26.4)

-32<99
-48.77

293.12
202.51
125.72

56.34
22.56
11 ~ )2
24.43
42.70
)i27
0.65

120.53
44.33
53.35

-80.55

Period e¹ans and deltas Craa original control data where nv2

Period
Station Standard Upper

N Hean Range Error 95) C.I.
Lover

958 C.I.
Op. 1
Op 2

26 4.25 9.00 0.348 4.96 3.53
5 2.70 3.20 0.625 4.44 0.96



Analysis of Variance for HBT for 0395 - Chthamalus fissus
Stations v 4, 5, 6, 8, 9, 10, 12 level +3 ft NLLW

Data transfoxmed using I/(x v .5)

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PBRIOD'SEASON
STATIONS PBRIOD
STATION~SEASON
PERIOD STATION SEASON

Results for Pover Analysis
Pover at alpha ~ .1

162.000
162.000
162.000
162.000
162.000
162.000
162.000

4.36
0.20

20.45
0.11
2.11
0.38
0.57

0.0384
0.6526
0.0000
0.1379
0.0548
0.8879
0.'7525

Source

PERIOD
STATION~PERIOD

Non-
Centrality
Parameter

4.36
12. 66

Adjusted non- power to
Centrality Adjusted Detect 50l
Parameter Power Pover Change

3.31 0.6680 0 ~ 5660 0.8871
6 ~ 51 0 ~ 8384 0 ~ 5517 0 ~ 1910

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-W
Period in DC-S
Period in DC-w

0.0078
1.6400
1. 9605
1. 3195
0.0663
0.0506

0.5666
0.5386
0. 6517
0.8578
0.7322
0.8649

0.014 .9890
3.045 .0027
3.008 .0030
1.538 .1259

.0.090 .9280
0.059 9534

Least square means a confidence intervals from analysis of variance

Source LS Mean Std. Brr, T value Prob. Upper 95l Lover 95l

Period Op-1
Period Op-2
Op 1 04
Op 2 04
Op 1 05
Op 2-05
Op I 06
Op.2 06
Op.1-08
Op208
Op.1.09
Op209Oplle
Op 2 10
Op112
Op212

0.329
0.096
0.196
0.011
0.045
1.026
0.556

.0.917
0.660
0.911
1.125
0.924
0.256
0.309
0.577
0.481

0.0462
0. 1017
0. 1374
0 ~ 3266
0.1314
0.2582
0.1109
0.2582
0.1109
0 F 2582
0,1300
0.2582
011132
0.2582
0. 1109
0.2582

7.13;0000
0.94 .3475
1.43 .1550
0.03 .9722
0.33 .7446
3.91 .0001
5.01 .0000
3.55 .0005
5 '5 F 0000
3.53 .0005
8.65 .0000
3.58 .0005
2.26 ~ 0252
1.20 .2333
5.20 .0000
1.86 .0643

0,4054
0.2641
0.4238
0.5289
0.2722
0.5990
0.3727
0.4903
0.8437
1.3386
1.3396

'1. 3515
0.4432
0.1361
0.7608
0.9083

0.2526
-0. 0124
0.0310
0.5517
0.1825
1.4533
0.7398
1.3446
0.4766
0.4843
0.9096
0.4911
0 ~ 0686

-0. 1183
0.3937
0.0539

Paired comparisons of least square means betveen periods

Source

Period 0.2332 0.1117 2.088 ~ 0384 0 ~ 4179 0.0484

Difference Std. Brr. T-value Prob. Upper 951 Lower 95l

Paired comparisons of leasr, square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95l Lover 95'l

Station Oi
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.2078
1.0710
0. 3612
0.2513
0.2003

-0.0530
0.0961

0.3544
0.2925
0. 2810
0. 2810
0.2891
0.2820
0.2810

0.59 .5585
3 '6 ~ 0003
1.29 .2005
0.89 .3726
0.69 .4893
0.19 .8511
0.34 .1328

0.7940
1,5549
0.8262
0.2137
0.6186
0.4134
0.5611

0.3785
0.5811
0. 1037
0. 7162
0.2179
0.5195

-0.3688

Station period means and deltas from original data vhere control n 2

Station Standard Upper
Station-Period N Wean Range Error 95l c.i.

Lover
95'l c.i. Hean

Delta
Delta
Range

Upper
95l CII~

Lover
95l C.I.

04 Op 1
04 Op.2
05 Op 1
05 Op.l
06 Op 1
06 Op.2
08 Op 1
08 Op.2
09 Op.1
09 Op 2
10 Op 1
10 Op.2
12 Op 1
12 Op 2

17
4

17
5

26
5

26
5

19
5

25
5

26
5

0.66 1.81
0.28 0.62
0.42 0,97
0.00 0.00
0.08 0.49
0.03 0.14
3.93 14.10

16.11 7.85
17.15 25.07
20.07 10.42
3.01 10.90
2.04 5.21
1.72 5.28
2.17 5.00

0. 127 0. 93
0.136 0.71
0.065 0.56
0.000
0.021 0.12

„0,028 0.10
0.698 5.31
1.503 20.88
1.886 21.11
1.946 25,47
0.735 4.59
0.861 4.45
0.254 2.24
0.881 4.61

0 ~ 39
0."15
0.28

0.04
-0.05

'.49

12.53
13.19
14. 61

1 ~ 55
0. 37
1. 19
0.28

-0.26
0. 15

-0.02
0.82
0.32
0.79
3.'53

15.89
16.74
19.25
2.67
1.22
1.32

-1.35

2.60
1.25
2.12
2.22
2.22
2.08

14.31
9. 37

25.00
10.66
12.51
2.99
5.56
2.99

0.06
1. 03
0.22
1.96
0.47
1.86

.2.10
10.89
12.78

.14.08
-1.13
0. 15
0.82
0. 18

0.58
oa73
0.25
0.33
0,16
0.28
4.97

~ 20.88
20.70
24,42

4 ~ 21
-2.59
1.83
2.88

Period means and deltas from original control data where n~2

Period

Op 1
Op 2

Station Standard Upper Lower
N Wean Range Error 95'l C.I. 95l C.I.

26 0,40 1.94 0.010 0.54 0.25
5 0.82 2.22 0.412 1.96 0.33



Analysis ot Variance tor HBT tor 0298 - Cyanoplax spp.

Stations 4 ~ 5. 6. 8. 9. 10, 12 level +3 tt NLLW

Data transformed using log baselo(x ~ .ZI

Results tor Analysis of Variance

Source Source dt Error df P value Prob.

PBRIOD
SEASON
STATION
PBRIOD<SEASON
STATION < PSRIOD
STATION'SEASON
PERIOD'STATION<SBASON

Results tor Po er Analysis
Pcwer at alpha

162.000
162.000
162.000
162.000
162.000
162.000
162.000

2.87
15.19
5.75
2.00
1.06
0.93
0.13

0.0920
0.0001
0.0000
0 ~ 1594
0.3907
0.4777
0.9929

Source

Non-
Centrality
Parae»ter

Ad>usted non- Power to
Centrality Ad)usted Detect Sot
Parae»ter Power Power Change

PERIOD 2.87 1.84 0.5175 0.3853 0.9956
STATZON<PERIOD 6 '4 0.26 0 5412 0.1160 0.1463

Bstimates tor contrasts on combinations of interaction terms

Source Ditterence Std. Err. T-value Prob

leriod in DC -0.0760 0.4194 -0.181 .8563
Period in PC -0.9046 0.3987 -2.269 .0246
Period in PC-S -0.3769 0.4S23 -0.781 .4357
Period in FC-N -1.4323 0.6349 -2.256 .0254
Period in Dc-8 0.2142 0.5419 0.395 .6931
Period in DC-W -0.3663 0.6401 -0.572 .S679

Least square s»ans 8 contidence intervals trcm analysis ot- variance

Source LS Wean Std. Err. T-value Prob. Upper 958 Lower 95%

Period Op-1 0.654
Period Op 2 ~ 0.514
Op 1 04 0.885
Op 2 04 .0.708
Op 1 05 1.041
Op 20S 0.471
Op106 0.567
Op 2-06 0 F 409
Op 1 08 0.910
Op208 0.942
Op 1 09 0. 531
Op-2 09 0.604
Op 1lo 0.221
Op 2 10 0.244
Op 1 12 0,423
Op 2 12 0.219

Paired comparisons oi Zeast

0.0)42
0 F 0753
0. 1017
0 2417
0 ~ 1017
0. 1911
0 ~ 0821
0. 1911
0.0821
0 ~ 1911
0.0962
0 ~ 1911
0 '838
0.1911
0.0821
0. 1911

19.14 .0000
6.83 .0000
8.70 .0000
2.93 .0039

10.23 .0000
2 ~ 46 .0148
6.90 .0000
2.14 .0338

11.08 .0000
4.93 .0000
5.52 .0000
3.16 .0019
2.63 0093

-1 ~ 27 ~ 204)
5.15 .0000
1 ~ 15 <2531

square means between periods

0.5973
0 ~ 3892
0 ~ 7168
0.)081
0 ~ 8724
0.1545
0.4307
0.0929
0.7741
0.6254
0.3720
0.2879
0 ~ 0819
0.0726
0.2869
0.0970

-0.7104
0.6)83

-1.05)4
1.1080
1.2090
0.7869
0.7024
0.7252
1 ~ 0458
1.2577

-0.6903
0.9202
0.3592
0.5597
0.5586
0.5354

Source

Period 0.1401 0.0827 -1.695 .0920 0.0033 0.2768

Ditterence Std. Err. T-value Prob. Upper 958 Lower 958

Paired comparisons of least square s»ans among stations between periods

Source Ditterence Std. Brr. T-value Prob. Upper 95% Lower 958

Station 04
station os
Station 06
Station 08
Station 09
Station 10
Station 12

0.1770
0.$ 700
0. 1575
0. 0316
0.0729
0.0231

-0.2035

0.2623
0. 2165
0.2080
0.2080
0.2140
0.2087
0.2080

0.6S .5006
2.63 .0093

-0.76 .4499
0.15 .8796
0.34 .7338
0. 11 <9122
0.98 .3293

0.2568
0.2119
0.1866
0.3757
0.4268
0.3683
0.1406

-0. 6109
0.9282
0. 5017
0.3126
0.2811

-0.3222
0.5477

Station-period e»ans and deltas frees original data where control ni)
Station Standard Upper Lower

Station Period N Wean Range Error 95% c.i. 9$ % c.i.
Wean

Delta
Delta Upper
Range 951 CIi.

Lo er
9$ % C.Z.

04 Op 1 17
04 Op 2 4
05 Op 1 17
05 Op 2 5
06 Op-1 26
06 Op-2 5
08 Op 1 26
08 Op 2 5
09 Op 1 19

~ 09 Op 2 5
10 Op 1 25
10 Op 2 5
12 Op 1 26
12 Op.) 5

1.75 6.00
1.50 2.20
2.24 7.60
0.80 1.40
0.98 3.60
0.72 1.20
2 '5 10.00
2.84 5.60
1.04 4.40
0.80 1.20
0.33 1.00
0.36 0.80
0.58 2.60
0.32 0.80

0,403
0.480
0.471
0.276
0<215
0.258
0.614l.015
0.316
0.200
0.072
0.147
0.135
0.136

2.61 0.90
3.03 -0.03
3.23 , 1.24
1.57 0.03
1.43 0.54
1.44 0.00
4.12 1.59
5.66 0.02
1.71 0.38
1.36 0,24
0.48 0.18
0.77 0.05
0.86 0.31
0.70 0.06

-1.66
1.38
2 ~ 14

.0.68
0.87

-0.60
2.74
2 '2

-0.92
0.68

-0 '1
0.24
0.47
0.20

5.80 0.8)
2.20 0.13
7.40 1.17
1.50 0.08
3 F 40 0.44
1,00 . 0.03

10,10 1,51
5.30 0.03
4.60 0.26
1.00 0.22
1.20 0.09
0.60 0.12
2.80 0.21
0.60 0.06

2 ~ 49
2.88
3,11
1.4 ~
1.)0
1.23
3.97
$ .41

-1.58
1 ~ 14
0.32

-0.60
0.73

-0.46

leriod means and deltas from original control data where n 2

Period

Op 1
Op 2

Station Standard Upper Lower
N Wean Range Error 9$ % C.Z. 95\ C.Z.

26 0.12 0.60 0.0350,19 0.04
5 0.12 0.30 0.058 0.28 0.04



Analysis o! Variance tor NET tor 0300 - Pissurella volcano

Stations v 4, 5, 6, 8, 9, 10, 12 level +3 tt NLLW

Data transformed using I/(x a .II
Results for Analysis ot Variance

Source

PBRIOD
SEASON
STATION
PERIOD'SEASON
STATION~PERIOD
STATION ~ SEASON
PERIOD'STATION~SEASON

Results tor Pover Analysis
Pover at, alpha .1

1 5. 07 0.0257
1 7.10 0.0085
6 11. 03 0.0000

5.39 0.0215
6 0. 51 0.8030
6 0. 36 0 ~ 9015
6 0.08 0.9983

162.000
162.000
162.000
162.000
162.000
162.000
162.000

Source dt Brror df P-value Prob.

Source

PBRIOD
STATION PERIOD

Non-
Centrality
Parameter

5.07
3.04

Adjusted non- Povar to
Centrality Adjusted Detect 50%
Parameter Pover I'over Change

4.01 0.7251 0.6367 0.1547
0.00 0.3088 0. 1124

Estimates tor contrasts on combinations of Interaction terms

Sou'rce Ditference Std. Rrr. T-value Prob.

Period
Period
Period
Period
Period
Period

in DC
in PC
in FC-S
in PC-W
in DC-S
in DC-W

8.1891
3.2)56
2.0118
8.4829

-1. 6565
14.7217

3. 6165
3.4951
4.2285
5.5661
4.7512
5.6119

-2.221 .0273
0.926 .3560
0.476 .63 '
1.524 .1295
0.349 .7278
2.62) .0095

Least square means 8 contidenca intervals from analysis ot variance

Sou'rce LS Hean Std. Brr. T-value Prob. Upper 95% Lover 958

I'eriod Op-1
Period Op 2
Op 1 04
Op204
Op)05
Op205
Op-1-06
Op-2 06
Op los
Op 208
Op 109
Op-2-09
Op. 1-10
Op210
Op112
Op-2-12

0.155
1.477
3.411
0.833
2 ~ 124
1.94

'.423

1.944
0.216
2.389
6.292
7.844
3.168
6.773
2.372
1.944

0.2995
0.6599
0.8919
2.1194
0. 8919
1. 6755
0.7199
1.6755
0.7199
1. 6755
0.8433
1. 6755
0.7)48
1,6755
0.7199
1.6755

0.52
2.24
3.82

-0.39
-2.38
1,16
3.)7
1,16
0.30
1.43
7.46
4.68
4.31
4.'04

-3.29
1. 16

.6052

.0266

.0002

.6947

.0184

.2475

.0010

.2475

.7648

.1559

.0000

.0000

.0000
, ~ 0001
.0012
.2475

0.3404
2.5686

-1.9355
2.6728
0,6484
0.8274
1.2321
0.8274
0. 9152
5. 1601
7.6868

10. 6157
4.3832
9 '444
1.1808
0. 8214

-0.6507
0.3853

-4.8863
4.))94
3.5993
4. 7163
).6140
4.716)
1.4067
0.3829
4.8966
5.0721
1.9521
4.0008
3.5628
4. 7)63

Paired comparisons ot least square means betveen periods

Source

Period .1.6321 0.7247 -2.252 .0251 -0 F 4333 -2.8309

Difterence Std. Err. T-value Prob. Upper 958 Lover 958

Paired comparisons ot least square means among stations between periods

Source Ditterence Std. Brr. T-value Prob. Upper 958 Lover 958

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

2,5715
0 1794
0 '186
2.6046
1. 5522
3 6049
0.4274

2.2994
1. 8981
1.8236
1,8236
1.8758
1. 8295
1. 8236

Iri2
0.09

-0.26
-1.43
-0.83
1.97

-0.23

.2640

.9248

.7933

. 1551

.4092
,0505
.8150

1.2263
2.9606
2.5382
0.4122
1. 5509
0.5783
2.5895

-6.38bi
3. 3194
3.4955
5.6215
4.6553
6.6316
3.4442

Station-period means and deltas tram original data vhera control ne2

Station Standard Upper
Station. Period N Wean Range Brror 95% c.i.

Lover
958 c.i.

Naan
Delta

Delta Upper
Range 951 CIi.

Lover
95% C.I'.

04 Op 1
04 Op 2
05 Op. 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op.2
12 Op 1
12 Op 2

17
4

17
5

26
5

26
5

19
5

25
5

26
5

0.00 0.00
0.05 0.20
0.05 0.40
0.00 0.00
0.01 0.20
0.00 0.00
0,47 5.20
0.20 0.40
8.86 39.80
5.96 8.40
1. 85 11.40
2.96 8. ~ 0
0.02 0.40
0.00 0.00

0.000
0.050
0.027
0.000
0.008
0.000
0.256
0.089
2.993
1.516
0,621
1.537
0.015
0.000

0.21 0.11
0.10 0,01

0.02 0.01

1.00 0.06
0.45 0.05

15.15 2.57
10 17 1 ~ 75
3.13 0.57
7.23 1.31
0.05 0.02

0.12
0.03
0. 08
0. 06
0.08
0.06
0.38
0. 14
8. 75

.5.90
-1.76
2.90
0.08
0.06 ~

0.50 0.21
0.30 '.23
0.50 '.15
0.20 0.17
0. 50 0. 14
0 ~ 20 0.17
5.20 0.13
0 ~ 30 0.03

39.30 -2.50
8.60 1.60

11.50 0.50
8.50 1.39
0.10 0.140.20, 0.17

0.04
0,18
0. 01
0.05
0.03
0.05
0.89
0.31

15.00
10,20
3.01
7. 19
0.02

-0.05

Period means and deltas tron original control data vhere na)

Period

Op 1
Op 2

Station Standard Upper Lover
N Wean Range Error 958 C.I. 958 C. I.

26 0.09 0.50 0.028 0.15 0.04
5 0.06 0.20 0.040 0.17 0 ~ 05



Analysis ot Variance for HBT for 0484 - Kaliclona spp.

Stations 4, 5, 6, 8, 9, 10, 12 level +3 ft HLLM

Data not transtoreed.

Results tor Analysis ot Variance

Source Source dt Error df P-value

PERIOD
SEASON
STATZON
PERIODiSEASON
STATION'PERIOD
STATION~SEASON
PERIOD'STATIONiSEASON

Results for Pover Analysis
Pover ar. alpha a .1

162.000
162.000
162.000
162,000
162 F 000
162.000
162 000

0 ~ 32'2.27
0. 09
0. 51
0.07
0.07
0.04

'.57000.0006
0.9972
0.4773
0.9985
0.9987
0.9998

Source

PERIOD
STATIONiPERIOD

Non-
Centrality
Paraneter

0.32
0.43

Adjusted non-
Centrality
Paraeeter Pover

Pover to
Adjusted Detect 501
Pover Change

0.00 0.1540 0. 1057
0.00 0,1267 0. 1144

Estieates for contrasts on cocbinations of interaction terna

Source Ditterence Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-H
Period in DC-S
Period in DC-N

0.0060
0. 0153

-0.0000
0.0306

-0.0053
0. 0173

0.0271
0.0257
0.0311
0.0410
0.0350
0. 0413

0.220 .8258
0.594 .5532
0.000 1.000
0.746 .4566
0.153 .8788
0.418 . 6763

Least square aeans 6 confidence intervals tron analysis ot variance

Source LS Nean Std. Err. T-value Prob. Upper 95% Lover 95%

Period Op 1 0.010
Period Op 2 0.007
Op 1 04 0,010

r Op204 -0.000
Op 1 05 0. 010
Op 2-05 0.009
Op 1 06 0. 013
Op1 06 0.009
Op.l 08 0.005
Op 2 08 0 ~ 009
Op 1 09 0. 010
Op209 0.009
Op 1lo 0.012
Op 2 10 0.009
Op 112 0. 013
Op212 0.009

0.0022
0.0049
0 ~ 0066
0. 0156
0.0066
0.0123
0 ~ 0053
0. 0123
0.0053
0.0123
0.0062
0.0123
0.0054
0.0123
0.0053
0.0123

4.75
1. 53
1.47
0.00
1.47
0.70
2.52
0,70
1.01
0.70
1.68
0.70
2. 14
0,70
1. 52
0.70

.0000 0.0141

.1274 0.0155
,1436 0.0205
1.000 0.0258
.1436 0.0205
.4824 0.0291
.0127 0.0221
.4824 0.0291
.3148 0.0141
~ 4824 0.0291
.0952 0.0207
.4824 0.0291
.0338 0.0205
.4824 0.0291
.0127 0.0221
.4824 0.0291

0.0068
0.0006
0. 0012
0.0258
0.0012
0. 0117
0.0046
0.0117

-0.0034
0.0117
0.0002
0.0117
0.0026
0.0117
0.0046
0.0117

Paired coeparisons of least square scans betveen periods

Source

Period 0.0030 0.0053 0.569 .5700 0.0119 0.0058

Difterence Std. Err. T-value Prob. Upper 958 Lover 958

Paired cceparlsons ot least square scans anong stations betveen periods

Source Difference Std. Err. T-value Prob. Upper 95% Lover 95%

station o4
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.0096
0 ~ 0010
0.0047

-0.0033
0. 0017
0.0029
0.0047

0.0169
, 0.0140

0.0134
0.0134
0.0138
0.0135
0.0134

0.57 .5695
0.07 .9450
0.35 .7281
0.25 .8038
0.13 .9001
0.21 .8301
0.35 .7281

0.0376
0. 0241
0.0269
0 0189
0.0246
0.0252
0.0269

-0. 0183
0.0221
0.0175
0.0255
0.0211
0.0194

-0.0175

Station-period scans and deltas traa original data vhere control ne2

Station Standard Upper
Station-Period N Nean Range, Error 95% c.i.

Lover
95% c.i.

Hean
Delta

Delta Upper Lover
Range 958 Cli 95% C.Z.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op.l
09 Op 2
10 Op 1
10 Op 2
12 Op I
12 Op 2

17 0.00 0.00 0.000
4 0.00 0.00 0.000

0.00 0.00 0.000
5 0 F 00 0 F 00 0 ~ oooli

26 0.00 0.00 0.000
5 oooo 0.00 0.000

26 0 01 0.14 0.006
5 0.00 0.00 0.000

19 0.00 0.00 0.000
5 0.00 0.00 0.000

25 0.00 0.00 0.000
5 0.00 0.00 0.000

26 0.00 0.00 0 ~ 000
5 0.00 0.00 0.000

0.02 0.00

0.01
0.00
0.01
0. 01
0. 01
0. 01
0.01
0.01
0.01
0. 01
0.01
0.01
0,01
0. 01

0.10
0.00
0.10
0.03
0.10
0.03
0. 17
0.03
0.10
0.03
0.10
0.03
0. 10
0.03

0.03

0.03
0.03
0.03
0.03
0.02
0.03
0.02
0.03
0.02
0.03
0.03
0.03

-0.00

-0.00
0.01
0.00
0.01
0.01
0,01
0.00

-0.01
0.00
0.01
0.00
0.01

Period scans snd deltas fraa original conrrol data vhere ne2

I'erlod

Op 1
Op 2

Station Standard Upper Lover
N Nean Range Error 958 C.Z. 95% C.Z.

26 0.01 0.10 0.006 0.03 0.00
5 0.01 0 ~ 03 0.007 0.03 -0 ~ 01



Analysis ot Variance tor NBT for 0838 - Naliotis spp.

Stations 4, 5, 6. 8, 9. 10, 12 level v3 tt NLLN

Data transCormed using I/(x + .I)
Results tor Analysis ot Variance

Source Source di Brror dC P-value Prob.

PERIOD
SEASON
STATION
PERIOD~SEASON
STATIONiPERIOD
STATION*SEASON
PERIOD'STATION~SEASON

Results for Power Analysis
I'over at alpha i .1

162.000
162.000
162,000
162,000
162.000
162.000
162.000

0.88
10.0)
15.21
6.56
1. 37
1.25
1.21

0. 3495
0.0018
0.0000
0. 0113
0.2296
0.2856
0.3034

Source

Non-
Centrality
parameter

Adjusted non- Pover to
Centrality Adjusted Detect 50%
Parameter Pover Pover Change

PERIOD 0.88 0.00 0.24)7 0.5195
STATIONiPERIOD 8.22 2.12 0.6529 0.2419 0 ~ 1839

Estimates tor contrasts on combinations ot interaction terms

Source DICterence Std. Brr. T-value

Period in DC
Period in FC
Periad in PC-S
Period in FC W

Period in DC-S
Period in DC-M

-7.1821
3.5105
5.2823
1.7386
1.0685

15.4326

2.8360
2.6960
3.2618
4.2935
3.6649
4.3289

2.5)2
1.302
1.619
0.405
0.292

-3.565

.0123

.19l1

.1073

.6861

.7710

.0005

Least square means 6 conCidence intervals tram analysis ot variance

Source LS Nean Std. Brr. T value Prob. Upper 95% Lover 95%

Period Op 1
Period Op 2
Op 1 Ol
Op 2 04
Op105
Op205
Op 1 06
Op-2-06
Op-1-08
Op208
Op.1-09
Op.2 09apl la
Op 2 10
Op 1 12
Op 2 1'2

4 ~ 108
3 ~ 584
0.285

-0.530
0.712
1 ~ 216
2.501
4.692

-6.615
5.109
3.262
0.821
8.024
6.359
7.930
6.359

0.2311
0.5090
0.6880
1.6348
0.6880
1.2924
0.5553
1.2924
0.5553
1.2924
0.6505l.2924
0.566S
1.2924
0.5553
1 ~ 2924

17.78
7.04
0.41
0.32
1.03
0.94
4,50

-3.63
11 ~ 91
-3.95
5.01

.0000

.0000
6796
7460

.302)

.3481

.0000

.0004
0000

.0001

.0000
0.63 .5263

14.16 .0000
4.92 .0000

14.28 .0000
4.92 .0000

3.1261
2.7418
1.4227
2,1741
0.4262
0. 9218
1.5827

-2.5544
5.6967
2.9710
2.1855
1 ~ 3174

-7.0859
-4. 2210
7.0108
4.2210

4.4906
4.4259
0.8535
3.2349

-1.8500
3.354

'3.4201

6.8306
-7.5341
7.2472
4.3378
2.9588
8.9611
8.4972
8.8482
8.4972

Paired comparisons ot least square means betveen periods

Source

Period

Difterence Std. Brr. T-value

0.5245 0.5590 0.938

Prob. Upper 958

.3495 0.4002

Lover 95E

1.4493

Paired comparisons at least square means among stations betveen periods

Source Ditterence Std. Brz. T value Prob. Upper 95% Lover 95%

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.8150
0.5044
2.1911

-1.5063
2.4410
1 ~ 6644
1.5704

1.7737
1 ~ 4641
1.4067
1.4067
1 ~ 4469
1 ~ 4113
1.4067

0.46
0.34
1.56

-1.07
-1.69
1. 18
1.12

. 6465

.7309

.1213

.2859

.0935

.2400

.2659

3.7492-
2.9265
4.5182
0.8208

-0.047)
0.6703
0.7567

2.1192
1.9177
0.1360
3.8334
4.8347
3.9990
).8975

Station. period means and deltas tram original data where control
Station Standard Upper Lower

Station-Period N Ncaa Range Brror 95l c. i. 958 c.i.

ns)

Nean
Delta

Delta Upper
Range 95% Cli.

Lover
95% C.I ~

04 Op 1
Ol Op 2
05 Op 1
05 Op-2
06 apl
06 Op 2
08 Op 1
08 Op.2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 apl
12 Op 2

17 1.23 3.10 0.206
0.43 0.80 0.165

11 1.81 4.80 0.383
5 0.24 0.60 0.117

26 0.29 0.90 0.048
5 0.04 0.10 0.024

26 0.05 0.30 0.018
5 0.02 0.10 0.020

19 0.71 3.40 0.262
5 0.40 1.20 0.219

25 0.01 0.20 0.009
5 0.00 0.00 0.000

26 0.01 0.10 0 006
5 0.00 0.00 0.000

l. 67
0.95
2.62
0.56
0.39
0.11
0.09
0.08l.26
1.01
0.03

0.02

0.19
0.10
0.99
0.08
0.19

-0.03
0.02
0.04
0.16
0.21

-0.01

0.00

0.5)
0,10
1 ~ 11
0.03
0.41
0.23
0.65
0.25

-0.03
0.13
0.68
0.27
0.69
0.27

3.00 -0.13
0 F 50 0.24
4.85 .0.37
0.15 0.44
1,45 0.55
0.55 0.51
1.25 0.17
0.65 0.54
3.55 0.53
1.60 0.62
1.05 0.80
0.55 0.52
1.05 0.81
0.55 0.52

0.92
0.44
1.84

-0.38
,0.27
0 ~ 05
0.53

-0.04
-0.60
0.88
0.56
0.02
0.57
0.02

Period means and deltas from original control data where n 2

I'eriod

Op 1
Op. 2

Station Standard Upper
N Hean Range Error 951 C.I.

26 0.70 1.05 0.057 0.82
5 0.27 0.55 0.092 0.52

Lover
95% C.I.

0.58
0.02



Analysis of Variance for HBT for 0423 - Leptasterias spp.

Stations e 4, 5, 6, 8, 9, 10, 12 level w3 ft NLLM

Data transfors»d using log baselo(x w .I)
Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PERIOD~ SEASON
STATIONS PERIOD
STATIONS SEASON
PERIOD STATION SEASON

Results for Power Analysis
Power at alpha ~ .I

162.000
162.000
162.000
162.000
162,000
162.000
162.000

0.33
2.72
0. 51
3.29
0.18
0,45
0.37

0.5643
0.1010
0.7986
0. 0714
0,9812
0.8410
0.8978

Source

PERIOD
STATION~PERIOD

Non-
cencrality
Parameter

0. 33
1. 10

Ad>usted non- Pover to
Centrality Ad)usted Detect 50l
Parameter Pover Power Change

0.00 0.1556 0.1228
0.00 0.1702 0.1046

Estimates for contrasts on combinations of interaction terms
I

Source Difference Std. Brr. T-value Prob.

Period in DC
I'eriod in PC
Period in PC-S
I'eriod in FC-N
Period in DC-S
Period in DC-N

0.3432
0.0109
0.6990
0 '573
0. 1157
0 '708

0.3418
0. 3249
0.3931
0.5174
0.4411
0. 5217

1,004 .3167
0.218 ~ 8276
1.778 .0172
1.077 .2830

-0.262 .7938
1.094 ~ 2755

Lease square s»ans a confidence intervals from analysis of variance

Source LS Nean Std. Brr. T-value Prob. Upper 951 Lover 958

Period Op 1
Period Op.2
Op 1 04
Op 204
Op 105
Op 205
Op106
Op 206
Op 108
Opl 08
Op109
Op 209
Op 1 10
Op 2 10
Op 1 12
Op?12

0,357
0.396
0.364
0.300
0.378
0 F 452
0.294
0.213
0.349
0.452
0.352
0.452
0.377
0.452
0.386
0.452

0.0278
0. 0613
0.0829
0.1970
0.0829
0.1558
0.0669
0. 1558
0.0669
0.1558
0.0784
0.1558
0.0683
0.1558
0.0669
0.1558

12.83 .0000
6.46 .0000
4.39 F 0000
1. 52 .1299
4.56 .0000
2.90 .0042
4.40 0000
1.37 .1721
5.22 .0000
2.90 .0042
4.49 .0000
2.90 .0042
5.52 .0000
2 '0 ~ 0042
5 '77 .0000
2 90 .0042

0.4032
0.4976
0.5011
0.6258
0 ~ 5150
0.7095
0.4049
0.4710
0.4599
0 '095
0.4820
0.7095
0.4898
0.7095
0.4966
0.7095

0.3111
0.2946
0.2268

-0.0260
0.2407
0.1942
0 '834
0.0443
0.2385
0,1942
0.2226
0. 1942
0.2639
0. 194'2
0.2752
0.1942

Paired comparisons of least square s»ans betveen periods

Source

Period 0.0389 0.0674 0.578 .5643 0.0125 -0.1504

Difference Std. Err, T-value Prob. Upper 958 Lover 95%

Paired comparisons of lease square s»ans among stations between periods

Source Difference Std. Err. T value Prob. Upper 95% Lover 958

station o4
Station 05
Station 06
SCation 08
Station 09
Station 10
Station 12

0.0641
-0 ~ 0740

0 ~ 0808
0 ~ 1027
0.0996
0.0750
0.0660

0.2137
0.1764
0.1695
0.1695
0.1744
0. 1701
0.1695 .

0.30
0.42
0.48

-0.61
0.57
0.44

-0.39

~ 76 ~ 7 0.4177
~ 6753 0. 2178
. 63 ~ 2 0. 3613
. 5455 0. 1718
. 5688 0.1889
.6597 0.2063
.6976 0.2145

0.2895
0 ~ 3659

-0.1996
0.3831

.0.3880
-0.3564
0.3464

Station-period s»ans and deltas from original data where control ne2

Station Standard Upper Lover
Station-Period N Bean Range Brror 95% c.i. 958 c.i. Keen

Delta
Delta
Range

Upper
95% Cli.

Lover
958 C.I ~

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

17 0.02
4 0.15

17 0.01
5 0.00

26 0.04
5 0.12

26 0.02
5 0.00

19 0.03
5 '.00

25 001
5 0.00

26 0.00
5 0.00

0.40 0.024 0.07
0.40 0.096 0.45
0.20 0.012 0.04
0.00 0.000
0.20 0.016 0.07
0.20 0.049 0.26
0.20 0.011 0.04
0.00 0.000
0.40 0.023 0.08
0.00 0.000
0.20 0.008 0.02
0.00 0.000
0.00 0.000
0.00 0.000

0.03
0. 15
0.01

0.01
0.02
0.01

-0.02

0.01

0. 21
0.15
0.22
0.26
0.17
0.14
0.19
0.26
0.20
0.26
0.21
0.26
0.21
0. 26

0.90
1,00
1,00
0.60
1. 10
0.60
1.10
0.60
0.90
0.60
1.00
0.60
0 '0
0.60

0.3 ~
0.81
0.35
0.56
0.27
0.41
0.28
0.56
0.32
0.56
0.30
0.56
0.30
0.56

0.08
0 ~ 51
0.08
0.04
0.07
0. 13
0. 10
0.04
0.08
0.04
0.11
0.04
0. 12
0.04

Period means and deltas from original control data where n 2

Period

Op 1
Op 2

Station Standard Upper Lover
N Nean Range Brror 95$ C.I. 95% C.I.

26 0.21 0.90 0.043 0.30 0.12
5 0.26 0.60 0.108 0.56 .0 ~ 04



Analysis of Variance for HBT for 0292 Lottia digitalis
Stations ~ 4, 5, 6 ~ 8, 9, 10, 12 level +3 ft NLLW

Data transformed using log base10(x + .I)
Results for Analysis of Variance

Source Source df Error df P-value

PERIOD
SEASON
STATION
PERIODS SEASON
STATION~PERIOD
STATION'SBASON
PERIOD~STATION SEASON

Results for Pover Analysis
Pover at alpha i .1

162.000
162.000
162.000
162.000
162.000
162.000
162.000

0.01
1.14

31.19
30.98
7. 16
1. 15
1. 16

0.9356
0.2874
0.0000
0.0000
0.0000
0.3356
0.3306

Source

PERIOD
STATIONiPBRIOD

Non-
Centrality
Parameter

0. 01
42.97

Ad)usted non-
Centrality
Parameter Pover

0.00 0.1011
36.44 0.9999

Pover to
Adjusted Detect 50%
Pover Change

0.6543
0.9994 0.2459

Estimates for contrasts on combinations of interacrion terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC.w
Period in DC-S
Period in DC.W

0.9933
1.0486
0.3653
2.4625
3.3761
1.3894

0 '94
'.4700

0 '686
0.7485
0.6389
0 '547

2.009 .0462
2.231 .0270
0.642 .5215

-3.290 .0012
5 '84 ~ 0000
1.841 .0674

Least square means I confidence intervals from analysis of variance

Source LS Wean Std. Brr. T-value Prob. Upper 95% Lover 95l

Period Op-1
Period Op 2
Op 1 04
Op204
Op105
Op 2.05
Op 106
Op206
Oplos
Op208
Op 1 09
Op-F 09
Op 1 10
Op 2 10
Op-1 ~ 12
Op 2 12

-0.378
0.370
0.124
0.301
0.745

-0.212
0.120
0.458
0.599
1.587

-1.095
2.000
0.126
0.458
0.326

-0.011

0.0 ~ 03
0.0887
0.1199
0.2850
0.1199
0.2253
0.0968
0.2253
0.0968
0.2253
0.1134
0,2253
0.0988
0.2253
0.0968
0.2253

9.39 .0000
4.17 .0000
1.03 .3035
1.06 .2924
6.21 .0000
0.94 .3490
1. 24 .2180
2.03 ~ 0437
6. 19 .0000
7.05 .0000
9.66 .0000
8.87 .0000
1.27 .2044
2.03 .0437
3.37 .0010
0.05 ,9624

0. 3115
0.2235
0.3222
0.7725

-0.5462
0.1611
0.2799
0.8309
0. ~ 391
1.2147
0.9076

-1.6269
0.0375
0.8309
0.1657
0,3621

-0.4448
-0.5171
0.0746f

.0.1704
-0.9430
-O.5843
0.0404
0.0854
0.7594
1.9601
1.2828
2.3724
0.2894
0.0854
0.4860
0.3834

Paired comparisons of least square means betveen periods

Source

Period

DifferenCe Std. Brr. T-Value PrOb. Upper 95% LOver 958

0.0079 0.0974 0,081 .9356 0.1533 0.1691

Paired ccmparisons of least square means among stations betveen pet'iods

Source Difference Std. Brz. T value Prob. Upper 95% Lover 95%

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.1772
-0.5329
0.3384
0.9881
0.9044
0.5840
0.3152

0.3092
0.2552
0.2452
0.2452
0.2522
0.2460
0.2452

0.57
2.09
1.38
4.03
3.59
2.37

-1.29

.5673

.0384

.1695

.0001
,0004
.0188
.2005

0.3343
0.1107
0.0673
1.3938
1 ~ 3217
0. 1770
0.0905

.0.6888
0.9552
0 ~ 7441
0.5825
0.4871

.0.9910
0.7209

Station. period means and deltas from original data vhere control ne2

Station Standard Upper Lover
Station-I'eriod N Wean Range Error 958 c.i. 95l c.i. Hean

Delta
Delta Upper Lover
Range 958 Cli 958 C.I.

04 Op.l
04 Op 2
05 Op 1
05 Op.2
06 Op. 1
06 Op 2
08 Op.l
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

17 0.02
4 0.00

17 1.00
5 1.56

26 0.01
5 0.00

26 1.17
5 11.8 ~

19 5.48
5 32.60

25 0.75
5 0.00

26 0.38
5 0.36

0.40 0.024
0.00 0.000
2.00 0.164
4.20 0.960
0.20 0.008
0.00 0 ~ 000
4.80 0.279
9.60 2.041

23.40 1.511
65.00 11.767
13.80 0.555
0.00 0.000
1,40 0.090
1.40 0.271

0.07 0.03

1.35 0.65
4.23 -1.11
0.02 0.01

1 ~ 74 0.59
17.51 6.17
8,66 2.31

65.27 0.07
1.90 0.39

0.56 0.19
1.11 0.39

0.04
0. 08
0.94

-1 18
0 ~ 05
0. 38
1 ~ 11

11.46
5.42

32.22
-0.69
0.38

-0.32
0.02

0.70 0.12
0.30 0.31
2.00 0,61
3.90 1.05
0.50 0.09
1.60 1.24
5.00 0.53

11.00 -5.29
23.60 2.23
63.40 -0.37
14.10 0.46
1.60 1.24
1.60 0.13
0,30 0.16

0.04
0.16

-1.26
3.41
0.01
0.48

-1.69
-17.63

8.60
64.07
1.84
0.48

-0.51
0.12

Period means and deltas from original control data vhere ni2

Period

Op 1
Op 2

Station Standard Upper Lover
N Nean Range Error 95% C.I. 95% C.I.

26 0.06 0.30 0.019 0.10 0.02
5 0.38 1.60 0.310 1.24 0.48



Analysis of variance for HST for 0293 - Lottia limatula
StatiOna ~ 4, 5, 6, 8, 9. 10, 12 leVel v3 CC HLLW

Data transformed using log basejo(x ~ .5)

Results for Analysis of Variance

Source Source df Error dC F-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATION+ PERIOD
STATION SEASON
PERIOD i STATION'SSASON

Resulcs for I'over Analysis
Power at alpha m .1

162.000
162.000
162 F 000
162.000
162.000
162.000
162.000

0.07
13.69
11.01
0.73
1.02
2.19
1.48

0.7846
0.0003
0.0000
0.3956
0.4133
0.0469
0 ~ 1871

Source

Non
Centrality
Parasmter

Adjusted non- Pover to
Centrality Adjusted Detect 508
Paramerer pover pover Change

PERIOD 0.07 0.00 0.1126 1.0000
STATION~ PERIOD 6 ~ 13 0 ~ 05 0.5214 0.1032 0.1782

Estimates for contrasts on combinations oC interaction terms

Source Difference Std. Brt. T-value Prob.

Period in DC
Period in FC
Period in PC S
Period in PC-W
Period in DC-S
Period in DC-W

0.0451
0.1503
0.0963
0. 3910
0.1258

.0.0356

0. 2185
0.2648
0.3203
0.4217
0.3599
0.4251

0.162 .8716
0.568 ~ 5710
0.301 .7640
0.941 .3479
0.350 ~ 7272
0.084 .9))4

Lease squire smans 4 confidence intervals Crom analysis of variance

Source LS wean Std. Err. T value Prob. Upper 95% Lover 95%

Period Op-1
Period Op 2
Oploi
Op204
Op.l.OS
Op)05
Opjos
Op)06
Opjos
Op)OS
Opl09
Op209
Op 1 10
Op210
Op 112
Op 2 12

.0.107
0 ~ 092
0,156
0.056

-0 '39
-0,088
0.273
0.372
0 ~ 266

.0.532
0.376
0.253

.0.043
-0.065
0.139
0.020

0.022'1
0.0500
0.0676
0.1606
0.0676
0.1269
0.0545
0. 1269
0.0545
0.1269
0.0639
0.1269
0.0551
0.1269
0.0545
0.1269

-4.70
-1.83
2.31
0.35

-0.58
0.69
5.01
2.93
4.88
4 ~ 19

-5.89
1.99

-0.18
-0.52
-2.54
0.15

.0000

.0686

.0221
~ 1274
.5597
~ 4886
.0000
.0039
.0000
.0000
.0000
F 0480
.4319
.6072
.0119
. 8170

-0 ~ 0691
0.0090
0.0444
0.2095
0.0723
0.1219
0.3634
0.5820
0. 1760

-0.3215
0.2104
0.0429
0.0488
0. 1446
0.0485
0. 1903

0. 14 ~ 2
0.1744
0.2679
0.3217
0. 1513
0. 2981
0,1829
0.1620
0 '565
0 7415
0.4818
0,4628
0.1)54
0.2753
0.2289
0.2297

Paired comparisons oC least square means between periods

Source

Period 0.0150 0.0549 0.274 .7846 0.0158 0. 1058

DifferenCe Std. Err. T-Value PrOb. Upper 95% LOver 958

Paired comparisons of least square means among stations betveen periods

Source Difference Std. Brr. T-value Prob. Upper 95% Lower 958

Station 04
Station 05
Station 06
Sration OS
Station 09
Station 10
Station 12

0. 1001
0 ~ 0486
0.0988
0.2653
0.1232
0.0221
0.1190

0.1142
0. 1438
0. 1381
0.1381
0.1421
0.1386
0. 1381

0.57
0.34
0.72
1.92
0.87
0.16

-O.'86

.5664 0.1881

.7358 0.2865

.4153 0.1297

.0566 0.4938

.3871 0.1118

.8736 0.2514

.3903 0.1095

0.3883
0. 1893
0.3274
0.0367

-0.3583
0.2072
0.3475

Station-period means and deltas Crom original data where control ni)
station Standard Upper

Station-Period N Hean Range Brror 958 c.i.
Lover

958 c.i. Hean
Delta

De 1 Ca
Range

Upper Lover
95% Cji. 95% C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op)
06 Op 1
06 Op 2
08 Opl
08 Op 2
09 Op 1
09 Op 2
10 Op 1
lo Op-2
12 Op 1
12 Op 2

17 3.79 6.20 0.448
5.40 8.60 1.961

17 3.69 11.60 0.855
5 4.92 8.80 1.497

26 1.42 6.40 0.214
5 1.92 4.80 0.965

26 5.64 14.20 0.657
5 12.36 17.60 3.019

19 6.47 11.40 0,701
5 7.72 17.20 3.193

25 3.42 12.20 0.584
5 3.76 6.20 1.096

26 4.32 11.40 0 '43
5 3.'16 6.60 1.186

4.74
11.64
5.51
9.08
1 ~ 99
4.60
6.99

20.74
7.96

16.58
4. 62
6.80
5.65
7.05

2.84
0 ~ 84
1 ~ 88
0.76
0.86
0,76
4.29
3.98
4.99
1.14
2 ~ 21
0.72
3.00
0.47

0,91
1.4)
0.81
1.44
1.65
1.56
2.57
8.88
3.71
4.24
0.'24
0.28
1.25
0.28

7.60
9.30

10.30
6.00

10.80
3.40

22.00
19 ~ 90
15.70
19.50
13.80
10.70
13 ~ 40
8,50

0.01
Sijs
0.49
1.9 1
2.67
3.32
0.80
0.55
1.84
4.87
0.84
4 ~ 69
0.06
3.81

1.80
-8.01
2.11
4,79
0.63
0.20

-4.33
18.31
5.57

13.35
-1.33
5.25

-2.56
4.37

Period means and deltas from original control data where n 2

Period

Op. 1
Op 2

Station Standard Upper Lover
N Hean Range Brror 958 C.I. 95l C.i.

26 3.01 9.00 0,501 4,11 2,04
5 3.48 4.50 0.753 5.57 1.39



Analysis of Variance for NST for 0294 - Lottia pelts
StatiOne i 4, 5, 6, 8, 9, 10. 12 leVel w3 ft MLLN

Data transformed using log base)0(x w .)I
Results for Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIODw SBASON
STATIONiPBRIOD
STATION'SEASON
PER IOUS STATIONS SEASON

Results for Power Analysis
. Pover at alpha .1

Source df Brror df
I

162.000
162.000
162.000
162.000
162.000
162.000
162.000

P-value

3.24
0
5.60
7.65
0.43
2.14
0. 84

Prob.

0.0737
0.7071
0.0000
0 ~ 0063
0.8609
0.0514
0.5434

Source

PERIOD
STATIONiPERIOD

Non
Centrality
Parameter

3.24
2.56

Adjusted non-
Centrality
Parameter Pcwer

Pover to
Ad)usted Detect 50'1
Power Change

2.20 0.5589 0.4342 0.9755
0.00 0.2736 0.1441

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC S
Period in PC-w
Period in DC-S
Period in DC-N

-0.9877
-0.2130
0.2285
0.6546
0.4161
2.3915

0.4835
Oi4596
0.5561
0.7320
0.6248
0 ~ 7380

-2.043 .0427
-0.463 .6436
0.411 .6816
0.894 .3725
0.666 .5063
3.241 .0014

Least square means 8 confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 951 Lower 951

Period Op-1
Period Op-2
Op 1 04
Op-2-04
Op 1 05
Op 2 05
Op 1 06
Op 2 06
Op 1 08
Op 2 08
Op 1 09
Op 2 09
Op 1 10
Op)10
Op112
Op.) 12

-0.059
0 ~ 112
0.400
0.317
oi093
0.099
0.177
0.280

-0.056
0.240

.0.243
0 ~ 171
0.583

-0.565
0.017
0.243

0.0394
0.0868
0.1173
0.2787
0.1173
0.2203
0.0947
0.2203
0.0947
0.2203
0.1109
0,2203
0.0966
0.2203
0.0947
0.2203

1.51
1.29
3,41
1 ~ 14
0.79
0.45
1.87
1.27
0.59
1.09

-2.19
0.78
6.04
)F57

-0 ~ 18
1.10

.1339

.1979

.0008

.2568

.4309

.6535

.0639

.2050

.5575

.2782

.0297

.4386

.0000
, .0112

. 8575

.2713

0.0058
0.2557
0.59)7
0.7783
0. 1014
0.4636
0.3332
0.6449
0.1010
0.6043
0.0598
0.5356
0.4233
0.2009
0.1396
0.6077

0.1245
0. 0314
0.2056

-0.1439
0.2866
0.2654
0.0200
0.0841
0 ~ 212)
0,1248
0.4267
0.19)4
0.7430

-0.9300
-0.17)6
0.1213

Paired comparisons of least square means betveen periods

Source

Period -0.1715 0.095) -1.800 .0737 0.0139 -0.)292

Difference Std. Err. T-value Prob. Upper 95t Lower 951

Paired ccmparisons of least square means among stations betveen periods

Source Difference Std. Err. T-value~ Prob. Upper 951 Lover 951

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.0825
0. 1917

-0.10)8
0.2954
0.4143
0.0177
0.2603

0.3024
0.2496
0.2398
0.2398
0.2467
0.2406
0.2398

0.27
0.77
0.43

-1.23
1,68
0.07

-1 ~ 09

.7854

.4436

.6657

.2198
0950

,9414
.2794

0.5827
0. 2212
0.2929
0.1013.
0.0062
0.3803
0.1365

0.4178
0.6046(
0.5005
0.6921
0.822

'.4157

0.6570

Station. period means and deltas from original data where control n 2

Station Standard Upper Lover
Station-Period N Mean Range Brror 95'1 c.i. 95\ c.i. Mean

Delta
Delta Upper
Range 951 Cli.

Lover
951 C.I.

Oi Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op-1
09 Op 2
10 Op 1
10 Op.2
12 Op 1
12 Op. 2

17
4

17
5

26
5

26
5

19
5

25
5

26
5

0.28 1.00
0.50 0.80
0.85 1.80
1.00 1.60
0.52 2.60
0.80 1.60
1.72 1'2.60
1.24 '2.80
2.02 10.20
0 84 1.20
3.50 15.40
4.64 6.00
1.02 4.60
0.56 0.60

0,084
0, 191
0. 156
0.276
0.123
0.335
0.544
0.515
0.613
0.240
0.709
1.019
0.203
0. 117

0 ~ 46 0.10
1 ~ 11 0 ~ 11
1.18 0.52
1.77 0.23
0 ~ 77 0.26
1.73 -0.1)
2.84 0.60
2,67 0.19
3.31 0.73
1,51 0.17
4.96 2.03
7.47 1.81
1.4 ~ 0.60
0.88 0.24

0. 32
0,65
0,24
0.10
0. 10
0.30
1.10

-0.14
1.41
0.26

-2.86
-3.54
0 ~ 41
oi54.

1.80 0 ~ 60
1.20 1.59
2.60 0,15
2.80 1.55
2.40 0.)3
1.60 1,06

12.70 0.00
4.00 1.92
9.80 0.20
2.40 1.39

14.70 1.44
6.70 0.50
5.00 0.06
1.80 . 1.51

0.05
0.29
0.63
1.35
0,13
0.46
2.20
2.20

-2.62
0.87
4.28
6.58
0.88
0,43

Period means and deltas frcxa original control data vhere n 2

Period

Op 1
Op 2

Station Standard Upper Lower
N Mean Range Brror 95t C.I. 95t C.I.

26 0.62 1.50 0.074 0.'77 0.46
5 1.10 1.60 0 ~ 295 1.92 0.28



Analysis of Variance for NET for 0295 - Naccjintockia scabra

Staticna a 4, 5, 6, 8, 9, 10, 12 leVel +3 ft NLLW

Data transforsed using square rootlx ~ .I)
Results for Analysis of Variance

Source Source df Error df F-value Prob

PBRIOD
SEASON
STATION
PERIODiS EASON
STATIONiPERIOD
STATION~SEASON
PERIOD~ STATION~SEASON

Results for Fever Analysis
I'over at alpha .1

162.000
162.000
162.000
162.000
162.000
162.000
162.000

0.60
4.09

30.24
0.46
0.91
1. 10
0.45

0 '396
0 F 04 '
0.0000
0.4976
0 F 4920
0.3650
0.8455

Source

PERIOD
STATION~PERIOD

Non-
Centrality
Paraneter

0.60
5.44

0.00
0,00

0 1991
0 ~ 4811

1.0000
0.7463

Adjusted non Fewer to
Centrality Ad)usted Detect. 508
Paraneter Pover Pover Change

Estimates for contrasts on coeblnations of interaction terna

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in FC
Period in PC-S
Period in FC-W
Period in DC-S
Period in DC-W

2.8450
0.0038
1.5859
1. 5782
3.'7623
1.9276

2.6648
2.5333
3.0649
4 ~ 0344
3.44)8
4.0677

1.068
0.002
0,517

-0.391
1.092
0.474

.2873

.9988 9

.6056

.6962

.2762

.6362

Least square means a confidence intervals frcca analysis of variance

Source Std. Err. T-value Prob. Upper 958 Lover 95%

I'eriod Op-1
Period Op-2
OP 1 04
Op 2 04
Op 1 05
Op 2 05
Op 1 06
Op 2 06
OP 1 08
Op 2 08
Op 1 09
Op 2 09
Op 1lo
OP)10
Op 112
Op.2-12

2 ~ 190
2.597
1.414
0.255
I.)41
1.170
2.378
1.044
5.747
8.619

.8.056
7 700
0.388
0.466
1 '40
1.946

0.2171
0 '783
0 '464
1. 5362
0.6464
1 ~ 2144
0.5218
1. 2144
0 ~ 5218
1. 2144
0. 6113
1 ~ 2144
0.5326
1,2144
0.5218
1 ~ 2144

10.09
5.4)
2. 19
0. 17
2.07
0.96
4.56
0.86

11.01
7.10

13,18
6.34
0.73
0.38
2.9$
1.60

.0000

.0000

.0302

.8683

.0)96
,3368
.0000
.3910
.0000
.0000
.0000
.0000
.4671
.7019
.00)6
.1110

1.8310
1.8060
0,3444
2 ~ 2861
0.2716
0 ~ 8) 91
3.2413
).0535
4.8841
6. 6103
7.0444
$ ,6907
1.2692
2 ~ 4747
0.6767
0.0629

2.5494
3.3884

-2. ~ 833
2.7965
2.4104

-3. 1790
1.5148

-0.9646
6.6106

10.6285
9.0669

-9.7088
-0,4929
1.5435
2.4031
3 9552

Paired cosparisons of least square scans betveen periods
Source

Period 0.4070 0.5253 0.775 .4396 1 ~ 2759 0,4620

Difference Std. Brr. T-value Prob. Upper 95% Lover 95%

Paired coeparisons of least square cleans acong stations betveen periods

Source Difference Std. Err. T-value Prob. Upper 958 Lover 958

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

1.1587
-0.1711
1.))36
2.8721
0.3559
0.0774
0.4062

1 ~ 6666
1. 3758
1. 3218
1. 3218
1. 3596
1. 3261
1.3218

-0.70
0. 12
1.01
2.17

-0.26
0.06
0.)1

.4879 1.5985

.9012 2.1049

.)145 3.5203

.0312 5.0587

.7938 1.8933

.9$ )5 2.1163
,7590 2 '929

3.9158
-2.4470
0.8531
0.6854

-2.6051
-2.2712

1.7805

Station-period eeans and deltas Iron original data vhere control ni2

Station Standard Upper
Station-Period N Wean Range Brror Sst c.i.

Lcwer
95% c.i.

Mean
Delta

Delta Upper
Range 95% CIi.

Lover
Sst C.I ~

04 Op 1
04 Op 2
05 Op-1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op-2
12 Op 1
12 Op 2

17 42.33
4 14.35

17 42.06
5 24.16

26 10.93
5 7 ~ 04

26 I)).12
5 171.36

19 174.18
5 141,24

25 50.76
5 11.32

26 55.50
5 29 '4

107.00
22.20

137.80
39.40
23.20
10.60

225.20
220.60
268.40
180.20
313.60

16.60
162.20
26.40

6. 814
5.123
9.162
6 '46
1.294
1.942

11.327
46.1$ 1
17.336
32.564
17.321
3.150
'7,230
4.476

56.78
30.65
61 ~ 48
42 ~ 61
13.60
12.43

156 ~ 44
'299.49
210. 60
231.65

86.51
20.07
70.39
41.67

27.88
1.95

22.64
5. 71
8.27
1.6$

109.79
43.23

137.76
50.83
15.01
2.57

40.61
16 ~ 81

17.26
3.48

16.99
10.48
24.08
6. 64

98.10
-157. 68

.-146.06
-127. 56

17.35
2.36

20.49
15.56

105.90
13.00

165. 50
33.20
66.90
12.70

260.$ 0
231.60
238.70
191.20
307.20

20.10
138.20
31.60

2.60
6 ~ 13
2.51
6.21

32.48
13.16
74. 15
23.37

-110.09
31.15
12.99
12.94
9.71
0.16

31.93
1).08
)6.49
27.17
15.68

0 ~ 12
122.06
291.99
182.04
223.97
47.69
8.22

31.26
)1.28

Period scans and deltas froca orlglnal control data vhere ne)

Period

Op 1
Op 2

Station Standard Upper Lover
N Wean Range Error Sst C.I. Sst C.I.

26 35.01 86.00 4.681 44.65 25.37
5 13.68 20.60 4.119 25.12 2.24



Analysis of Variance for NET for 0308 - Mopalia spp.

Stations ~ 4, 5, 6. 8, 9, 10, 12 level +3 ft MLLN

Data transformed using square root(x e ))
Results for Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIOD'SEASON
STATIONS PERIOD
STATIONS SEASON
PBR IODiSTATIONiSEASON

Results for Power Analysis
Power at alpha ~ .1

Source df Error df
162.000
162.000
162.000
162.000
162.000
162.000
162.000

P-value

1.72
7.68
1. 70
3. 26
0.70
0.31
0.32

Prob.

0. 1921
0.0062
0.1249
0.0731
0.6509
0. 9317
0.9252

Source

Non
Centrality
Parameter

Adjusted non- Power to
Centrality Adjusted Detect 50%
Parameter Power Power Change

PERIOD 1.72 0.69 0.3684 0.2143 0.8245
STATION'PERIOD 4.19 0.00 0.3933 0.2218

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in FC
Period in FC-S
Period in Pc-N
Period in DC-S
Peried in DC-N

0.1309
-0.0)91
0.0590
0.1372
0.0052

-0.2670

0.0941
0.0894
0.1082
0.)424
0. 1216
0,1436

1.392
0.437
0.545
0.963
0.043

-1. 859

.1659

.6624

.5864

.3368

.9661

. 0648

Leasr. square means 8 confidence intervals from analysis of variance

Source LS Mean Std. Err. T value Prob. Upper 95% Lower 95)

Period Op-1
Period Op.2
Op 1 04
Op 2 04
Op-1 05
Op)05
Op.l 06
Op206
Op)08
Op208
Op)09
Op 209
Op-1 10
Op 2 10
Op.l 12
Op.2 12

0.012
0.012
0.080
0.082
0.020
0.047
0.010

-0. 016
0.014
0.047
0.019
0 ~ 047
0.002
0.017
0.035
0 ~ 023

0.0077
0.0169
0.0228
0.0542
0.0228
0.0429
0.0184
0.0429
0 ~ 0184
0.0429
0. 0216
0.0429
0.0188
0.0429
0. 0184
0.0429

1,61
0.71
3.48

-1.50
-0.90
1.10
0.55

-0.38
0.77
1.10

-0.86
1,10
0. 10
0.39
1.88
0.55

~ 1103
.4789
.0006
.1344
.3717
.2720
.5835
.7028
.4397
.2720
.3894
.2720
.9205
.6972
.0614
.5861

0.0004
0.0)99
0.04]8

'.0081

0.0173
0 ~ 1182
0.0406
0.0545
0. 0162
0. 1182
0. 0171
0. 1182
0.0330
0.0876
0.0652
0.0943

-0.0250
0. 0159
0. 1173
0. 1713

-0.0582
-0.0237
0.0204

-0.087)
0.0447
0.0237
0.0543
0.0237
0.0292
0.0542
0.0042
0.0475

Paired comparisons of least square means between periods

Source

Period

Difference Std. Brr. T-value

-0.0243 0.0185 -1.310

Prob. Upper 95%

.1921 0.0064

Lower 95%

0.0550

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 958 Lower 958

Station Oi
Station 05
Station O6
Station 08
Station 09
Station 10
Station 12

0.0021
0.0677
0.0265
0.0615

-0.0659
0.0148
0. 0113

0.0588
0.0486
0.0467
0.0467
0.0480
0.0468
0.0467

0.04
1.39
0.57l.32

-1.37
0.32
0.24

.9720 0.0994

.1653 0.0127

.5708 0.1037
,1892 0.0157
.1718 0.0135
.7518 0.0626
.8087 0.0885

0.095)
0. Li80
0,0507

-0.1387
0. 1453
0.092)
0.0659

Station-period means and deltas tres original data where control ni)

04 Op 1
04 Op 2
05 Op 1
05 Op.2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

17 0.28 0.60 0.057
0.30 0.60 0.129

17 0.15 0.80 0.063
5 0.00 0.00 0.000

26 0.08 0.60 0.032
5 0.12 0.20 0.049

26 0.14 0.80 0.040
5 0.00 0.00 0.000

19 0.14 1.00 0.057
5 0.00 0.00 0.000

25 0.10 0.80 0.042
5 0.08 0.40 0.080

26 0.03 0.40 0.018
5 0.04 0.20 0.040

0.40
0.71
0.29

0. 15
0.26
0.22

0.26

0.18
0.30
0,07
0.15

Station Standard Upper
Station-Period N Mean Range Brror 95\ c.i

Lower
95% c.i.

0. 16
0.11
0.02

0.02
0.02
0.06

0.02

0.01
0. 14
0.01
0.07

Mean
Delta

.0.18
-0.23
0.05
0.08
0.02

-0.04
0.03
0.08
0.05
0.08
0.00
0.00
0.07
0. 04

Delta
Range

0.90
0.60
1.00
0.30
0.70
0.30
0.70
0.30
0.80
0.30
0.90
0.70
0.50
0. 10

Upper
958 CIii

0.03
0.19
0.07
0.24
0.09
0.10
0.05
0.24
0.06
0.24
0.09
0.32
0. 13
0. 11

Lower
95% C.I.

0.33
0.64
0.18
0.08

-0 ~ 05
0 ~ 18
Oi)2
0.08
0.16

-0.08
0.10

-0.32
0.02

-0.03

Period means and deltas from original control data where ni)

. Period

Op 1
Op-2

Station Standard Upper
N Mean Range Error 95% C.I.

26 0.10 0.40 0.024 0.15
5 0.08 0.30 0.058 0.24

Lower
95\ C.i

0.05
0 ~ 08



Analysis of Variance for BET for 0309 - Nytilus californianus
Stations ~ 4, 5, 6, 8, 9, 10, 12 level +3 ft NLLW

Data transforned using I/(x + .I)
Results for Analysis of Variance

Source Source df Error df P value Prob.

PERIOD
SEASON
STATION
PERIODisEASON
STATION'PERIOD
STATION~SEASON
PERIOD STATIONiSEASON

Results for Pover Analysis
Power at alpha s .1

162.000
162.000
X62.000
162.000
162.000
162,000
162.000

6.21
31.31
5.52

13.39
0.09
0.10
0.07

0. 0137
0.0000
0.0000
0.0003
0.9975
0.9962
0.9987

Source

Non-
Centrality
Parameter

Ad>usted non-
Centrality
Paraveter Pover

Pover to
Adjusted Detect 50%
Power Change

PERIOD 6. 21 5.13 0.7987 0.7296 0.1381
STATIONiPERIOD 0.52 0.00 0.1322 0 ~ 1222

Bstinates for contrasts on cosbinations of interaction terss
Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in FC S
Period in PC-W
Period in DC-S
Period in DC-W

8.7833
4.7038
3.6593

13.0670
2.6559

20.2226

3.9225
3.7289
4.5114
5.9384
5.0690
5.9873

2.239 .0265
1.261 .2090
0.811 .4185
2.200 .0292
0.524 .6010
3.378 .0009

Least square means 6 confidence intervals frola analysis of variance

Source Std. Err. T-value Prob. Upper 95$ Lower 958

Period Op-1
Period Op.2
Op I 04
Op 2 04
Op losOp205
Op-1-06
Op206
Oplos
Op208
Op 109
Op 2 09
Op 1 10
Op210
Op112
Op212

0.360
2.287
1.704
S.333
1.333

-3.542
-2.676
3.542
1 ~ 907
3.542
4.424
2.034
1.049
3.542
1.723
0.542

0.3196
0 ~ 7040
0.9515
2 F 2611
0.9515
1.7876
0.7681
1.7876
0.7681
1.7876
0,$ 997
1. 7876
0.7839
1.7876
0.7681
1.7876

1. XS
-3.25
1'79
1.47
1.40
1.98
3.48
1.9$
2. ~ 8
1.98
4.92
1 ~ 14
1.34
1.98
2.24
0.30

.2614 0.1686

.0014 1.1222
,0752 0.1296
.1424 0.4073
.1630 0.2408
.0493 0.5844
.0006 1.4052
~ 0493 0.5844
.0141 0.6360
.0493 -0.5844
.0000 5.91'24
.2570 4.9907
.1828 0.2481
~ 0493 0.5844
.0262 2.9938
.7623 , 2.4156

-O.8888
3.4515
3.2778
7.0740
2.9074

-6.4989
3,9465
6.4989

-3.1772
6.4989
2.9356
0.9237
2.3455
6.4989
0.4525
3.4989

paired cocnparlsons of least square eeans betveen periods

Source

Period

Difference Std. Err. T-value

1.9267 0.7731 2.492 0137 3.2058 0.6477

Prob. Upper 95$ Lower 95$

Paired coeparisons of least square scans atsong stations between periods

Source Difference Std. Err. T-value Prob. Upper 95\ Lover 95%

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

1.6296
2.2083
0.8658
1.6351
2.3905
2.4930
2.2648

2.4532
2.0251
1. 9456
1. 9456
2.0012
1. 9519
1. 9456

0.66 .5074
1.09 .2771
0.45 .6569
0.$ 4 .4019
1.19 .2340
1.28 .2034
1.16 .2461

5.6880
5 '584
4.0845
4.8537
5.7012
5.7221
5.4835

2.4287
X.1417

-2.3528
-1.5836
0.9202
0.'7361

-0.9538

Station-period scans and deltas Iron original data where control ne2

Station Standard
Upper'tationperiod N Wean Range Error 95% c.i. Lover

95% c.i. Wean
Delta

Delta Upper
Range 95% CIi.

Lover
95$ C.I.

04 Op 1 17
04 Op 2
05 Op 1 17
05 Op-2 5
06 Op 1 26
06 Op-2 5
08 Op 1 26
08 Op.2 5
09 Op 1 19
09 Op 2 5
10 Op 1 25
10 Op-2 5
12 Op-1 26
12 Op-2 5

0.00 0.00
0.00 0.00
0.01 0.20
0.00 0.00
0.00 0.00
0.00 0.00
0.02 0.20
0.00 0.00
4.25 13.60
1.32 2.60
0.09 0.80
0.00 0.00
0.23 1.20
0.12 0.40

0.000
0,000
0.012
0.000
0.000
0.000
0.013
0.000
0.960
0.554
0.040
0.000
0.055
0.080

0.04 0.01

0.05 0.00

6.27 2.24
2.86 0.22
0.17 0 ~ 01

0.3 ~
" 0.12

0.34 0.10

0.05
0.05
0.04
0. 10
0.10
0.10
0.08
0.10
4 ~ 17

11.22
0.02
0. 10

-0.13
-0.02

0.40 0 ~ 11
0,20 0.21
0.60 0.10
0.30 0.28
0.60 0.17
0.30 0.28
0.80 0.16
0.30 0.28

13.50 2.16
2.80 0.33
1.40 0.12
0.30 0.28
1.70 0.01
0.60 0.26

0.00
0.11
0.02
0.08
0.03
0.08
0.00

-0.08
6. 18
2 ~ 77
0.09

-0.08
0. 27
0.30

Period scans and deltas from original control data vhere n 2

Period

Op 1
Op 2

Station Standard Upper Lover
N l4ean Range Error 9/\ C.I. 95$ C.I.

26 0.10 0.60 0.034 0.17 0.03
5 0.10 0.30 0.063 0.2$ -0.08



Analysis of Varfance tor NBT tor 0362 - Nuttallina calffornfca
StatiOna ~ 4, 5, 6, 8. 9, 10. 12 level a3 tt WLLM

Data transformed usfng log basejo(x a .II
Results tor Analysfs ot Variance

Source Source df Brror df P-value Prob.

PERIOD
S SASON
STATION
PERIODiSEASON
STATION'ERIOD
STATION'EASON
PERIOD a STAT I ON a SEASON

Results tor Power Analysfs
Power at alpha .1

1
1
6
1
6
6
6

162.000
162 000
162.000
162.000
162.000
162.000
162.000

2.93
2.21
5.31
0.12
0.61
0. 26
0. 20

0.0890
0.1387
0.0001
0.7297
0.7222
0.9547
0.9766

Soutce

PERIOD
STATIONa PERIOD

Non
Centrality
Parameter

2.93«
3.66

Ad)usted non-
Centrality
Parameter Power

Power to
Ad)usted Detect 50%
Power Change

1.89 0.5238 0.3927 0.5794
0.00 0.3544 0. 2510

Estimates for contrasts on combinations ot interaction terms

Source Difference Std. Brr. T-value Prob.

I cried in DC
Period in PC
Period in PC-S
Period in PC-M
Period in DC-S
Period fn DC-M

0.5957
0.6152
0 7906
0.4397

-0.6652
0.5261

0. 5130
0 ~ 4876.
0.5900
0.7766
0.6629
0.7830

1.161,2473
-1.262 .2089
1.340 .1821
0.566 .5720
1.004 .3171
0.672 .5026

Least square means 4 confidence intervals Iron analysis oi variance

Source LS Wean Std. Bra'. T-value Prob. Upper 958 Lower 95t

Period Op-1
Period Op-2
Op 1 04
Op 2 04
Op 1 05
Op 205
Op 106
Op 206
Op108
Op-2-08
Op-1 09
Op209Opjjo
Op 2 10
Op 112
Op?12

0.053
0.226
0.300
0. 191
0.008
0.381
0, 110
0.461
0.503
0.106
0.356
0.146
0.391
0.342
0.424
0.461

0.0418
0.0921
0 ~ 1244
0.2957
0. 1244
0.2338
0.1004
0.2338
0, 1004
0.2338
0. 1177
0.2338
0. 1025
0.2338
0. 1004
0.2338

1.28
2.46
2 ~ 41
0.65
0.06
1.63
1. 10
1.97
5.01
0.45
3.03
0.62
3.81
1.46
4 ~ 22
1.97

.2036

.0150
~ 0171
.5192
.9485
. 1048
.2742
.0504
.0000
.6523
.0029
.5339
.0002
.1460
.0000
.0504

0. 1225
0.3786
0.5056
0.6802
0. 2139
0.7680
0.2764
0 '476
0.3371
0.2812
0. 1618
0. 2410
0.5606
0.7283
0.5904
0.8476

-0. 0158
0.0740
0.0939

-0.2982
-0.1978

0.0054
-0.0560
0,0741

-0,6694
0.4922
0.5511

-0.5325
0. 2214
0.0452
0.2580
0.0741

Paired comparisons ot least, square means between periods

Source

Period -0.1730 0 ~ 1011 -1.711 .0890 0.0057 0.3402

Difference Std. Err. T-value Prob. Upper 958 Lower 95l

Paired comparisons of least square means among stations between periods

Source Dftference Std. Brr. T-value Prob. Upper 958 Lower 958

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.1087
0.3733
0.3506
0.3977
0.2108
0.0494
0.0366

0.3208
0.2648
0.2544
0.2544
0.2617
0.2553
0.2544

0.34
1.41
1.38
1.56
0.81
0. 19
0. 14

.7352 0.6394

.1606 0.0649

.1701 0.0703

.1200 0.0232

.4218 0.2222

.8467 0.4717

.8858 0.3843

0.4220
0.8114
0. 7715
0.8186
0.6437
0.3729
0.4575

Station-period means and deltas trom orlglnal data where control nij
Statfon Standard Upper

station-period N wean Range Brror 95\ c.i.
Lowe Y

958 c.i.
Wean

Delta
Delta
Range

i Upper Lower
958 Cli, 95\ C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op.2
08 Op.j
08 Op 2
09 Op 1
09 Op 2
10 Op I
10 Op 2
12 Op 1
12 Op.2

17 0.13 0.80 0.057
4 0.05 0.20 0.050

17 0.36 1.40 0.097
5 0.04 0.20 0.040

26 0.24 1.80 0.083
5 0.00 0.00 0.000

26 1 '7 6.40 0.286
5 0.40 0.80 0.141

19 1.15 4.80 0.328
5 0.32 0 '0 0.049

25 0.04 1.00 0.040
5 0.04 0 '0 0.040

26 0 F 00 0.00 0.000
5 0.00 0.00 0.000

1.86
0.79
1.84
0.46
0. 12
0,15

0.68
0. 01
0.46
0.18
0.04
0.07

0.25 0.01
0.21 0.11
0. 57 0. 16
0. 15 -0. 07
0.41 0 '7

0 ~ 18
0.18
0.06
0.20

-0.00
0.24
1.03

-0.16
0.87

-0.08
0.20
0.20
0 F 23
0.24

1.30
0.60
2.00
0. 80
2.30
0.60
6.80
1.10
5.00
0.60
1.40
0.60
0.70
0.60

0.36
0.63
0.21
0.56,
0.20
0.53

-0.42
0.44
0.13
0.22
0.32
0.52
0.32
0.53

0.01
0.28
0.33
0.16

-0.20
-0.05
1. 65
0.76
1.60
0.38
0.08
0.12
0.15
0.05

Period means and deltas from original control data where naj

Period

Op 1
Op 2

Station Standard Upper Lower
N wean Range Brror 95\ C.I. 95% C.I.

26 0.23 0.70 0.043 0.32 0.15
5 0.'24 0.60 0.103 0.53 0.05



Analysis ot Variance for NST for 0528 - Ocenebra spp.

SCatiOne e 4, 5, 6, 8, 9, 10, 12 leVel v3 tt NLLW

Data cranstormed using log baseio(x + .I)
Results tor Analysis oi Variance

Source Source dt Brror dt P-value Prob.

PERIOD
SEASON
STATION
PERIOD~SEASON
STATION'PBRIOD
STATIONisBASON
PERIODiSTATION SBASON

Results tor Power Analysis
Pover at alpha ~ .1

162.000
162.000
162.000
162.000
162.000 ~

162.000
162.000

5.09
5 '2

11.14
3.25
0.15
0.68
0.63

0.0254
0.0223
0.0000
0. 0133
0.9894
0.6621
0.1051

Source

Non-
Centrality
Parameter

Adjusted non-
Centralf ty
Parameter Pover

Pover to
Adjusted Detect sot
POver Change

PERIOD 5.09 4.03 0.7265 0.6385 0.9985
STATIONS PERIOD 0. 88 0.00, 0.1557 0.2498

Estimates tor contrasts on ccebfnatfons ot interaction terms

Source Ditterence Scd. Erz'. T-value Prob.

Period in DC
Period in PC
Period in FC-S
Period fn PC-w
Period fn DC-S
Period in DC-W

0.8957
0.4195
0.8684
0.0294
1.4975
0.2938

0.4224
0.4016
O.ISSS
0.6395
0.5459
0 ~ 6448

2.120 .0355
1.045 .2977
1.1$ 7 .0757
0.046 .9634
2.743 .0068
0.456 .6492

Lease square means a contfdence intervals troe analysis ot variance

Source LS Nean Std. Ert. T-value Prob. Upper 95% Lover 958

Period Op-1
Period Op-2
Op 1 04
Op204
Op.l 05
Op205
Op.l 06
Op 206
Op108
Op208
Op109
Op209
Op 1 10
Op 2 10
Op112
Op 2 12

0.160
0.3 '
0.554
0.640
0.188
0.307
0.272

.0.4$ 6
0 ~ 171
0.520
0.451
0.635
0.594
0.386
0.078
0.233

0.034 ~
0.0758
0.1025
0 ~ 2435
0.1025
0.1925
0.0827
0.1925
0.0827
0.1925
0,0969
0.1925
0.0844
0.1925
0 ~ 0827
0. 1925

4.65
4.59
5.40
2.63
1.83
1 ~ 59
3.28
2.52
2.07
2.70
4.66
3.30
7.04
2.01
0.95
1.21

.0000
~ 0000
.0000
.0094
.0686
~ 1130
~ 0013
.0126
.0403
.0071
.0000
.0012
0000

.0465

.3454
,2276

0.1030
0 ~ 2224
0.3841
0.2372
0 ~ 0183
0.0117
0.1349
0. 1675
0.0341
0.2014
0.2909
0.3169
0.7336
0 ~ 7048
0.0586
0 ~ 0853

0.2169
0.4733
0.1232
1.042$
0.3574
0.6252
0.4085
0.8044
0. 3018
0.8384
0.6115
0,9539
0.4543
0.067$
0.2151
0.5516

Paired cceparfsons ot least square means becveen periods

Source Dftterence Std. Brr. T-value prob. Upper 95i Lover 958

Period 0.1879 0.0833 2.257 .0254 0.3256

Paired comparisons ot least square means among stations between periods

Source Ditterence Scd. Brr. -'-value Prob. Upper 9SC

0 ~ 0501

Lower 95t

Station 04
Station 05
Station 06
STation 0$
Station 09
Station 10
Scacfon 12

0.0864
0.1189
0.2142
0.3489
0.1812
0.2077
0.1549

0. 264'2
0.2181
0.2095
0.2095
0. 2155
0 ~ 2102
0.2095

0.33,7441
0.55 .5863
1.02 .3081
1.67 .0978
0.85 .3940
0.99 .3246
0.74 ~ 4609

0 F 5234
0.4197
0.5609
0.6956
0.5407
0.5554
0 ~ 5015

-0 ~ 3507
0.2419
0. 1324
0.0023
0. 1123
0.1401
0.1918

Stacion period means and deltas tram original data vhere control ni2

station Standard Upper Lover
Station-Period N Nean Range Brror 958 c.f. 958 c.f.

Nean
Delta

Delta Upper
Range 95% CIi.

Lover
95% C.I.

04 Op 1 17
04 Op 2
05 Op 1 17
05 Op-2 5
06 Op 1 26
06 Op 2 5
08 Op 1 26
08 Op-2 5
09 Op 1 19
09 op.2 5
10 Op 1 25
10 Op 2 5
12 Op 1 26
12 Op 2 5

2.$ 6
1.20
1,22
0 F 80
1.25
1 56
1.03
1. 24
3.26
1.48
0.13
0.08
0.92
0.12

5.40 0.360
0.80 0 163
3.40 0.198
1 ~ 60 0.276
3 ~ 60 0. 144
2.60 0.500
3. 20 0.137
1.40 0.264
9.20 0.597
0. 80 0.150
1.20 0.054
0.40 0.080
3.20 0.155
1.80 0.338

3.62 2.10
1.72 0.68
1 '4 0.80
1.57 0.03
1.54 0.95
2 ~ 95 0.17
1.31 0.75
1.97 0.51
4.52 2. 01
1.90 1.06
0.24 0.02
0.30 0. 14
1.24 0.60
1.66 -0.22

2. 18
0,98

-0.55
OASIS

-0.63
1.20
0.42

-O.88
2.61
1 ~ 12
0.48
0.28
0.31
0.36

5.10 1.4 ~
0,40 0.65
3.50 0.09
1.10 0.09
3.80 0.31
2.20 0.04
4.00 0.09
1.90 0.05
9.30 1.31
0.50 0.80
2.30 0.67
0.90 0.76
4.30 0.05
0.90 0.16

2.92
1. 30

.1.00
0.97

-0.95
2.44
0 74
1 ~ 81
3.90
1.44
0. 28

-0.20
0 ~ 67
0.88

Period means and deltas tron original control data vhere nw2

Period

Op 1
Op 2

Station Standard Upper Lover
N Nean Range Brror 958 C.I. 958 C.I.

26 0.62 1.10 0.075 0.77 0.46
5 0.36 0 ~ 90 0.169 0.83 0.11



Analysis ot Variance for NST tor 0397 - Pachygrapsus crassipes

Stations a 4, 5, 6, 8, 9, 10, 12 level +3 tc MLLN

Data Cransforned using log baselo(x ~ .I)
Results tor Analysis ot Variance

Source

PERIOD
SEASON
STATION
PERIODiSBASON
STATIONwPERIOD
STATIONS SEASON
PERIOD~STATION SEASON

Results tor Power Analysis
Pover at alpha ~ .1

Source dt Brror dt P-value

1 162.000 0.39
1 . i 162.000 18.81
6 162.000 10.80
1 162 ~ 000 $ .18
6 162.000 1.67
6 162.000 1.07
6 162.000 1.31

Prob.

0.5349
0.0000
0.0000
0.0241
0.1322
0.3804
0.2556

Source

Non-
Centrality
Parameter

Adjusted non-
Centrality
Iaraseter Pover

Power to
Adjusted Detect. 508
Power Change

PERIOD 0.39 0.00 0.1643 0.9987
STATIONiPBRIOD 10.00 3.88 0.7404 0.3705 0.1254

Estimates tor contrasts on conbinations ot interaction terna

Source Difference Std. Err. T-value Prob.

I'eriod in DC
Period in PC
Period in FC-S
Period in FC-N
Period in DC-S
Period in DC-N

0.0741
0.4290
1.2339
0.3759
0.4202
0.5684

0,4136
0.3932
0.4751
0.6262
0.53 '
0. 6313

0.119 .8580
1.091 .2769
2.$ 94 .0104
0.600 .5491
0.786 .4329

-0.900 .3693

Least square scans a contidence intervals tron analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 959 Lover 958

Period Op-1
Period Op-2
Oploi
Op 2-04
Op105
Op205
Op106
Op206
Op 1 08
Op 2-08
Op109
Op-2-09
Op 1lo
Op.2 10
Op 1 12
Op-2-12

-0,156
0.207

-0.157
0.236
0.217
0.487

-0.065
0.145
0.266
0.478

-0.526
0,850
0.164
0.584
0.024
0.167

0,0337
0.0742
0.1003
0.2384
0.1003
0.1885
0. 0810
0.1885
0.0810
0 ~ 1885
0.0949
0.1885
0.0827
0.1885
0.0810
0.188$

4,62
2.78
1.56
0.99
2.16
2.58
0. 81
0.77
3.29
2.54

-5.54
4.51
1.98
3;10

.0.29
0.89

.0000

.0060

.1198

. 3'232

.0322

.0106

.4203

.4441

.0012

.0122

.0000

.0000

.0494
..0023

.7705

.3769

.0.1001
-0.0837
0. 0091
0.1582

-0.0507
0.1753
0.068$
0. 1672
0.1323
0.1660
0.3686

.0.5386
0.3004
0 '954
0. 1103
0.4188

0. 2116
0.3293
0.3229

-0.6307
0.3827
0.1990
0.1994
0.4564

-0.4002
0.7897
0.6825
1. 1623
0.0269
0.2118
0.1517

-0.1448

Paired cosparisons ot least square scans betveen periods

Source

Period 0.0507 0 ~ 0815 0.622 .5349 0.1856 -0.0842

Ditference Std. Brr. T-value Prob. Upper 95% Lover 958

Paired cosparisons ot least square neans anong stations betveen periods

Source Difterence Std. Err. T-value Prob. Upper 95t Lover 958

Station 04
station o5
Station 06
Station 08
Station 09
Station 10
station 12

0.0794
0.2704
0.0792
0.2116
0.3249
0.4200

.0. 1907

0.2587
0,2135
0.2052
0.2052
0.2110
0.2058
0.2052

0.31 .7593
1.27 .2072
0.39 .7001
1.03 ~ 3039
1.54,1256
2.04 .0429
0,93 .3540

0.5073
0.6237
0.4186
0.5510
0.6740
0.0795
0,1487

0.3486
-0.0828
-0.2602
0. 1278

-0.0242
0.7605
0.5301

Station-period scans and deltas traa original data where control nr2

Station Scandard Upper Lower
station-Period N Mean Range Error 95% c.i. 958 c.i

Mean
Delta

DelCa
Range

Upper Lover
95% CIi, 95% C,I.

04 Op. 1
04 Op 2
0$ Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

17 1.16 3.40
4 1.45 2.60

11 1.53 4.00
5 1.76 1.80

26 0.76 2.80
5 1.24 2.40

26 1.25 3.80
5 2.32 3.20

19 2 '6 6.60
5 4.32 4.80

25 0.47 1.60
5 0.08 0.20

26 0 ~ 65 2 '0
5 0 36 1.00

0 ~ 228 1 '5
0.640 3.49
0.298 2,16
0.319 2.64
0.121 1.01
0.462 2.52
0.199 1 ~ 66
0. 641 ., 4. 10
0.361 3.12
0.878 6.76
0,097 0,67
0.049 0.22
0 ~ 100 0 ~ 86
0.1'72 0.84

0.68
0.59
0.90
0.88
0.51
0.04
0.8 ~
0. 54
1.60
1 ~ 88
0. 21

-0.06
0. 45
0.12

0.52
1.08

-0.88
1.30
0.20
0,78
0.69
1. 86
1.77
3.86
0.10
0.38
0.09
0.10

2.10
2.80
3.20
1.80
2.90
2.90
3 '0
3.20
6.00
5.10
2.90
0.80
2.70
1.10

0.05
0,97
0.33

-0.43
0.06
0.72

-0.31
0.10
1.05
1.40
0.35
0.79
0.14
0.62

0.98
3.12
1.44
2 ~ 17

-0.46
2.28
1. 07
3.82
2.49

-6.32
-0 ~ 15
0.03
0.33
0.42

I'cried scans and deltas tron original control data vhere nwl

Period
SCation Standard Upper

N Mean Range Brror 9$ % C.I.
Lower

958 CII.

Op 1
Op 2

26 0.$ 6 1.40 0.079 0.72 0.40
5 0.46 0.60 0.103 0.15 0.11



Analysis of Variance for MBT for 0398 - Pagurus spp.

Stations 4, 5, 6,,8, 9. 10, 12 level +3 fc MLLW

Data not transformed.

Results for Analysis of Variance

Source Source df Brror df P-value Prob.

PERIOD
SEASON
STATION
PERIOD<SEASON
STATION<PERIOD
STATION<SEASON
PERIOD STATION<SEASON

Results for Pover Analysis
Power't alpha i .1

162.000
162,000
162,000
162.000
162.000
162.000
162.000

2 ~ 12
5.54
9.92
0.39
2.09
2.78,
1.44

0 ~ 1469
0. 0198
0.0000
0,5325
0 ~ 0566
0,0134
0.2013

Source

PERIOD
STATION<PERIOD

Non
Centrality
Parameter

2.12
12.57

Adjusted non- Pover to
Centrality Adjusted Detect 50'E
Parameter Pcwer Pover Change

1.10 0.4244 0.2775 0.999$
6.41 0.8355 0.5456 0.5246

Bstimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in FC-S
Period in PC-w
Period in DC-S
Period in DC-W

3.5786
3 ~ .1188
13.1487
55.0889
4.28 '

11.441$

15.1843
14.4348
17.4641
22.98S3
19.6227
23. 1777

0.236 . 8140
2.364 .0193
0 ~ 753 .4526
2.396 .0177
0.218 .8274
0.494 .6222

Least square means 6 confidence intervals frees analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95E Lower 95\

Period Op-1 -0.323
Period Op 2 4 '86
Op 1 04 14.778
Op204 47.483
Op.1. 05 11.523
Op-2-05 6.325
Op 1 06 0.008
Op 2-06 3.792
Op 1 OS 7.792
Op 2 08 5.392
Op 1 09 0.282
Op209 2.075
Op.l 10 3.299
Op 2 10 8.992
Op.l 12 -10. 385
Op 2 11 7 ~ 742

1. 2372
2.7253
3 '834
8.7531
3.6834
6.9200
2 '733
6.9200
2 '733
6.9200
3 '830
6.9200
3.0346
6 '200
2.9733
6.9200

0.26 .7945
1.72 .0875

-4.01 .0001
5 F 42 <0000
3 ~ 13 ~ 0021
0.91 .3621
0.00 .9979
0.55 .5845
2.62 .0096
0.78 .4370

,0.08 ,9356
0.30 .7647
1.09 .2786
1.30 ~ 1957
3.49 ~ 0006

-1.12 .2649

1,7238
0.1772

.8.6849
33.0029
17. 6165
17 '728
4.9264

15.2394
12. 7111
16.8394

6 ~ 0436
9.3728
8. 3189

20.4394
5.4659
3.7061

-2.3695
-9.1942
20.8720

-61.9638
5 '294
5.1228
4 ~ 9111
7.6561
2.8736
6.0561

-5.4803
13.5228

1.7215
.2.4561

-15.3034
19. 1894

Paired corparisons of least square means between periods

Source Difference Std. Brr. T-value Prob, Upper 95'E

I'eriod 4.3629 2.9929 1.458 .1469 9.3142

Paired ccmparisons of least square means among stations betveen periods

Lover 95E

-0.5884

Source Difference Std. Err. T-value Prob. Upper 95E Lover 95E

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

32.7049
5.1979
3 ~ 7840
2.4006
2.3567
5,6929
2.6429

9.4966
7.8392
7.5317
7.5317
7.7471
7.5561
7. 5317

3.44 .0007
0 ~ 66 .5082
0 ~ 50 ~ 6161
0.32 ,7503
0.30 .7614
0.75 .4523

-0.35 .7261

4$ .4152
18.1665
8.6758

14.8604
15.1727
6.8072
9. 8168

16.9945
7.7706

16.2437
10. 0591
10.4594
18.1931
15.1027

Station-period means and deltas from original data vhere control ne2

Station Standard Upper Lover
Station-Period N Mean Range Error 95E c.i. 95E c.i. Mean

Delta
Delta
Range

Upper
95'1 Cli.

Lour
95E C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op-2
06 Opl
06 Op 2
08 Op-1
08 Op 2
09 Op. 1
09 Op 2
10 Op I
10 Op 2
12 Op I
12 Op 2

17
4

17
5

26
5

26
5

19
5

25
5

26
5

35.26 52.40
49.40 75.80

8.75 14.60
9.04 9.60

16.50 25.00
12.04 1'7.00
8.72 20.80

11.64 25.60
18.83 80.80
18.24 18.20
.13<62 40.40

7.52 12.60
26<89 125.40
23 '2 13.00

3 ~ 386
18.308

1.026
1 ~ 636
1.544
3.303
0.979
4,624
4 ~ 312
3.276
1,966
2.020
5.269
2.171

42.44
107.66

10.93
13.58
19. 68
21.21
10.73
24.48
27.89
27.33
17. 67
13.13
37.74
29. 55

28.08
8.86
6.58
4.50

13. 32
2.87
6.70

-1.20
9.77
9.15
9.56
1.91

16 ~ 04
17 ~ 49

15 ~ 21
-31,08

11.30'.02

0.01
4.02
7,79
4.42
0. 17
2. 18
3.32
8.54

10.38
7.46

62.70
67.80
40.90
26.90
42.40
20.20
25.90
37.70
68.4O
34.90
56.80
22. 10

119.20
21.70

-6.85
21.35
17. 55
19.71
4.57

13.32
10.76
23.36
8. 17li.12

10.28
21.61
0.96
4.03

23.56
83.50

5 F 05
5.67
4.56
5.28
4.83

14.52
F 84

18 ~ 48
-3.64
4.53

-19<81
18.95

Period means and deltas from original control dare where ni2

Period

Op I
Op 2

Station Standard Upper Lcwer
N Mean Range Error 95E C.I. 95E C.I.

26 16.51 30.00 1.915 20.45 12.56
5 16.06 17.30 3.555 25 ~ 93 6.19



Analysis of Variance for HST for 0735 - Phragmatopoma califoxnica
Stationa a 4, 5, 6, 8, 9, 10, 12 level w3 ft MLLN

Data transformed using arcsin.

Results for Analysis of Variance

Source Source df Error df P-value

PERIOD
SEASON
S'TATION
PER IUD'EASON
STATIONiPERIOD
STATION ~ SEASON
PERIODi STATION+SEASON

Results for Power Analysis
Power at. alpha .1

162.000
162.000
162.000
162.000
162.000
162.000
162.000

24.61
0.29
7.30
0.01
3.02
1.32
0.27

0.0000
0.5927
0.0000
0.9104
0.0081
0. 2510
0 ~ 9519

Source

PERIOD
STATIONS PERIOD

Non-
Centrality
Parameter'4.61

18. 09
23.30
11,87

0.9995 0.9992 0.9899
0.9458 0.8129 0.5645

Adjusted non- Power to
Centrality Ad)usted Detect 50E
Parameter Power Power Change

Bstimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-W
Period in DC-S
Period in DC-N

4.9397
6. 3152
6.9038
5.7266
4.6069
5.2725

1.6444
1.5632
1. 8913
2.4896
2 ~ 1251
2 ~ 5101

-3.004 .0031
4.040 .0001
3.650 .0004

.2.300 .0227
2.168 .0316
2 ~ 101 .0372

Least square means 4 confidence. intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95'E Lower 95'E

Period Op-1
Period Op-2
Op 1 04
Op-2-04
Opl05
Op 2-05
Op 1-06
Op-2 06
Op 1 08
Op 208
Op 109
Op-2-09
Op.l. 10
Op-2-10
Op 1 12
Op212

1. 815
0.207
4.238
0.000
2.295
0.649

-2.180
1.749

-3.476
0,479
1.038
0.654
0.251
0.120
0.775
0.654

0. 1340
0.2951
0.3989
0.9479
0.3989
0.7494
0.3220
0.7494
0.3220
0,7494
0.3772
0.7494
0.3286
0 '494
0.3220
0.7494

1).54
0.70

10. 62
0.00
5.75
0.87
6.77
2.33

10.80
0.64
2,75
0.87
0.76
0. 16
2.41
0.87

~ 0000
.4844
.0000
1 ~ 000
~ 0000
.3880
F 0000
.0209
.0000
.5238
~ 0066
~ 3841
~ 4463
.8729
.0173
~ 3841

-1.5930
0. 2814
3.5781
1.5682
1.6350
0.5910
1.6469
0.5088

-2.9433
0.7610
0.4142
1.8938
0.2928
1.3598
1.3074
1.8938

-2.0363
-0.6951
4.8979
1.5682
2.9548
1.8885
2.'7122
2.9883
4.0087
1.7185
1.6622

-0.5857
0.7946
1 ~ 1197
0.2420

-0.5857

I'aired comparisons of least square means between periods

Source

Period 1.6078 0.3241 4.961 .0000 1.0716 2.1440

Difference Std. Err. T-value Prob. Upper 95'E Lower 95E

Paired comparisons of least square means among stations between periods

Source Difference Std. Brr. T-value Prob. Upper 95E Lower 95E

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

4.2380
1.6462
0.4310
2.9972
1.6922
0. 3710
0.1207

1.0284
0.8490
0. 8157
0. 8157
0.8390'.8183

0. 8157

4 ~ 12
1.94
0.53

-3.67
-2.02
0.45
0.15

.0001

.0542

.5980

.0003

.0453

.6509

.8826

2.5366
0.2417
0.9184
1.6478
0.304)
0.9828
1.4700

5.9394
3.0506
1.7803
4.3465
3.0802

-1.'7247
-1.2287

Station-period means and deltas from original data where control ni)

04 Op 1
04 Op 2
05 Op.l
05 Op 2
06 Op 1
06 Op.)
08 Op 1
08 Op 2
09 Op 1
09 Op.)
10 Op 1
10 Op.)
12 Op 1

'12 Op 2

17 0.93 2.22 0.165
4 0.00 0.00 0.000

17 0.36 1.74 0.098
5 0.10 0.42 0.081

26 0.36 1.04 0.060
5 0.28 1.11 0.211

26 0.73 2.01 0.114
5 0.07 0.28 0.054

19 0.22 0.97 0.072
5 0.00 0.00 0.000

25 0.10 0.49 0.032
5 0,03 0.14 0.028

26 0.00 0.00 0.000
5 0.00 0.00 0.000

1.28 0.58

0.57 0.16
0.32 -0.13
0.48 0.23
0.86 0,31
0.96 0.49
0.22 0.08
0.37 0.07

0. 17 0.03
0. 10 0. 05

Period means and deltas from original control data where ni)

Station Standard Upper Lower
Station. Period N Mean Range Error 95E c.i. 95E c.i.

Mean
Delta

-0.89
0.00
0.32
0.06
0.32
0.24
0.69

-0.03
0. 18
0.04

-0.06
0.01
0.04
0.04

Delta Upper
Range 95'E CIi.

2.19 0 '6
0,00
1.63 0.12
0.21 0 ~ 06
0.94 0.20
0.90 0.2)
1.94 0.46
0.42 0.16
1.11 -0.0)
0.21 0.16
0,66 0.01
0.07 0.05
0.24 0.06
0.21 0.)6

Lower
95E C.I.

1.23

0.52
.0.17
0.43
0. 71
0.92
0.22
0 '3
0.07
0. 1)
0.02
0.02
0.07

Period
Station Standard Upper

N Mean Range Brror 95E C.I.
Lower

95'E C.I.
Op 1
Op 2

26 0.04 0.24 0.011 0.06 0.02
5 0.04 0.21 0.042 0.16 0.07



Analysis of Variance for BET for 0389 - Pisra spp.

Stations ~ 4. 5, 6. 8, 9, 10, 12 level i3 ft NLLW

Data not transformed.

Results for Analysis of Variance

Source Source df Brror df F-value I'rob.

PERIOD
SEASON
STATION
PERIOD)SEASON
STATION)PERIOD
STATION SEASON
PERIOD) STATION ) SEASON

Results for Power Analysis
Pover at alpha ~ .1

162.000
162.000
162.000
162.000
162.000
162.000
162.000

21.53
0.58

36.50
1.23

23.36
0.63
1.33

0.0000
0.4466
0.0000
0.2697
0,0000
0.7047
0.2460

Source

PERIOD
STATION)PERIOD

Non
Centrality
Parameter

Adjusted non- Pcn)er to
Centrality Adjusted Detect 50\
Parameter Pover Pover Change

21.53 20.26 0.9985 0.9977 0.1433
140. 18 132.45 1.0000 1.0000 0.2106

Bstimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in FC
Period in FC S
Period in FC-W
Period in DC S
Period in DC-W

1.7800
0.0000

-0.0000
0.0000
1. 3551
2.2049

0.2780
0.2643
0. 3198
0.4209
0.3593
0.4244

6.402 .0000
0.000 1.000
0.000 1.000
0.000 1.000
3.771 .0002
5. 195 .0000

Least. square means 8 confidence intervals from analysis of variance

Source LS wean Std. Brr. T-value Prob. Upper 958 Lover 95%

Period Op-1
Period Op-2
Op104
Op-2 04
Op 1 05
Op205
Op106
Op 206
Oplos
Op.2-08
Op109
Op209
Op 1 10
Op210
Op112
Op212

-0,032
0)286
0.000
0.000
0.000
0.000

-0.000
-0.000
-0.000
0.000
0.000
0.000

-0.222
-2.002
0.000
0.000

0.0227
0,0499
0.0674
0. 1603
0.0674
0. 1267
0.0544
0. 1267
0.0544
0.1267
0.0638
0.1267
0.0556
0.1267
0.0544
0.1267

1.40 . 1627
-5.73 .0000
0.00 1.000
0.00 1.000
0.00 1.000
0.00 1.000
0 F 00 1.000

-0.00 1.000
0.00 1.000
0.00 1.000
0.00 1.000
0.00 1.000
4.00 .0001

15.80 .0000
0.00 1.000
0.00 1.000

0.0057
0.2035
0. 1116
0.2651
0. 1116
0.2096
0.0901
0.2096
0.0901
0.2096
0.1055
0.2096
0.1304
1.7927
0.0901
0.2096

-0.0692
-0.3686
0.1116
0.2651
0. 1116
0.2096

-0.0901
0.2096
0.0901
0.2096

-0.1055
-0.2096
-0. 3143

2 ~ 2119
0.0901
0.2096

Paired comparisons of least square means betveen periods

Source

Period O.2543 O.O548 4.64O .OOOO 0.3449 0.1636

Difference Std. Brr. T-value Prob. Upper 95% Lover 958

Paired comparisons of least square means among stations between periods

Source Difference - Std. Brr. T-value Prob. Vpper 95% Lover 958

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.0000
0.0000
0.0000
0.0000
0.0000
1 ~ 7800
0.0000

0. 1739
0. 1435
0. 1379
0.1379
0. 1418
0.1384
0. 1379

0.00 1.000 0.2877
0.00 1,000 0.2375
0.00 1.000 0.2281
0.00 1.000 0.2281

-0.00 1.000 0.2347
12.87 .0000 2.0088
0.00 1.000 0.2281

0.2877
0.2375

-0.2281
0.2281
0.2347
1.5511
0.2281

Station-period means and deltas from original data vhere control n~2

Station Standard Upper Lover
Station-Period N Mean Range Brror 958 c.i. 95% c.i. wean

Delta
Delta Upper Lover
Range 95% Cli. 95% C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op-2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

17 0.00 0.00
0.00 0.00

17 0,00 0,00
5 0 F 00 0.00

26 0.00 0.00
5 0.00 0.00

26 0.00 0.00
5 0.00 0.00

19 0.00 0.00
5 0.00 0.00

25 0.22 3.12
5 1.93 1.32

26 0.00 0.00
5 0.00 0.00

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.142 0.52
0.230 2.57
0.000
0.000

0.07
1.29

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

-0.22
1. 93
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.12 0.07 0.52
1.32 1.29 2.57
0.00
0.00

Period means and deltas frees original control data where n~2

Period

Op 1
Op 2

Station Standard Upper Lover
N wean Range Brror 95$ C.I. 95% C.I.

26 0.00 0.00 0.000
5 0.00 0.00 0.000



Analysis ot variance tor NET tor 0400 - Pollicipes polyaerus

StatiOna a 4, 5, 6, 8, 9. 10 '2 leVel a3 tt MLLN

Data transforsed using I/(x i .1)

Results tor Analysis of Variance

Source Source dt Error df P-value Prob.

PBRIOD
SBASON
STATION
PERIOD~SEASON
STATIONiPERIOD
STATIONiS EASON
PERIODSTATION SEASON

Results tor Pover Analysis
Pover at, alpha .1

162.000
162.000
162.000
'162.000
162.000
162.000
162.000

22.33
0.06

13.84
1.40
0.30
0.28
0.24

0.0000
0. 8127
0.0000
0.2382
0.9337
0.9442
0.9640

Source

Non
Centrality
Paraseter

Ad>usted non- Pover to
Centrality Ad(usted Detect 508
Parameter Pover Pover Change

PERIOD 22.33 21.05 0.9989 0.998) 0.1475
STATION PERIOD 1.83 0.00 0.2210 0.1253

Estieates tor contrasts on coebinations ot interaction terms

Source Ditterence Std. Brr. T-value Prob.

Period in DC
Period in FC
Period in PC-S
Period in PC.N
Period in DC-S
Period in DC-N

17.4007
9.3290

11.0812
7.5767

22.3445
12.4569

4.0997
3.8974
4.7153
6.)O68
5.2981
6.2519

4.24 '0000
2 ~ 394 . 0178
2.350 .0200
1.221 .2240
4.217 .0000
1.991 .0482

Least square means 4 confidence intervals !rom analysis ot variance

Source LS Mean Std. Brr. T-value Prob. Upper 95% Lover 95%

Period Op-1
Period Op-2
Op 1 04
Op 2 04
Op 1 05
Op-2-05
Op 1 06
Op 2 06
Op 1 08
Op-2 08
Op 1 09
Op.2 09
Op-1-10
Op-2 10
Op112
Op212

.2 F 828
-6.647
6,842

.9 ~ 316
0.323
2.275
5.143

-9.400
-5.14)
9.400
1.237
7 ~ 178
5. 318
9.400
3.623
0.441

0.3340
0.7358
0.9945
2 '633
0.9945
1. 8684
0.8028
1.8684
0.8028
1. 8684
0.9404
1. 8684
0. 819)
1.8684
0.8028
1. 8684

8.47
9.03
6.88

-3 '4
0.32

-1.22
6.41
5.03
6.41

-5.03
1.32
).84

-6.56
5.03
4.51
0.24

;0000
.0000
.0000
.0001
.7456
.2252
.0000
.0000
.0000
.0000
. 1902
.0002
.0000
.0000
.0000
.8138

2.2756
5.4294
5.1964
5.4064
1 ~ 9684
0.8160
3.8152
6.3089

-3.8152
6,3089
0.3187
4.0866
4.0228
6.3089
4.9510
3.5317

-3.3808
7.8640

-8.4869
13 2258

1.3221
-5.3657

6 ~ 4713
12.4906
-6.4113

-12.4906
2.7921

10.2684
-6.7337

-12.4906
2.2949
2 ~ 6501

Paired cceparisons ot least square means betveen periods

Source Di!terence Std. Brr. T-value Prob. Upper 958

Period 3.8185 0.8081 4.725 .0000 5.1553

Paired coeparisons oi'east square eeans among stations betveen periods

Lo er 958

2.4817

Source Difterence Std. Err. T-value Prob. Upper 95% Lover 95t

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

2.4744
2.5980
4.2565
4.2565
5.9405
4.0215
3.1822

2.5641
2 ~ 1166
2.0335
2.0335
2.0917
2.0401
2.0335

0.97 .3360 6.7162
1.23 .2214 6.0995
2.09 .0379 7.6206
2.09 .0379 7.6206
2.84 .0051 9.4008
1,97'0504 7.3965
1 ~ 56 .1196 6.5463

1.7673
0.9035
0.8924
0.8924
2.4802
0.6465

-0 ~ 1819

Station. period eeans and deltas from original data vhere control

Station Standard Upper Lo er
Station-Period N Mean Range Error 958 c.i. 958 c.i.

n)
Mean

Delta
Delta
Range

Upper Lover
95\ Cli. 95% C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op-1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

17
4

17
5

26
5

26
5

19
5

25
5

26
5

0.00 0.00
0.00 0.00
1.79 11.20
1.16 2,80
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.38 1.40
0.16 0.80
o.'oo o'.oo
0.00 0.00
6.43 23.60
6.60 3.80

0.000
0.000
O'.682
0.595
0.000
0.000
0.000
0.000
0.098
0. 160
0.000
0.000
1. 128
0 F 812

3 ~ 23 0.34
2.81 0,49

0. 58 0. 11
0.60 0.28

8.75 4.11
8 '6 4.34

0.74
1.53
1.05
0,50
0.50
1.66
0.50
1.66
0.28
1.50
0.52
1.66

-5.93
4.94

2.00
0.70

12.70
3.00
2.00'.00

2.00
1.00
2.80
0.70
2.00
1.00

23.40
3.70

1.10
2.13
0.53
2.18
0.77
2.21
0.77
2.21
0.72
1.91
0 ~ 79
2 ~ 21
3.69
2.86

0.37
0.92

-2.6)
1.18
0.23
1.11
0.23l. 11
0 15
1.09
0.25l. 11
8. 17
1.02

Period eeans and deltas from original control dara vhere ne)

Period

Op 1
Op 2

Station Standard Upper Lover
N Mean Range Error 95) C.I. 95% C.I.

26 0.50 2.00 0.129 0.11 0.23
5 1.66 1.00 0.199 2.21 1.11



Analysis of Variance for BET for 0492 - Porifera unid. (enctusting)
stations ~ 4, 5. 6. 8. 9, 10, 12 level +3 ft NLLN

Data transformed using arcsin.
Results for Analysis of Variance

Source Source df Brror df P-value Prob.

PSR IUD
SSASON
STATION
PERIODiSEASON
STATIONiPERIOD
STATIONS SEASON
PERIOD~STATION~SEASON

Results for Power Analysis
Power at alpha ~

1
1
6
1
6
6
6

162.000
162.000
162,000
162.000
162.000
162.000
162.000

0.16
0.16

~0 ~ 17
0.16
0. 17
0. 17
0. 17

0.6891
0.6891
0.9834
0.6891
0 ~ 9834
0.9834
0.9834

Source

PERIOD
STATIONiPERIOD

Non-
Centz'ality
Parameter

0.16
1.05

Adjusted non-
Centrality
Parameter Power

Power to
Adjusted Detect 50%
Power Change

0.00 0.1269 0.1068
0.00 0.1667 0. 1167

Estimates for contrasts on combinations of interaction terms

Source Diffez'ence Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in FC-S
Period in PC H
Period in DC-S
I'eriod in DC-M

0.0629
0.0000
0.0000
0.0000
0 ~ 0000

.0.1258

0.1138
0.1082
0.1308
0.1722
0,1470
0.1737

0.553 .5810
0.000 1.000
0.000 1.000
0.000 1.000
0.000 1.000
0.725 .4697

Least square means 6 confidence intervals from analysis of variance

Source LS Mean Std. Brr. T-value Prob. Upper 958 Lower 95%

Period Op 1
Period Op-2
Op 1 04
Op-2-04
Op 1 0$
Op 2 OS
Op 1-06
Op.2 06
Oplos
Op.2 08
Op109
Op209Opjlo
Op 210
Op 112
Op-2-12

0 ~ 009
0.000
0.000
0.000
0.000
0 ~ 000
0 ~ 000
0.000
0 ~ 000
0.000
0.000
0.000
0.063
0.000
0.000

-0.000

0.0093
0.0204
0.0276
0.0656
0.0276
0.0518
0.0223
0.0518
0.0223
0 ~ 0518
0 ~ 0261
0. 0518
0.0227
0.0518
0.0223
0.0518

0.97 ~ 3336
0.00 1.000
0.00 1.000
0 F 00 1.000
0.00 1.000
0.00 1.000
0.00 1.000
0.00 1.000
0.00 1.000
0.00 1.000
0.00 1.000

-0.00 1.000
2.77 .0063
0.00 1.000
0.00 1.000
0.00 1.000

0.0063
0.0338
0 ~ 0457
0.1085
0.0457
0.0858
0.0369
O'.O$ $ 8
0.0369
0.0858
0.0432
O.O$ $ 8
0.0253
0.085$
0.0369
0.0858

0.0243
0.0338
0 ~ 0457
0 ~ 1085
0,0457
0.0858
0.0369
0.0858
0.0369
0.0858
0.0432
0.08SS

.0.100$
0.0858
0.0369

.0.0858

Paired comparisons of least square means between periods

Sour«e

Period 0.0090 0.0224; 0.401 .6891 0.0281 .0.0461

Difference Std. Err. T-value Prob. Upper 95\ Lower 95$

Ialred comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95$ Lower 95%

Station 04
Station 05
Station 06
Station 08
Station 09
station 'jo
Station 12

0.0000
0.0000

-0.0000
0.0000
0.0000

-0.0629
0.0000

0.0712
0.0587
O.OS64
0.0564
0.0580
0.0566
0.0564

0 ~ 00
0.00

-0.00
0.00
0.00
1.11
0.00

1.000 0.1177
1.000 0.0972
1.000 0.0934
1.000 0.0934
1.000 0.0960
.2680 0.0307
1.000 0.0934

.0.1177
0.0972
0.0934
0.0934
0.0960
0.1566
0.0934

Station-period means and deltas from original data where control ni2

Station Standard Upper Lower
Station-Period N Nean Range Error 95$ c.i. 958 c.i.

Mean
Delta

Delta Upper Lower
Range 958 CIi. 95l C.Z.

04 Op 1
04 Op 2
05 Op 1
05 Op.2
06 Op 1
06 Op 2
08 Op. 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

17 0.00 0.00 0.000
4 0.00 0.00 0.000

17 0.00 0.00 0.000
5 0.00 0.00 0.000

26 0.00 0.00 0 ~ 000
5 0.00 0.00 0.000

26 0.00 0.00 0.000
5 0.00 0,00 0.000

19 0.00 0.00 0.000
5 0.00 0.00 0.000

25 0.00 0.07 0.003
5 0.00 0.00 0.000

26 0.00 0,00 0.000
5 0.00 0,00 0.000

0.01 0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

-0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0. 00
0.00
0.00
0.00
0.00
0.07
0.00
0,00
0.00

0.00 0.01

Period means and deltas fraa original control data where ne2

Period

Op 1
Op 2

Station Standard Upper Lower
N Hean Range Brror 95$ C.Z. 95$ C.Z.

26 0.00 0.00 0.000
5 0.00 0.00 0.000



Analysis ot Variance for NET for 1120 - Spirorbidae

stations ~ 4, 5, 6, 8, 9. 10, 12 level a3 tt HLLN

Data transformed using arcsin.

Results for Analysis ot Variance

Source Source df Error dt P-value Prob.

PERIOD
SEASON
STATION
PERIODiSFASON
STATIONS PERIOD
STATIONiSEASON
PERIOD~STATION SEASON

Results tor Power Analysis
~ Power at alpha a .1

162.000
162 F 000
162.000
162.000
162.000
162.000
162.000

5.11
7.30
0.89
1.36
0.28
0.86
0,41

0. 0180
0.0076
0.5057
'0.0074
0.9476
0.5294
0.8686

Source

Non-
Centrality
Parameter

Adjusted non- Power to
Centrality Adjusted Detect 501
Parameter Po~er Power Change

PERIOD 5. 71 4.64 0.7689 0 '918 0.1373
STATION PERIOD 1. 66 0.00 0.2088 0. 1137

Estimates tor contrasts on combinations ot interaction terms

Source Diiterence Std. Err. T-value Prob.

Period in DC
Period in PC
Period in FC-S
Period in PC-N
Period in DC-S
Period in DC-N

0.8992
0.5339
1. 0611
0.0000
1. 9915
0. 1931

0 ~ 43 '
0 ~ 4131
0.4998
0.6579
0.5616
0.6633

2.069 .0401
1.292 .1981
'2.136 .0342
0.000 1.000

-3.546 ~ 0005
0.291 .7714

Least square means 8 contidence intervals troca analysis ot variance

Source LS Hean Std. Err. ,T-value Prob. Upper 95% Lower 958

Period Op.l
Period Op-2
Op 1 04
Op.2 04
Op 1 05
Op 2 05
Op 1 06
Op 2 06
Op 1 08
Op.2.08
Op 1 09
Op 2 09
Op 1.10
Op 2 10
Op 1 12
Op 2 12

0.081
0.124
0.000
0.178
0.000
0.178
0.000
0. 178

-0.058
0 178
0.168
0 ~ 118
0.141
0.178
0.198
0.200

0.0354
0.0780
0.1054
0.2505
0.1054
0.1980
0.0851
0.1980
0.0851
0.1980
0.0997
0.1980
0.0868
0. 1980
0.0851
0.1980

2.28
1.59
0 ~ 00
0.71
0. 00
0.90

-0.00
0.90
0.68
0.90

-1.68
0.90
1 ~ 62
0.90
2.33
1.01

.0239

.1138
1.000
.4785
1.000
.3102
1.000
.3102
.4959
.3702
.0943
.3702
~ 1070

,. 3702
~ 0210
.3151

-0.0221
0.2530
0.1744
0.5924
0. 1744
0.5056
0.1408
0.5056
0.0827
0.5056
0.0029
0.5056
0.0029
0.5056
0.0575
0.1281

0.1393
0 ~ 0050

-0.1744
0.2365
0.1744

-0.1497
0.1408
0.1497

-0.1988
0 '497
0.3327
0.1 ~ 97
0.2844
0. 1497
0. 3391
0.5272

Paired ccoparisons ot least square means between periods

Source

Period 0.2047 0.0857 -2.390 .0180 0.0630 -0.3 '4
Difterence Std. Err. T-value Prob. Upper 95% Lower 95%

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 958 Lower 95%

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0 ~ 1780
0. 1780
0. 1780

-0.2360
0. 3 ~ 51
0. 3187
0. 0013

0.2118
0.2243
0.2155
0.2155
0.2217
0.2162
0.2155

-0.65
0.79

-0.83
1. 10
1.56
1.47
0.01

.5135
'4288

.4103

.2751
,1209
.1425
.9953

0. 2711
0. 1932
0.1786
0,1206
0,0210
0.0390
0. 3518

0.6276
-0.5491
0.5345
0.5926
0.7125
0.6164

-0.3553

Station-period means and deltas from original data where control ne2

Station Standard Upper
Station-Period N Hean Range Error 95% c.i.

Lower
958 c.i.

04 Op-1
04 Op 2
05 Op 1
05 Op-2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

11 0,00 0 F 00 0 ~ 000
0.00 0.00 0.000

17 0.00 0 F 00 0 ~ 000
5 0.00 0.00 0.000

26 0.00 0.00 0.000
5 0.00 0.00 0.000

26 0.00 0.07 0.003
5 0.00 0.00 0.000

19 0.01 0.07 0.005
5 0.00 0.00 0.000

25 0.01 0.35 0.014
5 0.00 0.00 0.000

26 0.01 0.14 0.006
5 0.01 0.01 0.014

0,01 0,00

0.02 0.00

0.04'.01
0.02 0.00
0.05 0.02

Pexiod means and deltas from original control data where nw2

Hean
Delta

0.00
0.01
0.00
0,01
0.00
0 ~ 01
0.00
0.01
0.01
0.01
0,01
0.01
0.01
0.01

Delta Upper
Range 95% Cli.

0.00
0 '3 0.04
0.00
0 '3 0.03
0.00
0 F 03 0.03
0.07 0,00
0.03 0.03
0.07 0,00
0 '3 „ 0.03
0 '5 0.01
0 '3 0.03
0 ~ 14 0. 00
0.10 0.04

Lower
95% C.l.

-0.02

0,01

-0.01
0. 01
0.01
0.02

-0. 01
-0.04
0. 01
0.02

-0.05

Period

Op 1
Op 2

Station Standard Upper Lower
N Hean Range Error 95% C.Z. 958 C.Z.

26 0.00 0.00 0.000
5 0.01 0.03 0.007 0.03 0.01



Analysis of variance for NET for 0427 - scrongylocentrotus purpuracus

Srations v 4, 5, 6, 8, 9, 10, 12 level v3 CC NLLN

Data transCormed using log basejo(x a .I)
Results fot Analysis of Variance

Source Source dC Brror df P-value Prob.

PERIOD
SEASON
STATION
PERIODiSBASON
STATION i PBRIOD
STATIONiSEASON
PERIOD~STATION~SEASON

Results Cor Pover Analysis
Pcwer at alpha .1

162.000
162.000
162.000
162.000
162.000
162.000
162.000

4.45
0.62

20.32
1.35
4.35
0 70
0.59

0.0364
0.4317
0.0000
0.2475
0.0004
0 '523
0.7418

Source

Non
Centrality
Parameter

Adjusted non-
Centrality
Parameter Pover

Paver to
Ad)usted Detect Sol
Pover Change

PBR IUD 4.45 3.40 0.6762 0.5760 0.5171
STATION PERIOD 26.13 19.80 0.9915 0.9627 0.2162

Bstimates Cor contrasts on combinations of interaction terms

Source DICCerence Std. Err. T value Prob.

Period in DC
Period in FC
Period in PC-S
Period in PC-N
Period in DC-S
Period in DC N

0.8746
0.3421
0,2399
0.4443
0.3077
1.4415

0.4178
0.3972
0.4806
0.6326
0.5400
0.6378

2.093 .0379
0.861 .3904
0.499 ~ 6183
0.702 .4835
0.570 .5696
2.260 .0251

Least square means 6 confidence intervals cram analysis oc variance

Source LS Nean Std. Err. T-value Prob, Upper 958 Lover 958

I'eriod Op-1
Period Op-2Oploi
Op204
Op105
Op-2 05
Op 1 06
Op206
Op 1 08
Op208
Op109
Op209
Op 1 10
Op 2 10
Opl 12
Op.2 12

0.002
0. 172
0.072
0.233
0.346
0. 152
0.154
0. 311

-0.013
0.250
0.553
1.630
0.227
0 ~ 230
0.236
0.179

0.0340
0.0750
0. 1014
0.2409
0.1014
0.1904
0.0818
0.1904
0.0818
0. 1904
0.0958
0 ~ 1904
0.0835
0.1904
0 ~ 0818
0.1904

0.06
2.29
0.71
0,97
3.42
0.80
1.89
1. 63
0. 15
1.31
5.77

-8.56
2.72
1 ~ 21
2 '9
0.94

.9489 0.0585

.0234 0.0476

.4813 0.2392

.3348 0 ~ 1655

.0008 0.5140

.4259 0.46'70

.0612 0.2896

. 1043 0. 6261

.8777 0.1227

.1916 0.5647

.0000 0.3949

.0000 1.3152

.0073 0.0888

.2285 0.0848

.0044 0.3715

.3479 0.4943

0.0541
0.2957
0.0961

-0. 6315
0. 1787
0. 1630
0.0189
0.0040
0.1480
0.0653
0.7120
1.9453
0.3651
0.5452
0. 1008
0.1357

Paired comparisons of least square means becveen periods

Source

Period 0.1738 0.0824 2.110 .0364 0.3101 0.0376

Difference Std. Brr. T-value Prob. Upper 958 Lover 958

Paired comparisons of least square means among stations between periods

Source Difference Std. Brr. T-value Prob. Upper 95% Lover 958

Scatian 04
Station 05
Starion 06
Station 08
Station 09
Sration 10
Station 12

0.3045
0.1944
0.1568

.0.2623
1.0767
0.0033
0.0569

0. 2613
0.2157
0.2073
0.2073
0.2132
0.2079
0.2073

1. 17
0.90
0.76
1.27
5.05
0.02
0.27

.2456 0.7369

.3689 0.5512

.4505 0.1861

.2075 0.0806

.0000 1.4294

.9874 0.3473

.7840 0.3998

0. 1278
0.1625
0.4997

-0.6052
0.7241
0 ~ 3407
0.2860

SratiOn-periOd mesne and delCaa Cram Original data Where COntrO1 nv2

Station Standard Upper Lover
Station-Period N Ncaa Range Error 958 c.i. 951 c.i. Nean

Delta
Delca Upper
Range 95t CIi.

Lover
958 C.I.

04 Op 1
04 Op 2
05 Op-1
05 Op 2
06 Op 1
06 Op.2
08 Op-1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2

Op 1
12 Op 2

17 0.13 0.60
0.50 0.80

17 0.00 0,00
5 0.08 0.20

26 0.07 0.80
5 0.04 0.20

26 0. 18 0. 60
5 0 ~ 12 0 ~ 60

19 2.42 22.20
5 12.48 21.40

25 0.52 2.80
5 0.52 1.20

26 0.02 0.20
5 0.12 0.60

0.038 0.21
0.191 1.11
0.000
0.049 0.22
0.035 0.14
0 ~ 040 0.15
0.051 0.29
0.120 0.45
1 ~ 174 " 4,89
4.082 = 23.81
0.156 0.84
0.250 1.21
0.011 0.04
0.120 0.45

0.05
.0.11

0.06
0.00
0.07
0.08
0.21
0.05
1 ~ 15
0.20
0. 17
0.01

-0.21

0. 04
-0.30
0. 17
0.10
0.06
0.14
0.05'.06

-2.26
12.30

0 ~ 38
0. 34
0.12
0.06

0.80 0.15
1.00 0.36
0.50 0.26
0.50 0.35
0.90 0.13
0.40 0.35
1. 10 0.07
0.40 0.27

22.60 0.20
21 ~ 20 1 ~ 12

2.80 0.08
1.00 0.23
0 70 0.18
0.80 0.43

-0.06
-0.96
0.08

-0.15
0.01

-0.07
0. 18
0. 15
4.72

23.48
0.69
0.91
0.05

-0.31

Period means and deltas from original control data vhere nv2

Period

Op 1
Op 2

Station Standard Upper Lover
N Nean Range Error 95% C. I. 958 C.I.

26 0.13 0,50 0.030 0.19 0.07
5 0.18 0.40 0.066 0.36 0.00



Analysis of Variance for HBT for 0311 - Tectura scutum

Statiane e 4, 5 ~ 6 ~ 8, 9, 10, 12 leVel i3 tt MLLW

Data transformed using log base10(x ~ .I)
Results for Analysis ot variance

Source Source dt Error df P-value Prob.

PERIOD
SEASON
STATION
PER IOUS'EASON
STATION'PBRIOD
STATION'SEASON
PERIOD~STATION~SEASON

Results for Power Analysis
Power at alpha i .1

1
1
6
1
6
6
6

162.000
162.000
162,000
162.000
162,000
162,000
162.000

1.29
0.50
5.18
4.90
0.54
1. 11
0.29

0.0077
0.4826
0. 0001
0.0283
0.7751
0.3587
0.9406

Source

PBRIOD
STATIONiPBRIOD

Non-
Cencrality
Parameter

7.29
3.26

Adjusted non-
Centrality
Parameter Power

I'ower to
Adjusted Detect 50$
Pover Change

6.20 0.8519 0.7983 0.9962
0.00 0.3249 0. 1173

Estimates cor contrasts on ccmbinations of interaccion terms

Source Difference Std. Brr. T-value Prob.

Period
Period
Period
Period
Period
Period

in DC
in PC
in PC-S
in PC-N
in DC S
in DC-N

1. 1782
0.6545
0 1614l.1477
0.1694
2. 1870

0.4918
0.4615
0.5657
0.7446
0.6356
0.7507

-2.396 .0171
1.400 .1634

-0.2$ 5 .7758
1.541 .1252
0.267 .7902
2.913 .0041

Least. square means 8 confidence intervals from analysis ot variance

Source Ls Mean Std. Err. T-value Prob. Upper 958 Lover 95$

Period Op-1
Period Op 2Oploi
Op-2-04
Op105
Op-2-05
Op 1-06
Op206
Op.l 08
Op-2-0$
Op109
Op.2 09
Op 1 10
Op 2 10
Op 112
Op.2 12

0. 105
0.366
0 106
0.500
0.0$ 4
0.066
0.586
0.864
0.038
0 '88

.0.187
0 ~ 147
0.154
0.656
0.028
0.338

0.0401
0.0883
0.1193
0.2835
0. 1193
0.2241
0.0963
0.2241
0.0963
0.2241
0.1128
0.2241
0.0983
0.2241

,0.0963
0.2241

2.61,0099
4.15 .0001
0.89 .3753
1,76 .0798
0,70 .4844
0. 29 . 7103
6.08 .0000
3,86 .0002
0.40 .6912
1 ~ 28 ~ 2011
1 ~ 65 .1002
0.65 .SL42
1.57 .1191
2.93 .0039
0.29 .7744
1.51 ~ 1337

0. 1'709
0.5124
0.3034
0.9688
0.2810
0.4363
0.7450
1.2352
0.1210
0.6585
0 ~ 0001
0.2243
0.3166
1.0268
0 ~ 1810
0.7086

0.0383
0.2204
0. 0913
0.0308
0.1138
0.3052
0.4263
0.4937
0. 1976
0.0831
0. 3731
0. 5173
0.0086
0.2852
0. 1317
0.0330

Paired comparisons of least square means between periods

Source

Period 0.2618 0.0969 2.701 ~ 0017 0 ~ 1015 0.4222

Difference Std. Err. T-value Prob. Upper 95$ Lo er 95$

Paired comparisons of least square means among stations becveen periods

Source Difference Std. Err. T-Value PrOb. Upper 95% LOver 95$

Station 04
Stacion 05
Scation 06
Station 0$
Station 09
Station 10
Station 12

0.3937
0.0180
0.2188
0.3261
0.0400
0.5020
0.3102

0. 3016
0,2539
0.2439
0.2439
0,2509
0,2447
0.2439

-1.28
0.07
1 ~ 14
1 ~ 34
0.16
2.05
1 ~ 27

.2023
,9434
.2541
.1832
. 8'735
.0419
.2054

0.1151
0.4381
0.1247
0.0775
0. 3751
0.0971
0.0934

-0.9026
0.4020
0.6824
0.1296

-0.4551
0.9069

-0.7137

Station-period means and deltas Crom original data vhere control ni2

station Standard Upper Lover
Station-Period N Mean Range Error 95l c.i. 95l c.i.

Mean
Delta

Delta
Range

Upper
95% Cli.

Lover
95% C.I ~

04 Op 1
04 Op 2
05 Op. 1
05 Op-2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

11

17
5

26
5

26
5

19
5

25
5

26
5

2.24 7,40 0.483
1 60 2.20 0.469
2.65 8.20 0 '99
3.52 2.80 0.512
1.02 5.20 0.233
0.56 1.00 0.160
4.05 13,80 0,676
5.0$ 15.80 3.045
4. 94 12. 00 0.171
7 ~ 52 10. 60 2 ~ 251
4.17 19.60 1.084
2.24 8.60 '.649
3.39 14.20 0.762
1.92 2.00 0.427

3.26
3.09
3.92
4 ~ 94
1.50
1.00
5.45

13.54
6.57

13.19
6.41
6.82
4.96
3. 11

1.21
0.11
1.38
2.10
0.54
0.12
2.66
3.38
3. 31
1. 25
1.93

-2.34
1.82
0.13

0. 18
F 45
0.24
0.54
1,$ 0
3.50
1,24
1.02

-2.17
3.46
1. 37
1.$ 2
0.58
2 ~ 14

6.40
0.60
8.90
3.30

11.20
3.00

11.40
17.10
13.40
10.70
21.20

9.50
14.90
4.40

1. 13
2. 81
0.91
2.38
2 ~ 71
4.88
0.03
7.57

-0.64
2.$ 1
0.47
6.54
0.81
4.24

0.18
2.03
1.38
1.30
0.88
2. 12
2.46
9.61

-3.10
-9.73
3.21
2.90
1.97
0.04

Period means and deltas Crom original control data vhere nv2

Op 1
Op 2

Station Standard Upper Lover
N Mean Range Error 95% C.I. 95% C.I.

26 2.81 9.40 0.409 3.65 1.91
5 4.06 2.40 0.380 5.12 3 ~ 00



Analysis of Variance for HST for 0319 - Tegula bzunnea

Stations s 4, 5. 6. 8, 9. 10, 12 level o3 tt HLLN

Data transtozmed using log basejo(x ~ .I)
Results tor Analysis of Variance

Sou'rce Source df Error df P-value

PERIOD
SEASON
STATION
PERIODi SEASON
STATION PERIOD
STATIONiSEASON
PERIOD'STATIONisEASON

Results for Pover Analysis
Pover at alpha ~ .1

162.000
162.000
162.000
162.000
162.000
162.000
162.000

2.61
0.83

12.53
0.00
7.94
0.60
0.42

0.1081
0.3638
0.0000
0.9526
0.0000
0.7335
0.8665

Source

Non-
Centrality
Parameter

Adjusted non Pover to
Centrality Adjusted Detect 50%
I'arameter Pover Pover Change

PERIOD 2. 61 1.58 0,4862 0.3487 0.1815
STATIONtPERIOD 47.62 41.03 1.0000 0.9998 0.1227

Estimates for contrasts on combinations ot interaction terms

Source Difference Std. Brr. T-value Prob.

I'ez'iod in DC
Period in FC
Period in PC-S
Period in FC-N
Period in DC-S
Period in DC.N

0.9409
0.2017
0.3444
0 '590
1.0563
0.8255

0. 3316
0.3152
0 ~ 3814
0.5020
0.4285
0.5062

2.837 .0051
0 ~ 640 ~ 5231
0.903 .3678
0 ~ 118 ~ 9065
2.465 .0147
1.631 1049

Least square means 4 contidence intezvals tron analysis of variance

Source LS Nean Std. Brr. T-Value IrOb. Upper 958 LOver 958

Period Op-1
Period Op.2
Op 1 04
Op204
Op.l 05
Op-2 05
Op.j 06
Op-2-06
Op 1 08
Op 2.08
Op109
Op209Opllo
Op.2- jo
Op112
Op 212

-0.038
0.144
0.001
0,116
0.001
0.116
0.033
0.000
0.024
0.145
0.194
1.330
0.200
0.116
0.069
0.116

0.0270
0.0595
0 ~ 0804
0. 1912
0.0804
0.1511
0.0649
0.1511
0.0649
0. 1511
0.0761
0.1511
0.0663
0. 1511
0.0649
0.1511

1.42
2.42

-0.01
0.61
0.01
0.77
0.50

-0.00
0.37

-0.96
2.56
8.80
3.02
0.77
1,07
0.77

.1564

.0166

.9926
~ 5431
.9926
.4419
.6145
1.000
.7095
.3392
.0115
.0000
.0030
~ 4419
.2863
.4419

0.0062
0.0456
0.1323
0.4327
0.1323
0.3665
0.1402
0.2500
0.1317
0 ~ 1051
0.0686

-1.0796
-0.0902
0.3665
0. 1769
0.3665

-0.0832
0.2425

-0.1338
0.1997
0.1338
0.1335
0.0747

-0.2500
0.0832
0.3949
0.3202
1.5796

-0.3095
0.1335
0.0379
0.1335

Paired ccmparisons ot least square means betveen periods

Source

Period 0.1056 0.0654 1.616,1081 0.2137 -0.0025

Difference Std. Err. T-value Prob. Upper 958 Lover 958

Paired comparisons ot least square means among stations betveen periods
'Source Difference Std. Err. T-value Prob. Upper 95% Lover 95%

Station 04
Station 05
Station 06
Station 08
Station 09
station lo
Station 12

0.1172
0.1172
0.0328
0. 1691
1. 1352
0.3164
0.0470

0.2074
0. 1712
0. 1645
0.1645
0. 1692
0. 1650
0. 1645

0.57
-0.68
0.20
1.03
6.71

-1.92
-0.29

.5726

.4944

.8423

.3054

.0000

.0570

.7753

0.2258
0.1660
0 ~ 3049
0.4 ~ 12
1,4150
0.0434
0.2251

0.4603
0.4005
0.2393
0.1030
0.8553
0.5893
0.3191

Station-period means and deltas from original data vhere control ne2

Station Standazd Upper Lover
Station-Period N Nean Range Error 958 c.i. 958 c.i. Mean

Delta
Delta
Range

Upper
95E CIi.

'over
95% C.I.

04 Op I
04 Op-2
05 Op I
05 Op-2
06 Op I
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op. 1
10 Op.j
12 Op.j
12 Op.2

17 0 ~ 02 0.20 0.016
4 0.00 0.00 0.000

17 0.02 0.20 0.016
5 0.00 0.00 0.000

26 0.02 0.20 0.011
5 0.08 0.40 0.080

26 0.02 0.40 0.017
5 0.72 3.60 0.720

19 0.81 13.40 0.702
5 4.92 10.40 2.220

25 0.32 3.20 0.162
5 0.00 0.00 0.000

26 0.00 0.00 0.000
5 0.00 0.00 0.000

0.06

0.06

0.04
0.30
0.06
2.72
2.29

11.08
0.65

-0.01

0. 01

0. 01
0.14
0. 01
1,28
0.67
1.24
0.01

0.01
0. 10
0.01
0.08
0.01
0.00
0.00
0.64
0.79
4.84

-0 '0
0.08
0.03
0.08

0.30
0.40
0.30
0.40
0.50
0.80
0.40
3.20

13.50
10,00
3.40
0,40
0.30
0.40

0.03
0.42
0.03
0.30
0.04
0,35
0.03
1.14
0.68
1. 17
0,04
0.30
0.05
0.30

0.04
0.22
0.04
0.14
0.02

-0.35
0.03
2.42
2.27

10.85
-0.63
0.14

-0.00
0. 14

I'eriod means and deltas from original control data vhere n~j

Period

Op. 1
Op 2

Station Standard Upper Lover
N mean Range Brrox 95$ C.I. 95% C.I.

26 0.03 0.30 0.013 0.05 0.00
5 0.08 0.40 0.080 0.30 0.14



Analysis of Variance for NET tor 0320 - Tegula funebralis

Stations v 4, 5, 6, 8, 9, 10, 12 level a3 Ct NLL'N

Data transtoramd using square root(x a I)
Results tor Analysis ot Variance

Source dt Brror df P-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONiPERIOD
STATIONiSEASON
PERIODiSTATIONiSEASON

Results tor Power Analysis
Power ar. alpha .1

162.000
162.000
162.000
162.000
162.000
162.000
162.000

2. 51
1.08
9.83
0.03
0.80
2.99
1. 12

0. 1108
0.0086
0.0000
0.8545
0.5674
0.0085
0.3551

Source

'PBRIOD
STATIONiPERIOD

Non
Centrality
Parameter

2.57
4.83

Adjusted non- Pcncer to
Centrality Adjusted Detect. 50%
Parameter Pover Pover Change

1.54 0.4814 0.3431 1.0000
0.00 0.4388 0.2896

Estimates tor contrasts on combinations ot interaction terms

Source DlCference Std. Brr. T-value Prob.

Period in DC
I'eriod in PC
Period in FC-S
Period in PC-M
Period in DC-S
Period in DC-M

5. 1103
3.0339
3.6362
2 '317
3.5754
6.6452

3.6812
3.4995
4.2339
5.5731
4.7572
5. 6190

1 ~ 388 ~ 1670
0.867 .3872
0.859 .3917
0.436 .6632
0.752 .4534
1.183 .2387

Least square means a contidence intervals truce analysis of variance

Source LS Nean Std. Brr. T value Prob. Upper 958 Lover 958

Period Op 1
Period Op.2
Op 1 04
Op 204
Op.l 05
Op.2. 05
Op 1 06
Op 206
Op los
Op.2 08
Op 109
Op 2 09
Op.l 10
Op.2. 10
Op 1 12
Op)12

0.250
1,414

-4.389
-4.668
0.089

-0.825
1.282
3.123
0.790

-0.222
2.805
F 528
2.723
0.566
2.490
6.153

0.2999
0. 6601
0.8930
2.1220
0.8930l.6776
0.7208l.6776
0.7208
1.6776
0.8444
1. 6176
0.7357l.6776
0.7208
1. 6716

-0.83
2. 14
4.92

-2.20
0.10
0.49
1.78
1.86
1.10
0.13
3.32
2.70
3.70
0.34
3.45
).67

.4050

.0339

.0000

.0293

.9205

.6235

.0772

.0645

.2145

.8948

.0011

.0071

.0003

.7361

.0007

.0003

0.2458
-0.3209
-2.9120
1. 1510
1. 5665
1.9502
0.0894
0.3479
1.9828
2.5532
4.2021
'7.3035
3.9404
3. 3416
1.2911
3.3781

0.7466
-2.5069
-5.8665

8 1780
-1.3881
-3.6004

2 ~ 4744
-5.8985
0.4022

-2.9975
1.4083
1.7529
1.5063

-2.2091
3,6821
8.9288

Paired comparisons of least square means betveen periods

Source Ditterence Std. Err. T-value Prob. Upper 95% Lover 95%

Period 1.1635 0 7256 1.603,1108 2.3638

Paired comparisons ot least square means among stations betveen periods

-0.0369

Source Ditterence Std. Err. T value 'rob. Upper 958 Lover'5t

station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.2783
0.9143
1.8413
1.0124
1.7230
2. 1511
3.6638

2.3023
1.9005
1,8259
1.8259
1 ~ 8181
1.. 8318
1.8259

0.12 .9040
0.48 .6311
1. 01 . 3147
0.55 .5800
0.92 .3603
1.18 2407
2. 01,0465

4.0870
4.0583
4.8620
4.0331
1.3840
5.1875
6.684S

3.5304
2.2297
1. 1793
2;0082
4.8301

-0.8734
0.6432

Station-period means and deltas tram original data where control nv2

Station Standard Upper Lover Nean
Station-'Period N Hean Range Brror 958 c.i. 958 c.i. Delta

Delta
Range

Upper
95% CIi.

Lower
95% C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op. 2
06 Op 1
06 Op.2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op.2
12 Op. 1
12 Op 2

17 313. 35
4 255.65

17 175.15
5 150,64

26 248.12
5 215.0 ~

26 181.45
5 125.68

19 135.60
5 41 ~ 76

25 113.36
5 118,44

26 286.38
5 311.16

297.20
90.80

189 F 20
119.00
494.20
168.80
406.60
105.00
287.40
22.40

813.40
303.00
475.60
204.00

23.343
19,995
12.659
25. 013
23.070
31.338
17.567
23.246
21.915
3.909

37.381
54.820
23.820
39 '06

362 '4
319.28
201.99
220.09
295.64
302.05
223.63
190.22
181. 64
52.61

250.51
270.65
335.44
427.96

263.87
192.02
148.32
81.19

200.61
128,03
151.27
61.14
89.56
30.91
96.21

-33.77
237.33
206.36

-132.32
131.83

5.88
29.78
43.5 ~
94.18
17 ~ 13
4.82

56.02
79.10
28.13
2.42

81,80
196.30

375.50
59.50

237.40
187.00
484.40
207.50
416.00
59.90

271. 20
116.80
816.40
218.10
463.20
332.20

71.79
91.58
44.39
57 ~ 91
13.17
14 15
55.02
28.87
86,94

135.82
92.64

114.76
29.15
36.24

192.85
172,07
32.64

117. 47
100.24
203. 11

20 '6
-38.51
25. 10
22. 38

-36.38
109.92
1)4.45

-356.36

Period means and deltas Croca original control data vhere n 2

Period

Op 1
Op 2

Star,ion Standard Upper Lover
N Hean Range Error 95% C.I. 958 C.i.

26 204.58 246.10 13.324 232.03 177.14
5 120.86 128 ~ 20 22 ~ 013 181.98 59 74



Analysis ot Variance tor XST tor 0404 - Tetraclita rubescens

Stations 4, 5, 6. 8, 9. 10, 12 level +3 tt MLLW

Data transformed using log base)0(x 4 .Ii
Results for Analysis ot Variance

Source Source df Brror dt F-value Prob.

PERIOD
SEASON
STATION
PBRIODiSEASON
STATION'PBRIOD
STATION'SEASON
PBRIOD~ STATION~SEASON

Results tor Pover Analysis
Pover at alpha v .1

1 162.000 0. 10
1 162.000 9.62
6 162.000 38.00
1 162.000 4.92
6 162.000 1.16
6 162 F 000 0.45

162.000 0.07

0.1464
0.0023
0.0000
0,0279
0.3323
0.8469
0.9988

Source

PERIOD
STATIONiPERIOD

Non-
Centraitty
Parameter

0.10
6.94

Adjusted non-
Centrality
Parameter Pover

Pover to
Adjusted Detect sot
Power Change

0.00 0. 1176 0.6419
0.85 0.5787 0.1538 0.2596

Estimates tor contrasts on combinations of interaccion terms

Source

Period in DC
Period in FC
Period in FC-S
Period in FC-w
Period in DC-S
Period in DC-W

Difference

0.1998
0.0972
0.8723
1,0667
0.8650

-1.2646

Std. Brr.
0.6646
0. 6318
0 '644
1. 0062
0 ~ 8589
1 ~ 0145

T-value Prob.

0.301 .7641
-0.154 .8779
1.141 .2555
1.060 .2907
1.001 .3154
1.247 .2143

Least square means a cont'idence intervals tron analysis ot variance

Source LS Mean Std. Brr. ~ T-Value Prab. Upper 95t LOver 95't

Period Op-1
Period Op-2Oplol
Op204
Oplos
Op)05
Op 1 06
Op.) 06
Op108
Op208
Op 109
Op 209
Op 1-10
Op 2 10
Op 1 12
Op 2 12

0.204
0.246
1.047
0.951
1.158
1.181
1.012
1 ~ 181
0.615
0.556
0.769
1.294
1.449
1.348

-0 ~ 188
0.494

0.0541
0. 1193
0 ~ 1612
0.3831
0.1612
0.3029
0.1301
0.3029
0.1301
0.3029
0.1524
0.3029
0.1328
0.3029
0 ~ 1301
0.3029

3.76
2.06
6.49
2.48
7 ~ 18
3.90
1,78
3.90
4.72
1.84
5,04
4.27

10.91
4.45
1.44
1 ~ 63

.0002

.0407
0000

.0140
~ 0000
.0001
.0000
.0001
.0000
.0680
.0000
.0000
.0000
.0000
.1508
.1050

0.2933
0.4434
1.3133
1.5851
1.42 ~ 9
1.6826
1.2276
1.6826
0.8300
1.0575
0.5164

.0.1927
-1.2298
0.8469
0.0274
0.9948

0. 1141
O.O488
0.7799
0. 3115
0. 8915
0 '804
0.7970
0.6804
0.3994
0.0554"
1. 0208
1 ~ 7949
1.6692
1.8490
0.40)2
0.007)

Paired ccmparisons of least square means betveen periods

Source

Period 0.0424 0.1310 0.324 .7464 0;1743 0.2591

Difterence Std. Brr. T-value Prob. Upper 95t Lover 95t

Paired comparisons ot least square means among stations betveen periods

Source Difference Std. Err. T-value Prob. Upper 95\ Lover 95t

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.0953
0.02))
0.1692
0.0582
0.5252
0.1016
0.6816

0.4157
0.3431
0.3297
0.3297
0.3391
0.3307
0.3297

0. 23
-0.07
0.51
0.18
1.55
0.31
2.07

.8189

.9459

.6084

.8601

.1233

.7591

.0403

0.7830
0.5443
0.3761
0.6035
1. 0862
0.4455
0.1363

0.5923
0.5909
0.7146

.0.4872
0,0357
0,6487
1.2270

Station-period means and deltas from original data vhere control ni)
Station Standard Upper

Station-Period N Mean Range Brror Pst c.i.
Lover

95t c.i Mean
Delta

Delta
Range

Upper
95t Cli.

Lover
95t C.l.

04 Op I
04 Op-2
05 Op 1
05 Op 2
06 Op 1
06 Op-2
08 Op 1
08 Op 2
09 Op 1
09 Op-2
10 Op 1
10 Op 2
12 Op I
12 Op-2

11

17
5

26
5

26
5

19
5

25
5

26
5

0.15 1.00
0 ~ 10 0.40
0.06 0.60
0.00 0.00
0.02 0.40
0.00 0.00
0.50 3.60
0.)2 0.20

19.74 67.40
33.92 53.60
71.30 265.20
41.16 99.40
2.59 9.40
2.24 4.80

0. 010
0.100
0.037
0.000
0.017
0.000
0. 173
0.049
5.073
8.700

15.740
18.528
0.513
0.917

0. 30
0.42
0. 14

0.06

0.86
0.46

30.40
58.07

103.78
93.20
3.65
3.79

0.01
0.22
0.02

0.01

0. 14
0.18
9.08
9.77

38.81
9.68
1. 54
1.31

3.54
2 ~ 22
3.63
2.38
2.56
2.38
2.08
2.06

16,42
31 ~ 54
68.62
39.)8
0.01
1.14

15.40
7.40

15.40
7. 80

15.60
7.80

16.30
7. 60

62.40
46.00

264.90
91.80
20.80
10.20

5.71
1.94
5.82
6.46
4.08
6.46
3.56
6.06
6.57

10.30
36.38

8.04
1 ~ sl
6.09

1.36
-3.49

1 43
1.10
1.04
1.70
0.60
1 ~ 94

26.26
52.78

100.86
86.80

1.53
3. 81

Period means and deltas tron original control data vhere ni2

Period

Op 1
Op 2

Station Standard Upper Lover
N Mean Range Brror 95't C.I. 95t C.I.

26 2.58 15.40 0.738 4.10 1.06
5 2.38 7.80 1.468 6.46 1,70



Analysis ot variance tor HBT tor IsPP - spp. Inverts
StatiOna 4, 5, 6. 8. 9. 10, 12 leVel w3 tr. NLLN

Data not transtorned.

Source Source df Brror df P-value Prob.

PERIOD
SEASON
STATION
PERIOD'SEASON
STATIONiPERIOD
STATION'SBASON
PE RIOD*STATION*S EASON

162.000
162.000
162.000
162,000
162.000
162.000
162.000

17.43
0.10

16.75
7.83
1.49
1.58
1.76

0.0000
0.4052
0,0000
0.0058
0.1858
0.1568
0.1095

Results for Power Analysis
Power at alpha ~ .1

Non-
Centrality
Paraeeter

Ad)usted non- Power to
Centrality Adjusted Detect 508
Paraeeter Power Power Change

PERIOD
STATION'PBRIOD

17.43
8.92

16,21
2.81

0.9940 0.9910 1.0000
0.6894 0.2921 0 '284

Estimates for contrasts on coebinations ot interaction terna

Source Difterence Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in FC S
Period in PC-N
Period in DC-S
Period in DC M

6.5522
1,7038
3.5654
0. 1577

10.2235
2.8808

1.4334l.3626
1 ~ 6486
2. 1700
1. 8523
2. 1879

4.571
1.250
2.163
0.073
S. 519
1.317

.0000

.2129

.0320

.9422

.0000

.1898

Least square scans 6 confidence inrervals troca analysis ot variance

Source LS Keen Std. Brr. T value Prob. Upper 958 Lower 958

Period Op-1
Period Op-2
Op 1 04
Op 2 04
Oplcs
Op 205
Op.l 06
Op 206
Op 108
Op 208
Op.1. 09
Op 209
Op 1 10
Op.2 10
Op 1 12
Op.2 12

1.519
-2.699
-2.355
-3.650
-2.220
2.925
0.054
0.350
1.642

-3.550
-3.255
-4.925
1.121

-3.375
-0.096
-0.817

0.1168
0.2573
0.3477
0.8263
0.3477
0.6532
Oi2807
0.6532
0.2807
0.6532
0.3288
0.6532
0.2865
0.6532
0.2801
0.6532

-13.01
10.49
6.77
4.42
6.39
4.48
0.19
0.54
5.85
5. ~ 3
9.90
1.54
3.91

.5.17
0.34
1,25

.0000

.0000

.0000

.0000

.0000

.0000

.8481

.5928

.0000

.0000

.0000

.0000

.0001

.0000

.7324

.2130

1.3262
2.2732
1.7796
2.2831
1 ~ 6449
1.8444
0.5182
1.4306
1. 1780
2.4694
2.7108

-3.8444
0.6474
2.2944
0.3682
0.2640

1.7126
3.1244
2.9301

-5. 0169
-2.7954
4.0056
0.4105

-0.1306
2,1066
4.6306

-3.7986
6.0056
1. 5952
4.4556

-0 '605
-1.8973

Paired cceparisons of least square scans between periods

Source Ditterence Std. Brr. T-value

Period 1. 1194 0. 2825 4. 175

Prob. Upper 95%

.0000 1.6468

Lo er 958

0.7120

Paired cceparisons ot least square scans among stations between periods

Source Difference Std. Err. T value Prob. Upper 95\ Lo er 958

station 04
Station 05
Station 06
Station 08
Station 09
Sta'cion 10
Sration 12

l.2951
0.7049

-0.2962
1 ~ 9077
1. 6703
2.253 I
0.7205

0.8964
0.1400
0.1110
0 ~ '7110
0. 7313
0.7133
0.7110

1.44
0.95
0.42
2.68
2.28
3.16
1.01

.1505

.3423
~ 6776
.0080
.0237
.0019
,3124

2. 7781l.9291
0 ~ 8800
3 '839
2 ~ 8801
3.4337
1. 8967

-0.1879
0.5193
1.4723
0.'I315
0.4605
1.0737

-0.4557

Station-period scans and deltas froca original data where control n 2

Station Standard Upper
Station. Period N Mean Range Error 95% c.i. Lcwer

95% c.i. Nean
Delta

Delta Upper
Range 95% CIi. Lower

958 C.I.
04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op.l
06 Op.2
08 Op 1
08 Op.2
09 Op 1
09 Op.2
10 Op 1
10 Op.2
12 Op 1
12 Op 2

17 13.87 5.10 0.326
4 13.75 3,50 0.758

17 13.73 4.70 0.325
5 13.08 3.20 0.588

26 11.43 4.20 0.228
5 10.16 5.00 0.808

26 13 '3 4i30 0 '40
5 14.10 3 ~ 80 0 ~ '709

19 14.77 5.80 0.325
5 15.14 2.00 0.333

25 12.51 5.10 0.335
5 13.80 4.90 0.861

26 11.58 5.40 0.248
5 10.90 3.00 0.623

14. 56
16 ~ 16
14.42
14.71
11.90
12.40
13.62
16.07
15.45
16,06
13.26
16. 21
12.09
12.63

13.18
11.34
13. 04
11.45
10.96
7.92

12.63
12.13
14.09
14.22
11.88
11.39
11.07
9. 17

2.37
-3.75
2.23
2.87
0.05
0.05
1 ~ 64
3.89
3.28
4.93
1.10
3.59
0.10
0.69

4.50
5.05
4.45
3.30
5.20
4.65
6.70
6.25
7.95
3.50
6.75
4.10
5.40
2.20

«1.79
0.44
1.71
1.05
0.54
2 F 45
1.08
0.97
2.48

-3.31
0.36l. 50
0. 51
0.40

2.94
7.06
2,74
4.69
0.43
2.35
2.20
6.81i.07

-6.55
1.83
5.68

-0.70
1.18

Period scans and deltas froa original control data where n 2

Period

Op 1
Op 2

Station Standard Upper
N Nein Range Error 958 C.I.

26 11.48 4.45 0.223 11.94
5 10.21 2.45 0.431 11 41

Lower
95% C.I.

11.02
9.01



I
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Analysis ot Variance for NBT for 0288 - Acmaea mitra
Stations i 4, 5, 6, 8, 9, 10, 12 level 41 tt. NLLW

Data transformed using log baselo(x i .1)

Results tor Analysis ot Variance

Source

PBRIOD
SEASON
STATION
PERIODi SEASON
STATIONiPERIOD
STATIONS SEASON
PERIODiSTATIONiSEASON

Results for Power Analysis
Power at alpha i .1

Source dt Brror d!
160.000
160.000
160.000
160.000
160.000
160.000
160.000

P-value

7 '2
1.34
4 ~ 31
1.21
1.31
0.76
0.72

Prob.

0.0080
0.2483
0.0005
0.2724
0.2557
0.6021
0.6362

Source

PERIOD
STATION PBR IUD

Non
Centrality
Parameter

7 '2
7,86

Adjusted non- Power to
Centrality Adjusted Detect. 50%
Parameter Power Power Change

6.13 0 ~ 8 ~ 87 0.7941 0.3526
1.76 0.6327 0.2161 0.2306

Estimates for contrasts on combinations of interaccion terms

Source Difference Std. Brr. T-value

Period
Period
Period
Period
Period
Period

in DC
in PC
in PC-S
in PC-W
in DC-S
in DC-W

0.6769
0,2616
0.4473
0.0758

-0.1065
1.2473

0.2527
0.2411
0.2906
0.3848
0.3265
0.3857

2.679
1.085
1.539
0.197
0.326
3.234

0082
.2796
. 1257
.8441
.7447
.0015

Least square means a confidence intervals from analysis of variance

Source LS Hean ~ Std. Err. T-value Prob. Upper 958 Lower 958

Period Op 1
Period Op-2
Op 1 04
Op 204
Op. 1-05
Op 205
Op106
Op-2-06
Op-1-08
Op)08
Op109
Op.2 09
Op lie
Op 2 10
Op112
Op212

0.011
0.123

-0.033
0.038
0.104

-0.202
-0.2)9
0. 125
0.068
0 ~ 2 ~ 5
0.019
0.245
0,103
0.245
0.111
0.245

0.0208
0.0453
0.0631
0 ~ 1456
0.0631
0. 1151
0.0495
0. 1151
0.0580
0,1151
0 ~ 0495
0.1151
0.0505
0. 1151
0.0495
0.1151

-0.51
2.72
0.52

-0.26
1.66
1.76
4.8S
1,09
1 ~ 18
2. 13
0.39
2. 13
2.04
2.13
2,24
2. 1)

.6100 0.0238

.0072 0.1985

.6013 0.0713

.7952 0.2031

.0997 0.0001

.0808 0.0118

.0000 0.1571

.2776 0.)159

.2390 0.1644

.0351 0.4352

.6981 0.1011

.0351 0.4352
,0425 0.1868
.0351 0.4352
.0263 '.1928
.0351 0.4352

0 ~ 0450
0.0484
0.1374
0.2788
0.208S
0.3928
0.)208
0.0651
0.0274
0.0542
0.0626
0.0542
0,0197
0.0542
0.0291
0.05 F 2

Paired comparisons ot least square means between periods

I'eriod 0.1341 0.0499 2.687

Source Ditterence Std. Brr. T-value Prob. Upper 958

.0080 0.0515

Lower 958

0. 2166

Paired comparisons ot least square means among stations between periods

Source Ditterence Std. Brr. T value Prob. Upper 958 Lower 958

Station 04
Station 05
Station 06
Station 08
Station 09
Stacion 10
Station 12

0.0049
0.0979
0.)643
0. 1762

-0.2255
0 ~ 1415
0.1337

0.1587
0. 1313
0.1253
0.1289
0.1253
0. 1257
0.1253

0.03
0.75
2.91

-1. 37
1. 80
1 ~ 13
1.07

.9756

.4569

.0042

.1735

.0739

.2622

.2875

0.2674
0. 3151
0.1570
0.0370
0.0182
0.0666
0.0736

0.2577
.0 ~ 1193
0. 5717
0.3895
0.4328
0.3495
0. 34]1

Station-period means and deltas from original data where control ni2

Station Standard Upper
Station-Period N Wean Range Error 95% c.i.

Lower
95% c.i. Wean

Delta
Delta Upper Lower
Range 95% CIi. 95% C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op-2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op. 1
10 Op 2
12 Op 1
12 Op

2'6

0.08 0.80 0.051
4 0.05 0.20 0.050

16 0 ~ 10 0.40 0.041
5 0.24 0.60 0.117

26 0.21 1.00 0.055
5 0.04 0.20 0.040

19 0.02 0.40 0.021
5 0.00 0.00 0.000

26 0.04 0.20 0.016
5 0.00 0.00 0.000

25 0.00 0.00 0.000
5 0.00 0.00 0.000

26 0.00 0.00 0.000
5 0.00 0.00 0.000

0.18
0.21
0.19
0.56
0.32
0. 15
0.07

0.07

0.03
0. 11
0.01
0.08
0.09
0.07
0.02

0.01

-0.04
0.00
0.07
0.16
0. 17
0.04
0.02
0.08
0.00
0.08
0.04
0.08
0.04
0.08

0. 90
0.20
0. 50
0.40
1,00
0.10
0.60
oi20
0,40
0.20
0.20
0.20
0.20
0.20

0. 07
0.13
0.01
0,07

-0.06
0.11
0.07
0.18
0.05
0.18
0.06
0.18
0.06
0. 18

0. 16
0.13

-0.15
0.39

-0.28
0.03

-0.04
-0.02
.0.05
-0.02
0. 01
0.02
0.02

-0.02

Period means and deltas from original control data where n 2

I'eriod

Op 1
Op 2

Station Standard Upper
N Wean Range Error 958 C.I.

26 0.04 0.20 0.011 0 '6
5 0 F 08 0.20 '

~ 037 0.18

Lower
95% C.I.

0.02
0.02



Analysis of Variance for HBT for 0264 - Anthopleura elegantissima

Statiena a 4, 5, 6, 8, 9, 10, 12 lewel il ft NLLW

Data transformed using log baselo(x + .II
Results for Analysis of Variance

Source Source df Brror df P-value Prob.

PBR IUD
SEASON
STATION
PERIODiSEASON
STATION PBRIOD
STATION~SEASON
PERIOD STATIONiSEASON

Results for I'over Analysis
Pover at, alpha ~ .1

160.000
160.000

'60.000
160,000
160.000
160.000
160.000

40.50
19 ~ 36
34.54
3.25

10.41
0. 36
0.33

0.0000
0.0000
0.0000
0.0734
0.0000
0.9043
0.9226

Source

Non-
Centrality
Parameter

Ad)usted non-
Centrality
Parameter Pover

Power to
Ad)usted Detect 508
Power Change

'PERIOD 40.50 )8.99 1.0000 1.0000 1.0000
STATION+PERIOD 62.47 55.69 1,0000 1.0000 0.4134

Bstimates for contrasts on combinations of interaction terms

Source

Period in DC
Period in PC
'Period in FC-8
Period in PC W

Period in DC-8
Period in DC-W

Difference

2.0867
I ~ 1812
1. 3107
1.0517
2.$ 825
1.2908

Std. Err.

0. 3715
0. 3545
0.4273
0.565$
0.4801
0.5671

T value Prob.

5.617 .0000
3.332 .0011
3.067 .0025
1.859 .0649
6.004 .0000
2.276 .0242

Least square means a confidence intervals from analysis of variance

Source LS Wean Std. Brr. T-value Prob. Upper 95l Lover 958

Period Op I
Period Op-)
Op 1 04
Op-2 04
Op I 05
Op.2 F 05
Op 1 06
Op.) 06
Op 1 08
Op 2 08
Op.1. 09
Op 209
Op 1 10
Op 2 10
Op I 12
Op-2 12

0.383
-0.849
-0.585

1.024
1.107

-1.329
-0. 419
0.9)9
0.348
0.644
1.313
0.272
1 ~ 121
0.711
0.411
1.028

0.0306
0.0667
0.0927
0.2142
0.0927
0.1693
0.0727
0.1693
0.0852
0. 1693
0.0727
0. 1693
0 '742
0,169)
0.0727
0.1693

12.51
-12.74

6. 31
4.78

-11. 93
7. 85

-5.76
5.54
4.09
3.80

18.05
1.61

15,10
4.20

-5.65
6.07

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0001

.0002

.0000
~ 1105
.0000
,0000
.0000
F 0000

0.3320
0.7)91
0.4317
0.6700
0.9532
1.0485

-0.2983
0,6586
0.2073

-0.3635
1.4)31
0.0084
0 '982
0.4309
0.2907

~ 0 '479

0.4332
0.9597

-0.7386
1.3786
1.2600

-1.6087
-0.5390

1.2188
0.4892
0.92)7
1. 1924
0.551$
1.2439
0.9911

-0.5314
1.3081

Paired comparisons of least square means between periods

Source , Difference Std. Err. T-value Prob. Upper 951 Lover 95%

Period 0.4668 0.0734 6.364 .0000 0.5882 0 '455
Paired comparisons of least square means among stations betveen periods

Source Difference Std. Err. T-value Prob. Upper 958 Lover 951

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.4391
0.2220
0.5201
0.2954
1.5845
0.4101
0.6169

0.2334
0.19)0
0.1843
0. 1895
0.1843
0. 1849
0,1843

1.88,0617
1.15 .2518
2.$ 2 .0054
1.56 .1211
8.60 .0000
2.22 .0279
3.35 .0010

0.8252
0.5414
0.8249
0.6090
1.8894

-0.1043
0. 921$

0.0530
0.0974
0.2152
0.0182
1.2796
0.7160
0. 3121

Station-period means and deltas from original data vhere control n~)

Station Standard Upper Lover Wean
Station-Period N Wean Range Error 958 c.i. 958 c.i. Delta

Delta
Range

Upper
95% CIi.

Lover
95% C.I.

04 Op 1
04 Op 2
05 Op-1
05 Op 2
06 Op I
06 Op 2
08 Op I
08 Op 2
09 Op 1
09 Op 2
10 Op I
10 Op 2
12 Op 1
12 Op 2

16

16
5

26
5

19
5

26
5

25
5

26
5

10,96 16.80
10.30 12.20
37.06 44.20
20.08 26.40
8.49 11.40
8.04 12.60
7,43 14.80
3.80 1.40
0.12 0.80
3.04 6.00

59.45 115.20
4.92 6.80

11.33 34.40
9.60 5.00

0 ~ 9)1
2.745
3.279
F 428
0. 518
2 '78
1.026
0.297
0.045I ~ 204
7 ~ 317
1. 169
1.891
0 ~ 867

12.95
19.04
44.05
32.37
9.56

14. 09
9.59
4.62
0.21
6'. 38

74i55
8. 17

15. 23
12.01

8.98 7.80
1.56 9.65

30.07 )3.90
7.79 19.24
7.42 4,95
1.99 7r)0
5.28 4.16
2.98 2.96
0.02 3.43
0.30 2.20

44.35 56.03
1.67 F 08
7.44 7 78
7.19 8.76

14. 50
12.30
40.60
25.50
11.70
11.50
12.80
2.00
6.80
7.20

110.20
6.90

36.00
5.30

5.89
0.66

27.22
7.25
3.95
1.75

-2.36
-2.05
4.17
1.42

41.21
0.72
3.90
6.03

9 ~ 71
1864
~ 0 '8
31,23
5,94

-12.65
5.95
3.87
2.70
5.82

70.85
7.44

11. 67
11.49

Period means and deltas froca original control data where ne)

Period

Op-1
Op 2

Station Standard Upper Lover
N Wean Range Brror 958 C.I. 958 C.I.

26 3.55 6.40 0.336 4.24 2.85
5 0.84 1.30 0.273 1.60 0.08



Analysis ot Variance tor NET tor 0394 - Balanus spp.

Stations ~ 4 ~ 5, 6. 8. 9, 10, 12 level aj tt NLLW

Data transformed using I/(x a .I)
Results for Analysis of Variance

Source Source dt Error dt F-value Prob.

PSR IUD
SEASON
STATION
PERIOOiSEASON
STATIONiPERIOD
STATIONoSEASON
PERIODiSTATIONiSEASON

Results for Power Analysis
Power at alpha v .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

4 ~ 18
0.00
3.03
0.98
0.67
0.20
0.45

0.0425
0.9722
0.0078
0.3237
0.6700
0,9712
0.8457

Source

Non
Centrality
Parameter

Adjusted non- Pover to
Centrality Ad)usted Detect 50t
Parameter Pover Pover Change

PERIOD 4 ~ 18 3.13 0.6525 0.5469 0.1276
STATION PERIOD 4.05 0.00 0 ~ 3828 ~ 0 ~ 1103

Estimates for contrasts oa ccmbinations of interaction terms

Source Diffecence Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-W
Period in DC S
Period in DC-w

6.4174
1.5643
2 ~ 0175
1. 1111
9.8277
3. 0010

2.823 ''9 '
3 '473
4.3002
3.6487
4.3091

2.213 .0244
0.581 .5623
0.621 .5353
0.258 .1964
2.693 .0078
0.698 .4864

Least square means 6 contidance intervals tram analysis o! variance

Source Std. Err. T-value Prob. Upper 95't Lover 95't

Period Op-1
Period Op.2
Op I 04
Op 2 04
Op 1 05
Op 1-05
Op106
Op206
Op 1 08
Op 208
Op 1 09
Op 209
Op 1 10
Op.2 10
Op112
Op.2 12

1.426
0.286
0.000

-0.000
1.564
0.000
0 ~ 000
0.000
0.533
0.000
2,370

-0.000
5.001
2.000
0.513

-0 ~ 000

0.2325
0.5067
0,7048l.6276
0.7048
1.2861
0.5529
1 ~ 2861
0.6476
1.2861
0.5529
1. 2867
0.5643
1. 2867
0.5529
1.2867

6. 13
0.56
0.00
0.00
2.22
0.00
0.00
0.00
0.82
0 F 00
4.29
0.00
8.86
1.55
0.93
0.00

.0000

.5737
1 ~ 000
1.000
~ 0278
1.000
1.000
1.000
~il14
1.000
.0000
1.000
.0000
.1121
.3550
1.000

1.8106
1 ~ 1241
1 ~ 1660
2.6927
2.1303
2.1288
0.9147
2.1288
1.6048
2,1288
3.2851
2.1288
5.9343
4 ~ 1288
1.4215
2.1288

1,0413
0.5527
1.1660

-2.6927
0.3983
1.1288
0.9147
2 ~ 1288
0.5381
2.1288
1 ~ 4558
2.1288
4.0673
0.1288
0.4018
2.128S

Paired comparisons ot least square means betveea periods

Source

Period 1.1402 0.5515 2.045 .0425 2.0626 0.2179

Difference Std. Err. T-value Prob. Upper 95t Lover 95't

Paired coaparjsons ot least square means among stations betvaan periods
Source Ditferance Std. Err. T-value Prob. Upper 95t Lover 95t

station 04
Statioa 05
Station 06
Station 08
Station 09
station jo
Station 12

0.0000
1.5643
0.0000
0.5333
2 ~ 3704
3.0008
0.5128

1.7736
1.4671
1.4005
1.4405
1 ~ 4005
1 ~ 4050
1.4005

0.00
1.07

-0.00
0.37
1 ~ 69
2 ~ 14
0.37

1.000 2.9343
.2879 3.9915
1.000 2.3170
.7117 2 ~ 9166
i0925 4.6874
.0342 5.3253
.1147 2 ~ 8298

2.9343
-0.8629
2. 3170

-1.8499
0.0535
0. 6163
1.8041

Station-period means and deltas from original data vhare control n~2

Station Standard Upper
Station-Period N Wean Range Error 95t c,i.

Lover
95t c.i,

Mean
Delta

Delta
Range

Upper
95t Cji.

Lover
95t C.I,

04 Op 1
04 Op 2
05 Op 1
05 Op-2
06 Op-1
06 Op.2
Os Op-I
08 Op-2
09 Op 1
09 Op 2
10 Op.l
10 Op 2
12 Op 1
12 Op-2

16 0.00 0 F 00
0.00 0.00

16 0.18 1.80
5 0.00 0.00

26 0.00 0.00
5 0.00 0.00

19 0.13 2.40
5 0.00 0.00

26 0.35 2.80
.5 0.00 0.00

25 3.03 33.20
5 0.08 0.40

26 0.02 0.20
5 0.00 0.00

0.000
0.000
0.120 0.43 0.08
0.000
0.000
0.000
0.126 0.39 0.14
0.000
0.144 0.65 0.06
0.000
1.493 6.11 0.05
0.080 0.30 0.14
0.011 0.04 0.01
0.000

0,00
0.00
0.18
0.00
0.00
0.00
0.13
0.00
0.35
0.00
3.03

-0.08
-0.02
0.00

0.00
0.00
1. 80
0.00
0.00
0.00
2.40
0.00
2.80
0.00

33.20
0.40
0.20
0.00

O.OS

0. 14

-0.06

0.05
0.14'.01

0.43

0.39

0.65

-6.11
0.30
0.04

Period means and deltas from original control data where n~2

Period

Op 1
Op 2

Station Standard Upper lover
N Haan Range Error 95t C.I. 95t C.I.

26 0.00 0.00 0.000
5 0.00 0.00 0.000



Analysis of Variance for NET for 0395 - Chthamajus fissus
Stations v 4, 5, 6, 8. 9. 10. 12 level +I ft MLLW

Data transforved using log basejo(x + .j)
Results for Analysis of Variance

Source Source df Brror df F-value Prob.

PERIOD
SEASON
STATION
PERIODiSBASON
STATION'PERIOD
STATZON'SEASON
PERIOD~ STATION~SBASON

Results for Pover Analysis
PCVer at. alpha v .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

1,31
3.)S

12.42
1. 62
1.45
1.01
0.58

0.2546
0.0692
0.0000
0.2052
0.2002
0.4219
0 ~ 7449

Source

Non-
Centrality
Parataater

Adjusted non-
Centrality
Paraeeter Pover

Pover to
Adjusted Detect 50%
Pover ~ Change

PERIOD 1.31 0.29 0.3090 0.1485 0.6725
STATIONS PERIOD 8 ~ 68 2.57 0.6768 0.2744 0.2880

Estinates for contrasts on coebinatjons of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-M
Period in DC-S
Period in DC-N

0.8559
0.05iS
0.037)
0. 1401
1.6621
0.0496

0.5090
0.4857
0.5854
0.7753
0.6578
0.7770

1<681 .0946
0 ~ 106 ~ 9157
0 ~ 064 ~ 9492
0.18i .8566
2.527 .0125
0.064 .9492

Least square Means a confidence intervals fron analysis of variance

Source LS Mean Std. Brr. T value Prob. Upper 95% Lover 958

Period Op-1
Period Op-2
Op 1 04
Op 2 04
Op 1 05
Op 2 05
Op 1 06
Op 2 06
Op 1 08
Op 2 08
Op 1 09
Op 2 09
Opl 10
Op 2 10
Op 1 12
Op)12

0.500
-0.385
0.015
0.000
0.028
0.000
0.064
0,000

-1.029
0,851
0.75)
0.000
0.739

.0.930
1.032
0.914

0.0419
0.0914
0 ~ 1271
0.2914
0. 1271
0.2320
0.0997
0.2320
0 ~ 1168
0.2320
0.0997
0.2120
0. 1017
0.2320
0.0997
0.2320

11.94
4 ~ 22
0.12
0.00
0,22
0.00
0.64

-0.00
8. 81
3.68
7.56
0.00
7.26
4.01

10.35
3 '4

.0000

.0000

.9035
1.000
.8289
1.000
.5246
1.000
.0000
.0003
.0000
1.000
.0000
.0001
~ 0000
.0001

0.4309
-0.2342

0.2256
0.4854
0 ~ 1827
0.3838
0.2285
0.3838

-0.8357
0.4690
0.5884
0.3838
0.5707

.0.5464
0.8670
0.5305

0.5696
-0.5365
0.1948

-O.48S4
0 '377
0.3838
0. 1013
0.3838
1. 2221
1. 2365
0.9182

-0.3838
0,9073

-1.3139
1.1968
1.2981

Paired cocparjsons of least square Means betveen periods

Source

Period 0 ~ 1149 0.1005 1.14),2546 0.0514 0.2812

Difference Std. Err. T-value Prob. Upper 958 Lover 95%

Paired cosparjsons of least square caeans asong stations betveen pet'iods

Source Difference Std. Err. T value Prob. Upper 958 Lover 95%

Station 04
Station OS
Station 06
Station 08
Station 09
Station 10
Station 12

0.0154
0.0275
0.0636
0.1762

-0.7533
0. 1912

-0.1176

0.3197
0.2645
0.2525
0.2597
0.2525
0.2533
0.2525

0.05
0. 10
0.25
0.68
2.98
0.75
0.47

. 9616

.9173

. 8016

.4985

.0033

.4515

.6420

0,5444
0.4101
0.4813
0.2535
Oi)356
0.6102
0. 3001

0.5136
-0.4651
0.3541
0.6058
1.1710
0 '279

-0.5353

Station-period scans and deltas frees original data vhere control nv2

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
OS Op-1
OS Op.2
09 Op 1
09 Op.2
10 Op 1
10 Op 2
12 Op)
12 Op.)

i6 0.02 0.35
4 0.00 0.00

16 0.0) 0.35
5 0.00 0.00

26 0.01 0.21
5 0.00 0.00

19 2.70 9.51
5 1.07 1.88

26 1 ~ 79 7.71
5 0.00 0.00

25 2.78 11.25
5 1 ~ 25 2.71

26 1.68 4.65
5 0.86 1.81

0 F 022 0.07
0.000
0.022 0.08
0.000
0.008 0.03
0.000
0.686 4.14
0.440 2.29
0.482 2.78
0.000
0 '69 4.37
0.549 2.77
0.258 2.21
0. 313 i.73

0.02

-0.01

0.01

1.26
0. 15
0.80

1.20
0.27
1.15

-0.01

Period caeans and deltas frees original control data vhere nv2

Station Standard Upper Lover
Station-Period N Mean Range Error 95 8 c.i. * 95% c.i.

Mean
Delta

-0.00
0.00

-0.02
0.00
0.02
0.00
2.6S
1.07
1.76
0. 00
2.76
1.25

-1 ~ 65
-O'.86

Delta Upper
Range 95% CIic

0.42 0.04
0.00
0.38 0.03
0.00
0.15 0.05
0.00
9.48 j.ls
1.88 0.15
7.74 0,76
0.00

11.28 -1.18
2.71 0.27
4.51 1.12
1.81 0.01

Lover
95% C.I.

-0.05

0.06

0.00

4,11
2.29
2.75

-4.))
-2.77
2.17
1.73

Period

Op 1
Op.)

Station Standard Upper Lover
N Mean Range Error 958 C.Z. 958 C.Z.

26 0.03 0.28 0.012 0.06 0.01
5 0.00 0.00 0.000



Analysis o! variance for MBT for 0358 - Conus californicus
Stations ~ 4. 5. 6, 8, 9, 10. 12 level +I ft MLLW

Data transtozmed using log base10(x o I)
Satterthvaite's Adjustment tor Degrees
ot Preedcm used in Analysis of Variance.

Results tor Analysis oi Variance

Source Source df Brror dt F-value Prob.

PBRIOD
SEASON
STATION
PERIOD'SEASON
STATIONiPERIOD
STATIONS SEASON
PERIODiSTATION'SEASON

Results tor Pover Analysis
Pover at alpha ~ .1

160',000
160.000
160.000
160.000
160.000
160.000
160.000

0.49
1.20
3.92
2.23
0.53
1 ~ 31
2.44

0.4869
0.2751
0.0011
0.1373
0.7838
0.2546
0.0277

Source

Non
Centrality
Parameter

Adjusted non- Pover to
Centrality Adjusted Detect 50t
Parameter Pover Pover Change

PERIOD 0.49 0.00 0.1805 0 1391
STATIONiPERIOD 3 ~ 19 0.00 0.3198 ~ 0.2106

Estimates tor contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in FC-S
Period in PC.N
Period in DC-S
Period in DC-M

0.0000
0.0107
0.0122
0.0335
0.0000
0.0000

0.0111
0.0106
0.0127
0. 0169
0,0143
0.0169

0.000 1.000
1.009 .3L43
0.957 .3399
1.988 .0486
0.000 1.000
0.000 1.000

Least square means 4 contidence intervals frees analysis of variance

Source LS Mean 'Std. Ert. T-value Irob. Upper 95% Lover 958

Period Op-1
Period Op-2
Op 1 04
Op 2 04
Op-1-05
Op-2 05
Op 106
Op 2-06
Oplcs
Op 2 08
Op 109
Op-2-09
Op 1 10
Op-2 10
Op 112
Op212

0.001
-0.003
0.000

-0.000
0.000

-0.000
0.009
0.020

-0.000
0.000
0.000

-0.000
-0.000
0.000
0.000

-0.000

0.0009
0.0020
0.0028
0.0064
0.0028
0.0050
0.0022
0.0050
0.0025
0.0050
0.0022
0.0050
0.0022
0.0050
0 '022
0 ~ 0050

-1.43
1.42
0.00
0,00
0.00
0.00
4 '2

-3.93
0.00
0.00

-0.00
0.00

-0.00
0.00
0.00
0.00

.1540

.1564
1.000
1.000
1.000
1.000
.0000
.0001
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

0.0002
0.0005
0.0046
0.0106
0.0046
0.0083
0.0056

-0.0115
0.0042
0.0083
0.0036
0.0083
0.0037
0.0083
OI,0036
0.0083

0.0028
0.0061
0.0046
0.0106
0.0046

-0.0083
0.0127
0.0281
0.0042

-0.0083
0.0036
0.0083
0.0037

-0.0083
0.0036
0.0083

Paired comparisons ot least square means betveen periods

Source

Period 0.0015 0.0022 0.697 .4869 0.0051 0,0021

Difference Std. Brr. T-value Prob. Upper 95% Lover 953

Paired ccmparisons of least square means among stations betveen periods

Source Difterence Std. Brr. T-value Prob. Upper 958 Lcwer 95%

station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.0000
0.0000
0. 0107
0.0000
0.0000

-0.0000
0.0000

0.0070
0.0058
0.0055
0.0056
0.0055
0.0055
0.0055

0.00 1. 000
0.00 1 000
1.94 .0539
0.00 1.000
0.00 1.000
0 F 00 1.000
0.00 1.000

0.0115
0.0095
0. 0197
0,0093
0.0091
0.0091
0 ~ 0091

0.0115
0,0095
0.0016
0.0093
0.0091
0,0091
0.0091

Station. period means and deltas from original data vhere control ne2

Sration Standard Upper
Station-Period N Mean Range Error 958 c.i.

Lcwer
95% c.i.

Mean
Delta

Delta , Upper Lover
Range 958 Cli. 95% C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

16 0.00 0.00
4 0.00 0.00

16 0.00 0.00
5 0.00 0.00

26 0.02 0.20
5 0.04 0.20

19 0 F 00 0.00
5 0.00 0.00

26 0.00 0.00
5 0.00 0.00

25 0.00 0.00
5 0.00 0.00

26 0 F 00 0.00
5 0.00 0.00

0.000
0.000
0.000
0.000
0.013
0.040
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.05
0. 15

-0.00
-0.07

0.00
0,00
0.00
0.00
0.02

-0.04
0.00
0.00'0 00
0.00
0.00
0.00
0.00
0. 00

0.00
0.00
0.00
0.00
0.20
0.20
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00

0.00 0.05
0.07 0.15

Period means and deltas troca original control data whore ne2

Period

Op 1
Op 2

Station Standard Upper
N Mean Range Error 95% C.I.

26 0.00 0.00 0.000
5 0.00 0.00 0.000

Lover
95% C.I.



Analysis of Variance Cor NST ior 0683 - Dendropoma spp.

Stations 4. 5, 6. 8, 9, 10. 12 level ol ft NLLW

Data cransfozmed using arcsin.
Results for Analysis of Variance

Source Source df Error dC P-value Prob.

PBRIOD
SEASON
STATION
PERIOD~SEASON
STATIONS PERIOD
STATIONS SEASON
PERIODiSTATIONiSBASON

Results Cor Pover Analysis
Powez at alpha ~ .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

0.37
0.37
0.38
0.37
0.38
0.38
0.38

0.5424
0.5424
0.892

'.5414

0.8924
0.8924
0.8924

Source

Non
Centrality
Parameter

Adjusted non-
Centrality
Parameter ~ Power

Pover to
Adjusted Detect 508
Pover Change

'PERIOD 0.37 0.00 0.1620 0.1155
STATION PBRIOD 2.27 0.00 0.2524 0.1270

Estimates for contrasts on combinations of interaction tezms

Source Difference Std. Brr. T-value Prob.

Pez'iod in DC 0.000 1.000
Period in PC 0.884 .3779
I'eriod in PC-S 1.467 .1442
Period in PC-W 0.000

1.000'eriodin DC-S 0.000 1.000
Period in DC.W 0.000 1.000

0.0000
0.2834

-0.5668
0.0000
0.0000

.0.0000

0.3358
0.3205
0 ~ 3863
0 ~ 5115
0.4340
0 ~ 5126

Least square means 8 confidence intervals from analysis of variance

Source LS Wean Std. Brr. T-value Prob. Upper 958 Lover 958

Period Op-1
Period Op-2
Op 1 04
Op204
Op105
Op 205
Op 106
Op-2 06
Op 108
Op 208
Op 109
Op 2 09
Op 1 10
Op 2 10
Op 112
Op 2 12

-0.040
0.000
0.000
0.000

-0.283
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.02'77
0.0603
0.0838
0.1936
0.0838
0. 1531
0 ~ 0658
0. 1531
0.0770
0. 1531
0.0658
0.1531
0.0671
0 ~ 1531
0.0658
0 ~ 1531

1.46 .1451
0.00 1.000
0.00 1.000
0.00 1.000

-3.38 .0009
0.00 1.000
0.00 1.000
0.00 1.000
0.00 1.000
0.00 1.000
0.00 1.000
0.00 1.000
0.00 1.000
0.00 1.000
0.00 1.000
0.00 1.000

0.0053
0.0997
0.1387
0.3203
0,1447
0.2532
0.1088,
0.2532
0.1274
0.2532
0 ~ 1088
0.2532
0.1110
0.2531
0.1088
0.2532

0.0862
0.0997

-0.1387
-0.3203
0.4221
0.2532
0. 1088
0.2532
0. 1174
0 ~ 2532
0.1088
0.2532
0. 1110
0.2532
0. 1088
0.2532

'Paired comparisons of least square means between periods

Source

Period 0.0405 0.0663 0.610 .5424 0.0692 0. 1502

Difference Std. Err. T-value Prob. Upper 95% Lover 95%

Paired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 95t Lover 958

8'cation 04
Station 05
Station 06
Scation 08
Station 09
Station lo
Station 12

0.0000
-0.2834
0.0000
0.0000
0.0000
0.0000
0.0000

0. 2110
0.1'I45
0.1666
0. 1713
0.1666
0.1671
0.1666

0.00
1.62
0.00

-0.00
0.00
0.00
0.00

1.000 0.3490
. 1063 0.0053
1.000 0.2756
1.000 0.2835
1.000 0 2756
1.000 0.2765
1.000 0.2'I56

0.3490
-0.5721
0.2756
0.2835
0.2756
0.2765
0.2756

Station-period means and deltas Crom original data vhere control ne2

Station Standard
Uppez'tacion-PeriodN Wean Range Brror 953 c.i. Lover

95% c.i. Kean
Delta

Delta Upper Lover
Range 953 Cli. 95% C.I.

04 Op 1
04 Opz2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
1'2 Op 1
12 Op 2

16 0.00
0.00

16 0.04
5 0.00

26 0.00
5 0.00

19 0.00
5 0.00

26 0.00
5 0.00

25 0.00
5 0.00

26 0.00
5 0.00

0.00 0.000
0.00 0.000
0.63 0.039
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
Q,QQ r Q QQQ
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000

0.12 -0.04

0.00
0 ~ 00
0.04
0 F 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.63
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.04 0.12

Period means and deltas Crom original control data where n~2

Period

Op 1
Op 2

Station Standard Upper Lover
N Wean Range Brror 953 C.I. 95% C.I.

26 0.00 0.00 0.000
5 0.00 0.00 0.000



Analysis of Variance for HST for 0388 - Diopatra ornata

Stations ~ i. 5. 6. 8. 9, 10, 12 level oj ft MLLM

Data transformed using log base10(x + .I)
Results for Analysis of Variance

Source Source df '" Error df P-value Prob.

PERIOD
SEASON
STATION
PERIOD'SEASON
STATION~ PERIOD
STATIONiSEASON
I'ERIODiSTATIONiSEASON

Results for Power Analysis
Power at alpha a

160.000
160.000
160.000
160.000
160.000
160.000
160.000

10.65
1.85
4 AD )2
3.44
1.22
1.38
2.44

0.0013
0. 1754
0.0006
0.0654
0.2966
0.2270
0.0277

Source

Non-
Centrality
Iarameter

Adjusted non- Power to
Centrality Adjusted Detect 50%
Iarameter Power Power Change

PERIOD 10.65 9.52 0.9458 0.9233 0.1262
STATIONS PERIOD 7. 34 1.25 0.6030 0.1807 0.1283

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in FC
Period in PC S
Period in PC-N
Period in DC-S
Period in DC-W

0.5492
0. 1283
0,0599
0. 1968
0.2326
0.8657

0.1502
0.1433
0. 1727
0.2287
0.194 1
0.2292

3.657 .0003
0.896 .3718
0.347 .7294
0.861 .3908
1.198,2325
3.777 .0002

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
Period Op.2
Op 1 04
Op 2 04
Op 1 05
Op.2 05
Op-1 06
Op 2 06
Op.1.08
Op.2 08
Op. 1-09
Op.2 09
Op 1 10
Op 2 10
Op 112
Op 2 12

0.026
0.070
0.038
0.000
0,038
0.000
0.053
0.000

-0.023
0.239
0.05)
0.000
0.055
0.000
0,029

-0.254

0.0124
0.0270
0.0)75
0.0866
0.0375
0.0684
0.0294
0.0684
0.0)44
0.0684
0 0294
0.068 ~
0.0300
0 '684
0.0294
0.0684

2.13 .0344
2.61,0099
1.00 .3170
0.00 1.000
1.00 .3170
0.00 1.000
1.81 .0729
0.00 1.000

-0.67 .5070
3,49 .0006
1 ~ 81 .0729
0.00 1.000
1.83 .0687
0.00 1.000
0.98 .3280

-3.72 .0003

0.0468
0.0258
0.0996
0.1432
0.0996
0.1132
0.1017
0. 1132
0,0341

io.1253
0. 1017
0 ~ 1132
0. 1047
0. 1132
0.0198
0. 1410

0.0059
-0 ~ 1150
0.0244

.0.1432
0.0244
0.1132
0.0044

.0.1132
0.0799
0. 3518
0.0044
0.11)2
0.0054
0. 1132
0.0775
0.3675

Paired comparisons of least. square means between periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 958

Period 0.0968 0.0297 3.264 .0013 0,1458 0.0477

Paired ccmparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob, Upper 95% Lower 958

Station 04
Station 05
Station 06
station os
Station 09
Station 10
Station 12

0,0376
0.0376
0. 0531
0. 2157
0.0531
0 ~ 0550
0.2254

0.0943
0.0780
0.0745
0.0766
0.0745
0.0747
0.0745

0.40 .6905 0.1937
0.48 .6303 0.1667
0.71 .4771 0.1763
2.81 .0055 0.3424
0.71 .4771 0. 1763
0. 74 .4627 0. 1787
3 '3 .0029 0,F 87

0.1184
'0.0915

0.0702
0.0889
0.0702

-0.0686
0.1022

Station-period means and deltas free original data where control ni2

Station Standard Upper
Station-Period N Mean Range Error 951 c.i.

Lower
95% c.i.

Mean Delta
Delta Range

Upper Lower
958 CIi. 95% C.I.

04 Op 1'4

Op 2
05 Op 1
05 Op-2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op. 2
10 Op 1
10 Op.2
12 Op 1
12 Op 2

16 0.00
4 0.00

16 0.00
5 0.00

26 0.00
5 0.00

19 0,02
5 0.08

26 0.00
5 0.00

25 0.00
5 0.00

26 0.04
5 0.12

0.00
0,00
0.00
0.00
0.00
0.00
0.20
0.20
0.00
0.00
0.00
0.00
0.40
0.40

0.000
0,000
0.000
0.000
0.000
0.000
0.014
0.049
0.000
0.000
0.000
0.000
0,019
0.080

0.05
0.22

0.08
0.34

.0.01
0.06

-0.00
0. 10

0. 01
0.00
0.01
0.00
0.02
0.00
0.01
0.08
0.02
0.00
0.02
0,00

'.02

0. 12

0.10
0.00
0.10
0.00
0.20
0.00
0.30
0.20
0.20
0 F 00
0.20
0.00
0.60
0.40

0. 0)

0.03

0 F 04

0.03
0.06
0.04

0.04

0. 03
0.10

0. 01

0.01

0,00

0.05
0.22
0.00

0.00

0. 06
-0.34

Period means and deltas from original control data where ne2

Period

Op-1
Op 2

Station Standard Upper Lower
N Mean Range Error 95% C.I. 958 C.I.

26 0.02 0.20 0.010 0.04 0.00
5 0.00 0.00 0.000



Analysis of Variance for HBT for 0387 - Dodecaceria fewkesi

Stations ~ 4. 5. 6. 8, 9, 10, 12 level +I ft MLLE

Data transfozmed,using log baselo(x w .I)
Sattezthwaite's Adjustment for Degrees
of Preedom used in Analysis of Variance.

Results for Analysis of Variance

Source Source df Error df P value Prob.

PBRIOD
SEASON
STATION
PERIODiSEASON
STATION'PERIOD
STATIONiSBASON
PERIOD STATIONiSBASON

Results for Power Analysis
Powez't alpha ~ .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

0.27
0.32
7.52
0. 01
0.27
0. 32
0.01

0.6045
0 5736
0.0000
0.9328
0.9490
0,9246
1.0000

Source

PBRIOD
STATION~PERIOD

Non
Centrality
Parameter

0. 27
1.64

Adjusted non-
Centrality
Parameter Power

'ower to
Adjusted Detect 50%
Power Change

0.00 0.1450 ~ 0.1669
0.00 0.2074 0.2276

Estimates for contrasts on ccebinat,iona of interaction tezms

Source Difference Std. Ez'r. T-value Prob.

Period in DC
Period in PC
Period in FC-S
Period in PC-N
Period in DC-S
Period in DC H

0.0000
0.0652
0.0546
0.0758
0.0000
0.0000

0 '909
0.0868
0 ~ 104 6
0 ~ 1385
0 ~ 1175
0.13SS

0.000 1.000
0.752 .4534
0.522 .6023
0.548 .5847
0.000 1.000
0.000 1.000

Least square means 8 confidence intervals from analysis of variance

Source LS Nean Std. Brr. T-Value PrOb. Upper 95% LOwer 958

Period Op-1
Period Op-2
Op 1 04
Op204
Op 105
Op 2 05
Op.l 06
Op 2 06
Op losOp208
Op 1-09
Op209
Op 1lo
Op 2 10
Op112
Op 2 1'2

-0.020
0.029
0.000
0.000
0.139
0.204
0.000
0.000
0 ~ 000

-0.000
0.000
0.000
0.000
0.000
0.000

-0.000

0.0075
0. 0163
0.0227
0.0524
0.0227
0.0414
0.0178
0. 0414
0.0209
0.0414
0.0178
0 ~ 0414
0. 0182
0. 0414
0. 0178
0.0414

2.64
1.78
0.00
0.00
6. 10

-4.92
0.00
0.00
0.00

-0.00
0.00
0.00
0.00
0.00
0.00

-0.00

.0090

.0764
1.000
1.000
.0000
.0000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1'.000
1.000

0.0074
0.0021
0.0376
0.0867
0. 1010
0. 1352
0.0295
0.0686
0.0345
0.0686
0.0295
0.0686
0.0301
0,0686
0.0295
0.0686

-0.0322
-0.0561
-0.0376
0.0867
0. 1761
0.2723

-0.0295
-0.0686
-0.0345
0.0686

-0.0295
0.0686

-0.0301
0.0686
0.0295
0.0686

Paired ccmparisons of least square means between periods

Source

Period

Difference Std. Err. T-value I'rob. Uppez 95%

0.0093 0 ~ 0180 0.519 ~ 6045 0.0390

Lower 95%

0.0204

paired comparisons of least square means among stations bet~san periods

Source Difference Std. Err. T-value Prob. Upper 95\ Lower 95%

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.0000
0,0652
0.0000
0.0000
0.0000
0.0000
0.0000

0.0571
0.0472
0 0451
0.0464
0.0451
0.0452
0.0451

0.00 1.000
1.38

.16'.001.000
0.00 1.000
0.00 1.000
0.00 1.000
0.00 1.000

0.0945
0.1434
0.0746
0.0768
0.0746
0.0749
0.0746

0.0945
0.0129
0.0746
0.0768
0.0746
0.0749
0.0746

Station-period means and deltas from original data where control ni2

Station Standard Upper Lower
Station-Period N Nean Range Error 95% c.i. 95% c.i.

Nean
Delta

Delta Upper Lower
Range 95l Cli. 958 C.I.

04 Op 1
04 Op.2
05 Op 1
05 Op-2
06 Op 1
06 Op 2
08 Op. 1
08 Op 2
09 Op 1
09 Op 2
10 Op. 1
10 Op 2
12 Op 1
12 Op 2

16 0.00 0.00
4 0.00 0.00

16 0.07 0.63
5 0.08 0.21

26 0.00 0.00
5 0.00 0.00

19 0.00 0.00
5 0.00 0.00

26 0.00 0.00
5 0.00 0.00

25 0.00 0.00
5 0.00 0.00

26 0.00 0.00
5 0.00 0.00

0.000
0.000
0.041 '.16
0.051 0.23
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000

0.01
0.06

0 F 00
0.00

.0.07
0.08
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.63
0.21
0. 00
0.00
0.00
0.00
0.00
0.00
o.oo
0.00
0.00
0.00

0.01 0 ~ 16
0.06 -0.23

Period means and deltas free original control data where ni2

Period

Op 1
Op 2

Star.ion Standard Upper Lower
N Nean Range Brror 958 C.I. 953 C. I.

26 0.00 0.00 0.000
5 0.00 0.00 0.000



Analysis of Variance tor NBT tor 0266 - Bpiactis prolifera
Stations 4. 5. 6, 8. 9, 10, 12 level aj tt HLLN

Data transformed using log basejo(x ~ .5)

Results for Analysis of Variance

Source Source df Brror dt P-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATION'PBRIOD
STATIONiSEASON
PERIOD'STATIONiSEASON

160.000
160.000
160.000
160.000
160.000
160.000
160.000

10.20
0.75

11.90
7.66
0.66
1 ~ 03
0. 42

0.0017
0 '867
0.0000
0.0063
0 ~ 6812
0 '064
0.8655

Results for Pover Analysis
Power at alpha ~ .1

f
Non-
Centrality
Parameter

Ad)usted non-
Centrajjty
Parameter Pover

Power to
Adiusted Detect 508
Iover Change

PERIOD 10. 20 9.07 0.9376 0.9122 0.9546
STATIONiPERIOD 3.97 0.00 0.3767 0.5427

Bstimates for contrasts on combinations ot interaction terms

Source Ditterence Std. Err. T-value Prob.

Period in DC
Period in FC
Period in PC-S
Period ln PC N
Period in DC-S
Period in DC-N

0.4658
0.3839
0.0205
0.7473
0.0926
0.8389

0.1925
0.1837
0.2214
0.2932
0.2487
0.2938

2.420 .0166
2.090 .0382
0.093 .9263
2.549 .0117
0.372 .7103
2.855 .0049

Least square means 6 confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95\ Lover 958

Period Op-1
Period Op-2
Op I 04
Op.2-04
Op 1 05
Op 2 05
Op.j 06
Op 2 06
Op 1 ~ 08
Op 2-08
Op 1 09
Op.2 09
Op-1-10
Op.2 10
Opl12
Op.2 12

0.013
-0.108
0.328

-0.419
-0.080
0.207
0.030
0,076
0.089

.0.193
0.027
0 '32
0.176
0.116
0 ~ 180
0.116

0.0158
0.0345
0.0480
0.1110
0.0480
0.0817
0.0377
0.0877
0.0442
0.0877
0.0377
0.0877
0.0385
0.0877
0.0377
0.0877

0.85
-3.12
.6.84
4.32

-1.68
2.36
0.81

-0.86
2.02
2.20
0.72
0.37
4.5'7
1.32
4.79
1.32

:3970
.0021
.0000
.0000
.0959
.0193
.4218
.3891
.0448
.0291
.4726
.7150
.0000
.1873
.0000
.1873

0.0397
0.0508
0.2490
0.2958
0.0010
0.0622
0.092'7
0.0694
0.1623
0.0481
0.0895
0.1130
0.2396
0.2613
0.2428
0.2613

0. 0128
0.1651
0.4080

-0.6629
0.1600
0.3525
0.0320
0.2209
0.0162
0.3383
0.0352
0.1772
0. 1123
0.0290
0. 1181
0.0290

Paired comparisons of least square means between periods

Source

Period 0.1214 0.0380 3.194 .0011 0.1843 0.0585

Difference Std. Err. T-value Prob. Upper 95% Lcwer 95%

Paired comparisons ot least, square means among stations betveen periods

Source Ditterence Std. Brr. T-value Prob. Upper 952 Lower 95%

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.1509
0. 1269
0.1061
0.2824
0.0592
0.0598
0.0643

0.1209
0. 1000
0.0955
0.0982
0.0955
0.0958
0.0955

1.25 .2138 0.3509
1.27 .2064 0.2923I~ 11 ~ 2680 0.2641
F 88 ~ 0046 0.4449
0.62 .5360 0.2172
0.62 .5334 0.2182
0.67 .5015 0,2223

0.0491
-0.0386
0. 0518
0. 1200
0.0987
0.0987

-0.0936

Station.period means and deltas from original data where control ne2

Station Standard Upper Lower Nean Delta Upper Lower
station-Period N Mean Range Brror 958 c.i. 95% c.i. Delta Range 95\ cli. 958 c.j.
04 Op 1
04 Op.2
05 Op 1
05 Op-2
06 Op 1
06 Op.2
08 Op 1
08 Op.2
09 Op. I
09 Op 2
10 Op 1
10 Op 2
12 Op. I
12 Op 2

16 1.43 2.40 0,153
4 1.65 2.00 0.427

16 0.66 2.00 0.147
5 0.64 1.60 0.293

26 0.28 1.00 0.059
5 0.28 0.80 0.150

19 0.18 0.40 0.037
5 0.56 1.00 0.112

26 0.27 1.00 0.046
5 0.28 0.80 0.150

25 0.03 0 20 0.015
5 0.00 0.00 0.000

26 0.02 0.20 0.013
5 0.00 0.00 0.000

1.75 1.10
3.01 0.29
0.98 0.35
1 ~ 45 0.17
0.41 0.16
0.70 0.14

'.260.10
1.04 0.08
0.36 0.18
0.70 O.ji
0.06 0.00

0.05 0.00

1. 03
1.43

-0.26
0.44
0.04
0.08
0. 18
0.36
0.05
0.08
0.29
0.20
0.30
0.20

2.20
2.60
2.40
2.00
1.60
1.40
1.10
1.60
1.50
1.10
0.90
0.70
0.70
0.10

0.70
0.37
0. 11
0.57
0. 19
0. 51
0.32
0.43
0.19
0.45
0.40
0.55
0 ~ 39
0.55

1.35
3.22
0.63
1.45
0. 11
0.13
0.04
1. 15
0.08
0.61
0. 19

-0.15
0. 21
0,15

Period means and deltas trom original control data vhere ne2

Period
Station Standard Upper

N Nean Range Brror 95% C.I.
Lover

95% C.I.
Op 1
Op 2

26 0.32 0.80 0.048 0.42 0.22
5 0 ~ 20 0 ~ 70 0.126 0 ~ 55 0,15



Analysis of Variance for NST tor 0300 - Pissurella volcano

StatiOne ~ 4, 5, 6, 8, 9, 10. 12 level +I tt HLLH

Data transformed using log baselo(x w .Zj

Results for Analysis of Variance

Source Source df Error dt P-value Prob.

PERIOD
SEASON
STATION
PBRIODisEASON
STATIONiPERIOD
STATION'SEASON
PBRZODiSTATIONiSEASON

Results for Power Analysis
Power at. alpha .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

9.57
1.49

25.18
8.06
0.67
0.52
0.93

0.0023
0.2235
0.0000
0.0051
0. 6130
0.7905
0.4741

Source

Non-
Centrality
Paracmter

Adjusted non- Power to
Centrality Adjusted Detect 508
Parasmter Power Power Change

PERIOD 9.57 8.45 0.9245 0.8945 0.9993
STATIONS PERIOD 4.03 0.00 0.3812 0.2197

Estimates tor contrasts on combinations of interaction terms

Source Difterence Std. Err. T-value Prob.

Period in DC
I'eriod in PC
Period in PC S
Period in FC-M
Period in DC-8
Period in DC N

1.5016
0.3488
0.4743
0.2233
3.0741
0. 0109

0.4326
0.4128
0 '976
0.6589
0.5591
0 ~ 6604

3.471 ~ 0007
0.8 ' .3995
0 ~ 953 .3419
0.339 .7352
5.499 .0000
0,107 .9146

Least square means 6 confidence intervals from analysis of variance

Source LS Hean Std. Brr. T-value Prob. Upper 95% Lower 958

Period Op-1
Period Op-2
Op 1 04
Op 2 04
Op los
Op 205
Op 106
Op 2 06
Op 1 08
Op 2.08
Op 1 09
Op-2-09
Op 1 10
Op210
Op 1-12
Op 212

0.440
0.704

.0.316
0.560
0.4 '
0.433

.0.553
0. 613

-0.103
1 164

-1.238
1.736
0.239
0.479
0,419
O. li7

0.0356
0.0776
0.1080
0.2494
0.1080
0.1972
0,0847
0.1972
0.0992
0.1972
0.0847
0. 1972
0.0865
0,1972
0.0841
0.1972

12. 34
9.07
2.92
2 AD )4
4.15

-2.19
6.53
3.42
7,09
5.90

14.61
-8.81
2.76

-2.43
4.95
0.59

.0000

.0000

.0040

.0262

.0001

.0296

.0000

.0008

.0000

.0000

.0000

.0000

.0064
,0161
.0000
.5541

0.3808
.0.5756
0. 1310
0. 1410
0.2695
0. 1065
0 ii30

-0.3473
0.5)92

-0.8378
1.0915
1.4098

-0.0958
0.1532
0.5592
0.4431

0.4986
0.8325
0.4943
0.9722

-0.6269
0.7589
0.69)3
0.9996
0.8675
1.4902
1,)778
2.0622
0.3819
0.8056
0.2788
0.2093

Paired comparisons ot least square means between periods

Source

Period 0.2643 0.0854 3.094 .0023 0.4057 0.1230

Ditference Std. Err. T-value Prob. Upper 959 Lower 95l

I'aired comparisons of least square means among stations bet~san periods

Source Difference Std. Err. T-value Prob. Upper 95% Lower 958

Station 04
Station 05
Starion 06
Station OS
Station 09
Station 10
Station 12

0.2440
0.0155
0.1203
0.4606
0.4984
0.2405
0.3021

0.2718
0.2248
0 ~ 2146
0.2207
0. 2146
0. 2153
0 ~ 2146

0.90 ,3706
0.07 .9450
0.56 .5758
2.09 .0385
2.32 .0215
1 12 2656
1.41 .1611

0.6936
0.3564
0.4753
0.8258
0.8534
0.5967
0. 6571

0.2056
0.3874
0.2)47
0.0955
0.1 ~ 33
0. 1157

-0.0529

Station-period means and deltas trcm original data where control ni)
Station Standard Upper Lower

Station-Period N Hean Range Error 95% c.i. 954 c.i. Hean
Delta

Delta
Range

Upper Lower
95% CIi. 95% C.Z.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op)

16
4

16
5

26
5

19'5
26

5
25

5
26

5

2.01 4.60
1.30 2. ~ 0
2.54 5.00
2.20 8.00
2.72 11.80
2.28 4.20
9.26 67.40
6.96 8.80

24.45 101.60
26.96 33.20
2.05 11.60
1.44 2.60
0.40 3.60
0.32 0.80

0.356
0.551
0. 313
1.464
0.428
0.758
3.550
1.462
6~183
1.154
0 ~ 511
0.534
0.162
0.136

2.'77 1.25
).05 0.45
3.20 1.87
6.27 1.87
3.60 1.83
4.38 O.io

16,72 1.81
11.02 2.90
37 ~ 18 11.71
46;82 7 ~ 10

3.10 0.99
2.92 0 F 04
0.73 0.07
0.70 -0.06

-1. 19
1.10
1 ~ 71
1. 66
2.08
1.74
S.is
6.42

-23.81
26.42

1.42
0.90
0.23
0.22

4.60
2. 10
4.10
6.20

11.30
2.50

66.30
10.20

i00.30
33.30
11.30

1,60
4.50
2.30

0.46
0. 51
1. 10
1.47
1.23
0.)4
1 ~ 11
1.85

11.20
6.10
0,44
0. 10
0.58
1.30

1 ~ 91
2.71
2.)3
4.79
2.93
3 ~ 14

15.85
10.99
)6.43
46 ~ 14

2.39
1.70
0. 11
0.86

Period means and deltas from original control data where ne)

Period

Op-1
Op 2

Station Srandard Upper Lower
N Hean Range Error 95% C.Z. 95% C.Z.

26 0.63 1.70 0.082 0.80 0.47
5 0.54 1.90 0.)50 i,51 0.4)



Analysis of Variance for HBT for 0838 - Haliotis spp.

Stations ~ 4, 5, 6, 8. 9. 10, 12 level wl ft NLLW

Data transforned using I/{x w .11

Results for Analysis of variance

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PERIODi SEASON
STATIONS PERIOD
STATION~ SEASON
PERIODi STATIONiSEASON

Results for Power Analysis
Power at alpha ~ .1

160.000
160.000
160.000
160.000
160,000
160.000
160.000

3.50
0.04

13.27
3.95
2.18
O.'SO
0.56

0.0631
0.8503
0.0000
0.0485
0.0475
0. 5719
0.7578

Source

Non
Centrality
Parameter

Adjusted non-
Centrality
Paraneter Power

power to
Ad)usted Detect So\
Power ~ Change

PERIOD 3.50 2.46 0.5867 0.4674 0.5395
STATION PERIOD 13.08 6.92 0.8505 0.5773 0.2036

Estlnates for contrasts on combinations of interaction ceres

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-W
Period in DC-S
Period in DC-W

1.4468
9.2848

14.0746
4.4950
2.0906
4.9841

3.0301
2. 8915
3.4850
4.6150
3.9158
4.6252

0.477
3.211
4.039
0.974
0.534
1.078

.6337

.0016

.0001

.3315
,5942
.2818

Least square scans 4 confidence Intervals from analysis of variance

Source LS Nean Std. Err. T-value Prob. Upper 958 Lower 951

Period Op-I
Period Op.2
Op 1 04
Op 204
Op.l. 05
Op 2 05
Op-1-06
Op-2 06
Op los
Op-2 08
Op.l 09
Op 209
Op 1 10
Op 2 10
Op 112
Op-2-12

3.581
2.461
6.679
6. 111
6. 168
1. 111
'7.826i. 167
2.131
2.861
3.963
4.087
0.807

-0.556
0.897
0.556

0.2495
0.5438
0.7563
1.7467
0.7563
1.3809
0 ~ 5933
1.3809
0.6950
1.3809
0.5933
1.3809
0.6056
1.3809
0.5933
1.3809

14.35
4.53
8.83
3.50
8. 16,
0.80

13.19
3.02
3.07
2.07
6.68
2,96
1 ~ 33
0.40
1.51

-0.40

.0000 3.9934

.0000 3.3606

.0000 7.9303

.0006 9.0009
~ 0000 7.4197
.4222 3.3957
.0000 8.8079
.0030 6.4513
.0025 3.2814
.0399 5.1457
.0000 4,9447
,0035 6.3719
.1847 0 ~ 1952
.6880 1 '290
,1324 0.0842
.6880 1.7290

3.1678
1. 5611
5.4276
3.2213
4.9171
1. 1735
6.8447
1.8821
0. 9816
0.5765
2.9815,,
1. 8027
1 '085
2.8402

'.8791
-1. 8402

Paired cceparisons of least square scans between periods

Source

Period

Difference Std. Err. T value

1.1197 0.5983 1.871

Prob. Upper 958 Lower 958

. 0631 2. 1096 0. 1298

Paired coeparisons of least square scans anong stations between periods
Source Difference std. Err. T-value, Prob. Upper 958 Lower 958

Starion 04
Station 05
Sration 06
Station 08
Station 09
Station 10
Station 12

0.5678
5.0573
3.6596
0 '296
0.1242
0.2511
0.3419

1.9034
1.5745
1.5030
1 ~ 5459
1. 5030
1. 5078
1. 5030

0. 30
3. 21
2.43
0.47

-0.08
0.17
0.23

.7658 3.7169

.0016 7.6621
F 0160 6.1462
.6376 1.8280
.9341 2.3624
.8680 2.2436
.8203 2.1447

2.5813
2.4524
1. 1731
3.2873

-2.6108
2.7457
2.8184

Station. period ewtans and deltas fran original data where control nw2

Station Standard UpperStation-I'eriod N Nean Range Error 958 c.i.
Lower Nean Delta

95% c.i. Delta Range
Vpper Lower

95\ CIi. 95% C.I.
04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op. 2
08 Op.l
08 Op 2
09 Op-1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

16 1 06 2.60 0.222
0.30 0.50 0.122

16 0 38 0.90 0.071
5 0.04 0.20 0.040

26 0.84 1.60 0.076
5 0.14 0.20 0.040

19 0.15 0.90 0 '59
5 0.12 0.40 0.073

26 0.44 2.40 0.119
5 0.26 0.60 0,125

25 0.00 0.00 0.000
5 0.00 0.00 0.000

26 0.00 0.00 0.000
5 0.00 0.00 0.000

1.53
0.69
0.53
0.15
1.00
0.25
0.27
0.32
0.69
0.61

O.58
0 '9
0.23
0,07
0 ~ 68
0.03
0.02
0.08
0.20
0.09

F 04 2.65
0.29 0 55
0.37 1.00

.0.03 0.25
0.82 1.60
0. 13 0.20
0.13 0.95
0 ~ 11 0 ~ 40

-0.43 2.35
-0.25 0.65

0 ~ 01 0.10
0.01 0.05
0.02 0.10
0.01 0.05

0.57
0 ~ 14
0.21
0.09
0.66

-0.01
0.01
0. 10
0. 19
0.11
0.03
0.04
0.03
0.04

1. 52
0. 71
0.53
0.15
0.98
0.25
Oa26
0.32
0.67

-0.61
Oooo
0.02
0.00
0.02

Period means and deltas free original control data where n~2

Period

Op-I
Op 2

Station Standard Vpper
N Nean Range Error 95% C.I.

26 0.02 0.10 0.006 0.03
5 0.01 0.05 0.010 0.04

Lower
95% C.I.

0. 00
0.02



Analysis ot Variance tor NST tot 0423 - Leptasterias spp.

StatiOna ~ 4, 5, 6, 8. 9, 10, 12 leVel ij tt MLLW

Data transtormed using log basejo(x w .I)
Results tor Analysis ot Variance

Source Source dt Error dt P value

PERIOD
SEASON
STATION
PERIOD~SEASON
STATIONiPSRIOD
STATIONS SEASON
PERIOD STATION SEASON

Results tor Pover Analysis
Power at alpha ~ .1

160 F 000
160.000
160.000
160.000
160.000
160.000
160.000

0.04
0.06

23.08
1. 18
0.27
1 ~ 11
0.21

0 ~ 8486
0.8051
0.0000
0.2800
0.9491
0.3565
0.9733

Source

PERIOD
STATION'PERIOD

Non-
Centrality
Parameter ~

0.04
1. 63

0.00
oi00

0. 1061
0.2067

Adjusted non-
, Centralfry
Paraweter Power

Pover to
Ad)usted Detect 50%
Pover Change

0.8016
0.5706

Estfnates tor contrasts on coebfnations ot interactfon torus

Source Ditterence Std. Err. T-value Prob.

Period in DC
Period in FC
Period in PC-S
Period in FC W

Period in DC S
Period in DC-W

0.0449
-0.0462
0.3799
0. 2814
0.2279
0.1381

0.3448
0.3290
0.3966
0.5251
0.4456
0.5263

0. 130 . 8966
0 F 140 .8884
0.958 ~ 3396
0.547 .5849
0.511 .6097
0.262 .7934

Least square neans 6 contidence intervals troa analysfs ot variance

Source LS Mean Std. Err. T-value Prob. Upper 958 Lover 958

Period Op-I 0,321
Period Op-2 0.334
Op 1 04 0.111
Op 2 04 0.243
Op 1 0$ 0.259
Op 2 05 0.259
Op 1 06 0.046
Op.2-06 0.133
Op-1-08 0.653
Op 2 08 0.677
Op-1-09 0.601
Op209 0.677
Op 1 10 0.705
Op 2 10 0. 677
Op 1 12 0.703
Op 2 12 0.677

Paired comparisons ot least

0.0284
0. 0619
0.0861
0.1988
0.0861
0 ~ 1571
0.0675
0.1571
0. 0791
0 ~ 1571
0.0675
0.1571
0.0689
0. 1571
0.0675
0.1511

11.31 ~ 0000
5.40 .0000
1.29 ~ 1982
1.22 .2229

-3.00 .0031
1.65 .1008
0.68 ~ 4964
0.85 .3985
8.26 .0000
4.31 .0000
8.91 .0000
4.31 .0000

10.23 .0000
4.31 .0000

10.41 .0000
4.31 .0000

square neans between periods

0.3680
0.4364
0.0312
0.0856
0. 1161
0.0006
0.0657
0.3930
0.7842
0.9369
0.7131
0.9369
0. 8189
0.9369
0.8148
0.9369

0.2740
0.2316
0.2536
0.5720
0.4009
0.5193
0.1517

-0.1269
0.5226
0.4169
0.4891
0.4169
0.5909
0.4169
0. 5914
0.4169

Source

Period 0.0130 0.0681 0.191 ~ 8486 0 ~ 0996 0. 1257

Ditterence Std. Err. T-value Prob. Upper 958 Lover 95%

Paired coeparfsons ot least square swans anong stations betveen periods

Source Ditterence Std. Err. T-value I'rob. Upper 958 Lover 95%

Station 04
Station 05
Statfon 06
Station 08
Station 09
Station 10
Station 12

0.1320
0.0008
0. 1791

-0.0235
0.0755
0.0279
0.0262

0.2166
0.1792
0 ~ 1710
0.1759
0. 1710
0.1116
0. 1110

0.61
0.00
1,05

.0.13
0.44
0.16
0.15

.5431 0 ~ 4904

.9964 0.2912

.2967 0.1039

.8939 0.2675

.6594 0.2074

.8708 0.3118

.8785 0.3091

-0.2263
-0.2956
0.4620
0.3145
0.3585
0.2559
0.2568

Station-period means and deltas traa original data vhere control ns2

station Standard Upper Lover Mean
Station-Period N Mean Range Error 95% c.f. 951 c.i. Delta

Delta Upper
Range 958 Cif.

Lover
95% C.I.

04 Op 1
04 Op-2
05 Op 1
05 Op.l
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op-1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

16 0.'19 2.80 0.197
0.75 0.80 0.171

16 1.04 2.60 0.206
5 1.00 1,20 0.253

26 0.67 2.40 0.123
5 0.48 1.00 0.206.

19 0.01 0.20 0.011
5 0,00 0,00 0.000

26 0.08 0.80 0.043
5 0.00 0.00 0.000

25 0.00 0.00 0.000
5 0.00 0.00 0.000

26 0.00 0.00 0.000
5 0.00 0 F 00 0.000

0. 17 0.01

1.21 0.31
1.29 0.21
1.48 0.60
1.70 0.30
0.92 0.42
1,05 0.09
0 ~ 03 0.01

0.33
0.28

-0 F 58
-0.56
0. 18
0.04
0.44
Oi44
0.42
0.44
0. 50
0. ~ 4
0.49
0.44

3.00 0.14
1.20 0 '7
3.20 0.101.30, 0.15
3.00 0.10
1.10 0.51
1.00 0.58
0.70 0.79
1.10 0 ~ 59
0.70 0.79
1.20 0.64
0.70 0 '9
1.20 0.63
0.70 0.79

0.79
1 ~ 12
1.05
1 ~ 27

-0.45
0.59
0.29
0.09
0.24
0.09
0.36
0.09
0.36
0.09

Period neans and deltas tron orfginal control data where ne2

Period

Op 1
Op 2

Station Standard Upper Lover
N Mean Range Error 95$ C. I. 958 C.I.

26 0.49 1.20 0 '66 0 63 0 ~ l6
5 0.44 0.10 0.125 0.79 0.09



Analysis of Variance for HBT for 0292 - Lottia digitalis
Scations ~, 5, 6, 8. 9. 10. 12 level +1 ft NLLW

Data transformed using log basejo(x w .I)
Resulcs tor Analysis ot Variance

Source Source dt Error dt P-value I'rob.

PERIOD
SEASON
STATION
PERIOD~SEASON
STATION'PERIOD
STATIONS SEASON
PERIOD'TATIONiSEASON

Results tar Power Analysis
Pawer at alpha w .1

160.000
160 F 000
160.000
160.000
160.000
160.000
160,000

0.08
1 ~ 07
7. 84
1.85
1.09
0.14
0.21

0.7812
0.3036
0,0000
0,1157
0.3686
0.9906
0.9498

Source

PERIOD
STATIONS PERIOD

Non-
Centralicy
Parameter

0.08
6.56

Adjusted non-
Centrality
Parameter Paver

Paver CO
Adjusted Detect 50%

~ Power Change

0.00 0.1130 0.1599
0.48 0.5550 0.1294 0.1472

Estimates for contrasts on ccmbinacions of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC.N
Period in DC-S
Period in DC-M

0.4794
-0.3169
-0.0318
0. 6021
0 9887
0.0299

0.4226
0.4033
0.4861
0.6437
0.5461
0.6451

I ~ 134 .2583
0.786 .4331
0.065 .9480
0.935 .3510
1.810 .0721
0.046 .96)0

Least, square means 6 confidence intervals trom analysis of variance
Sou'rce LS Ncaa Std. Err. T value Prob. Upper 9$ 8 Lover 951

Per lad Op-1
I'eriod Op-2
Op 1-04
Op 204
Op.j 0$
Op.2.05
Op106
Op.2 06
Oplos
Op 208
Op109
Op209Opjjo
Op 2 10
Op 112
Op 2 12

0.132
0.155

-0.046
0,000
0.019
0.151
0.012
0.151

-0.13)
0.788
0.118
0.418
0. 012

-0.330
0.068
0 ~ 151

0.0348
0.0758
0. 1055
0.2436
0.1055
0. 1926
0.0828
0.1926
0.0969
0.1926
0.0828
0 ~ 1926
0.0845
0.1926
0.0828
0.1926

-3.79
2.04
0.44
0.00
0.18
0.78
0.14
0.78
7 56
4.09
1 ~ 42
2, 17
0 ~ 14
1.71
0.82
0.78

.0002

.042$
,6615
1.000
.8587
.4357
.8889
.4357
.0000
~ 0001
. 1514
.0313
~ 8911
.0884
.4127
.4357

0.0743
-0.0296
0,1282
0.4030
0.1933
0.4691
0.1485
0.4691
0. 5128
0 F 4698
0.0194
0.0997
0 ~ 1513
0 ~ 0116
0.0689
0,4691

0.1894
0.2806
0.2208
0.40)0
0.1557
0.1681

-0.125)
0.1681
0.8936
1.1011
0.2544
0.7)70
0.1282
0 ~ 6488
0.2049
0.1681

Paired ccmparisons ot least square means betveen periods

Source

Period

Ditterence Scd. Err. T-value

0.0232 0.0834 0.278 ~ 7812 0. 1613 0.1148

Prob. Upper 95% Lower 95%

Paired comparisons ot least square means among stations betveen periods

Source Ditterence Std. Err. T-value Prob. Upper 95% Lover 958

SCation O4
Sracion 05
Station 06
Station 08
Sration 09
Station 10
Station 12

0.0463
-0.1317
0.1389
0.055)
0.3008
0.3418
0.2185

'.26550.2196
0.2096
0.2156
0.2096
0.2103
0.2096

-0.17
0.60

-0.66
0.26
1.44
1.63
1.04

.8618 0.3929

.5495 0.2316

.5084 0.2079

.7981 0.4120

.1532 0.6476

. 1061 0,6897

.2988 0.1283

0.4855
0.4950
0.4857,

-0.3015
0.0460

-0.0061
0.5653

Station-period means and deltas fram original data vhere control n 2

Station Standard Upper Lover Nean
station-periad N Nean Range Error 958 c.i. 95% c.i. Delta

Delta
Range

Upper Lower
95% Cli. 9$ % C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op.2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op I
09 Op 2
10 Op I
10 Op 2
12 Op 1
12 Op 2

16

16
5

26
5

19
5

26
5

25
5

26
5

0.06 1.00
0 F 00 0 F 00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
2.92 14.20
1.00 20.00
0.10 1.20
1.60 7.00
0.00 0.00
0 '0 2.00
0.08 1.20
0.00 0.00

0.063
0.000
0.000
0.000
0 ~ 000
0.000
1.089
4.359
0.053
1.364
0.000
0.400
0.054
0.000

0.20 0.07

5.20
19. 10
0.21
5 '9

0.63
5. 10
0.01
2.19

1.71 0.51
0.19 0.04

0.06
0.00
0.01
0.06
0.00
0.06
2.91
6.94
0.10
1.54
0 ~ 00
0.54
0.07
0.06

1.10 0,08
0.00
0. 10 0,02
0.30 0.23
0.10 0.01
0.30 0 ~ 23

14.20 0.62
19.10 5.04
1.30 0.01
1 00 2.27

~ 0.10 0.01
2.00 0.54
1,30 0.04
0.30 0.23

0.19

0.01
0 ~ 11
0.00
0.11
5.20

18. 92
0.21
5.35
0.00

-1. 62
0. 19
0.11

Period means and deltas from original control data where n 2

Period

Op 1
Op 2

Scation Standard Upper Lover
N Hean Range Error 95% C.I. 95% C.I.

26 0.00 0.10 0.004 0.01 0.00
5 0 06 0 30 0 060 0 23 0 11



Analysis of Variance for NBT for 0291 - Lotria limatula
Stations 4, 5. 6, 8, 9, 10, 12 level +I tt NLLw

Data transformed using log base10<x + .Ij
Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PERIOD~SEASON
STATIONiPERIOD
STATIONiSSASON
PERIOD~STATION~SEASON

Results tor Pover Analysis
Pover at alpha .1

160,000
160 F 000
160.000
160.000
160.000
160.000
160.000

2. 17
0.91

10. 04
0.29
0.43
0 '8
1. 71

0.14'23
0.3250
0.0000
0.5907
0.8585
0.4436
0. 1212

Source

Non- Adjusted non-,
Centrality Centrality
Parameter Paraseter Pover

Pover to
Adjusted Detect 50%
Pover Change

PBRIOD 2.17 1.15 0.4309 0.2849 0 '976
STATION'PERIOD 2.58 0.00 0.2750 0.1241

Bstimates for contrasts on combinations of interaction terms

Source

Period in DC
Period in PC
Period in PC-S
Period in pc-w
Period in DC-S
Period in DC-W

Ditference

-0.3920
0.6150
0,7942
0.4358
0.5808

-0.20)2

Std. Brr.
0.4940
0.4714
0.5682
0.7525
0.6384
0.7541

T-value Prob.

0.193 . 4287
1.304 .1940
1.398 .1641
0. 519 . 5633
0.910 .3644
0.270 .7879

Least square means a confidence intervals tron analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lover 95)

Period Op-1
Period Op-2
Op 1 04
Op204
Op 1 05
Op.2-05
Op106
Op)06
Op108
Op 208
Op 109
Op 209
Op 1 10
Op 2 10
Op. 1-12
Op212

0.545
0.401
0.279
0.262
0.475
0.137
0.008
0.269
0 ~ 719
0.422

.0.923
1.029
0.474
0.311
0.953
0. 915

0.0407
0.0881
0.1233
0.2848
0. 1233
0.2251
0.0967
0.2251
0.1133
0.2251
0.0967
0.2251
0.0987
0.2251
0.0967
0.2251

-13.39
-4.52
2a)6
0.92
3.85

-0.61
0 F 08
1 ~ 19

-6.35
1.81

-9.54
4.57

.4.80
1.38
9.85

-4.06

.0000

.0000

.0252

.3588

.0002

.5431

.9336

.2340

.0000

.0630

.0000

.0000

.0000

.1695

.0000

.0001

0.4175
0.2543
0.0145
0.2091
0.2708
0.2353
0.1681
0.6414

-0. 5318
0.0490
0.7626

-0.6568
0.3104
0.0618
0.7928
0.5426

0 ~ 6121
0.5417

-0.4826
0.1333
0.6189
0.5097
0.1520
0.1035
0.9067
0.1940
1 ~ 0827
1.4018

-Oi6371
0.6832
1, 1129
1.2876

Paired comparisons of least square means between periods

Source

Period 0.1439 0.0976 -1.475 .1423 0.0175 0,305)

Difterence Std. Brr. T-value Prob. Upper 958 Lover 958

Paired comparisons ot least square means among stations betveen periods

Source Difference Std. Brr. T-value Prob. Vpper 95) Lover 958

station 04
Station 0S
Station 06
Station 08
Station 09
Station 10
Station 12

0.0164
0.3376
0.2609
0.2977
0 1066
0. 1631
0.0378

0. 3103
0.2567
0.2451
0.2521
0.2451
0,2458
0.2451

-0.05
1.32
1.06
1 ~ 18
0.44
0.66

-0.15

.9578 0.4970

.1903 0.0871
~ 2887 Oi1445
.2393 0.1193
.6641 0.5120
.5080 0.2436
.8778 0.3677

0.5299
-0.7624
0.6663
0.7148
0.2988
0.5699
0.4432

Station-period means and deltas from original data vhere control ni)
Station Scandard Upper Lover

Station-Period N wean Range Brror 958 c.i. 95'.i. wean
Delta

Delta Vpper
Range 95% CZi.

Lover
95\ C.Z.

04 Op 1 16
04 Op 2 4
05 Op. 1 16
05 Op 2 5
06 Op.l 26
06 Op-2 5
08 Op 1 19
08 Op 2 5
09 Op 1 26
09 Op 2 5
10 Op-1 25
10 Op 2 5
12 Op 1 26
12 Op 2 5

0.96 2.20 0.164"
2.00 3.80 0.804
Zi71 4.00 ~ O.l39
1.08 1.60 0.287
0 '0 2.40'.126
0.60 1.40 0.237
2.S9 S ~ 00 0.328
7.92 23.80 4.660
4,74 10.40 0.527

17 F 80 45 F 00 si692
1.82 4.60 - 0.246
1.72 2.60 0.568
6.19 22.40 1.101
9.04 21.20 4 ~ 004

1.31
4.56
2.4)
1.88
0.86
1.26
3.28

20.86
5.82

41.93
2.32
3.30
8.46

20.16

0.61'.56

0.99
0. 28
0. 34
0.06
1.90
5 ~ 02
3.65
6.33
1.31
0.14
3.93

-2.08

0.47
0,53
1. 22
0.18
0.12
0.66
2.12

-6.66
4.25

16.54
1 )2
0 46
5.71
7.78

2.40 -0.0'7
0.70 -0.05
4.10 0.53
4.80 2 ~ 41
3.30 0.19
2.40 1.84
5.30 1.43

21.00 5.11
10.60 -3.15
43.00 6.53

5.30 0.79
5.60 2.49

22. ~ 0 F 48
2).20 4.21

0. 81
1.00
1 ~ 91
2.05
0.42

-0.52
-2.80
18.43
5.36

39.61
1.85
3 ~ 41
7.94

19.'77

Period means and deltas tran original control data vhere ne)

I'cried

Op. 1
Op 2

Station Standard Vpper Lover
N wean Range Brror 95% C.Z. 958 C.Z.

26 0.48 1.50 0 '73 0.64 0.3)
5 1.26 3.40 0 '34 3.02 0.50



Analysis of Variance for BET for 0294 - Lottia pelta
Stations ~ 4, 5. 6, 8, 9, 10, 12 level +I ft HLLzz

Data transfozmed using log baselo(x + .I)
Results for Analysis of Variance

Source

PBRIOD
SEASON
STATION
PERIODiSEASON
STATION PERIOD
STATION SEASON
PERIOD STATIONiSEASON

Results for Pover Analysis
Pover at alpha .I

Source df

1
6
1

Brror df
„160. 000
160.000
160.000
160.000
160.000
160.000
160.000

P-yalue

3.83
3.91

10.90
2.15
1. 37
0.79
0.36

Prob.

0 ~ 0520
0.0499
0.0000
0. 1449
0.2292
0.5798
0.9007

Source

PERIOD
STATION'PERIOD

Non-
Centrality
Parameter

3.83
8.23

Adjusted non- Pover to
Centrality Adjusted Detect. 508
I'arae»ter Pover Pover Change

2.78 0,6198 0 '072 0 ~ 9873
2.13 0.6531 0.2423 0.1696

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in FC-S
Period in PC-M
Period in DC-S
Period in DC M

0.9913
0.2869
0.0627

.0.6365
0.3845
1.5981

0,4723
0.4507
0.5433
0. 7194
0. 6104
0.7210

2.099
.0.636
0.115
0.885
0.630
2.217

.0374

.5254

.9082

.3777

.5296

.0281

Least square means 6 confidence intervals from analysis of variance

Source LS Nean Std. Err. T-value Prob. Upper 95% Lover 958

Period Op-1
Period Op-2
Op 1 04
Op.) 04
Oplos
Op.) 05
Op.l 06
Op206
Op los
Op.2 08
Op.l 09
Op209
Op)10
Op 2-10
Op112
Op 2 12

0.257
-0.075
0.234
0.216
0.049
0 F 225
0 ~ 120
0.681
0.740
0 F 407
0 '44
0.461

.0.659
-0.338
0.061
0.007

0.0389
0.0848
0. 1179
0.2723
0. 1179
0.2153
0.0925
0. 2153
0 ~ 1083
0.2153
0.0925
0.2153
0.0944
0.215)
0.0925
0.2153

6.62
0.88
1.98
0.79
0.42
1.05
1.29
3.16
6.83
1 '9

.8.05
2. 14
6.98
1.57

-0.66
-0.03

.0000

.3793

.0489

.4285

.6763

.2973

.1979

.0019

.0000

.0607

.0000

.0336

.0000

.1178

.5099

.9759

-0. 19) 0
0.0655
0.4291
0.234)
0.2444
0. 5812
0.2726
1.0370
0.5605

.0.0505
0.5913
0.1053
0.5030
0.0176
0. 0919
0.3496

0. 3217
0. 2150
0.0389
0.6666
0 ~ 1458
0 ~ 1)10

-0.0334
0.3247
0.9190
0.7628
0.8974
0. 8175

.0. 8153
0.6946
0 ~ 2141
0.3626

Paired cceparisons of least square s»ans betveen periods
Source

Period

Difference Std. Brr. T value

0. 1826 0 ~ 0933 -1. 958

Prob. Upper 9SE Lover 95\

.0520 0.0283 0.3369

Paired coeparisons of least square s»ans among stations betveen pez'iods

Source Difference Std. Err. T-value Prob. Upper 9SS Lower 958

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Star,ion 12

0.4501
.0. 1758
0.5612
0.3331
0.2829
0.3207

.0.0546

0,2967
0.2454
0.2343
0,2410
0.2343
0.2350
0 '343

1.52
0.72
2.40
1.)8

-1.21
1.36
0.2)

.1312

.4749

. 0178

.1688

.2290

.1744

.8161

0 9410
0.2303
0.1736
0.0656
0.1047
0.0682
0.3330

-0.0408.
0. 5819
0.9488
0.7318
0.6706
0.7095
0.4422

Station-period a»ans and deltas from original data where control n~2

Station Standard Upper
Station-Period N Nean Range Error 95\ c.i. Lo er Nean

958 c.i. Delta
Delta Upper Lover
Range 95) Cli. 958 C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op-2
10 Op I
10 Op. 2
12 Op-1
12 Op. 2

16 0.84 4.60 0.380
2.45 4.40 0.90)

16 0.60 1.80 0.152
5 0.72 1.00 0.162

26 0.'72 7.20 0 '84
5 0.28 0.60 0.136

19 3.96 12.80 0.838
5 5.56 14.00 2.596

26 5.75 42.20 1.685
5 7.48 25.60 4.922

25 3.82 16.40 0.789
5 2 '0 F 40 0.415

26 1.24 6.20 0.328
5 1.76 3.60 0.643

1. 65
5.32
0.92
1 ~ 17
1 ~ 31
0.66
5.72

12.77
9.22.

21. 15
5.45
3.75-
1.91
3.55

0,03
0.42
0.28
0.27
0.14

-0.10
2.20
1.65
2. 28

-6.19
2.20
1.45
0.56
0.03

0.30
1. 13
0.06
0.54

-0. 1)
0 ~ 98
3.42

-4.30
5. 17
6.22
3.22
1. 34

.0.65
0.50

4.80 0.44
2.30 0.38
2.20 0.26
2.30 1.76
7 '0 0.45
2.10 1.9)

12.70 1.68
14.40 2.98
41,20 1 76
25.80 7.61
15.50 1.69
3.00 0.16
6.50 0.03
4.40

,
1.81

-1.04
2.6)
0.39
0.68
0 '2
0.03

-5. 15
11.58
8.57

20.05
4.74
2.84
1.33
2.81

Period means and deltas from original control data where nw2

Period
Station Standard Uppez

N Mean Range Error 958 C.I.
Lover

958 C.I.
Op 1
Op 2

26 0.59 1.60
5 1.26 2 ~ lo

0.095 0.79
0.359 2.26

0.39
0.26



Analysis of Variance for NST for 0295 - Naccjjntockja scabra

StariOna e 4, 5, 6, 8, 9, 10, 12 leVel +I fC NLLW

Data transformed using log baselo(x + j)
Resulcs for Analysis of variance

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PERIOD~ SEASON
STATION'PERIOD
STATIONS SEASON
PERIODiSTATIONiSEASON

Results for Fewer Analysis
Pcwer ac alpha i .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

28.43
2.54

24,44
0.21
0.93
3.02
1.09

0.0000
0.1127
0.0000
0.6447
0.4746
0.0081
0.3698

Source

Non
Centrality'arameter

Ad)usted non-
Centrality
Parameter Pcwer

Paver to
Ad)usted Detect 50%
Pover Change

PERIOD 28.43 27.07 0.9999 0.9998 0.9867
STATIONiPBRICD 5.58 0.00 0.4909 0.2730

Estimates for contrasts on coebinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in FC
Period in PC-S
Period in FC.W
Period in DC-8
Period in DC W

-2.3387
-1.0094
1.4113

-0.,6075
2.2269
2.4505

0.4543
0.4335
0.5225
0. 6919
0. 5871
0.6934

5.148 .0000
2 '28 .0211
2.701,0071

-0.878 .3813
3.793 .0002

-3.534 .0005

Least square means 8 confidante intervals from analysis of variance

Source LS Wean Std. Err. T-value Prob. Upper 95% Lover 958

Period Op-1
Period Op 2Opjoi
Op)04
Op 105
Op205
Op-1-06
Op206
Oplos
Op.2 08
Op 109
Op-2-09
Op 1jo
Op 210
Op 112
Op)12

0.729
0.250
0,008
0.299
0.512
0.004
0.113
0.324
1.681
1.145
1.166

-0.668
0.655
0.253
1.207

-0.304

0.0374
0.0815
0. 1134
0.2619
0.1134
0,2070
0.0890
0.2070
0.1042
0.2070
0.0890
0. 2010
0.0908
0.2070
0.0890
0.2010

19.48
3.07
0.07
1 ~ 14
4.52
0.02
1 ~ 27
1.56

-16.13
5.53

13,11
-3.23
7.22
1.22

13.57
1.47

F 0000
.0025
.9420
.2555
~ 0000
.9854
.2046
.1201
.0000
.0000
.0000
,0015
.0000
2227

.0000

.1434

0,6668
0 ~ 1155
0.1959
0.7321
0.3248
0.3381
0.2605
0 ~ 6660
1.5084
0.8021
1.0191
0.3260
0.5052
0.0891
1.0600
0.0381

0,7905
0.3852
0.1793
0.1344
0.7000

-0.3463
0.0339
0.0190
1. 8532
1.4871
1. 3135
1.0110

-0.8056
0.5959
1.3544
0.6470

Paired coeparisons of least square means betveen periods

Source Difference Std. Brr. T-value Prob. Upper 95t

Period .0.4783 0.0897 5.3)2 .0000" .0 ~ 3299

Paired comparisons of least square cease among stations betvaen periods

Lcwer 95%

0. 6261

Source Difference Std. Err. T-value Prob. Upper 95% Lcwer 958

Station Oi
Station 05
Station 06
Station 08
Station 09
Station 10
Sration 12

0.2906
-0.5086
0.2102
0.5362
0.4978
0.4020

-0.9028

0.2854
0.2360
0.2253
0. 2318
0.2253
0.2261
0.2253

1,02
2.15

-0.93
2.31
2.21

-1.78
-4.01

.3101
~ 0327
.3523
.0220
.0286
.0773
.0001

0.1815
0.1181
0.1626
0. 1528
0.1250
0.0280
0.5300

0.7627
0.8991

-0.5830
0. 9196
0.8706
0,7760
1.2755

Station-period scans and deltas from original data vhare control ni)
Station Standard Upper

Station-Period N Wean Range Brror 958 c.i.
Lcwer

95% c.i.
Wean

Delta
DelCa
Range

Upper Lover
95% Cli. 95% C.I.

04 Op 1
04 Op.2
05 Op 1
05 Op-2
06 Op 1
06 Op.2
08 Op 1
08 Op-2
09 Op. 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

16 1.35
4 0,40

16 5.78
5 2.96

26 1.86
5 0.96

19 136.71
5 66.36

26 62.16
5 36.16

25 55.58
5 7.48

26 66 12
5 23.64

11.40
1.00

14.40
5.00

10.40
2.60

296.00
126.60
226.80
78.00

336.20
19.40

206.60
41.20

0.720
0.216
1.038
0.995
0.601
0.481

20.342
21.941
13.032
17. 040
20.401

3.635
11.453
9.548

2.89
1.09
7.99
5.72
3. 10
2.31

119.44
127.28
89.00
83.47
97.69
17.57
89.70
50.15

0.19
0.29
3.56
0.20
0.62

.0.39
93.97
5.44

35.32
11.15
13.48
-2.61
42.53
2.87

0.11
2 ~ 15
4.53
0.28
0.42
2.28

134.79
63.12
59.88
32.92
53.54

4 ~ 24
-63.83
20.40

21.30
3.70

13.90
9. 10

18.30
1.30

292.60
127.40
223.30

81.30
333.30
20.00

201.40
45.70

2.06
4.82

-2.6)
5.55
2.07
6.27

92.82
-1.16

-33.29
15.73
12.21
5.80

-40.12
6.36

2 '7
0 F 52

-6.43
4.99
1.23
1.11

176,71
125.08

86.46
-81.57
-94.86

14 ~ 28
86.95
41.16

Period means and deltas froe original control data where ni)

I'eriod

Op 1
Op.)

Station Standard Upper Lover
N Wean Range Brror 95% C. I. 958 C.I.

26 2.28 11.20 0.550 3.42 1.15
5 3.24 5.50 1.026 6.09 0.39



Analysis of Variance for NET for 0308 - Nopalia spp.

Stations» 4, 5, 6. 8, 9, 10, 12 level »1 ft NLLW

Data transformed using log basejo(x » .I)
Results for Analysis of Variance

Source Source df Error df F-value Prob.

IERIOD
SEASON
STATION
'PERIOD» SEASON
STATION»PERIOD
STATION SEASO~
PERIOD»STATION»SEASON

Results for Power Analysis
~ Power at alpha»

1
1
6

6
6
6

160.000
160.000
160.000
160.000
160.000
160.000
160.000

12.56
0.04
0.26
0.03
0.70
0.27
0.42

0.0005
0 ~ 8448
0.9527
0 '626
0.6486
0.9520
0 '675

Source

Non
Centrality
Parameter

Adjusted non- Power to
Centrality adjusted Detect 508
Parameter Power Power ~ Change

PERIOD 12.56 11.40 0.9702 0.9571 0.3302
STATION»PERIOD 4.21 0 F 00 0 '944 0.1186

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in FC
Period in FC-S
Periodiin FC-w
Period in DC S
Period in DC-W

1.5005
0.5978
0. 8712
0,3243
1.1244
1.8766

0.4283
0.4087
0.4926
0.6523
0.5535
0.6538

3.503
1.463
1.769
0.497
2.031
2.870

.0006

.1455

.0789

.6198

.0439
~ 0047

Least square means 8 confidence intervals from analysis of„variance
Source LS Wean Std. Err T-value prob. Upper 95% Lower 958

Period Op-1
Period Op-2Opjoi
Op204
Op-1-05
Op 205
Op 106
Op 2 06
Op-1. 08
Op208
Op.1.09
Op 209
Op 1 10
Op-2 10
Op 1 12
Op212

0.081
0.381
0.207
0.262
0.104
0.496
0.091
0.242
0.009
0.496
0.124
0. 41'7
0.104
0. 417
0.196
0.337

0.0353
0.0769
0.1069
0.2469
0.1069
0.1952
0.0839
0.1952
0.0982
0.1952
0.0839
0. 1952
0.0856
0.1952
0.0839
0.1952

2.31
4 ~ 96
1 ~ 94
1.06
0.97
2.54
1.09
1.24

-0.10
2.54
1.48
2.14
1.21
2 ~ 14
2.34
1.73

.0224

.0000

.0543

.2902

.3323

.0119

.2778

.2168

.9233

.0119

.1420

.0343

.2262
..0343
.0207
.0859

0.1397
0.5083
0.3842
0.6705
0.2808
0. 8192
0.2301
0.5650
0. 1531
0. 8192
0. 0150
0.7397
0.2456
0.7397
0.3347
0.6602

0.0230
0.2539
0.0304

-0.1465
0.0729
0. 1734
0.0474
0.0809
0.1720
0.1734

.0.2625
0.0939
0.0376
0.0939
0.0572
0.0143

Paired comparisons of least square means between periods
Source

Period

Difference Std. Err. T-value

-0.2997 0.0846 -3.544

Prob. Upper 95% Lower 95%

.0005 0.1598 0.4397

I'aired comparisons of least square means asong stations between periods

Source Difference Std. Err. T-value I'rob. Upper 95% Lower 95%

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.0547
-0.3923
0.1507
0.5058

-0.5405
.0.3128
0.1413

0. 2691
0.2226
0.2124
0. 2185
0.2124
0.2131
0.2124

0.20
1.76
0.71

-2.31
-2.54
1.47
0.67

.8391

.0798
,4791
.0219
.0119
, 1442
.5069

0.3904
0.0241
0.2008

-0.1443
0. 1891
0.0398
0.2102

0.4999
-0.7605
-0.5022
-0.8673
-0.8920
-0.6654
0.4928

Station-period means and deltas from original data where control n»2

Station Standard Upper
Station-Period N Wean Range Error 95% c.i. Lower Wean Delta Upper Lower

95% c.i. Delta Range 95\ Cji. 958 C.I.
04 Op I
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op.2
10 Op 1
10 Op.2
12 Op 1
12 Op 2

16 0.05
4 0 ~ 10

16 0. 10
5 0,00

26 0.08
5 0.12

19 0 ~ 22
5 0.00

26 0.39
5 0.04

25 0.10
5 0.04

26 0.02
5 0.08

0.40 0.029 0.11
0.20 0.058 0.28
0.40 0.037 0.18
0.00 0.000
0.60 0.032 0,15
0.40 0.080 0.34
1.40 0.088 0.41
0.00 0.000
3.00 0.142 0.68
0.20 0.040 0.15
0.80 0.042 0.18
0.20 0.040 0.15
0.20 0.013 0.05
0.20 0.049 0.22

-0.01 0.09
-0.08 0.20
0.02 0 ~ 04

0.30
0.02 0.03
0.10 0.18
0.04 0.09

0.30
0.10 0 '8
0.07 0.26
0.01 0.02
0.07 0.26
0.00 0.09
0.06 0.22

0.70
0.70,
0.70
0.60
0.90
0.60
1 ~ 90
0.60
3.50
0.50
1 ~ 20
0.50
0.60
0.70

0.18 0.00
0.'70 -0 '0
0.14 0.07
0.62 0.02
0.11 0.06
0.50 0.14
0.12 0.30
0.62 0.02
0.02 -0.59
0.52 0,00
0.12 0.08
0.52 0.00
0.14 0,03
0.56 0.12

Period means and deltas from original control data where n 2

I'eriod

Op 1
Op 2

Station Standard Upper
N Wean Range Error 95% C.I.

26 0.11 0.50 0.026 0.16
5 0.30 0.60 0.114 0.62

Lower
95% C.I

0.06
.0.02



Analysis of Variance tor NST tor 0273 - Nemertea unid.

Stations ~ 4, 5, 6, 8, 9. 10. 12 level +1 Ct HLLW

Data transtotmed using log baselo(x + .I)
Results Cor Analysis of Variance

Source Source dC Error df F-value Prob.

PBRIOD
SEASON
STATION
PERIOD~ SEASON
STATIONiPERIOD
STATION'SEASON
PERIOD~STATION~SEASON

Results for Pcwer Analysis
Pover at alpha

160.000
160.000
160.000
160.000
160 F 000
160.000
160.000

13.66
0,02
9.42
1.98
0.76
4.28
0.45

0.0003
0.8790
0.0000
0.1612
0.5996
0.0005
0.8418

Source

PBR IUD
STATIONiPERIOD

Non-
Centrality
Iarameter

13.66
4.58

Adjusted non- Pover to
Centrality Adjusted Detect 50%
Parameter Power Pover Change

12.49 0.9791 0.9695 0.4546
0.00 0.4211 0.2776

EsCimates tor contrasts on combinations ot interaction terms

Source Ditference Std. Brr. T-value Prob.

Period in DC
Period in FC
Period in FC-S
Period in FC-W
Period in DC S
I'eriod in DC.W

0.8990
0.8819
1. 2556
0.5083
1.2036
0.5945

0.3486
0.3327
0 ~ 4010
0. 5310
0.4506
0.5322

2 ~ 579 .0108
2 ~ 651 .0088
3.131 .0011
0 ~ 957 .3399
1.671 ~ 0083
1.117 .2657

Least square means 6 confidence intervals Crom analysis ot variance

Source LS Wean Std. Err. T-value I'rob. Upper 958 Lcwer 958

Period Op-1
Period Op-2
Op I 04
Op-2-04
Op 1 05
Op 1 05
Op 1 06
Op 1 06
Op 1 08
Op 2 08
Op 1 09
Op 2 09
Op 1.10
Op 2 10
Op112
Op212

0.369
0.115
0.084

-0.162
0. 193
0.352
0 ~ 001
0.083
0. 517
0.484
0.525
0.248
0.589
0,263
0.607
0.404

0,0287
0.0626
0.0870
0.2010
0.0870
0.1589
0.0683
0.1589
0.0800
0. 1589
0.0683
0.1589
0.0697
0.1589
0.0683
0. 1589

12.85 .0000 0.4165
1.83 .0689 0.2181
0.97 ~ 33 ' 0 ~ 2283
0. 81 .4'214 0. 1705
2.22 .0278 0.3372
1.22 .0281 0.0892
0.10 .9208 0.1197
0 ~ 53 .6000 0.1794
7.21 .0000 0.7089
3 05 .0021 0.7467
1.70 .0000 0.6384
1.56 1204 0.5109
8.46 .0000 0.7046
1.66 .0992 0.5263
8.90 .0000 0 '203
2.54 .0119 0.6672

0.3215
0.0111
0.0597

-0.4945
0.0492
0. 6150
0.1062
0.3464
0.4443
0.2210
0.4125
0.0148
0.4741
0.0006
0.4944
0. 1415

Paired comparisons oC least. square means betveen periods

Source Ditterence Std. Err. T-value Prob. Upper 958 Lover 95\

Period 0.2544 0.0688 3.696 .0003 0.3683

Paired ccmparisons oC least square means among stations betveen periods

0.1405

Source Difference Std< Brr. T-value Prob. Upper 95% Lcwer 958

StatiOn 04
Station 05
Station 06
station 08
Station 09
Station lo
Station 12

0.2463
0 ~ 5453
0.0903
0.0928
0 ~ 2774
0.3259
0.2031

0. 2190
0.181'2
0.1729
0.1779
0.1729
0 ~ 1135
0 ~ 1729

1 ~ 12 ~ 2624
3.01 .0030
0.52 .6024
O.'51 '.6O28
1. 60 . 1107
1.88 .0622
1 ~ 17 ~ 2421

0.6087
0.8451
0.3764
0.3871
0.5635
0.6129
0.4892

0 ~ 1160
0. 2456
0. 1958

-0. 2015
0.0087
0.0388
0.0831

Station. period means and deltas from original data where control na2

Station Standard Upper
Station-I'eriod N Hean Range Brror 95% c.i.

Lower
958 c.i,

Hean
Delta

Delta
Range

Upper
95% Cli.

Lover
95\ C. I.

04 Op 1
04 Op 2
05 Op 1
05 Op.2
06 Op 1
06 Op 2
08 Op 1
08 Op.2
09 Op 1
09 Op 2
10 Op. 1
10 Op. 2
12 Op 1
12 Op 2

16 0.51 3.60 0.229
4 1.00 1.60 0.337

16 0,31 1.80 0.125
5 1.08 2.00 0.377

26 0.55 2.00 0.116
5 0.76 1.40 0.312

19 0.02 0.40 0.021
5 0.00 0.00 0.000

26 0.04 0.40 0.019
5 0.12 0 40 0.080

25 0.00 0.00 0.000
5 0.16 0.60 0.117

26 0.00 0.00 0.000
5 0.04 0.20 0.040

0.48

0.15

0. 16

0.07

1.00 0.02
2.07 0.07
0.58 0.05
2.13 0.03
0.19 0.31
1.63 0 ~ 11
0.07 0.02

0.08 -0.00
0.34 0.10

0. 15
-0.65
0.05
0.80
0.13
0.48
0.40
0.28
0.38
0. 16
0.41
0.12
0.42
0.24

3,70
1.50
2. 10
1. 60
2.20
1.40
1 ~ 40
0.40
1. 10
0,40
1 ~ 40
0.50
1.40
0.40

0,30
0.38
0.31
0.13
0.09
0.26
0.56
0.48
0.51
0.39
0.56
0.39
0.56
0.43

0.60
-1.68
-0.21

1.73
0. 36
1 ~ 22
0 I 24
0.08
0.25
0.07
0.26

-0.15
0.28
0.05

Period means and deltas from original control data where n 2

Period

Op 1
Op 2

Station Standard Upper Lcwer
N Wean Range Error 958 C.I. 95t C.I.

26 0.42 1,40 0.070 0.56 0.28
5 0.28 0.40 0.073 0.48 0.08



Analysis of Variance for HBT for 0362 - Nuttallina californica
Stations 4 ~ 5, 6, 8, 9, 10, 12 level el ft HLLM

Data transformed using log baselo(x e .I)
Results for Analysis of variance

Source Source df Brt'or df P,-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONiPERIOD
STATION SEASON
PERIOD STATION SEASON

Results for Power Analysis
Power at alpha i .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

12.41
0.28

45.89
2. 61
2. 61
1,54
2.59

0.0006
0.5987
0.0000
0.1084
0 ~ 0194
0. 1671
0.0202

Source

PERIOD
STATIONS PERIOD

Non-
Centrality
Parameter

12.41
15.65

11 ~ 26
9.45

0,9688 0.9551 0.9902
0.9096 0.7151 0.5484

Ad)usted non- I'ower to
Centrality Ad)usted Detect 50%
Parameter Po er 'ower Change

Bstimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in Fc
Period in FC-S
Period in FC-M
Period in DC-S
Period in DC-N

1.4644
.0.3965
-0.5685

0.2244
0.4397

-2.4892

0. 3821
0.3646
0.4395
0.5820
0.4938
0.5833

-3.833 .0002
-1.087 .2785

1.294 ~ 1977
-0.386 .7003
0.891 .3745

-4.268 .0000

Least square means 6 confidence intervals from analysis of variance

Source LS Hean Std. Err. T-value Prob. Upper 95E Lower 95%

Period Op 1
Period Op-2
Op.l 04
Op-2-04
Op 1 05
Op.F 05
Op 1 06
Op 2 06
Op.1.08
Op 208
Op 109
Op 209
Op 1 10
Op)10
Op 1 1)
Op 2 12

0.8)7
0.571
1 ~ 432

-1.376
-1.839
1.600
0.727
0.625
0.775

-O.548
1.114
0. 160
0.020
0.155
0 ~ 046
0, 155

0.0)15
0.0686
0.0954
0.220)
0.0954
0.1741
0,0748
0.1741
0.0876
0.1741
0.0748
0. 1741
0.0764
0 ~ 1741
0.0748
0. 1741

-26.61
8.33

15.01
6.25

19.28
9.19
9.71
).59
8.84
3.14

-14. 88
0 '2

-0.26
0.89
0.62
0.89

.0000

.0000

.0000

.0000

.0000

.0000
~ 0000
.0004
.0000
.0020
.0000
,3607
.7970
.3754
.5368
.3754

-0.7851
0.4578
1.2742
1,0117
1 ~ 6816
1.3118

.0.6028
0.3373
0.6300
0.2594
0.9898
0. 1285
0. 1067
0.4429
0. 1701
0. ~ 429

-0.8892
0.68 '

-1.5898
1.7406l.9972
1.8881
0.8504

-0.9135
0 9201

-0.8356
1 ~ 2374
0.4477
0 ~ 1460
0.1333

.0.0775
-owl)3)

Paired comparisons of least square means between periods

Source

Period 0.2658 0.0755 3.52) .0006 0.1410 0.3907

Difference Std. Err. T-value Prob. Upper 95% Lower 953

I'aired comparisons of least square means among stations between periods

Source Difference Std. Err. T-value Prob. Upper 958 Lower 95%

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

-0.0558
0.2394
0 ~ 1012
0.2275
0.9540

-0.1745
-0 ~ 1085

0.2400
0.1985
0.1895
0.1950
0. 1895
0. 1901
0. 1895

0.23
1. 21

-0.53
1 ~ 17
5.03

.0.92
0.57

.8164

.2297

.5940

.2449

.0000

.3603

.5679

0.3413
0,0891
0. 2123
0.0950
0 ~ 6404
0.1401
0.2051

-0.4529
-0.5679
0.4148

-0.5501
-1.2676
0.4890
0.4220

Station. period means and deltas froca original data where control ni2

Station Standard Upper
Station-Period N Nean Range Error 958 c.i.

Lower
958 c.i.

Mean Delta Upper Lower
Delta Range 958 CIi. 953 Cil.

04 Op 1
04 Op 2
05 Op 1
05 Op-2
06 Op 1
06 Op 2
08 Op 1
Os Op-2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op.2

16
4

16
5

26
5

19
5

26
5

25
5

26
5

3.50 7.20
4.80 5.60
9.06 28.00
7.40 16.00
0,72 1.80
0.84 3.00
0.95 4.20
0,76 1.80
2,94 11.80
0.32 1.00
0.03 0.40
0.00 0.00
0.00 0.00
0.00 0.00

0.544
1.337
1 ~ 797
2. 981
0.113
0.549
0.23 ~
0.306
0.576
0.206
0.019
0.000
0.000
0.000

4.66
9.05

12 ~ 89
15.68
0.95
2.36
F 44
1 ~ 61
4.13
0.89
0.07

2.)4
0.55
5.23
0.88
0.48
0.68
0.45
0.09
1.75
0.25
0 ~ 01

).49 7.20
4.73 5.40
9.05 28.00
7.34 16.00
0.70 1.80

-0.78 3.20
0.94 4.20
0.70 1.60
2.92 11.80

.0.26 0.90
0.02 0.40
0.06 0.20
0.02 0.10
0.06 0.20

-2.33
0.54
5.22
0.94
0.47
0.80
0.44
0.08

-1.73
0.25
0.02
0. 17
0,03
0. 17

4 '4
8.91

12.88
15. 62
0.9)

-2.36
1.43

-1.48
4.11
0.77
0.05
0.05
0.00

-0.05

Period means and deltas frcxa original control data where ne)

Period

Op I
Op 2

Station Standard Upper Lower
N Nean Range ~ Brror 953 C.I. 95% C. I.

26 0.02 0.10 0.007 0.03 0.00
5 0.06 0.20 0.040 0.17 0.05



Analysis of Variance for NET for 0528 Ocenebra spp.

Stations 4, 5, 6, 8, 9, 10, 12 level +I ft NLLw

Data transformed using log base10(x + .I)
Results for Analysis of Variance

Source Source df Brror df P value I'rob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONS PERIOD
STATIONiSEASON
PERIOD~ STATIONSEASON

Results for Power Analysis
,

Pover at alpha .1

160.000
160.000
160.000
160.000
160.000
160.000
160,000

11 ~ 19
11 ~ 19
6.33
0.42
1.58
0.62
0.33

0.0010
0.0010
0.0000
0,5169
0.1570
0. 7172
0. 9185

Sou�'tee

Non
Centrality
Parameter

Adjusted non-
Centrality
Parameter Pover

Pover to
Adjusted Detect 50%
Power Change

PBRIOD 11. 19 10.05 0.9541 0.9347 0.9894
STATIONiPERIOD 9.46 3.34 0.7156 0.3313 0.1927

Bstimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in FC
Period in PC-S
Period in FC-W
Period in DC-8
Period in DC-W

2.0486
0.0536
0.0916

-0.1988
1.7856
2. 3116

0.4547
0.4339
0.5230
0.6925
0.5876
0.6940

-4.505
0.123
0.175

-0.287
3.039

-3.331

.0000

.9019

.8611
,7744
.0028
.0011

Least square means 8 canf iden«e intervals fram analysis of variance

Source LS Wean Std. Err. T-value Prob. Upper 95l Lower 95\

Period Op-1
Period Op-2
apl ai
Op 204
Op105
Op205
Op106
Op-1 06
Op 108
Op208
Op109
Op209
apl la
Op 2 10
Op112
Op.2. 12

-0.162
0.138
0.122
0.369
0.058
0.144
0.173
0.072

-0.456
0.124
0.396
0.276
0.467
0.765
0.396
0.102

0.0374
0 0816
O. 1135
0.2621
0.1135
0.2071
0.0890
0.2072
0.1043
0.2072
0.0890
0.2072
0.0909
0.2072
0.0890
0.2072

»4.32
1.70
1.07
1.41
0.51
0.69

"1.94
0.35
4.38
0.60

l.33
5. 14
3.69
4.45
0.49

.0000

.0916

.2855

.1607

.6117

.4891

.0544

.7271

.0000

.5502

.0000

.1850

.0000

.0003

.0000

.6227

0.0999
0.2735
0.0661
0.0643
0. 1302
0.4865
0.0252
0.2704
0.2839
0.4669
0 '484
0. 6187
0.6175
1. 1083
0.2487
0.4450

-0.2238
0.0035
0.3094
0.8030
0.2453
0.1991
0.3198

-0.4153
-0.6290
0. 2187
0.5430

-0.0669
0.3168
0.4216
0.5433
0.2407—

Period -0.3003 0.0898 -3.345 ,0010 0. 1518

Paired comparisons of least square means among stations between periods

Paired comparisons of leasr, square means between periods
W

source Difterence Std. Err. T-value Prob. Upper 951 Lover 958

.0.4489

Source Difference Std. Err. T-value Prob. Upper 95% Lover 95%

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.2477
0.2012
0. 1001

-0.5805
0.6715

.0.2983
0.4982

0.2856
0.2363
Oi2255
0.2320
0.2255
0.2263
0.2255

0 ~ 87
0.85
0.44
2.50

-2.98
1.32

-2.21

.3870

.3956

.6578

.0133

.0034

.1892

.0286

0.7203
0.1896
0.2730
0.1967
0.298

'.0760

0. 1251

0.2248
0.5921
0.4732
0.9643
1.0447
0.6727
0,8713

Station. period means and deltas from original data vhere control ne2

Station Standard Upper
Station-Period N Hean Range Brror 95% c.i.

Lower
95% c.i.

Mean
Delta

Delta
Range

Upper
95% Cli.

Lower
95% C.I.

04 apl
04 Op-2
05 Op 1
05 Op 1
06 Op 1
06 apl
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

16 0.80 2.40 0 ~ 157
4 1.05 1.20 0.287

16 0.79 2.00 0.161
5 0.80 3.40 0.654

26 0.89 2.40 0.138
5 0.76 1.80 0.343

19 2 ~ 16 6.20 0,379
5 0.56 1.60 0.299

26 2.18 12.00 0.472
5 0.32 0.80 0.162

25 0.15 0.80 0.051
5 0.00 0.00 0.000

26 1.52 3.80 0 '02
5 0.56 1.20 0.248

1.13l.96l. 13
2.62
1.18
1.71
2.95
1.39
3.16
0.77
0.26

1.94
1.25

0.47
0. 14
0.44
1.02
0. 61
0.19
1.36
0.27
1 ~ 21
0. 13
0.05

1.11
0. 13

0.27
0.70
0.26

-0.10
0.39
0.06
1.63
0. 14
1. 68
0.38
0.34
0.70
1.02
0.14

3.20
1.40
2.60
2.00
3.20
1.30
5.80
1. 00

12.50
2.00
1.60
2 ~ 10
3.80
1.60

0.12
0.25
0.09
0.82

-0.08
0.54

-0.86
0.66
0.73
1 ~ 32
0.50
1.76
0.60
0.86

-0.66
1.65
0.60
1.02
0.71
0.66
2.39
0. 38
2.64
0.56
0.19
0.36
I ~ 45
0.58

Period means and deltas fram original control data where ne2

Periad
station Standard Upper

N Mean Range Error 95% C.I.
Lower

95% C.I.
Op 1
Op 2

26 0.50
5 . 0.70

1,20 0.062 0.63
2.10 0.381 1.76

0.37
0.36



Analysis of Variance for RST for 0397 - pachygrapsus crassipes

StatiOna ~ 4. 5, 6, 8, 9, 10, 12 leVel +I ft NLLW

Data transformed using log base10(x + .I)
Results for Analysis of Variance

Source Source df Error df P value Prob.

PERIOD
SEASON
STATION
PBRIOD'SBASON
STATION PERIOD
STATIONS SEASON
PERIOOi STATZONiSEASON

Results for Pover Analysii
Pover at alpha ~ .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

1.23
0.08

11 ~ 24
0.63
'1.06
0.97
0.60

0.2699
0.7745
0.0000
0.4287
0.3860
0,4459
0.7309

Source

PERIOD
STATION PBR IUD

Non-
Centrality
Parameter

1. 23
6.39

Adjusted non-
Centrality
Parameter Pover

Pover to
Adjusted Detect 508
Pover Change

0.21 0.2968 0.1352 0.9928
0.31 0.5440 0.1188 0.1848

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
I'eriod in PC
Ieriod in PC-S
Period in PC-w
Period in DC-S
Period in DC W

0.4189
0.2571
0.3434
0. 1708
0. 8171
0.0206

0.4417
0.4215
0. 5081
0.6728
0.5709
0,6743

0.948 .3444
0.610 .5428
0.676 .5001
0.254 .7999
1.431 .1543
0.031 .9756

Least square means a confidence intervals from analysis o! variance

Source

Per'iod Op 1
Period Op 2
Op104
Op 2-04
Op.1-05
Op205
Op 106
Op.).06
Oplcs
Op208
Op109
Op-2-09
Op 1 10
Op 210
Op-1-12
Op.2-12

LS Wean

0.536
0.632

-0. 819
1.203
0.780
0.844
0.580

.0.390
-0.6 '
0. 819
0.703
1.077
0.074
0.131
0.150
0.225

Std. Err.
0.0364
0.0793
0. 1103
0.2546
0.1103
0.2013
0.0865
0. 2013
0.1013
0. 2013
0.0865
0.2013
0.0883
0. 2013
0.0865
0. 2013

T-value

14.73
-7.98
7.43
4.73
7.08
4.19

-6.71
1 ~ 94
6.37

-4.07
-8.13
5.35
0.84
0.65
1. 73
1. 12

Prob. Upper 95%

.0000 0.4757

.0000 -0.5013

.0000 0.6367

.0000 0.7821

.0000 0.5978

.0000 0.5105

.0000 -0.4373

.0546 0.0567

.0000 0,4773

.0001 .0.4862

.0000 -0.5598
0000 0.7436

.4014 0.0718

.5167 0.4639

.0858 0.0064

.2644 0.1076

Lover 95%,

0.5961
-0.7637
1.0015,
1 ~ 6247
0.9626
1.1767
0.7235
0.7228
0. 8126
1.1524

-0.8460
1.4097
0.2203

-0.2022
0 '927
0.5585,

Paired comparisons of least square means betveen periods

Source

Period 0.0966 0.0872 1.107 .2699 0.2409 0.0477

Difference Std. Brr. T-value 'rob. Upper 95% Lover 95%

Paired comparisons of least square means among stations betveen periods >

Source Difference Std. Err. T-value Prob. Upper 958,Lover 95%,

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.3843
0.0634

-0. 1906
0.1743
0.3738
0.2051
0.0759

0.2775
0.2295
0. 2191
0.2254
0.2191
0. 2198
0.2191

1.38 .1680
0.28 .7827
0.87 .3856
0.77 4404
1.71 .0900

-0.93 .3522
0.35 .7295

0 '434
0.4432
0.1719
0.5472
0.7363
0.1586
0.4384

0.0748,
-0. 3163
-0. 5531
0. 1986
0.0113
0.5688,

-0.2866

Station. period means and deltas from original data vhere conrrol n~)

Station Standard Upper Lover
Station-Period N Wean Range Brror 95% c.i. 958 c.i. Wean

Delta
Delta
Range

Upper
95\ CIi.

Lover
95% C.Z.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op-1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

16 1.51
2.25

16 1.53
5 1.80

26 0,95
5 0.84

19 1,05
5 1.44

26 1.42
5 3.12

25 0.26
5 0.16

26 0. 31
5 0.88

3.00 0.191 1.92
1.40 0.299 3,20
3.20 0.248 2.05
2.20 0.405 2.92
4.60 0 ~ 182 1 ~ 33
1.60 0.319 1.72
2.60 0.176 1.42=
1.00 0.232 2.08
3.80 0.230 1.90
4.80 0.967 5.80
1.60 0.074 0.41
0.60 0,117 0.48
1.80 0.083 0.48
3.60 0.683 2.78

1 ~ 11
1.30
1.00
0.68
0,58
0.04
0.68
0.80
0.95
0.44
0.10
0.16
0.14
1.02

1.36
2.13

-1.)7
1.64

-0.82
0.68
0.91
1.28
1.28:

-2.96
0.12
0.00
0.17
0,72

3.20
1.50
2 ~ 90
2.40
4 ~ 70
1.80
2.40
0.80
3.70
4.90
2.00
0.80
2.10
3.40

0 ~ 91
1 ~ 12

-0.85
-0.48
0.43
0.25
0.55

-0.80
-0.82
-0. 16
0.06
0.41
0.00
1.08

1.80
3.13
1.89
2.80
1.20
1. 61

-1.26
1.76
1.75
5.76
0.29
0.41
0.34
2.52

Period means and deltas from original control data vhere n~2

Period
Station Standard Upper

N Mean Range Brror 95% C.Z.
Lover

95% C.Z.

Op. 1
Op 2

26 0.14 0.60 0.031 0.20 0.07
5 0.16 0.30 0.060 0.33 -0.01



Analysis ot variance tor HST tor 0398 - Pagurus spp.

StatiOne e 4, 5. 6, 8. 9. 10. 12 leVel il ft HLLW

Data transformed using log baseIO(x + .5)

Results for Analysis oC Variance

Source

PERIOD
SEASON
STATION
PERIODiSEASON
STATION~PERIOD
STATIONiSEASON
PERIODS STATIONi8 EASON

Results for Power Analysis
Power at alpha i .1

Source dt Error df
160.000
160.000
160.000
160.000
160.000
160.000
160.000

F-value

1.70
5.11

15.51
3.36
1.22
0.55,
1.02

Prob.

0.1948
0.0251
0.0000
0.0687
0.2982
0.7688
0.4141

Source

PERIOD
STATION'PERIOD

Non-
Centrality
Parameter

1. 70
7.3)

Adjusted non-
Centrality
Parameter Power

Power to
Adjusted Detect 50\
Power Change ~

0.67 0.3654 0.2109 1.0000
1.23 0,6019 0.1794 0.1113

Estimates for contrasts on combinations of interaction terms

Source DiCterence Std. Err. T-value Prob.

Period in DC
I'eriod in FC
Period in FC-8
Period in PC-M
Period in DC S
Period in DC M

-0. 8169
0.2378
0.6011
0.1255

-0.)650
1.2688

0. 3218
0.3071
0.3701
0.4901
0.4158
0 F 4912

2.539
0.774
1.624
0.256
0.878

-2.583

.0121

.4399

.1063

.7982

.3814

.0107

Least. square means a conCidence intervals from analysis OC variance

Source LS Hean Std. Err. T-value Prob. Upper 95% Lower 95%

)cried Op-1 -0.032
Period Op-2 0.051
Op 1 04 0 ~ 098
Op204 0 ~ 151
Op-1-05 , 0 ~ 084
Op 2 05 0 ~ 241
Op106 0.04

'p-2-060.178
Op 1 08 0.017
Op 208 0. 106
Op 109 0.434
Op.2.09 0.727
Op 1 10 0.054
Op-2 10 0. 108
Op 1 12 -0.590
Op 2 11 0.317

0.0265
0.0578
0,0803
0 F 1855
0.0803
0. 1466
0.0630
0.1466
0.0738
0.1466
0.0630
0 ~ 1466
0.0643
0.1466
0 '630
0 ~ 1466

1.20
0.88
1.21
0.81
1.04
1 ~ 64

-0.70
1.22
0.22
0.72
6.89
4.96
0.83
0.74

-9.36
-2.16

.2306

.3800

.2264

.4165

.2991

.1026

.4851

.2257

.8232

.4727

.0000

.0000

.4062

.4623

.0000

.0322

0. 0119
0. 1464
0.2304
0.4580
0.0492
0.0019
0.0602
0.0643
0;1386
0.3482
0.5381
0.9698
0 '528
0.3507
0.4855
0.0743

0.0757
0.0447
0.0354
0.1558

-0.2166
0.4834
0.1483

-0.4210
0.1056
0.1)71
0.3296
0.4846
0. 1600
0.1346
0.6940

-0.5595

Paired comparisons oC least square means between periods

Source

Period

Ditference Std. Err. T-value

0.0827 0.06)5 1.302

Prob. Upper 951

1948 0,0224

Lower 95%

0.1879

Paired comparisons ot least square means asong stations between periods

Source Difference std. Err. T value Prob. Upper 958 Lower 958

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.0536
0. 1571
0.1343
0.0890

-0.2934
0.1616

-0 '729

0. 2021
0. 16'72
0.1596
0.1642
0. 1596
0.1601
0.1596

0.27
0.94
0.84
0 '4

-1,.84
1.01
1.71

.7913
~ 3489
~ 4015
.5883
.0679
.3144
.0893

0.2809
0.4337
0.3983
0. 1816
0.0293
0.1033
0.0088

0.3880
-0.1195
0.1298
0.3607
0.5574
0.4265

-0.5369

Station-period means and deltas from original data where control ne2

Station Standard Upper
Station-Period N 'ean Range Error 95) e.i.

Lower
95% c.i.

Hean
Delta

Delta
Range

Upper
95% CIi.

Lower
95\ C.Z.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 1
10 Op 1
10 Op 2
12 Op 1
12 Op 2

16
4

16
5

26
5

19
5

26
5

25
5

26
5

12.91 21.40
13.70 26.00
18.75 21.80
30.04 26.20
16.0) 26.20
25.64 34.80
14.98 21.60
15 ~ 56 21.60
6.41 25.60
2.76 4.40

18.57 53.60
20.28 57.20
80.54 3 '.60
36.52 47.80

1. 670
5.880
1. 674
5.049
1.453
5.748
1.410
3.788
1.210
0.803
2.565

10.664
16 ~ 490
9.052

16.47
32.41
22.32
4 '06
19.02
41.60
17.94
26.08

8.90
4.99

23.86
49.89

114.50
61.65

9.35
-5.01
15.18
16.02

,13.04
9.68

12.02
5.04
3.92
0.53

13.27
9.3)

46.58
11.39

2.44
0,70
).39

13.98
2.05
9.58
0.25
0.50
7.58

13.30
4.53
4.22

-66.55
20.46

28.80
30. 80
25.90
39.90
34.90
24.60
3).60
31.80
32.90
13.30
55.30
64.90

342.50
48.30

7.07
22 '0

0.26
5.76
1. 50
3.27
4.49

16.64
11.07
19 ~ 35

1 ~ 17
27.97

-33.62
5.75

2.18
21.50
7.05

33.72
-5.59
22.43
3.99

15.64
4.09
7.25

10.24
36.41
99.49
46 '7

Period means and deltas from original control data where ne)

Period

Op 1
Op 2

Station Standard Upper
N Hean Range Error 958 C.Z.

26 13.98 19.50 1,025 16.10
5 16.06 15.10 2 ~ 711 23.59

Lower
958 C.Z.

11.87
8.53



Analysis of Variance tor HET for 0735 - Phragmatopcma californica
stations i 4. 5, 6, 8, 9, 10, 12 level +I ft HLL'w

Data not transformed.

Results tor Analysis of Variance

Source Source dt Brror dt P-value Prob.

PERIOD
SEASON
STATION
PERIOD*SEASON
STATIONiPERIOD
STATION'SEASON
PERIOD'STATIONS SEASON

Results for Power Analysis
Power at alpha i .1

1
1

a,

1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

F 82
0.51
0.45
0.01
0.44
0,07
0.07

0.0525
0.4760
0.8443
0.9410
0.8527
0.9985
0.9988

Source

Non-
Centrality
Parameter~

Adjusted non-
Centrality
Parameter Power

Pover to
~ Adjusted Detect Sot

Pover Change

PBRIOD 3.82 2.77 0.618 '.5055 0."2964
STATION*PERIOD 2.63 0.00 0.2787 0. 2612

Estimates for contrasts on combinations ot interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period.in PC S
Period in PC-W
Period in DC-S
Period in DC-W

1.1947
2.2466
2. 0179
2.4753
1.5539
0.8354

1 ~ 2741
1,2159
1.4654
1.9406
1.6466
1 ~ 9449

0.938 .3498
1.848 .0665
1.377 .1704
1.276 .2040
0.944 .3467
0.430 .6681

Least square means a confidence intervals trcm analysis of variance

Source LS Hean Std. Err. T-value Prob. Upper 95% Lover 958

Period Op.l
Period Op-2
Op 1 04
Op.2 04
Op.l 05
Op205
Op.1.06
Op206
Op108
Op208
Op109
Op 2-09
Op 1 10
Op 2 10
Op 112
Op212

0.869
0.377
1.061
0.330
1 ~ 079
0,391
1.218
0.391
0.813
0.373
0.032
0.373
0.651
0.391
1.226
0.391

0. 1049
0.2287
0 ~ 3180
0,7345
0. 3180
0.5807
0.2495
0.5807
0.2923
0. 5801
0.2495
0.5807
0.2546
0.5807
0.2495
0.5807

8.28 .0000
1.65 .1012
3.)4 .0011
0.45 .6540
3.39 .0009
0.67 .5021
4.88 .0000
0.67 .5021
2.78 .0060
0.64 .5213
0. 13 . 8979
0. 64 . 5213
2.56 F0115
0.67 .5021
4.91 .0000
0.67 .5021

1.0422
0.7553
1.5874
1.5450
1.6047
1.3513
1.6)07
1. 3513
1. 2968
1. 3339
0.4448
1.3339
1.0124
1. 3513
1. 6387l.3513

0.6950
0. 0014
0.5350
0.8853
0.5524

-0.5700
0.8052

-0 '700
0.3297'.5874

0.3801
-0.5874
0,2299
0.5700
0.81)2

.0.5700

Paired cosparisons of least square means between periods
Source

Period

Difference Std. Err. T-value Prob. Upper 958 Lover 95l

0,4916 0.2516 1.954 .0525 0.9079 0.0154

Paired ccmparisons ot least square means among stations betveen periods
Source Difference Std. Brr. T-value Prob. Upper 958 Lover 95%

Station 04
Station 05
Station 06
Station OS
Station 09
Station 10
Station 12

0. 7313
0.6879
0.8273
0.4400
0. 3412
0.2605
0.8353

0.8004
0.6621
0.6320
0. 6501
0.6320
0.6340
0.6)20

0.91,3622
1.04 .)003
1.31 ~ 1924
0.68 .4995
0.54 .5900
0.41 .6817
1.32 .1881

2.0555
1.7833
1 ~ 8729
1. 5155
0.7044
1.3095
1.8809

0.5928
-0.4074
0.2183

-0.6355
1.)868

.0.1884
0.2102

Station-period means and deltas from original data vhere control ni2

Station Standard Upper Lover Nean Delta Upper Lover
Station-Period N wean Range Error 958 c.i. 958 c.i. Delta Range 95l Cli. 95% C.I.
04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op-l
06 Op 2
08 Op-1
08 Op 2
09 Op 1
09 Op.2
10 Op I
10 Op 2
12 Op)
12 Op 2

16 0.03 0.35 0.025
0.00 0.00 0.000

16 0.02 0.21 0 ~ 013
5 0.00 0.00 0.000

26 0.04 0.28 0.015
5 0.00 0.00 0.000

19 0 ~ 29 1 ~ 74 0.112
5 0.01 0.07 0.014

26 1.23 5.21 0.256
5 0.01 0.07 0.014

25 0.66 4.4 ~ 0 F 250
5 0.00 0.00 0.000

26 0.0) 0.42 0.019
5 0.00 0.00 0.000

0.09 0.02 1.06
0.30

0.05 0.01 1.08
0.37

0.01 0.01 1.22
0.37

0.53 0.06 0.81
0.05 0.02 0.35
1.76 0@70 0 ~ 03
0.05 0.02 0,35
1,18 0.14 0.64

0.37
0.01 -0.00 1.23

0.37

4.41
0.83

0.8)
4.41
0.83
4. 10
0.83
6.22
0.83
7.99
0.83

0.83

1.77
0.93
1 ~ 79
0.83
1 ~ 70
0.8)
1. 30
0.82
0.57
0.82
1.38
0.83l.69
0.83

0.35
0.3)
0.37
0.09
0.74
0.09
0.)2
0.11
0.50

.0.11
-0.09
0.09
0 ~ 76
0.09

Period means and deltas from original control data vhere ni)

Period

Op I
Op 2

Station Standard Upper Lover
N wean Range Error 958 C.I. 951 C.I.

26 1.26 4.41 0.232 1.14 0.78
5 0.37 0.83 0.166 0.83 -0.09



Analysis ot Variance for HST Cor 0389 - Piste spp.

Stations a 4, 5, 6, 8, 9, 10, 12 level »I tt NLLW

Data transformed using log baselo(x v )I
Results for Analysis ot Variance

Source Source dt Brror dC P-value Prob.

PERIOD
SEASON
STATION
PERIOD»SEASON
STATION»PERIOD
STATION»SEASON
PERIOD»STATION»SEASON

Resulrs Cor I'over Analysis
Pover at alpha v .1

1
1
6
1
6
6
6

160.000
160.000
160.000
160.000
160.000
160.000
160.000

0.58
3.52

25.58
0.04

10.97
0.52
0. 16

0.4485
0.0626
0.0000
0 '498
0.0000
0.7902
0 '876

Source

Non-
Centrality
Parameter

Adjusted non-
Centrality
Parameter Power

Power to
Adjusted Detect 50%
Pover Change

PERIOD 0.58 0.00 0.1954 0.2633
STATION'PERIOD 65 F 84 59.02 1.0000 1.0000 0.1663

Estimates tor contrasts on combinations ot interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC.W
Period in DC.S
Period in DC.W

0. 0316
-0.2839
0.3229
0.2450
0.1336
0.0704

0.2403
0.2293
0.2763
0,3659
0. 3105
0.3667

0.132
1 ~ 238
1 ~ 169

.0 '69
0 430
0 ~ 192

.8955
,2174
~ 2443
.5042
,6676
.8481

Least square means a contidence intervals Crees analysis oC variance

Source LS Wean Std. Brr. T value Prob. Upper 958 Lower 958

Period Op-1
Period Op 2
Op 1 04
Op.2 04
Opl05
Op 2-05
Op106
Op.).06
Oplos
Op-2-08
Opl09
Op209
Op.l 10
Op 2-10
Op 112
Op 2 12

0 ~ 215
0.261
0.310
0 ~ 331
0.338
0.563
0.2 '
0.278
0. 140
0.351
0 '73
0.510

-0.006
0.8) ~
0.281
0.570

0. 0198
0.0431
0.0600
0.1385
0.0600
0.1095
0.0470
0.1095
0.0551
0. 1095
0.0470
0.1095
0.0480
0.1095
0.0470
0.1095

11.38
6.06
5.11
2.39
5.63
5.14
S. 10
2.54
2.54
3.20
5.81
5.21
0.13

-7.62
5.97
5. 21

0000
0000
0000
0180
0000
0000
0000
0121
0121
0016
0000
0000
8999
0000
0000
0000

0.2579
0.3325
0.4093
0.5602
0.4371
0.7439
0. 3177
0.4591
0.2311
0.5317
0.3512
0.7512
0.0734
0.6529
0.3588
0.7512

0 ~ 1924
0,1899
0. 2109
0,1019
0.2381
0.3816
0.1620
0.0968
0.0487
0.1694
0. 1955
0.3889
0.0855

-1 ~ 0151
0.2032
0.3889

Paired ccmparisons of least square means between periods

Source

Period

Difference Std. Err. T-value

0.0360 0.0474 0.760

Prob. Upper 95%

.4485 0.0424

Lover 958

0.1145

Paired comparisons of least square means among stations betveen periods

Source Ditference Std. Brr. T value Prob. Upper 95$ Lover 95%

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.0210
0.2248
0.0381
0.2107
0.2961
0.8280
0.2890

0.1509
0.1248
0. 1192
0.1226
0.1192
0.1196
0.1192

0.14
1. 80
0.32
1.72
2.49
6.93

-2.43

.8895

. 0136
~ 7496
.0876
.0138
.0000
.0164

0.2287
0.0183
0.1591
0.0019
0.0995
1.0251
0.0918

0. 2107
0.4314

-0.235)
0.4135
0,4938
0.6302

-0.4862

Station period means and deltas from original data where conrrol ne)

Station Standard Upper
Station-Period N Wean Range» Brror 958 c.i. Lover

958 c.i.
Wean

Delta
Delta Upper
Range 958 CIi.

Lover
958 C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op.2
06 Op 1
06 Op-2
08 Op 1
08 Op.2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op
12 Op 2

16 0.13 0.97
4 0.52 0.62

16 0.05 0 '5
5 0.01 0 '7

26 0.12 0.90
5 1.11 1.60

19 0.59 1.8$
5 1.01 3.75

26 0.03 0.49
5 0.00 0.00

25 4.69 44.17
5 26.04 36.81

26 0.01 0.07
5 0.00 0.00

0.059 0,26
0.151 1,00
0.024 0.10
0.014 0.05
0 ~ 041 0. 21
0.360 2. 11
0.141 0.89
0,691 2.93
0.019 0.07
0.000
2.145 9.12
6.)23 43.60
0.004 0.01
0.000

0.00
0. 04
0.00
0.02
0.03
0 11
0.30
0.91

-0.01

0.27
8.49
0.00

1.33
1.87l,il
2. 61
0. 91
1.58
0.68l.61
1.06
2.69
3.57

23.35
1.08
2.69

3. 16
1,49
3.30
2.33
2.92
2.64
4.20
4.90
3.68
2.40

43.02
35.97
3.40
2.40

1. 82
2.85l.91
3.78
1 ~ 31
2.83
1.31
4 10
1.46
3.$ 2
0.56
5.77
1 ~ 47
3.82

0.84
0.88
0.86
1.56
0.63
0.32
0.05
0.15
0.66
1. 55
1.70

40.94
0.70
1. 55

Period means and deltas from original control data vhere nv2

I'er Cod

Op 1
Op 2

Station Standard Upper
N Wean Range Error 953, C.I.

26 1.09 3.40 0.189 1.4$
5 2.69 2.40 0.409 3,S2

Lover
95% C.I,

0.70
1.55



Analysis ot Variance tor NST for 06I2 - Pugettia spp.

Stations w 4, 5, 6, 8, 9, 10, 12 level oj tt NLLN

Data transformed using log basejo(x w .II
Results for Analysis oC Variance

source Source dt Error dt P-value Prob.

PERIOD
SEASON
STATION
PERIOD@SEASON
STATIONiPERIOD
STATION SEASON
PERIOD'STATIONisEASON

Results for Power Analysis
Paver at alpha a .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

23.84 0 ~ 0000
9.73 0.0022
2.05 0.0617
0.00 0.9694
2. 13 0.0530
1.18 0.3204
0 '6 0.8406

Source

Non
Cencralicy
Parameter

Ad)usted non-
Centrality
Parameter Pover

Pover co
Ad)usted Decect 50t
Power Change

PERIOD 23.84 22.55 0.9994 0.9990 0.3390
STATIONiPERIOD 12 ~ 76 6.60 0.8412 0.5576 0.1185

Estimates tor contrasts on combinations ot interaccion re rsIs

Source Ditference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-W
Period in DC-S
Period in DC-W

0.6173
1. 9956
1.7903
2.2009
0.8021
0.4326

0.3871
0.3694
0.4452
0.5896
0.5003
0.5909

1.595
5.402
4.021
3.733
1.603
0.732

.1128

.0000

.0001

.0003

.1109

.4652

Least square means 6 confidence intervals Crom analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95t Lover 95t

I'eriod Op-I
Period Op-2
Op 1 04
Op 2-04
Op 105
Op205
Op106
Op 2.06
Oplos
Op.2 08
Op109
Op209
Opl 10
Op.2 10
Op 112
OP-2 12

0.367
-0.006
0.406
0 '97
0.464

.0.105
0 '25

-0.398
0.355
0.072
0.307
0.335
0 '23
0.096
0.487
0.252

0. 0319
0.0695
0.0966
0.2232
0.0966
0.1764
0.0158
0.1164
0.0888
0. 1764
0.0758
0.1764
0.0174
0.1764
0,0758
0.1764

11.51
-0.09
4.21
1. 33
4.80

-0.59
4.29
2.26
4.00
0,41
4.04
1. 90
2.89
0. 54
6.42
1.43

.0000

.9257

.0000

.1848
0000

.5532

.0000

.0254

.0001
,6849
.0001
.0597
.0044
.5868
.0000
.1546

0.4195
0. 1085
0.5663
0.0720
0.6239
0.1870
0.4504
0.1062
0.5024
0,3636
0.4320
0.6265
0. 3513
0.3880
0 ~ 6121
0.5442

0.3140
0:1214
0.2466
0.6664
0.3041
0.3967
0. 1995
0.6900
0.2085

-0.2202
0. 1812
0.0428
0.0953
0.1958
0.3613

.0.0395

Paired comparisons of least square means betveen periods
Source

I'eriod
Difference Std. Err. T-value

0.3733 0.0764 4.883 .0000 0.4997 0.2468

Prob. Upper 95't Lover 95t

Paired CompariSOnS Ot )eeet Square meana amOng StatiOna beCveen periOda

Source Dlfterence Std. Err. T value Prob. Upper 95t Lover 95't

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0 7037
0.5688
0.1231
0.2837

-0.0280
0,1272
0.2344

0.2432
0. 2012
0.1920
0. 1915
0.1920
0.1926
0. 1920

2.89
2.83
3.77
1.44
0.15
0.66
1.22

.0043

.0053

.0002

.1528
8841

.5099

.2240

1.1060
0.9016
1.0408
0. 6105
0.2896
0.4459
0. 5521

0 ~ 3014
0.2360
0.4054
0.0430

-0.3457
0.1915

-0.083)

Scation-period means and deltas Crea original data where control ni)
Station Standard Upper

Station-Period N wean Range Error 95t c.i. Lower wean Delta
95t c.i. Delta Range

Upper
Lower'5tCIi. 95t C.I ~

04 Op 1
04 Op-2
05 Op 1
05 Op 2
06 Op 1
06 Op.2
08 Op 1
08 Op-2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op .1
12 Op 2

16 0.10 0.40 0.041
4 0.70 1.40 0.311

16 0.06 0.40 0.030
5 0.4 ~ 1.20 0.214

26 0.13 1.60 0.066
5 0.84 1.20 0.232

19 0.13 0,80 0 ~ 053
5 0.32 0.80 0.162

26 0.14 1.60 0.065
5 0.08 0.40 0.080

25 0.22 1.20 0.013
5 0.44 1,40 0.286

26 0.01 0.20 0.008
5 0.08 0.20 0.049

0.19
1 ~ 69
0,13
1.03
0.27
1.48

~ 0.24
0 '7
0.27
0.30
0.38
1.23
0 F 02
0.22

0.01
0.29
0.00
0.15

-0.00
0.20
0. 01
0. 13
0. 00
0. 14
0.07
0.35
0.01
0.06

0.28 1.40
0.23 1.50
0.31 1.20
0.06 1.20
0.19 2.20
0.46 1.00
0.2) 1.30
0.06 lI10
0.18 2.00
0.30 0.90
0.11 1.80
0.06 1.60
0.32 1.30
0.30 1.00

0.45
0. 81
0.47
0.53
0.36
0.04
0.40
0.55
0.34
0.76
0.21
0 ~ 74
0.44
0.83

0.10
1.26
0.15

-0.65
0.02
0.96
0 F 07
0.43
0.03
0.16
0.04
0.86
0.19
0.23

Period means and deltas Crom original control data vhere n 2

Period

Op 1
Op 2

Station Standard Upper
N Hean Range Error 95t C.I.

26 0.32 1.10 0.059 0.44
5 0.38 0.90 0 '93 0.92

Lover
95t C.I.

0.20
0. 16



Analysis of Variance for HST for 0615 - Serpulidae unid.

Stations e 4, 5, 6, 8. 9, 10, 12 level +I ft NLLW

Data transformed using log baseIO(x + .I)
Results for Analysis of Variance

Source Source df Error df P-value

PERIOD
SEASON
STATION
PERIODi SEASON
STATIONiPERIOD
STATION+ SEASON
PERIOD i STATIONS SEASON

Results for Pover Analysis
Pover at alpha i .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

igli
0.86

16,27
0.40
2 ~ 18
1 ~ 30
1.42

0 ~ 0434
0 ~ 3558
0.0000
0.5297
0 '478
0.2584
0.2115

Source

PERIOD
STATION~ PERIOD

Non
Centrality
Parameter

4.14
13.07

Adjusred non-
Centrality
Parameter Pover

Power to
Adjusted Derect 508
Pover Change

3.09
6.90

0.6489 0.5426 0.8267
0 ~ 8501 0. 5765 0. 4135

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in FC
Period in PC-S
Period in PC-W
Period in DC-S
Period ln DC-W

0.5691
0.4455
0;0914
0.7997
0.6093
0.5288

0.3606
0,3441
0.4147
0.5492
0.4660
0,5504

1, 578 1165
1.295 .1971
0.220 .8259
1.456 .1473
1.308 .1929
0.961 .3381

Least square means 6 confidence intervals from analysis of variance

Source LS Nean Std. Err. T-value Prob. Upper 958 Lover 95l

Period Op-1
Period Op-2
Op 1 04
Op-2 04
Oplos
Op)05
Op-1-06
Op 206
Op 108
Op208
Op 109
Op209Opllo
Op 2 10
Op 1 12
Op-2 12

0.229
0.374
0.271
0.835
0.437
0.354
0.543
0.508
0 ~ 127
0,334
0.659
0.956
0.040
0. 125
0.141
0.245

0.0297
0.0647
0.0900
0.2079
0.0900
0. 1643
0,0706
0. 1643
0,0827
0. 1643,
0.0706
0.1643
0.0721
0, 1643
0.0706
0.1643

Paired comparisons of least square means

7e71 0000
5.78 .0000
3.01 .0030
4.02 .0001
4.85 .0000

-2.15 .0329
7.70 , .0000
) ~ 09 ~ 0023
1.54 .1255

-2.03 ,0439
9.33 .0000
F 82 ~ 0000
0.55 .5821
0.76 .4464
2.00 .0477
1.49 .1384

betveen periods

-0.1797
0.2667
0.1225
0.4913
0.2877
0.0818
0.4266
0,2362
0.2642
0. 0618
0 ~ 5418
0.6842
0,1590
0.3973
0.2577
0.5166

-0.2780
0.4809
0.420)
1.1790
0.5856

-0.6256
0.6603
0.7800

-0.0095
-0.6056
-0.7754

1. 2279
0.0795
0. 1464
0.0241

-0.0272

Source

I'erlod 0.1449 0.0712 2.036 .0434 0.2627 0.0271

Difference Std. Brr. T-value Prob. Upper 95% Lover 95%

paired comparisons of lease square means among stations betveen periods

Source Difference Std. Err. T-value Prob. Upper 951 Lover 958

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.5638
0.0830
0 ~ 0353
0.4611
0.2975
0.0857
0.1038

0.2265
0.1874
0. 1789
0.1840
0.1789
0.1794
0.1'789

2.49
0.44
0.20
2.51
1. 66
0.48
0.58

.0138 0.9385

.6586 0.2270

.8437 0.2606

.0132 0.7655

.0982 0.5914

.6336 0.2112

.5625 0.1921

0. 1890
0.3929
0. 1312
0. 1567
0.0016

-0.3826
0.1997

StariOn-periad mesne and delCae frOCa Original data Vhere COntrcl nv)

Station Standard Upper Lover
Sration-Period N Nean Range Brror 95% c.i. 958 c.i. Nean

Delta
Delta
Range

Upper
95% Cli.

Lover
95% C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
OS Op.l
08 Op 2
09 Op 1
09 Op-2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

16 0,23 0'.40
0.90 2.20

16 0.45 1,60
5 0. ~ 8 1.60

26 0,57 1.80
5 0.56 1.00

19 0.02 0 ~ 20
5 0.40 1 ~ 00

26 0,77 2.20
5 Iiss F 40

25 0.07 0.80
5 0 F 04 0,20

26 0.00 0.00
5 0.00 0.00

0.044
0.507
0.118
0.301
0.095
0.194
0.014
0.210
0. 117
0,578
0.045
0.040
0.000
0.000

0.32
2.51
0.70
1. 31
0.77
1. 10
0.05
0.98
1.01
3.49
0.16
0.15

0.13
0.71
0.20

-0.35
0.37
0.02
0.01
0. 18
0.53
0.27
0.02
0.07

.0.17
-0.85
0.39
0.40
0.52
0.48
0.05
0.32

-0.72
1.80
0.02
0.04
0.05
0.08

0.50
2. 10
1.70
1. 50
2.00
0.90
0 50
1.00
2.40
3.40
1. 10
0.10
0.30 .
0.20

-0.08
0.70
0.15
0 ~ 35
0.32
0.02
0. 11
0.20
0.47
0. 17
0.08
0.11
0.09
0.18

0.26
2.40

-0.64
1.15
0.71

-0.94
0.01
0.84
0.96
1.43
0. 12

-0.03
0.02

-0.02

Period means and deltas from original control data vhere ne2

Period

Op I
Op 2

station Standard Upper Lover
N Wean Range Error 958 C.I. 95% C.i.

26 0.05 0.30 0 ~ 016 0 ~ 09 0.02
5 0.08 0 20 0.037 0.18 0.02



Analysis of variance for HBT for 0318 - serpulorbls squamigerus

SCatiOnS v 4, 5. 6. 8, 9, 10, 12 leVel il fC MLLW

Data transformed using log baseXO(x i .5)

Results for Analysis ot Variance

Source Source df Error dt P-value Prob.

PERIOD
SEASON
STATION
PERIODrSEASON
STATIONiPERIOD
STATION'SEASON
PERIOD 'TATI ON w SEASON

Results for Power Analysis
Power at alpha ~ .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

2.00
3.66

38.15
3.16
0.68
0.88
0.40

0. 1590
0. 0515
0.0000
0.0775
0.6693
0.5090
0.8786

Source

Non-
Centrality
P&rame'ter

Ad)usted non-
Centrality
Parameter Power

Power to
Ad)usted Detect 50I
Pover Change

PERIOD 2.00 0.98 0.4080 0.2588 0.9762
STATIONrPERIOD 4. 06 0.00 0.3832 0.9021

Estimates for contrasts on combinations af interaccion terms

Source Difference Std. Err. T-value Prob.

I'eriod in DC
Period in PC
Period in PC.S
Period in FC-W
I'eriod in DC-S
Period in DC-W

0 1621
0.2017
0.0299
0.4333
0.0632
0.3887

0.1863
0. 1778
0.2143
0.2838
0 ~ 2408
0 F 2844

0.873 ~ 3838
1. 135 ~ 2582
0.139 .8894
1.527 .1287
0.263 .1932
1 ~ 367 ~ 1137

Least square means 8 contidence intervals fram analysis ot variance

Source LS Mean Std. Err. T-value Prob. Upper 95I Lover 95I

Period Op-I
Period Op-2
OpXOi
Op 204
Op105
Op205
Op 106
Op206
Op108
Op-2-08
Op 109
Op.2 '9
Op.l 10
Op-2 10
Op I 12
Op.2 X2

0.205
.0.258
0.142

-0.289
0.521
0.625
0.724

-0.615
0.040
0.000
0.012
Or 024

-0. 132
0.086
0.029
0.104

0.0153
0.0334
0.0465
0. 1074
0.0465
0.0849
0.0365
0.0849
0.0427
0.0849
0.0365
0.0849
0.0372
0.0849
0.0365
0.0849

13.39
7.70

~ 3.06
2.69

11.20
-7.37

-19. 86
7.95
0.95
0.00
0.32
0.29
3.54
1.01
O.18
1.22

.0000

.0000

.0026

.0079

.0000

.0000

.0000

.0000

.3450
1.000
.14SS
.1746
.0005
.3149
.4348
.2236

0.180X
-0.2022
-0.0652
0.1112
0 F 4438
0,4849

-0.6640
or5342
0 ~ 1112
0 ~ 1405
0.0721
0.1161

-0.0701
0.0549
0.0889
0.0367

.0.2308
0.3129
0. 2191
0.4666

.0.5971
0.7659
0.7848
O.SX52

.0.0302
0.1405
0.0487
0.1648
0.1933

-0.2261
0.0318
0.2442

paired caaparlsans ot least square means betveen periods

Source

Period 0.0521 0.0368 1.415 .1590 0.1129 0.0088

Ditference Std. Err. T-value Prob. Upper 95'I Lover 95'I

Paired cauparlsons of least square means among stations betveen periods

Source Ditference Std. Err. T-value Prob. Upper'5I Lover 9SI

SCation 04
Station 05
Station 06
SCation 08
Station 09
Station 10
Station 12

0.1468
0.1047
0.0491
0.0405
0.0361
0.0461
0.1323

0. 1170
0.0968
0.0924
0.0951
0.0924
0.0927
0.0924

1.25 .2117
1.08 .2813
0,54 .5915
0.43 .670S
0.39 .6969
0.50 .6195
1.43 .1542

0.F 04
0.2648
0.1032
0. 1978
0.1890
0. 1073
0.2852

0,0469
0.0555

.0.2026
0.1168

.0. 1168
0. 1995

-0.0206

Station-period means and deltas fram original data where control n~2

Station Standard Upper
Station-Period N Mean Range Error 95'I c.i. Lover Mean

95'I c.i. Delta
Delta Upper Lower
Range 95'I CIX. 95I C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op.2
06 Op 1
06 Op-2
08 Op I
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 apl
12 Op.2

16
4

16
5

26
5

19
5

26
5

25
5

26
5

0.31 0.80
0.40 0.80
1.74 4.00
1.96 4.40
2.92 10.00
2.28 4.00
0.00 0.00
0.00 0.00
0.03 0.20
0.04 0.20
0.29 1.20
0.12 0.60
0 ~ 01 0.20
0.16 0.80

0.075 0.47
0.183 0.98
0.318 2.41
0.826 4.25
0.407 3.75
0.804 4.51
0.000
0.000
0.014 0.06
0.040 0.15
0.065 0.42
0.120 0.45
0.008 0.02
0.160 0.60

0.15 -0.25
.0.18 0.40
1.06 1.68

-0.33 1.96
2.08 2.81
0.05 '.28

0.06
0.00

0.00 0.02
0.07 0.04
0 ~ XS 0.24
0.21 0.12
0.01 0.04
0.28 0.16

1.10
0.80
4.00
4.40

10.00
4.00
0.50
0.00
0,50
0.20
1. 50
0.60
0.70
0.80

0. 01
0. 18

-1.02
O.SS

-2.03
0.05
0.13

0.43
0.98
2.33
4.25
3.70
~ .SX
0.00

0.06 0.03
0 ~ 01 0. 15
0.10 0.37
0 ~ 21 0.45
0. 09 0. 01
0 F 28 0.60

Periad Scene and delCaa fram Original COntrOX data vhere n~2

Period
Scation Standard Upper

N Mean Range Error 95'I C.I.
Lover

95I C.I.
Op 1
Op 2

26 0.05 0.50 0.023 0.10 0.00
5 0.00 0.00 0.000



Analysis of Variance for HBT for 1120 - Spirorbidae

Stations a 4, 5, 6, 8, 9. 10. 12 level +I ft NLLw

Data transformed using arcs in.
Results for Analysis of Variance

Source Source dt Error d! P-value Prob.

PERIOD
SEASON
STATION
PERIODcSEASON
STATION.PERIOD
STATION*SEASON
PERIOD~STATION~SEASON

Results for Power Analysis
Paver at alpha .1

1
1
6
1
6
6
6

160.000
160.000
160.000
160.000
160 F 000
160.000
160.000

1.72
49.97
0.21

16.88
0.14
0 '4
0.10

0. 1918
0.0000
0.9737
0.0001
0. 9914
0.9150
0.9965

Source

Non
Centrality
Parasleter

Ad)usted non-
Centrality
Parameter Pover

Paver to
Adjusted Derecc 50$
Paver * Change *

PERIOD 1.72 0.70 0.3686 0.2145 0,1041
STATION'PERIOD 0.82 0.00 0.1514 0. 1044 ~

Estimates for contrasts on combinations of interaction terms

Source Ditterence Std. Err. T-value Prob.

Period in DC
Period in FC
Periad in PC-S
Period in PC.W
Period in DC-S
Period in DC W

-1. 1501
-1.0575
2.0281
4.1432
2.6834

,
-4.9837

1 ~ 2185
1.1628
1.4015
1. 8559
1 ~ 5747
1 ~ 8600

0.944
0.909
1.447
2.232
1.704
2.679

.3467

.3645

.1498

.0270

.0903

.0081

Least square means a confidence intervals trom analysis af variance

Source LS Nean Std. Err. T-value Prob. Upper 95% Lover 95\

Period Op-1
Period Op-2
Op 1 04
Op204
Op 105
Op.2 05
Op 106
Op.2-06
apl os
Op 208
Op 109
Op.2 09
Op 1 10
Op210
Op 112
Op 2-12

1.169
1 ~ 485
1.234
1.689
1.23 ~
1.640
1.191
1.388
1.289
1.136
1.249
1.640
1 ~ 101
1.640
0.889
1.262

0. 1003
0.2187
0 '042
0.7024
0.3042
0.5553
0.2386
0.5553
0.2795
0.5553
0.2386
0.5553
0.2435
0.5553
0.2386
0.5553

11.66
6.79
4.06
2.40
4.06
2.95
4 ~ 99
2.50
~ .61
2.05
5.23
2.95
4.52
2.95
3.73
2.27

.0000

.0000

.0001
0174

.0001

.0036

.0000

.0134

.0000

.0424

.0000

.0036

.0000

.0036

.0003

.0244

1.3355
1.8467
1. 7373
2 '507
1.7373
2.5585
1.5853
2.3068
1.7510
2 '549
1.6434
2 '585
1.5039
2.5585
1.2842
2 ~ 1809

1. 0035
1. 1230
0.7309
0.5264
0.7309
0.7210
0 795$
0.4693
0. 8261
0.2174
0.8538
0.7210
0.6981
0.7210
0.4947
0.3434

Paired comparisons of least square means betveen periods

Source

Period

Difference Std. Err. T-value

0.3154 0.2406 1.311 .1918 0.0827 .0. 7135

Prob. Upper 95$ Lover 95%

Paired comparisons of least square means among stations between periads

Source Difference Std. Err. T-value Prob, Upper 95% Lover 953

station 04
Station 05
Station O6
Station 08
Station 09
Station 10
Station 12

0.4544
0.4056
0. 1975
0.1524
0. 3911
0.5387

-0.3727

0.7655
0.6332
0.6044
0. 6217
0.60 F 4
0.6064
0.604

'.590.64
-0.33
0.25

-0.65
0.89
0.62

.5536 0.8120

. 5227 0. 6419

.7443 0.8025

.8067 1.1809

.SISS 0.6089

.3757 0.4645

.5383 0.6273

1.720$
1.4531
1. 1975
0.8762
1.3911
1.5419
1.3727

Station-period means and deltas from original data where control ne2

Station SCandard Upper
Statian-Period N'ean Range Error 95% c.i.

Lover
95% c.i. Mean

Delra
Delta
Range

Upper Lover
95% Cli. 95% C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op 2

16 0.00
0.00

16 0.00
5 0.00

26 0.00
5 0.01

19 0.00
5 0.06

26 0.00
5 0.00

25 0.01
5 0.00

26 0.03
5 0.01

0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.07 0.003
0.07 0.014
0.00 0.000
0.28 0.056
0.00 0.000
0.00 0.000
0.21 0.008
0.00 0.000
0.42 0.018
0.07 0.014

0. 01
0,05

0.21

0.03

0.07
0.05

0.00
0.02

0.10

0.01

0.01
0.02

0. 10 0.49
0.0$ 0.28
0.10 0.49
0.11 0.28
0.09 0.49
0.10 0.31
0.11 0.49
0.06 0.52
0.09 0.49
0.11 0.28
0.08 0.49
0.11 0.28
0.07 0.66
0.10 . 0.28

0. 18
0,29
0.18
0.2$
0.14
0.28
0.17
0.32
0. 15
0.28
0.13
0.28
0.12
0.25

0 F 02
0. 14
0. 02
0.06
0.04
0.09
0.04
0.21
0.04

-0.06
0.03
0.06
0 ~ 01
0.06

Period means and deltas fram original control dara where n~2

Period

Op 1
Op 2

Station Standard Upper
N wean Range Error 951 C.I.

26 0.09 0.49 0.025 0.15
5 0.11 0.28 0.062 0 ~ 28

Lover
95% C.I,

0.04
0.06



Analysis of Variance for HST Cor 0 ~ 27 - Strongylocentrotus purpuratus

Stations a 4, 5, 6, 8, 9, 10, 12 level ij ft HLLM

Data transformed using log basejo(x i .I)
Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATION PERIOD
STATION~SEASON
PERIODiSTATIONiSEASON

160.000
160.000
160.000
160.000
160,000
160.000
160.000

i8.50
0. 67

30.84
0.01
2.26
0.33
0 ~ 33

0.0000
0 ~ 4143
0.0000
0.9357
0.0407
0.9192
0. 9189

Results Cor Pover Analysis
I'over at, alpha i .I

Non-
Centrality
Parameter

Adjusted non- Pover to
Centrality Ad)usted Detect 508
Parameter Pover Pover Change

PERIOD
STATION'PERIOD

18.50
13.53

17. 27
7.36

0.9958 0.9937 0.9564
0.8628 0.6041 0.2240

Estimates for contrasts on combinations oC interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in FC
Period in PC-S
Period.in PC N
Period in DC-S
Period in DC-N

2.2263
1 ~ 1311
0.8999
1.3624
2.5207
1.9320

0.5648
0.5389
0.6496
0.8602
0.7298
0.8621

3.F 2 .0001
2.099 .0374
1. 385, 1679
1.584 .1152
3.454 .0007
2.241 .0264

Least square means 6 confidence intervals Crom analysis of variance

Source LS Nean Std. Err. T-value Prob. Upper 958 Lcwer 95%

Period Op-1
Period Op-2
Op 1oi
Op204
Op 1-05
Op-2-05
Op 106
Op)06
Op 1 08
Op-2-OS
Op-I 09
Op209
Op I 10
Op 2 10
Op112
Op 2 11

-1.1)2
1.612
1.149
1.119
1.999
2.334
1.744
2.571
0 ~ 994
1.966
1.542

-2.)60
0.444
0.282

-0.050
0.649

0.0465 . 24.34
0.1014 15.90
0.1410 8.15
0.3256 3 44
0. 1410 14.18
0.2574 9.07
0.1106 -15.77
0.2574 -9.99
0.1295 7.67
0 F 2574 7.64
0.1106 -1).95
0.2574 9.17
0.1129 3.93
0.2574 1. 10
0. 1106 0.45
0.2574 2.52

.0000

.0000

.0000

.0007

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0001
v)741
.6499
~ 0126

-1.0550
1.4439

-0. 9162
-0.5805
1.7657
1,9078
1.5615
2.1454
0.7799
1.5399
1.3595
1.9))8
0.2572
0.14)4
0. 1327
0.2237

1.2089
1.7793
1.3827
I ~ 657'7

-2.2322
2.7595
i.9274
1.9970
i,2085

-2.3915
1.7254
2.7854
0,6307
0.7083
0.2333
1.0753

Paired comparisons of least square means betveen periods

Source Difference Std. Err. T-value Prob. Upper 958 Lover 958

Period 0.4796 0.1115 4.301 .0000 0.6641

Paired comparisons of least square means among stations betveen periods

0.295i

Source Difference Std. Err. T-value Prob. Upper 95% Lover 95%

Station 04
Station 05
Station 06
Sta'cion 08
Station 09
Station 10
Station 12

0 ~ 0)03
0.3347
0.8268
0.9715
0. 8171
0.1615
0.5992

0.3548
0.2935
0 ~ 2801
0.2881
0. 2801
0. 2810
0,2801

0.09 .9320 0.5566
1.14 .2557 0.8202
2.95 .0036 1.2902
3.37 .0009 1.4482
2.92 .0040 1.2806

.0.57 .5663 0.3035
2.14 .0340 1.0626

0.617)
0. 1508
0.3633
0.4948
0.3537
0.6265
0.1357

Station. period means and deltas frcca original data vhere control ni2

Station Standard Upper Lover
Station-Period N Hean Range Error 958 c.i. 958 c.i.

Nean
Delta

Delta
Range

Upper Lcwer
95% Cli. 95% C.I.

04 Op 1
04 Op 2
05 Op I
05 Op 2
06 Op I
06 Op)
08 Op I
08 Op 2
09 Op I
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op-2

16

16
5

26
5

19
5

26
5

25
5

16
5

3.18 10.60
3.30 8.20

18.60 55.60
25.76 28.00
21. 65 117,00
43.68 52.60

3 i34 10.80
11. 92 26. 20
13.07 108.80
36.52 89.20

0.81 4.00
0.36 1.00
0 ~ 21 3,40
O.SS 1.60

0.716
1.794
3, 124
5.462
6.829
9.900
0.753
4.858
4.358

15.661
0.229
0.223
0.134
0.361

4.70 1.65
9.01 -2.41

25.26 11.94
40.92 10.60
35.72 7.59
71.17 16.19
4.92 1.76

26.41 0. 57
22.04 4.09
80.00 6.96

1.28 0.34
0.98 -0.26
0.48 0.07
1.88 0.12

-).09
3.28

18.52
25,74

-21.60
-43.66

3.26
-12.90
-13.01
-36.50
.0.75
0.)4
0.15
0.86

10.30
8.30

55.60
28.10

117. 00
52.60
11.00
26.30

108.80
89.30
4.10
1. 10
3.40
1. 60

1.58
2,48

11.85
«10,54

7.54
-16.14

1.69
0.61
4.04
7.01
0.29
0.30
0. 11
0,12

. 4.61
9.03

25.18
~ 0.94
)5.65
71.18
4.82

16.41
21.98
80.01l. 21
.0.98
0.41
1,84

Period means and deltas from original control data vhere n+2

Period
Station Standard Upper

N Nean Range Error 95t C.I.
Lcwer

95% C.I.
Op 1
Op 2

26 0.06 0.30 0.019 0.10 0.02
5 0.02 0.10 0,020 0.08 0.04



Analysis of variance for NBT for 0311 - Tectura scutun

StatiOna a 4, 5, 6, 8, 9, 10, 12 leVel wj tt NLLW

Data transtorned using log basejo(x w .5)

Results for Analysis ot Variance

Source

PERIOD
SBASON
STATION
PERIODiSEASON
STATIONiPERIOD
STATION~SEASON
PERIOD STATION SEASON

Results for Power Analysis
POwer at alpha e .1

Source dt
1
1
6
1
6
6
6

Brror dt
160.000
160.000
160.000
160.000
160.000
160.000
160.000

P-value

0.08
0.60

12. 63
5.28
2.68
0.31
0.90

0 ~ 7711
0.4385
0.0000
0.0229
0.0167
0 ~ 9328
0.4978

Source

Non-
Cencrality
Paraseter

Ad>usted non-
Cencralicy
Paranecer Power

Pover to
Ad>usted Detect 50%
Power Change

PERIOD 0 ~ 08 0.00 0.1143 0.9987
STATIONiPERIOD 16.06 9.86 0.9169 0.7339 0.1507

Estimates tor contrasts on cosbinacjons ot interaction terna

Source Difterence Std. Err. T value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC.W
I'eriod in DC-S
Period in DC-W

0. 4755
0.3403
0.4135
1.0940
0.7881
0.1629

0.3358
0.3205
0.3863
0.5115
0.4340
0.5126

1.416
-1.062
1.070
2 ~ 139
1.816
0.318

.1587

.2900

.2860

.0340

.0713

.7510

Least. square scans a contidence intervals tram analysis of variance

Source LS Mean Std. Brr. T value Prob. Upper 95% Lower 958

Period Op.l
Period Op 2
Op 104
Op 204
Op 1 os
Op)05
Op.1-06
Op.) 06
Op 1 08
Op 208
Op 109
Op.2.09
Op I 10
Op)10
Op 112
Op 2 12

0.225
-0.245
0.075
0. 135
0.165
0.046
0.054
0.028
0.351

-0.564
0.503
0.$ 90
0.158
0.203
0.379
0.617

0.0277
0.0603
0.0838
0.1936
0.0838
0. 1531
0.065$
0.1531
0.0770
0. 1531
0.0658
0.1531
0. 0671
0.1531
0.0658
0 ~ 1531

-8.15
-4.06
0.90
0.70
1.97
0.30
0,82
0.18
4.56
3.68

-7.64
5.81
)i)6
1.33
5.76
4.03

.0000

.0001

.3692

.4861

.0506
,7636
.4137
.8566
.0000
.0003
.0000
.0000
.0195
,1861
.0000
.0001

0. 1797
-0.1451
0.0632
0.4554
0.0265
0.2993
0.1627
0.2255
0.2237
0.3105

-0.3939
0.6363
0 ~ 0474
0.4562
0.2703

-0.3634

0. 2112
0.3445
0 ~ 2142

-0.1852
0.303$
0.2071
0.0549
0.2809
0.4786
0.8169

-0. 6115
1.1427
0.2695
0.050)

-0.4819
0 ~ 8699

Paired cosparjsons of least square scans becween periods

Source Ditference Std. Err. T-value Prob. Upper 958 Lower 958

Period 0.0193 0.0663 0.291 .7711 0.1290

paired caeparjsons ot least square neans anong stations between periods

0.0904

Source Difference Std. Brr. T-value I'rob. Upper 958 Lower 95%

station oi
Scation 05
Station 06
Station 0$
Station 09
Scation 10
Station 12

0.2106
0.2113
0.0816
0.2125
0.3868
0. 3614
0.2376

0.2110
0. 1745
0.1666
0. 1713
0.1666
0.1671
0.1666

1.00 3 197
-1.21 .2218
0.49 .6249
1.24 .2166
2.32 .0215
2.16 .0121
1.43 .1558

0.1384
0.0174
0.3572
0.4960
0.6624

-0.0849
0. 5132

0.5596
0.5000
0.1940
0.0109
0.1112

-0.6378
0.0)80

Station. period neans and deltas tron original data where control ni)
Station Standard Upper

Station-Period N Mean Range Error 958 c.i.
Lover

95% c.i.
Mean

Delta
De 1 ta Upper
Range 95l Cli.

Lower
95% C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op.j
06 Op 2
08 Op. 1
0$ Op 2
09 Op 1
09 Op.)
10 Op. 1
10 Op 2
12 Op 1
12 Op 2

16 1.14
4 0.70

16 1.75
5 0.96

26 0.95
5 1.08

19 3.47
5 4.60

26 5.905'6,60
25 2.09

5 0.28
26 5 ~ 16

5 5.72

3.00 0.220
1.40 0.311
5.40 0.372
2.60 0.453
4.60 0.219
2.40 0.441

13.00 0.805
6.40 1. 164

18.60 1.110
46.80 8.650

1.20 0.401
0. 60 0. 1'20

36.80 1.596
9. 80 1. 619

1.61 0.61
1.69 0.29
2'.54 0.96
2.22 0.30
1.40 0.50
2.30 0.14
5.16 1.78
1.83 1.37
8.31 3.49

40.62 7.42
2.92 1.26
0.61 0.05
8.45 1.88

10.38 1.06

0.29
0. 13
0.90
0. 16
0. 18
0.2$
2.64

-3.80
4.78

15.80
0.93
0.52
4.04
4.92

3.60 0.24
1.80 1.45
5.80 0.16
1.80 0.71
4,90 0.64
1.80 0.64

11 ~ 60 1.14
5.10 1.09

16.80 -2.63
46.00 7.70
9.20 -0.11
1.70 1.33

40.80 0.77
10.00 0.04

-0.82
1.20
1.64
1. 03

-0.28
-1.20

4 ~ 13
6. 51
6.92

39.30
1.75

-0.29
7.30
9,80

Period scans and deltas frees orlglnal control data where ne)

Period

Op 1
Op 2

station Standard Upper Lower
N Mean Range Brror 95i C.I. 958 C.I.

26 1.12 '7.'10 0.291 1.72 0.52
5 0.80 1.30 0.210 1,38 0 ~ 22



Analysis of Variance for HBT for 0319 - Tegula brunnea

Stations 4, 5, 6, 8, 9, 10, 12 level +I ft NLLW

Data transfers»d using log basejo(x v II
Results fot Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PERIOD+SEASON
STATIONiPERIOD
STATION SEASON
PERIOD iSTATIONiSEASON

Results for Pover Analysis
Pover at alpha .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

0.00
1,68

15.04
4.25
1.32
0.55
0.14

0.9449
0.1964
0.0000
0.0409
0. 2519
0.7723
0.9905

Source

PERIOD
STATION PERIOD

Non-
Centrality
Parameter

0 F 00
7.91

Ad>usted non- ~ Pover to
Centrality. Adjusted Derect 508
I'ares»ter Pover Pover Change

0.00 0.1008 0.9806
1.81 0.6355 0.2197 0.3144

Estimates for contrasts on ccmbinations of interaction terms

Source Difference Std. Err. T-value Prob.

I'eriod in DC
Period in PC
Period in PC S
Period in FC-W
Period in DC-S
Period in DC-W

0.2501
0.2844
0.6597
0.0909
0.3957
0.8959

0.3584
0.3420
0.4122
0.5459
0.4632
0.5471

0.698 .4863
0.832 ,4069
1.600,1115
0.167 .8679
0.854 .3942
1.638 .1035

Least square r»ans 8 confidence intervals from analysis of variance

Source Ls wean Std. Err. T-value I'rob. Upper 958 Lover 951

Period Op-1
Period Op 2
Op 1 04
Op)04
Op los
Op 205
Op.l 06
Op206
Oplos
Op 208
Op109
Op.2 09
Op 1 10
Op 2 10
Op 112
Op 2 12

0.309
0.304
0.053
0 '49
0 ~ 105
0.2 ~ 5
0.121
0.244
0.452
0.235
0.431
0.564
0.491
0.805
0.750
0.771

0.0295
0.0643
0.0895
0.2066
0.0895
0.1633
0.0702
0. 1633
0.0822
0.1633
0.0702
0.1633
0.0716
0. 1633
0.0702
0.1633

10.46 .0000
4.72 .0000
0.59 .5577

-1.21 .2293
1.17 .2436
1.50 .1)56
1,73 .086)
1.49 .1373
5.50 .0000
1.44 .15)0
6.15 .0000
3.45 .0007
6.85 .0000
4.93 .0000

10.68 .0000
4.72 .0000

0.3575
0.4102
0.2006
0.0925
oa)527
0. 5152

-0.0050
0.0263
0.5884
0.5048
0.5475
0.8339
0.6092
1.0754
0.8660
1.0414

0.2598
0.1973
0.0954
0.5911
0.0433

-0.0252
0,2372
0.5142
0. 3164
0.0357
0.3153
0.2935
0.3722
0.5349
0.6338
0.5009

Paired comparisons of least square e»ans betveen periods

Source

Period 0.0049 0.0708 0.069 .9449 0.1220 0. 1122

Difference Std. Err. T-value Prob. Upper 958 Lover 95%

Paired comparisons of least square means among stations betveen periods

Source Difference Std. Err. T-value Prob. Upper 958 Lover 958

Station Oi
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0. 3019
0.1403
0. 1228
0.2179
0.1323
0 ~ 3144
0. 0213

0.2251
0.1862
0 ~ 1778
0.1829
0. 1778
0. 1784
0.1778

1,34
0.75
0.69
1 ~ 19
0.74
1.76

-0.12

.1819

.4523

.4906

.2352

.4579

.0798

.9050

0.6744
0.1678
0.4169
0.5204
0 ~ 1618
0. 0193
0.2729

0.0706
0.4484
0. 1713
0.0846
0.4264
0.6095
0 ~ )154

Station-period means and deltas from original data vhere control n 2

Station i Srandard Upper Lover
Station-Period N wean Range Error 95% c.i. 95% c.i. Mean

Delta
Delta 'pper
Range 95% Cli.

Lover
95% C.I.

04 Op 1
04 Op 2
05 Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op 2
09 Op.l
09 Op 2
10 Op 1
10 Op. 2
12 Op. 1
12 Op 2

16
4

16
5

26
5

19
5

26
5

25
5

26
5

7.36 18.60
11.60 12.80
6.21 15.60
2.80 5.20

11.33 32.40
12.28 16.00

2 '7 13 '0
3.16 5 ~ 00
2.66 14.00
1.04 2.20
2.63 12.60
0.00 0.00
0.48 F 40
0.12 0.60

1 ~ 503 10.57
2 F 823 20.58
1.197 8.76
0.879 5.24
1 ~ 793 15.02
2.949 20.47
0.842 '.34
0.911 5.69
0.662 » 4.03
0.479 2.37
0.768 4.22
0.000
0.267 1.03
0.120 0.45

4.16
2.62
3.66
0.36
7.64
4.09
0.80
0.63
1.30
0.29
1.05

'I

0.07
-0.21

0.36
6.20
0.79
2.66
4.73

-6.82
4.36
2.30
3.93
4.42
4.11
5.46
6.12
5.34

26,50
10.80
20.00

6.30
32.20
15. 90
17.90
7.50

16,00
2.30

17.60
3.10

11. 20
2.50

3.67
2.10
4.00
5.51
1. 1)
0.79
6.87
6.03
5.'71
5.55
5 ~ 97
6.87
7.48
6.47

4.38
14. 50
2.42
0. 19
8.)4

14.43
1.85

-1.43
2. 16
3.29
2.25
4.05
4.76
4.21

Period means and deltas from original control dare vhere n 2

Period

Op 1
Op 2

Station Standard Upper Lover
N Mean Range Error 95% C. I. 95% C.I.

26 6,60 10.60 0.624 7.88 5,31
5 5 ~ 46 310 0 ~ 507 687 405



Analysis of Variance for HBT for 0320 Tegula funebralis
Stations ~ 4, 5, 6, 8, 9i 10, 12 level +I ft NLLW

Data transformed using log baselotx + .5)

Results for Analysis of variance

Source Source df Brror df P-value Prob.

PERIOD
SEASON
STATION
PERIOD'SEASON
STATIONS PBRIOD
STATION SEASON
PBRIODiSTATIONiSEASON

Results for Pover Analysis
Power at alpha i .1

160 ~ 000
160.000
160.000
160.000
160.000
160.000
160.000

7.71
0.77

10.96
0.00
1,77l.31
0.83

0 ~ 0061
0.3820
0.0000
0.9894
0 ~ 1087
0.2566
0.5486

Source

PERIOD
STATIONiPERIOD

Non
Centrality
Parameter

7.71
10.61

Adjusted non-
Centrality
Parameter Pover

Power to
Adjusted Detect 50%
Pover Change

6.62 0 ~ 8687 0.8203 0 ~ 9012
4.48 0.7660 0.4138 0.1155

Bstieates for contrasts on coebinations of interaccion terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in FC
Period in FC-8
Period in FC-W
Period in DC S
Period in DC-w

1.3189
1.4992
1.6446
1.3538
1.1871
1.4507

0.7341
0.7006
0,8444
1.1182
0,9487
1.1206

1.797 .0743
2.140 ~ 0339
1.948 .0532

, -1.211 ~ 2278
1.251 .2127

-1.295 .1973

Leasr. square means 6 confidence intervals from analysis of variance
"'ource

LS wean Std. Et'r. T-value Prob. Upper 95% Lover 95l

Period Op-1
Period Op-2Oploi
Op 2 04
Oplos
Op-2 05
Op106
Op 206
Oplos
Op208
Op109
Op209
Op lie
Op-2 10Oplll
Op 2 12

0. 128
0 274
0.329
0.743
0 i570

-0.557
0.443
0.029
0.301
0.986
0.411
1.358
0.385
0,266
0.652

-0.845

0.0604
0. 1318
0.1833
0.4232
0. 1833
0.3346
0.1438'.3346

0 ~ 1684
0 ~ 3346
0, 1438
0.3346
0. 1467
0 ~ 3346
0. 1438
0.3346

-2.12 . 0356
2.08 .0388
1.80 .0744
1.76 ,0809
3.11 .0022
1.67 .0977
3.08 .0024
0.09 .9316
1.79 .0754
2 95 .0037
2 86 ~ 0048
4.06 .0001
2.62 .0095
0.79 . ~ 282

-4.53 .0000
-2.53 .0125

-0.0281
0.4925
0.0259
1.4435

.0.2671
0.0038
0,2048
0.5247
0.5799
1.5396
0.6485
1 ~ 9111
0.6279
0. 8193
0.4140
0.2916

0.2281
0.0565

-0.6322
0,0431
0.8735
1. 1109

-0.6805
0.5823
0.0227
0.4326
0. 1729
0.8040
0 ~ 1424
0 '878
0.8896

-1.3987

Paired coeparisons of least square means between periods

Source

Period

Difference Std. Brr. T-value Prob. Upper 95%

0.4026 0.1450 2.777 .0061 0.1627

Lover 95$

0.6424

Paired cceparisons of least square means among stations betveen periods

Source Difference Std. Err. T-value Prob. Upper 951 Le~sr 951

Sration Oi
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

1.0724
0.0130
0.4139
0.6848
0.9468
0. 1194
0 ~ 1934

0.4612
0.3815
0.3641
0.3746
0.3641
0.3653
0.3641

-2.33
-0.03l. 14
-1.83
2.60
0.33
0.53

.0213

.9729

.2574

.0694

.0102

. 7443
,5962

0.3094
0. 6181
0.1886
0.0651
0.3 '4
0.7238
0.7958

-l.8353
0 ~ 6441
1.0163

-1.3045
1. 5493
0.4850

-0.4091

Station-period means and deltas from original data vhere control ne2

Starion Standard Upper Lover
station Period N wean Range Error'58 c.i. 958 c.i. wean

Delta
Delta
Range

Upper Lover
95% CIi. 95% C.I.

04
04
05
05
06
06
08
08
09
09
10
10
12
12

Op 1
Op 2
Op 1
Op 2
Op 1
Op. 2
Op. 1
Op 2
Op. 1
Op 2
Op 1
Op 2
Op-1
Op 2

16 1'29. 56
4 2.10

16 125.71
5 54.12

26 128.95
5 23.20

19 53. 84
5 3.00

26 64.23
5 0.04

25 99.86
5 33.96

26 249.06
5 170 76

292.80
4.80

265.00
104.00
303.20

56.40
199. 60

14. 80
326.00

0.20
381. 80

87.80
491.40
276.00

25.872
1.190

20.788
20.338
16.045
11.982
15. 212
2.950

16.810
0.040

25.360
20.816
32. 514
65.356

184.71
5 '9

170. 02
110.59
162.00
56.47
85.80
11.19
98.85
0.15

152,21
91.76

316.02
352.22

74.42
1.69

81.40
2.35

95.91
10.07
21.88
5.19

29.61
0.07

47.52
23.84

182. 10
10.70

-100. 09
12.73
96.24
35.88

-90.45
-4.96
17.25
15 ~ 24
25.73
18.20
64.33
15.72

210.56
152. 52

303.90
43.20

233,10
58.70

305.60
18.20

165.50
32.40

330.90
47.20

386.30
60.80

480,00
278.60

48 ~ 03
46.65
55.64
4.48

62.29
4.21
5.06

35.78
8.65

44.87
16.03
18.18

146.23
1$ .97

-152.16
21.20

136.85
67.28

118.61
14.13
39.56
5.30

-60.11
8.47

112.63
49.62

274.89
319.01

Period means and deltas from original control data where nv2

Period

Op 1
Op. 2

Statioa SCandard Upper Lever
N wean Range Error 958 C.I. 95% C.I.

26 38.50 119.80 6.03$ 50.93 26.08
5 18.24 47.20 9.59$ 44.87 8 '9



Analysis ot Variance for NET for 0404 - Tetraclfra rubescens

Stations ~ 4, 5, 6, 8, 9, 10, 12 level +I It NLLN

Data transformed using log base10(x + I)
Results Ior Analysis of Variance

Source Source dt Error dt P-value Prob.

PERIOD
SEASON
STATION
PER IOUS SEASON
STATION'ERIOD
STATIONS SEASON
PERIODS STATIONiSEASON

Results for Pover Analysis
Pover at alpha ~ .I

160.000
160.000
160.000
160.000
160.000
160.000
160.000

0.24
11.74
10.28
0.55
2.38
0.75
0.38

0.6239
0.0008
0.0000
0.4602
0.0317
0.6083
0.8906

Source

Non
Centrality
Parameter

Ad)usted non-
Centrality
Parameter Pover

Power 'to
Adjusted Detect 50%
Pover Change

PERIOD 0.24 0.00 0.1403 0.9921
STATIONS l'ERIOD 14 ~ 26 8.08 0 ~ 8$ 07 0.6449 0.138

'stimatesfor contrasts on combinations oi interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Perfod in PC
Period in PC-S
Period in PC-W
I'eriod in DC-S
Period in DC-W

0.4551
0. 8061

.1.0551
-0.5570

1. 2332
-0.3230

0. 5170
0.493

'.5946

0.7874
0.6681
0.7892

0.880 .3801
-1.634 .1043
-1.774 .0779
0.707 .4803
1.846 .0668

-0.409 .6828

Least square means a confidence intervals Ircm analysis ot variance

Source LS Hean Std. Err. T-value Prob. Upper 95$ Lower
95t'eriod

Op~I
Period Op-2
Op104
Op?04
Op 105
Op 205
Op 106
Op 206
Oplcs
Op 208
Op.l 09
Op209
Op 1 10
Op 210
Op 1 12
Op 2 12

0. 019
0.031
0.057
0.460
0.214
0.459
0.426
0.583
0.140

-0.505
-0.310

0.851
-0.657
-0.0$ 2
0.273
0.150

0.0426
0.0928
0.1291
0.2980
0 ~ 1'? 91
0.2356
0.1012
0.2356
0.1186
0.2356
0. 1012
0.2356
0.1033
0.2356
0. 1012
0.2356

0.46
0.33
0.44
1,54
1.66
1.95
4.21
2.48
ls18
F 14
3 '6
3. 61

-6.35
-0.35
2.69
0.64

.6482

.7413

.6581
,1244
.0996
.0530
.0000
. 0143
.2407
.0336
.0026
.0004
.0000
.7281
.0078
.5254

0.0510
0.1842
0.2707
0.9534
0.4273
0.$ 491
0.5935
0.9733
0.0566
0.1152
0 ~ 1424
0.4614

-0.4856
0.3078
0.4 '3
0.5398

0,0899
0. 1228
0.1563
0.0328
0.0003
0.0695
0.2585
0.1937
0.3358
0.8948
0.4773
1.2410
0.8275
0.4719
0. 1053

-0.2399

Paired «osparisons ot least square means betveen perfods

Source

Period 0.0501 0.1021 0.491 .6239 0.1188 -0.2191

Difference Std. Err. T-value I'rob. Upper 95% Lover 95\

Paired comparisons ot least square means among stations betveen perfods

Source Dffference Std. Err. T value Prob. Upper 95$ Lo er 95$

Station O4
Station 05
Statfon 06
Station 08
Station 09
Station 10
Station 12

.0.4031
0.2456
0.1575
0.3653
0. 5414
0.5745
0.1229

0.3248
0.2686
0.2564
0.2638
0.2564
0.2573
0.2564

1.24
0.91
0.61
1.39
F 11
2.23
0,48

.2164

.3621

.5401

.1680

.0363

.0269
~ 6325

0.1342
0.1989
0.2668
0.8017
0.9656
0.1489
0.5472

0.9404
0.6900

-0.5817
0. 0711
0. 1171
1.0002
0.3014

Station. period means and deltas Ircm original data vhere control nv2

Station Standard Upper
Station-Period N Nean Range Error 95$ c.i.

Lover
95$ c.i.

Nean
Delta

Delta
Range ~

Upper
95% Cli,

Lover
95% C.I.

04 Op I
04 Op 2
05 Op I
05 Op-2
06 Op 1
06 Op.2
08 Op I
08 Op 2
09 Op I
09 Op 2
10 Op 1
10 Op 2
12 Op I
12 Op.?

16 33.13
11 ~ 15

16 23 ~ 16
5 8.88

26 27.12
5 9 ~ 12

19 45.51
5 78.40

26 81.33
5 174.40

25 121.515', 33.44
26 17.87

5 16.92

125.80
27 F 80

158.00
2 '00

223.40
25.20

113.80
77.60

364.60
204.60
368.00
79.40
80.40
27.20

8.7$ I
6.263
9.817
4.356
9.976
4.996
9.194

14 ~ 147
20.870
34.531
21.827
15.3$ 4
4.251
5.694

51.84 14.41
31. 08 -8. 78
4 '09 2 24
20.97 3.21
47,66 6.57
22.99 4.75
64.82 26.19

117.68 39.12
124.31 38.35
270.27 78.53
166.56 76.46
76.15 9.27
26 '3 9.11
32 F 73 1.11

-2.66
23.$ 8
7.30

26.70
-4.36
26.46
17.34

-42.$ 2
58.57

138.82
98.50

2 ~ 14
4.89

18. 66

92.80
99.60

114.80
92.00

180.20
89.60

132.30
105.60
3$ 1.40
232.20
380.20
40.00
56.80
90.40

11 ~ 23
95.46
21.73
74.34

9.39
73.40

0. 11
13 ~ 51
19.58
23.76
55.69
26.05
9.84

65.39

-16.56
47.71
7.13

20.94
18.10
20.48

-3 '57
-99.15
97.57

253.88
141.31
-21.77
-0.06
28.07

Period means and deltas from original control data where ni?

Period
Sratfon Standard Upper

N ReIn Range Error 95% C.I.
Lover

95% C.I.
Op. 1
Op 2

26 22.76 85.90 4.302 31.62 13.90
5 35.58 113.80 21.454 95.15, 23.99



Analysis ot Variance tor NET tor 0480 - tunicates. colonial/social unid.

Stations ~ 4, 5, 6, 8, 9, 10. 12 level +I tt MLLN

Data tranetOZeed ueing IOg baeejo(X v .5)

Results for Analysis ot Variance

Source Source dt Error df P-value I'rob,

PERIOD
SEASON
STATION
PERIOD~SEASON
STATIONS PERIOD
STATION'EASON
PERIOD* STATION ~ SEASON

Results for Pover Analysis
Power at alpha .1

160.000
160.000
160.000
160.000
160.000
160.000
160.000

23.33
8.21
2.11
3.21
1. 04
0.43
0. 19

0.0000
0.0047
0.0554
0.0749
0.4019
0.8570
0.9793

Source

PERIOD
STATIONS PERIOD

Non-
Centrality
Paraseter

23.33
6.24

Adjusted non- Pover to
Cenrrality Adjusted Detect 50%
Paraseter Povet Pover Change

22.04 0.9992 0 ~ 9988 0.1174
0.16 0.5342 0.1095 0.1089

Bstjnates for contrasts on coebinations ot interaction terse

Source Difterence Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC S
Period in PC-K
Period in DC-S
Period in DC-N

0.4919
0. 1768
0.2501
0. 1034
0.6667
0. 3171

0.1001
0.0956
0.1152
0.1525
0.1294
0.1529

4.912 .0000
1.850 .0662
2. 172 ~ 0314

-0.678 .4986
5.151 .0000
2.074 .0397

Least square scans 6 contidence intervals tran analysis ot variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lover 95%

Period Op I
Period Op-2
Op 1 04
Op 2 04
Op I 05
Op.2-05
Op 1 06
Op 2 06
Op I 08
Op 2 08
Op.1.09
Op 2 09
Op 1 10
Op 2 10
Op112
Op 212

0.033
0.129
0.020
0.010
0.006
0.073
0.027
0.168
0.044
0.168
0.045
0.168
0.045
0. 168
0 ~ 045
0.168

0.0082
0.0180
0.0250
0.0577
0.0250
0.0456
0.0196
0.0456
0.0230
0.0456
0.0196
0.0456
0.0200
0.0456
0.0196
0.0456

4.04 .0001
7 17 .0000
0.82 .4156
0.18 .8575
0.26 .7954
1.60 ~ 1115
1 ~ 37 ~ 1741
3.68 .0003
1.89 .0600

6S 0003
2 ~ 31 ~ 0221
3 F 68 .0003
2.26 .0253
3.68 .0003
2. 31 ~ 0221
3.68 .0003

0.0469
0.1S86
0.0618
0.0851
0.0479
0

1485'.0592

0.2433
0.0815
0.2433
0.0778
0.2433
0.0783
0.2433
0 ~ 0778
0.2433

0.0196
0.0991

-0.0210
0. 1059
0.0349

-0.0025
-0.005'7
0.0923
0.0055
0.0923
0.0129
0.0923
0.0121
0.0923
0.0129
0.0923

Paired coeparisons ot least square scans betveen periods

Source

Period 0.0955 0.0198 -4.830 .0000 -0.0628 -0.1282

Ditference Std. Err. T-value Prob. Upper 95% Lower 95%

Paired coeparisons ot least square scans anong stations between periods

Source Difference Std. Brr. T-value Prob. Upper 95% Lower 954

Station 04
Station 05
Station 06
Starion 08
Station 09
Station 10
Station 12

0,0308
0.0665
O.jejo
0.1243
0.1225
0.1226
Ovj225

0.0629
0.0520
0.0497
0.0511
0.0497
0.0498
0.0497

0.49
-1.28
2. 84
2,43
2.47

-2.46
2 ~ 47

.6253

.2029

.0051

.0161
~ 0147
.0149
.0147

0.1349
0.0196

-0 '589
0.0398
0.0403
0.0402
0.0403

-0.0733
-0.1526
0.2232
0.2088
0.2047

-0.2051
0.2047

Station. period scans and deltas fran original data where control na2

Station Standard Upper Lover Mean
Station-Period N Mean Range Error 95% c.i. 958 c.i. Delta

Delta
Range

Upper
958 Cli.

Lover
95% C.I.

04 Op I
04 Op 2
OS Op 1
05 Op 2
06 Op 1
06 Op 2
08 Op 1
08 Op.2
09 Op 1
09 Op 2
10 Op 1
10 Op 2
12 Op 1
12 Op-2

16 0,02 0.14 0.010
4 0.40 1.32 0.314

16 0.04 0.35 0.024
5 0.14 0.21 0.038

26 0.03 0.83 0.032
5 0.00 0.00 0.000

19 0.00 0.00 0.000
5 0.00 0.00 0.000

26 0.00 0.00 0.000
5 0.00 0.00 0.000

25 0.00 0.00 0.000
5 0.00 0.00 0.000

26 0.00 0.00 0.000
5 0.00 0.00 0.000

0.04 0.00 0 '3
~ 1.40 0.40 0.06

0.09 0.01 0.00
0.24 0.03 0 ~ 19
0.10 -0.03 0.03

0.33
0.05
0.33
0.06
0.33
0.06
0.33
0.06
0.33

0.24
0.56
0.45
1.08
1. 11
1.08
0.17
1.08
0.35
1.08
0.35
1.08
0.35
1.08

0.06
0.35
0.06
0.73
0 ~ 10
0.88
0.09
0.88
0.09
0.88
0.10
0.88
0. 09
0. 88

0. 01
0.47
0.05
0.34
0.05
0 ~ 21
0.02
0 ~ 21
0.03
0.21
0.03
0.21
0.03
0.21

Period scans and deltas from original control data where nej

Period

Op. 1
Op 2

Station Standard Upper Lover
N Mean Range Brror 95% C.I. 958 C.I.

26 0.06 0.35 0.016 0.09 0.03
5 0.33 1.08 0 ~ 197 0.88 0.21



Analysis of variance for HBT for Ispp - spp. Inverts
Stations ~ 4. 5, 6, 8, 9. 10, 12 level vl it MLLW

Data transformed using log baselo(x e .Ij
Source

PERIOD
SEASON
STATION
PER IODiS EASON
STATIONS PERZOD
STATION* SEASON
PERIODiSTATION+SEASON

Source df Error df

160.000
160.000
160,000
160.000
160.000
160.000
160 F 000

P-value

4.12ll~ 46
12.76
0.32
2.36
1.21l. 62

Prob.

0.0440
0.0009
0.0000
0. 5717
0.0328
0.3049
0.1440

Results for Pover Analysis
Pover at alpha ~ .1

Non-
Centrality

source Parameter

Adjusted non
Centrality
Parameter Pover

Pover to
Adjusred Detect 50%
Power Change

PERIOD 4.12 3.07 0.6468 0.5400 1.0000
STATION PERZOD 14. 15 7.97 0.8783 0.6391 0.1002

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
period in PC-S
Period in PC-M
Period in DC S
Period in DC-W

.0.1540
0.0213
0 ~ 1162
0.0735
0. 0102
0.2977

0.0625
0.0596
0.0719
0,0952
0.0807
0.0954

2.464
0.358

-1. 616
0.772

-0.126
3.122

. 0148

.7210

.1080

.4411
~ 8996
.0021

Least square means A confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Vpper 95% Lower 95%

Period Op-I
I'eriod Op-2
Op104
Op 2 04
Op.1.05
Op 205
Op-1-06
Op)06
Opl 08
Op208
Op109
Op.2. 09
Op 1 10
Op 2.10
Op 1 12
Op.2 12

-0.033
0.008

-0.068
0,118
0.095

-0.065
0.073
0.032

-0.002
0.016
0.074
0.024
0.021
0.087
0.063
0 ~ 014

0.0051
0.0112
0.0156
0.0360
0.0156
0.0285
0.0122
0.0285
0. 0141
0.0285
0. 0122
0.0285
0.0125
0.0285
0.0122
0.0285

6.37
0.69

-4.36
).28
6 ~ 11
2.28
5.99
1.13
0.16
0,57

-6.07
0.84
1.67
3.04
5i14
1 ~ 21

.0000

.4919
~ 0000
.0013
.0000
.0236
.0000
.2603
.8734
.5689
.0000
.4009
.0974
,0028
.0000
.2293

0.0243
0.0108

-0.0422
0.0584
0.0695
0.0180
0.0530
0.0149
0.021 ~
0.0634
0.0541
0.0711
0.0415
0. 1316
0.0831
0.0815

0.0413
0,0263

-0.0938
0. 1776
0.1211
0. 1122
0.0935
0.0793
0.0260
0.0309

-0.0945
0.0231
0.0002
0.0394
0.0427
0.0127

Paired comparisons of least square means betveen periods
Source

Period

Difference Std. Err. T-value,

0.0250 0.0123 2.030

Prob. Vpper 95%

.0440 0.0046

Lover 95%

0.0455

Paired comparisons of least square means among stations berween periods

Source Difference Std. Err. T-value Prob. Vpper 958 Lover 958

Station 04
Station 05
Station 06
Station 08
Station 09
Station 10
Station 12

0.0500
0.0303
0.04]1
0.0185
0.0983

.0.0657
0.0285

0. 0192
0.0325
0.0310
0. 0319
0.0310
0.0311
0. 0110

1,27
0.93
1.33
0.58

.3.17
2.11
0.92

.2044

.3524
~ 1870
.5616
.0018
.0362
.3584

0. 1149
0.023 ~
0.0102
0.0342
0.0470
0.0143
0.0798

0.0149
0.0840

-0.0923
-0.0713
0.1496
0.1171
0.0227

Station-period means and deltas from original data vhere control ns)

Starion Standard Vpper
Station-Period N Mean Range Error 958 c.i.

Lover
958 c.i. Mean

Delta
Delta Upper Lover
Range 958 CII. 958 C.i.

04 Op 1
04 Op 2
05 Op-1
05 Op. 2
06 Op.l
06 Op-2
08 Op 1
08 Op 2
09 Op 1
09 Op.2
10 Op I
10 Op 2
12 Op 1
12 Op 2

16 1'7.00
4 18.08

16 18.12
5 16.52

26 16.83
5 15.48

19 14.67
5 14. 14

26 16.83
5 13.80

25 13.59
5 11 ~ 94

26 12.25
5 13.22

6.40 0.536
9.20 2,128
9.90 0.607
9.10 1.480

10.50 0.394
4.90 0.904
5.30 0.357
4.80 0.763
5 ~ 90 0 ~ 307
3.70 0.644
9.30 0.407
4.40 0.797
5.20 0.248
3.40 0.583

18.14
24.85
19 ~ 41
20.63
17. 65
17.99
15.42
16 ~ 26
17.46
15.59
14,43
14 ~ 15
12.77
14.84

n

15.86
11.10
16. 82
12 ~ 41
16.02
12,97
13.92
12,02
16.20
12.01
12.75
9.73

11.74
11.60

-2.55
4.09

-3.67
-2.30
2.67

-1.26
0.07
0.08

-2.66
0.42
0.56
2.28l. 91
1.00

9.65 -1.12
9.25 2.86
8.65 2.30
8.40 1.66

10.05 1.76
4.20 0.67
6,15 0.71
8.45 4.05
6.25 1.97
7.35 3.92
9i05 1.46
8.45 6.42
7.25 2.56
2.40 2.24

3.99
11.03
-5.05
6.26

-3.58
).19
0.85
3.89
3.36

-3.08
-0.3)
1,86
1.27
0.24

Period means and deltas from original control data where ne)

Period

Op 1
Op 2

Station Standard Vpper
N Mean Range Error 958 C.I.

26 14.17 4.10 0.256 14.70
5 14.22 4.75 0.796 16.41

Lower
95% C.Z.

13.64
12.01
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Analysis of Variance for SLC for 0981 - Ahnfeltiopsis linearis
Stat,ions ~ 2210, 0611, 0910, 0915. 1015. 1210

Data transformed using log baselo(x w .I)
Results for Analysis of Variance

Source Source df Error df P-value Prob.

PBRIOD
SEASON
STATION
PERIOD~ SBASON
STATIONS PERIOD
STATION SEASON
PBRIODaSTATION SEASON

Results for Power Anal'ysis
Pover at alpha ~ .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

6 ~ 04
1.99
1.25
1.14
1.61
1.06
0.47

0.0158
0. 1615
0.2939
0.2890
0.1647
0.3891
0.7981

Source

PERIOD
STATIONS PBRIOD

Non-
Centraliry
Parameter

6.04
8.05

Adjusted non- Power to
Centrality Adjusted Detect 508
Parameter Power Pover Change

4.92 0.7869 0.7112 0.3728
2.88 0.6673 0.3125 0.1434

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in FC-W
Period in DC-S
Period in DC-w

2.9693
0.3852
0.0707
0.6997

-1.5339
-4.4048

0.9567
0.4358
0.5007
0.7135
1 ~ 0497
1.5998

3.104 .0025
0.884 .3789
0.141 .8879
0.981 .3292

-1.461 .1472
2.753,0071

Least square means 8 confidence intervals from analysis of variance

Source LS Wean Std. Brr. T-value Prob. Upper 95t Lower
95l'eriod

Op-1
Period Op-2
Op 1 0611
Op.2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op.1 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op.2 1210
Op 1 1210
Op 2 2210

-0.420
0.010

-0.141
0.389
0.424
0.345
0.569

-0.260
0.452
0.279
1.049
0,139
0.113
0.272

0. 0719
0. 1598
0.1607
0. 3988
0 ~ 1714
0.3760
0.1927
0.3988
0. 1927
0 '988
0.1607
0.3760
0. 1756
0.3988

5.85
0.07
0.88
0.98
2 F 47
0.92
2.95

-0.65
2.35
0.70
6.52
0.37
0.64

-0.68

.0000

.9483

.3822

.3318

.0151

.3609

.0040

.5155

.0209

.4862

.0000

.7120

.5209

.4968

0.3009
0.2758
0.1259
1.0515

-0.1393
0.9698
0.2490
0.4021

-0.1324
0.3836

-0.7817
0.7638
0.4049
0.3904

0.5397
0.2550
0.4080
0.2734

-0.7085
0.2793

-0.8889
0.9228
0.7724
0.9412

-1.3156
-0.4853
0. 1785

-0.9345

Paired comparisons of least square means between periods
Source

Period

Difference Std. Err. T-value Prob. Upper 95%

-0.4307 0.1752 2.458 .0158 '0.1397

Lower 958

0.7217

Paired comparisons of least square means for stations betveen periods
Source Difference Std. Err. T-value Prob, Upper 95% Lower 958

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.5302
0.7691

-0.3086
-0.1736

1. 1878
0,3852

0.4300
0.4132
0.4429
0.4429
0.4089
0.4358

1.23
-1.86
0.70
0.39
2.90
0.88

.2206

.0658

.4877

.6960

.0046

.3789

0.1840
0.0828
0 ~ 4271
0. 5621
0.5086
1. 1090

1,2444
1.4555
1.0443

-0.9093
1.8671
0.3386

Station-period means and deltas from original data where control nwl

Station Standard Upper Lover
Station-Period N Wean Range Error '5t c.i. 95t c.i. Wean

Delta
Delta Upper
Range 95t CIi.

Lower
95% C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op-1
0915 Op-2
1015 Op 1
1015 Op-2
1210 Op 1
1210 Op 2
'2210 Op 1
2210 Op-2

19 0.24 1.50 0.096 0.44
3 0.17 0.50 0.167 0.88

18 0.64 2.00 0.150 0.96
4 0.38 1.00 0.239 1.14

14 0.93 3.50 0.286 1.55
3 0.67 0.50 0.167 1.38

14 0.82 4.00 0.354 1.59
3 0 ~ 83 1.50 0,441 2.73

19 2.47 7.50 0.452 3 '2
4 2 ~ 13 7.00 li663 7.42

16 0.00 0.00 0.000
3 0.83 2.00 0.601 3.42

0.03
-0.55
0.32
0.39
0.31

-0.05
0.06
1.06
1.52
3. 17

-1.75

-0.13
0. 17
0,53
0.00
0.79

-0.33
0.68

-0.50
2.37
1.75
0.06

-0.50

2.00 0.11
1.00 1.60
3.00 0.15
1.50 1.13
4.50 0 ~ 10
0.50 0.38
5.00 0.12
1.50 1.65
7.50 1.42
7.50 3.93
0.50 0.15
1.50 1.65

0.37
1.27

-0.90
1.13
1.47
1.05
1.48
2.65
3.32
7,43

-0.03
2.65

Period means and delras frcaa original control data vhere n~i

Period
Station Standard Upper

N Wean Range Error 95% C. I. Lover
95% C.I ~

Op 1
Op. 2

19 0 ~ 11 1.00 0.061 0.23 -0.02
4 0,38 0.50 0.125 0,77 0.02



Analysis of variance for SLC for 0049 - Calliarthron/Bossiella spp.-complex
Stations w 2210, 0611, 0910, 0915, 1015, 1210

Data transfoxmed using arcsin.
Results for Analysis of Variance

Source Source df Srror df P-value Prob.

PERIOD
SEASON
STATION
PERIOD~SEASON
STATZONiPERZOD
STATION SEASON
PERIOD~STATION+SEASON

Results for power Analysis
Power at alpha ~ .1

96.000
96.000
96.000
96 F 000
96.000
96.000
96.000

23.30
2.85

41.79
0.03
7.00
0.73
0.43

0.0000
0.0948
0.0000
0.8629
0.0000
0.6021
0.8251

Source

Non
Centrality
Parameter

Adjusted non-
Centrality
Parameter Power

Pover to
Adjusted Detect 50t
Power Change

PBRIOD 23.30 21.82 0.9992 0.9986 0.1000
STATION~PERIOD 35.02 29.29 0.9993 0.9970 0.1000

Estimates for contrasts on combinations of interaction terms

Source Differente Std. Err. T-value Prob.

Period in DC
Period in FC
Period in PC-S
Period in PC-N
Period in DC-S
Period in DC-N

-38.6545
2.8833
1.4340
4.3326

41.5932
35.7158

7.8305
3.5670
4 '978
5.8396
8.5915

13.0940

4.936 .0000
-0.808 .4209
0.350 .7271
0.742 .4599
4.8 ~ 1 .0000

-2.728 ~ 0076

Least square means 6 confidence intervals frcxa analysis of variance
Source LS Mean Std. Brr. T-value Prob. Upper 95t Lover 95t
Pex'iod Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

~ .222
11.145
9.878

31.860
7.667

20 348
-3.306

1 '38
10.210
4.718

12 ~ 460
16.899
11.575
8.692

0.5885
1.3078
1.3155
3.2644
1.4026
3.0778

'.5769
3.2644
1.5769
3.2644
1.3155
3.0778
1.4376
3 '644

7 '7
8.52
7.51
9.76
5.47
6. 61
2. 10
0.53
6.47
1.45
9.47
5.49
8.05
2.66

.0000

.0000

.0000

.0000

.0000

.0000

.0386

.5957

.0000

.1516

.0000

.0000

.0000

.0091

5.1997
13.3173
12.0627
37.1820

9.9969
25.4600

0.6874
7.1599

1'2 '292
10. 1398
14,6446
22.0105

9.1875
-3.2700

3.2448
8.9731
7.6929

26.4383
5.3377

15.2364
5.9255

-3.6838
7.5911
0.7039

10.2748
11.7869
13.9629
14. 1138

Paired comparisons of least square means bet~san periods
Source

Period

Difference Std. Ex'r. T-value Prob. Vpper 95't

-6.9230 1.4341 4.827 .0000 -4.5411

Lover 95t

9.3048
Paired comparisons of least square means for stations between periods
Source Difference Std. Err. T-value Prob. Vpper 95't Lover 95't

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

21. 9823
12.6809
-5.0445

5 ~ 4922
4.4390

-2.8833

3 ~ 5195
3.3823,
3.6254
3.6254
3 ~ 3471
3.5670

-6.25
3.75
1. 39
1. 51
1.33
0. 81

~ 0000 16.1368
.0003 -7.0633
. 1673 0.9768
.1331 11.5135
.1879 1.1201
.4209 3.0411

27,8279
18.2985

-11 ~ 0657
-0.5291
9i9982
8.8076

Station-period means and deltas from original data where control n~j
Station Standard Vpper LowerStation-Period N Mean Range Brrox 95t c.i. 95t c.i. Mean

Delta
Delta
Range

Vpper Lower
95t Cji. 95t C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 1
0915 Op 1
0915 Op 2
1015 Op I
1015 Op.2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op.2

19 25.32 32.50
3 3.83 2.00

18 29.94 32.50
4 17.50 15.00

14 47.71 22.00
3 41.83 9.00

14 25. 07 21 ~ 50
3 37.67 2.00

19 22.97 39.00
4 19.00 11.00

16 62.47 32.50
3 62.83 11.00

2.116
0.601
1.921
3 ~ 116
1.569
2.682
1.548
0 ~ 667
2 '34
2.345
2.636
3 '44

29.76 20.87
6.42 1.25

34.00 25.89
27.42 7.58
51.10 44.33
53.37 30.29
28.41 21.73
40.54 34.80
27.46 18.49
26.46 11.54
68.09 56.85
77.65 48.02

16.71
43.33
12.83
31.13
3.93
5.33

18 ~ 71
9.50

19.05
29.63
19.41
15.67

44.50
6.50

42.00
6.50

29.50
14.50
40.00
9.00

32.00
13.50
26.50

4 F 00

22.05
51.41
17.34
35.64
0.58

25.45
24 ~ 12
21.48
22 ~ 87
40.29
15.53
9.93

11 ~ 37
35.25
8.32

26 '1
8.44

14.78
13 ~ 21
-2.48
15.23
18.96

-23.28
21.40

Period means and deltas ftcca original control data vhere nej

Period
Station Standard Upper Lover

N Mean Range Brror 95t C.Z. 95't C.I.
Op 1
Op-2

19 42 '3 40.00
4 48.63 10.00

2.112 46.46 37.59
2.095 55.29 41.96



Analysis of Variance for SLC for 0112 - Callophyllis spp.

Stations 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log base10(x + .5)

Results for Analysis of Variance

Source Source dC Error df P-value Prob.

PERIOD
SEASON
STATION
PERIOD~SEASON
STATIONiPERIOD
STATION~SEASON
PERIODi STATIONiS EASON

96,000
96.000
96.000
96.000
96.000
96.000
96.000

0.09
2. 15
3.65
2.17
0.59
0.58
0.2 ~

0.7706
0.1460
0.0046
0.1438
0.7057
0.7159
0 '445

Results for lower Analysis
Pover at alpha ~ .1

l
Non
Centrality

Source Parameter ~

Adjusted non-
Centrality
Parameter Pover

Power to
Adjusted Detect 50t
Pover Change

'PERIOD 0.09 ~ 0.00 0.1143 0.7241
STATION'PERIOD .2.S6 0.00 0.3188 0.2085

Estimates for contrasts on combinations of interacrion terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in FC-S
Period in PC-W
Period in DC-8
Period in DC-N

0 '614
0.1081
0.0413
0.1749
0.9676

-0.4448

0.4773
0.2i74
0.2498
0.3559
0.5236
0. 7981

0.548 .5851
0.497 ~ 6202
0.165 .8691
0.491 ~ 6242
1.848 .0617

-0.557 .5786

Least square means 6 confidence intervals from analysis of variance
Source LS Hean Std. Err. T-value Prob. Upper 95t Lower 95t

Period Op I
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op-2 2210

0.468
0.443
0.630
0.571
0.707
0.447
0.424
0.332
0.360
0.511
0.658
0 '97
0.030
0~138

0.0359
0. 0791
0.0802
0. i990
0.0855
0. 1876
0.0961
0.1990
0.0961
0. 1990
0.0802
0.1876
0 '876
0. 1990

13.05
5.55
7.86
2. 81
8.21
2.38
4.41i.61
3.74
2.87
8.21
3 ~ 18
0. 34
0.69

.0000 0.5278

. 0000 0. 5150

.0000 0.7635

.0051 0.9013

.0000 0.8493

.0192 0.7584

.0000 0.5835
~ 0982 0.6621
.0003 0.5i94
.0051 0.9013
.0000 Oi7915
.0020 0.9089
.7359 0.1752
.4905 0.4682

0.4086
0.3103
0.4972

'.2404

0.5653
0.1353
0.2642
0.0018
0.2002
0.F 04
0.5252
0 F 2858
0.1159
0.1927

Paired comparisons of least square means betveen periods
Source

Ieriod
Difference Std. Err. T-value

0.0256 0.0874 0.292 .7706 0.1707 0. 1196

Prob. Upper 95t Lover 95t

Paired comparisons of least square means for stations between periods
Source DICCerence Std. Err. T-value Prob. Upper 95t Lover 95't

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
station 2210

0.0595
0.2604
0.0916
0.2110
0. 0610
0.1081

0.2145
0.2061
0.2210
0.2210
0 ~ 2040
0. 2174

0.28
1.26
0.41
0.96
0.30

-0.50

7820 0.4158
2095 0.6028
6195 0.4586
3419 0. 1559
7657 0.3998
6202 0.2530

0.2968
0.0819
0.2754
0.5780.
0.2779 "

0.4692

Station-period means and deltas Crom original data vhere concrol n~l
Scstion Standard Upper Lower

Station-period N Hean Range Error 95t c.i. 95t c.i
Hean

Delta
Delta
Range

Upper
95t Cli

Lover
95t C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op.2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op-2
2210 Op 1
2210 Op 2

19 0.53 2.50 0.181
3 0.00 0.00 0.000

18 0.44 2.50 0.156
0.50 1.50 0.354

14 1.32 7.00 0.504
3 0.33 1.00 0.333

14 1.54 5.50 0.501
3 0.00 0.00 0.000

19 0.45 4.50 0,245
0.00 0.00 0.000

16 3.81 9.00 0.694
3 1.17 2.50 0.726

0. 71
1.63
2.41
1 ~ 77
2.62

0.96

5.29
4.29

0 ~ 12
0.63
0.23
1.10
0.45

0.07

2.33
-1.96

0.91 O.is» 3.63
1.50
3.92
1. 13
2.89
1 ~ 17
2.68
1.50
3.71
1. 63
0.47
0.33

8.00
2.00
8.00
1. 50
9.00
2.00
9.00
2.00
8.00
2.00
9,50
0.50

4.64
, 3.98

4.81
2.32

4. 04
', 4.09

3.98
4.71

i 2.98
1.85
1.05

2.62
0.98
2 ~ 91
0.07
1.50
1.70
1 ~ 27
0.98
2.65
0.27
0. 91
0. 38

Period means and deltas from original control data vhere nial

Period

Op I
Op 2

Scacion SCandard Upper Lover
N Hean Range Error 95t C. I. 95't C.I.

19 4.16 8.50 0.534 5.28 3.04
4 1.63 2.00 0.427 2.98 0.27



Analysis of Variance for SLC for 0125 Chondracanthus corymbiferus
Stations 2210, 0611. 0910, 0915. 1015, 1210

Data transformed using log baselc(x w .I)
Results. for Analysis of variance

Source Source df Error df P value Prob.
PERIOD
SEASON
STATION
PERIODiSEASON
STATIONiPERIOD
STATION~SEASON
PBRIOD STATION SEASON

Results for power Analysis
Power at. alpha w .1

96.000
96 000
96.000
96.000
96.000
96.000
96.000

34.96
13.48
5.47
0 ~ 36
1.05
1. 03
0. 36

0.0000
0.0004
0.0002
0.5497
0.3955
0.4065
0.8742

Source

PERIOD
STATIONiPBRIOD

Non-
Centrality
Parameter

34.96
5.23

Adjusted non-
Centrality
Parameter Pover

33 '3 1.0000
0.12 0.4890

Pover to
adjusted Detect 508
Power Change

1.0000 1.0000
0.1078 0.1001

Estisetes for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-W
Period in DC-S
Period in DC-W

2.5209
-0.1539
0.1253
0. 1826
2.2779
2.7638

0.4117
0 ~ 1875
0.2154
0.3070
0 ~ 4517
0.6884

6 123 .0000
0. 821 4138
0 '82 .5622
0.595 .5535
5 '43 .0000
4.015 .0001

Least square scans 8 confidence intervals from analysis of variance
Source LS Sean Std. Err. T-Value Prab. Upper 958 Lcwer 958

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op.l 0915
Op 2 0915
Op.l 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op.l 2210
Op 2 2210

0.128
0.574

-0.055
0 '67
0.181
0.701
0.309
0.685
0. 195
0,715
0.288
0.671

-0.150
0.004

0.0309
0.0688
0.0692
0. 1716
0.0737
0. 1618
0.0829
0. 1716
0.0829
0. 1716
0.0692
0.1618
0.0756
0.1716

4 ~ 14 .0001
8.35 .0000
0.79 .4324
3.89 .0002
2.46 .0158
4.33 .0000
3.73 .0003
3 '9 .0001
2.36 .0204
4 ~ 17 ~ 0001
4.16 .0001
4.15 .0001
1 ~ 98 .0505
0.02 .9804

0. 1796
0.6882
0.0603
0.9524
0.3037
0.9695
0.4469
0.9704
0. 3331
1.0002
0.4027
0.9402

-0.0242
0.2893

0.0768
0.4598

-0.1694
0.3823
0.0587
0.4320
0, 1715
0.4003
0,0577
0.4301
0. 1729
0,4027

-0.2752
0.2808

Paired comparisons of least square means between periods
Source „

Period

Difference Std. Err. T-value Prob. Upper 958

.0.4458 0,0754 5.913 .0000 -0.3206

Lower 95%

0 ~ 5710

Paired CCmpariSOnS Of leaat Square mesne fOr StatiOna between periOda
Source Difference Std. Brr. T-value Prob. Upper 958 Lower 958

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.7219
0.5196
0.3761
0. 5197
0.3836
0.1539

0. 1850
0.1778
0.1906
0 ~ 1906
0.1760
0. 1875

3.90
2.92
1.97

-2.73
-2.18
0.82

.0002

.0043

.0513

.0076

.0317

.4138

0.4145
0.2242
0.0596
0.2032

-0.0913
0. 1575

1.0292
0.8149
0.6927
0.8363
0.6759
0.4654

Station-period means and deltas from original data vhere control n 1

Station Standard Upper Lower weanStation-Period N Mean Range Brror 958 c.i. 953 c.i Delta
Delta
Range

Upper
95% CIi.

Lower
95% C.I.

0611 Op 1
0611 Op 2
0910 Op-1
0910 Op.2
0915 Op.l
0915 Op-2
101S Op
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op.2

19 32.71 75,50
3 8.00 9.00

18 16.36 29 50
4 6.13 7 ~ 00

14 15.36 25.50
3 6.67 5.50

14 15.00 18.50
3 7.17 11 ~ 00

19 12.55 34.00
4 7 '3 14.00

16 29.09 24.00
3 26 '3 9.50

5.265
2.646
1 972
1.477
2.458l.641
1.567
3.667
1,848
3. 010
1 ~ 691
2.744

43i77
19.38
20.52
10.83
20.67
13.73
18.39
22.94
16.43
16.70
32.70

'8.14

21.65
-3.38
12.20
1.42

10.05
0.40

11.61
8.61
8.67
2.45

25.49
14.53

13.03
18.83
3.47

21.00'.46
20.17

5.82
19. 67
7. 13

20.00
9.00
0.50

81.00
26.50
35.50
15.50
33 00
21.50
25.00
17.50
47.50
12.00
20.00
12.50

0.67
55.18
8.93

32.12
11.14
49.67
9.24

41.48
12.32
28.67

5.72
17.76

.25.38
17.51
-1 ~ 99
9.88
0.21

-9.34
2,40
2.14l. 95

11,33
12.28
16.76

Period means and deltas from original control data where nwl

Period

Op 1
Op 2

Station Standard Upper Lover
N wean Range Error 95% C.I. 95% C.I.

19 19.68 18 50 1.213 22.23 17.13
4 27.13 21.00 4.602 41.77 12.48



Analysis o! Variance for SLC for 1305 - Chondracanthus harveyanus/spinosus

Stations a 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basej0<x + .5)

Results for Analysis of Variance

Source Source df Error df P-value

PERIOD
SEASON
STATION
PERIOD~SEASON
STATION'PERIOD
STATIONiS EASON
PERIOD'STATION*SEASON

Results for Pover Analysis
POver at alpha a .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

4.20
0.23

15.30
0,07
1.58
1.11
0.81

0.0432
0.6356
0.0000
0.7909
0.1726
0.3613
0.5471

Non-
Centrality
Parameter

Ad)usted
Power

4.20
7. 91

Ad)usted non-
Centrality

Source Parameter Power

PERIOD 3.11 0.6518 0.5429
STATIONS PERIOD 2.74 Oi6594 0.3017

'll

Estimates for contrasts on ccmbinations of interaction terms

Power to
Detect 508
Change

0,3515
0.2689

„

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-w
Period in DC-S
Period in DC-N

0,9588
0.0000
0.0000
0.0000
1.0832
0.8344

0.4258
0.1939
0.2228
0. 3175
0.4671
0.7120

2.252 .0266
0.000 1.000
0.000 1.000
0.000 1.000
2.319 .0225
1 ~ 172 . 2441

Least square means 8 confidence intervals from analysis of variance
Source Std. Err. T-value Prob. Upper 95% Lover 958

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op.l 0910
Op 2 0910
Op 1 0915
Op.2 0915
Op 1 1015
Op 2 1015
Op-1 1210
Op.2 1210
Op 1 2210
Op.2 2210

0.195
-0.355
0.000
0.000

-0.192
0.569
0.320
0.369
0.000
0.000
0.657
1 ~ 189

-0.000
0.000

0.0320
0. 0711
0.0715
0. 1775
0.0763
0.1673
0.0857
0. 1775
0.0857
0. 1775
0.0715
0.1673
0.0782
0. 1775

6.09
-4.99
0.00

-0.00
2.51

-3.40
-3.73

2>08
0.00

-0.00
9. 19
7 ~ 11

-0.00
0.00

.0000

.0000
1.000
1,000
.0136
.0010
.0003
.0401
1.000
1.000
.0000
.0000
1,000
1.000

-0. 1417
-0.2365
0.1188
0.2948
0.0650

-0.2910
-0.1'776
-0.0745
0. 1424
0.2948
0.5384
0.9115
0.1298
0.2948

0.2480
0 '727
0,1188

-0.2948
0. 3183
0.8 ~ 69

-0.4624
'.6641,

.0.1424
-0.2948
0.7760
1,4674
0. 1298
0.2948

Paired comparisons of least square means between periods
Source

Period

Difference Std. Err. T-value

0.1598 0.0780 2.049

Irob. Upper 95% Lover 953

.0432 0.2893
,

0.0303

Paired comparisons of least square means for stations betveen periods
Source Difference Std. Err. T-value Prob. Upper 958 Lover 958

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.0000
0.3773
0.0493
0.0000
0.5322

-0.0000

0 ~ 1914
0.1839
0.1971
0.1971
0 ~ 1820
0. 1939

0.00
2.05
0.25
0.00
2.92
0.00

1.000 0.3178
.0429 0.6827
.8032 0.3767
1.000 0.3274
.0043 0.8345
1.000 0.3221

0.3178
0,0718

-0. 2781
0.3274
0.2300
0.3221

Station-period means and deltas from original data vhere control nij
Station Standard Upper Lower

Station-Period N Nean Range Error 95% c.i. 958 c.i.
Hean

Delta
Delta
Range

Upper
95\ CIi.

Lover
95% C.Z ~

0611 Op 1
0611 Op-2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op.2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
0210 Op-1
2210 Op-2

19 0,00 0.00
3 0.00 0.00

18 0.47 2.50
1.13 2.00

14 1.14 4.50
1.50 2.50

14 0.00 0 F 00
3 0.00 0.00

19 3 47 16.00
4 9.00 16 00

16 0.00 0.00
3 0.00 0.00

0.000
0.000
0 '74
0.473
0.417
0.764
0.000
0.000
0.985
3.719
0.000
0.000

5.54
20.84

1.40
2.84

0.84 0.11
2.63 0.38
F 04 0.24
4.79 -1.79

0.00
0.00
0.47
1 ~ 13
1.14
1.50
0.00
0.00

-3.47
9.00
0.00
0.00

0.00
0. 00
2.50
2.00
F 50
2.50
0 F 00
0.00

16.00
16.00
0.00
0.00

0.11
0.38

-0.24
1.79

1.40
2. 84

0,84
-2.63
2.04
4 i79

5.54
-20.84

Period means and deltas from original control data where n 1

Period

Op 1
Op.2

Station Standard Upper Lower
N Nean Range Error 95% C.Z ~ 95\ C.Z.

19 0.00 0.00 0.000
0.00 0.00 0.000



Analysis of Variance for SLC for 1302 - Chzysophyta unid.
Stations 2210. 0611. 0910, 0915. 1015, 1210

Data not transformed.

Results for Analysis of Variance

Source Source df Brror df P-value Prob.

PERIOD
SEASON
STATION
PERIODS S EASON
STATIONiPERIOD
STATION~SEASON
PERIOD'STATIONiSEASON

Results for Power Analysis
Power at alpha ~ .1

102.000
102.000
102.000
102.000
102.000
102.000
102.000

5.55
8.47
1. 63
1.20
1.24
0.55
0.77

0.0204
0.0044
0. 1598
0.2763
0.2967
0.7390
0.5771

Source

Non-
Centrality
Paraneter

Ad)usted non- Power to
Centrality Adjusted Detect 50%
Paraseter Power Power Change

PERIOD 5.55 4.44 0.7568 0.6734 0.3645
STATION PERIOD 6. 19 1.07 0 5562 0.1746 0.1389

Estimates for contrasts on coebinations of interaction terms

Source Difference Std. Brr. T-value Prob.

I'eriod in DC
Period in FC
Period in PC-S
Period in PC-N
Period in DC-S
Period in DC-N

16.5769
0.2000
0.0000
0.4000
8.7705

24.3833

6. 3341
2.8605
2.9238
4 '174
6.2375

11.0261

2; 617 . 0102
-0.070 .9444
Oi000 1 ~ 000
0.081 .9353
1. 406 ~ 1627
2.211 .0292

Least square neans 8 confidence intervals fram analysis of variance
Sou t'ce Std. Err. T-value I rob. Upper 958 Lower 958

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op.l 0910
Op 2 09XO
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op I 1210
Op 2 1210
Op 1 2210
Op 2 2210

1.784
4.514

-3.538
4.667
2.485
9.125

'1.837
3.417
0.437
7.250
1.208
1.625

-1.200
1.000

0.4956
1 ~ 0470
1.1078
2.5917
1 ~ 1811
2.5094
1. 3279
2.5917
1 ~ 3279
2 ~ 5917
1.1078
2.5094
1. 2106
2. 5917

-3.60
4 '1
3 ~ 19
1. 80
2. 10
3.64
1 ~ 38
1.32
0.33
2.80
1.09

-0.65
0.99
0.39

.0005
'.0000

.0019
~ 0747
.0379
.0004
.1694
.1904
.7425
.0062
.2779
~ 5187
.3239
.7004

0.9618
-2.7760
1,6997
0.3646
0.5240

-4.9596
0.3666
0.8854
1 ~ 7666

-2.9480
0.6305
2.5404
0.8095
3.3020

2.6070
6.2518

-5.3773
8.9687
4.4452

13.2904
4.04X6
7.7187

-2.6416
11.5520
3.0471
5.7904

-3.2095
5.3020

Paired cceparjsons of least square means bet~san periods
Source

Period 2.7295 1.1583 2.356

Difference Std. Err. T-value

.0204 4.6522 0.8067

Prob. Upper 95% Lower 95%

Paired comparisons of least square scans for stations between periods
Source Difference
Station 0611 1.1282
Station 0910 6.6404
Station 0915 X 5792
Station X015 6.8125
Station 1210 0,4167
Station 2210 -0.2000

Std. Err.
2.8185
2.7735
2 ~ 9121
2.9121
2.7430
2.8605

0 ~ 40
2.39
0.54
2,34
0.15
0.07

.6898

.0185

.5888

.0213

.8796
~ 9444

5.8067
11.2442
6.4130

11.6463
4.9699
4.5482

T-value Prob. Upper 95% Lower 95%

-3.5503
2.0366

-3.2546
1.9787
4.1366

-4.9482

Station-period means and deltas fran original data where control n~j
Station Standard Upper Lower

Station-Period N Nean Range Error '5% c.i. 95i c.i. Nean
Delta

Delta Upper Lower
Range 95% CIi. 95j C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
X210 Op 2
2210 Op.l
2210 Op 2

19
4

18
5

14
4

14

19
5

16
4

2.34 24 F 00
3.25 F 50
2.61 32.00
7.40 13.50
1.71 10.00
1.88 6.50
0.25 3.50
4.88 12.00
0.84 13.50
2.00 9.00
0.75 12.00
0.50 2.00

1.390 5.26
1.588 8.30
1.788 6.38
2.586 14.58
0.827 3.50
1.546 6.80
0.250 0.79
2.860 13.98
0.709 2.33
1.761 6.89
0.750 2.35
0.500 2.09

0.58
1,80
1 ~ 16
0.22
0.07

-3.05
0.29
4.23

-0.65
2.89
0.85
1.09

-2.26
3.25
2.61
7.40
1.71
1.88

-0.25
4.88
0.76
2.00

-0.75
-0.50

25.50 0.68
7.50 1.80

32.00 1.16
13.50 .0.22
10 F 00 0.07
6.50 3.05
3.50 0.29

12.00 4.23
15.00 0.75
9,00 2.89

12.00 0.85
2.00 1.09

5.20
8.30

-6.38
14.58
-3.50
-6.80
0.79

-13.98
2.27
6.89
2.35

-2.09
Period neans and deltas fran original control data where n~I

Period

Op 1
Op.2

Station Standard Upper Lower
N Mean Range Brror 954 C. I. 958 C.I.

19 0.08 1.50 0.079 0.24 -0.09
5 0.00 0.00 0.000



Analysis of variance for SLC for 0055 - Coralline offkcinalis
Stations 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using square root(x i I)
Results for Analysis of variance

SouZce Source df Error df P-value I'rob.
PERIOD
SEASON
STATION
PERIODiSEASON
STATIONS PERIOD
STATION'SEASON
PERIOD~STATION~SEASON

Results for Power Anal'ysis
Power at alpha ~ .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

8.60
0.01
2.45
0.57
0.40
0.10
0.23

0.0042
0.9238
0.0391
0.4529
0.8488
0.9920
0.9471

Source

Non
Centrality
Parameter

Adjusted non- power to
Centrality Adjusted Detect 50%
Iarameter Pover Pover Change

PERIOD 8.60 7.42 0.8975 0.8555 0.2298
STATION PERIOD 1.99 0.00 0.2436 0.1602

Estimates for contrasts on combinarions of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in FC-S
Period in FC-M
Period in DC S
Period in DC-M

1.8783
0.3223
0.2203
0.4243
1.4147
2. 3418

0.6828
0. 3110
0.3573
0.5092
0.7492
1.1418

2.751 .0071
1.036 .3027
0.616 .5390
0 '33 .4068
1.888 .0620
2.051 .0430

Least square means * confidence intervals from analysis of variance
Source LS Mean Std. Err, T-value Prob. Upper 95% Lover 95%,

Period Op-1
Period Op-2
OP 1 0611

, Op 2 0611
Op.l 0910
Op.2 0910
Op-1 0915
Op 2 0915
Op.j 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op-1 2210
Op-2 2210

0.254
0.113
0.401
0. 104
0.123

-0.304
0 '86
0 ~ 104
0.257
0.000
0.032
0.683
0.426
0.104

0. 0513
0. 1140
0.1147
0.2847
0. 1223
0.2684-
0.1375
0.2847
0.1375
0.2847
0. 1147
0.2684
0 ~ 1254
0.2847

4.95
0.99
3.49
0.36
1.00

-1.13
2.08
0.36
1.87
0.00
0.28

-2.55
3.40
0.36

.0000

.3252

.0007

.7168

.3186

.2602

.0405
~ '7168
.0642
1.000
~ 7825
.0125
.0010
.7168

0.3392
0.0766
0.5913
0.5763
0. 325'7
0.1418
0.5139
0.5763
0.4858
0.4728
0.2223
0.2376
0.63 '
0.5763

0.1688
0.3022
0. 2102

.0.3692
-0.0805
0.7497
0.0572
0.3692
0.0291

-0.4728
0. 1588
1 ~ 1290
0. 2176
0.3692

Paired comparisons of least square means betveen periods
Source

Period

Difference Std. Err. T-value

0.3668 0.1251 2.933 .0042 0 '745 0. 1591

Prob. Vpper 95% Lover 958

Paired comparisons of least square means for stations betveen periods
Source Difference Std. Err. T-value Prob. Vpper 95% Lover 95%

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.2972
0.4266
0.1820
0.2574
0.7151
0.3223

0.3069
0,2949
0.3161
0.3161
0. 2919
0. 3110

0.97
1.45
0.58
0.81
2.45
1.04

.3353 0.8069
~ 1513 0.9164
.5662 0.7070
~ 4174 0.7825
.0161 1.1998
.3027 0.8389

-0.2125
-0.0633
0.3431

-0.2676
0.2303

-0.1943 .

Station-period means and deltas from original data vhere control nij
Station Standard Vpper LowerStation-Period N Mean Range Error 95l c.i. 958 c.i. Mean

Delta
Delta Upper
Range 95t CIi.

Lover
95% C.Z.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op- 1
0915 Op-2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op 2

19
3

18
4

14
3

14
3

19
4

16
3

0.05 0.50
0.00 0.00
1.06 3.50
1.00 1.00
0.11 0.50
0.00 0.00
0.14 0.50
0.33 1.00
1.05 3.00
3.00 7.00
0.09 0.50
0.00 0.00

0.036 0.13 -0.02
0.000
0.265 1.61 0.50
0.204 1.65 0,35
0.057 0.23 0.02
0.000
0.063 0.28 0.01
0.333 1.77 1.10
0.253 1.58 0.52
1.671 8.32 2.32
0.050 0.20 0.01
0.000

1.08
O. 33
0.08

.0.63
0.75
0.33
0.71
0.00
0.08

-2.63
1.19
0.33

3.50
1.00
6.50
1.50
3.00
1.00
3,00
2.00
6.50
6.50
3.00
1.00

1.59
1 ~ 77
0.94
0.57
1,28
1.77
1.27
2.48
0.98
2.08
1.74
1.77

0.56
1 ~ 10
0.77
1 82
0.22
1. 10
0 ~ 16
2.48

-0.82
-7.33
0.64

-1.10
Period emans and deltas from original control data vhere n~j

Period

Op-1
Op-2

Station Standard Upper Lover
N Mean Range Error 95l C. Z. 951 C. Z.

19 1. 13 3.50 0.250 1.66 0.61
4 0.38 1.00 0.239 1.14 .0.39



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 Source df Brror df P value Prob.

PERIOD
SEASON
STATION
PBRIOD'SBASON
STATIONcPERIOD
STATIONiSEASON
PERIOD'STATION'SBASON

96.000
96.000
96.000
96.000
96.000
96.000
96.000

2.74
0.10
5.36
0.99
0.45
0.53
0.26

0. 1013
0.7513
0.0002
0.3216
0. 8127
0.7499
0.9353

Results for Power Anal'ysis
Power at alpha ~ .1

I

Non-
Centrality
Parameter ~

Ad]usted non-
Centrality
Parameter I'ower

Pover to
Adjusted Detect 50t
Pover Change

PERIOD 2.74 1.68 0.4996 0.3619 1.0000
STATIONcPBRIOD 2.25 0.00 0.2633 0.6824

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
I'eriod in PC-W
Period in DC S
Period in DC-w

35.5109
8.7818

23.3636
5.8000

-47.6051
23.4167

24.3659
11.0993
12.7511
18. 1710
26.7338
40.7443

1.457 ~ 1483
-0.791 .4308
1.832 .0700
0.319 .7503
1.781 .0781
0.575 .5668

Least square means a canfidence intervals fram analysis of variance
Source LS Mean Std. Err. T-value Prob. Upper 95't Lover 95t

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op.l 0910
Op 2 0910
Op.l 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op.2 2210

4.118
3.264

23.798
21.250
10.385
1.333
4.925
4.625

24.400
6.375
2.266
8.417
6.532
2.250

1. 8312
4.0694
4 '934

10.1579
4.3645
9.5770
4.9067

10.1579
4.9067

10. 1579
4.0934
9.5770
4.4734

10. 1579

2.25
0.80
5.81
2.09
2.38
0 ~ 14
1.00
0.46
4.97
0.63
0.55
0.88
1 ~ 46
0.22

.0268 1.0767

.4245 10.0227

.0000 30.5968

.0391 38.1211

.0193 3.1356

.8896 14.5729

.3180 3.2245

.6499 12.2461

.0000 16.2505

.5318 10.4961

.5812 4.5327

.3817 24.3229

.1475 0.8980

.8252 19.1211

-7. 1597
3.4949

16.9994
4.3789

17.6336
-17.2395

13.0745
21.4961

-32.5495
-23 '461

9.0647
-7.4895
13. 9616
14. 6211

Paired comparisons of least square means betveen periods
Source

Period

Difference Std. Brr. T-value

7.3821 4 ~ 4625 1.654 .1013 0.0295 -14.7938

Prob. Upper 95t Lover 95t

Paired comparisons oi least square means for stations between periods
Source Difference Std. Err. T-value Prob. Upper 95t Lover 95t

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

2.5481
9.0513
0.3000

-18.0250
10.6827
8.7818

10.9517
10.5246
11.2809
11.2809
10.4151
11.0993

0.23
-0.86
0.03
1.60
1.03

-0.'79

.8165
~ 3919
.9788
.1134
.3076
~ 4308

20.7375
8.4288

18.4363
0. 7113
6. 6156
9.6528

15.6414
26.5314
19.0363
36.'7613
27,9809
27 '164

Station-periad means and deltas from original data where control n I
Statian Standard Upper Lcncer

Station-Period N Mean Range Brror 95't c.i. 95t c.i. Mean
Delta

Delra
Range

Upper Lower
95't CIi. 95t C.I.

0611 Op 1
0611 Op 2
0910 Op-1
0910 Op-2
0915 Op-1
0915 Op.2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op.2

19
3

18

14
3

14
3

19

16
3

24 76 29.50
24.50 3.00
58.75 32.00
48.88 15.00
52.86 36.50
48.33 19.00
73.93 24.50
52.67 16.00
52.26 49.00
41.25 18.00
53.31 37.50
40.00 26.00

2.050
0.866
2.410
3.430
2.489
5.487
2.025
4.631
3.284
4.225
2.962
7.911

29.07 20.46
28.23 20.77
63.83 53.67
59.79 37.96
58 '3 47.48
71.94 24.72
78.30 69.55
72.59 32.74
59.16 45.36
54.70 27.80
59.63 47.00
74,04 5.96

22.89
21.50
11.44
2.50
4.79

-2.33
-25.86

6.67
4 ~ 61
5.13
7.78
6.00

69.00
2.50

49.50
15. 50
61.00
18.00
71.50
16.50
80.50
17.00
43.00
25.50

31.39
24.79
-4.20
8.43
4.32

20.04
15.32
13.98
5.18

18.35
-0.28
39.12

14.40
18 ~ 21
18.68
13.43
13.89
24.70
36.39

-27.31
14.39
8. 10

15.29
27.12

Period means and deltas fraca original control data vhere nial

I'cried
Station Standard Upper

N Mean Range Brrar 95t C.I.
Lower

95t C.I.
Op
Op 2

19 47.66
4 46.38

51. 50
2 00

2.755
0.427

53.45
47.73

41.87
45.02



Analysis of Variance for SLC for 0052 - Cryptopleura ruprechtiana
Stations a 2210, 0611, 0910, 0915, 1015, 1210

Data not transformed.

Results for Analysis of VarianCe

Source Source df Brror df P-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATION~PERIOD
STATIONiSEASON
PBR IODiSTATIONiS EASON

Results for Power Analysis
Power at alpha ~ .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

0.07
3. 81
6.23
0.06
1.23
0.49
0. 12

0.7966
0.0538
0 F 0000
0.8094
0.3011
0.7832
0,9872

Source

Non
Centrality
Parameter

Adjusted non- Power to
Centrality Ad)usted Detect 50%
Parameter Power I'ower Change

PBRIOD 0.07, 0.00 0.1112 0.9429
STATION PERIOD 6. 15 l.02 0. 5523 0. 1708 0,8168

Bstimates tor contrasts on combinations o! interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-N
Period in DC S
I'eriod in DC.N

12.3173
5.3273

-5.9545
4.7000

19.4846
5. 1500

24.6056
11.2085
12. 8165
18.3491
26.9968
41 ~ 1451

0. 501
-0.475
0.462
0.256
0.722
0.125

.6178

.6357

.6448

.7984

.4722
9007

Least square means a confidence intervals trom analysis ot variance
Source LS Mean Std. Err. T-value Prob. Upper 958 Lower 958

Period Op-1
Period Op-2
Op 1 0611
Op.2 0611
Op 1 0910
Op 2 0910
Op.l 0915
Op 2 0915
Op.l 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

17. 019
15.854
32.897
20.125
32.623
21.250
25. 188
19. 875
2.638

17. 875
24.622
21.250

.10.577
-5.250

1.8493
4.1095
4.1337

10.2578
4.4015
9.6712
4.9550

10.2578
4.9550

10.2578
4.1337
9. 6112
4.5174

10.2518

9.20
3.86
7.96
1.96
7.40
2.20
5.08
1. 94
0.53
1.74
5.96
2.20
2.34

.0.51

.0000

.0002
,0000
.0527
.0000
.0304
.0000
.0556
.5958
.0'
.0000
.030 ~
. 0213
. 6100

20.0906
22.6795
39.7630
37.1620
39.9434
37.3126
33.4172
36.9120
5.5922

34.9120
31.4874
37.3126

3.0744
11.7870

13.9478
9.0289

26.0319
3.0880

25.3028
5.1874

16.9578
2.8380

-10 '672
0.8380

17.1562
5.1874

-18.0801
22.2810

Paired coeparisons of least square means between periods
Source

Period

Ditterence Std. Brr. T-value

1.1650 4.5064 0.259 .7966 8.6495 -6.3195

prob. Upper 958 Lower 958

Paired comparisons of least square means for stations betwen periods
Source Difterence Std. Brr. T-value Prob. Upper'5% Lower 95%

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

12.7724
11. 3731
5.3125

20.5125
3. 3718
5,3273

11.0594
10.6281
11 ~ 3919
11. 3919
10.5175
11.2085

1.15
1.07
0.47
1. 80
0.32
0.48

.2510
2813

.6420

.0749
,7492
.6351

31. 1408
29.0251
24.2330

1 ~ 5920
20.8402
13.2886

-5.5959
6,2190

-13.6080
39.4330
14.0966
23.9432

Station-period means and deltas frees original data where control n~l
Station Standard Upper Lower MeanStation-Period N Mean Range Error 958 c.i. 95% c.i. Delta

Delta
Range

Upper
958 CIi.

Lower
95% C.I.

0611 Op 1
0611 Op 2

'0910 Op 1
0910 Op.2
0915 Op.l
0915 Op.2
1015 Op.l
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op.2

Period means

19
3

18
4

14
3

14
3

19
4

16
3

0.05
0.00
1.58
0.00

12.54
0 17

43 '0
2.67
9.66
0.00

49.72
21.33

0.13 0.02

4,21 1.04

0.50
0.00

22.50
0.00

'63.00
0 F 50

79.00
7.00

27.50
0.00

56.50
18 ~ 50

0.036
0.000
1.243
0.000
4.923
0.167
5.944
2.186
2 ~ 433
0.000
3.882
5.525

23.17
0.88

56.34
12i07
14.77

1.90
0.55

30.66
6.74
4.55

57.99 41.45
51.11 3.56

Period

and deltas from original control data where n~l

Station Standard Upper Lower
N Mean Range Error 958 C.I. 958 C. I.

36.97
21. 67
36.72
24.13
27.57
21.50
3.39

19.00
27,37
24. 13
11 ~ 28
5.67

58.50
10.50
58.50
16.00
78.50
11.00
80,00
11.50
61.50
16.00
43.50
16.00

44 ~ 40
35.29
44.04
34.71
40.96
35.82
10. 23
34.26
36.62
34.71

4.46
14.53

29.55
8.04

29. ~ 0
13.54
14.18
7.18

17.02
3 ~ 74

18.12
13,54

-18.10
25.86

Op 1
Op. 2

19 37.03 58.50
4 24.13 16 ~ 00

3.538 44.46 29.59
3 '25 34.71 13 '4



Analysis of Variance for SLC for 0115 - Crypropleura
Stations a 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo(x + I)
Results for Analysis of Variance

violacea

Source

PERIOD
SEASON
STATION
PERIOD~SBASON
STATIONiPBRIOD
STATIONERS EASON
PERIOD STATION SEASON

Results for Pover Analysis
Pover at alpha ~ .1

Source df Brror df

96.000
96.000
96.000
96.000
96.000
96.000
96.000

P-value

1.20
0.42

24.75
0.23
0.96
0 '5
1.39

Prob.

0.2757
0. 5194
0.0000
0.63i7
0.4433
0.4539
0.2362

Source

PERIOD
STATIONiPERIOD

Non-
Centrality
Parameter

1.20
4.82

Adjusted non- Pover to
Centrality Adjusted Detect 50%
Paraaeter Pover'over Change

0.18 0.2921 0.1294 0.9573
0.00 0.4599 ~ 0.2788

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

I'eriod in DC
Period in PC
Period in PC-S
Period in PC-W
Period in DC-S
Period in DC-N

-0.5028
0.1824
0 '738

.0.2909
-0.3108
0.6948

0.5687
0. 2591
0.2976
0.4241
0 ~ 6240
0.9510

0.884
0 ~ 704

-0.248
0.686
0.498
0.731

.3789

.4832

.8046

.4945

.6196

.4668

Least square scans a confidence intervals from analysis of variance
Source LS Nean Std. Err. T-value Prob. Upper 95l Lover 95%

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op.2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

-0.948
0.833
1.469

.0.939
1.634
1.488
1.179
1.260
0.263
0.169
1.077
1.264
0.063
0.119

0.0427
0 ~ 0950
0.0955
0.2371
0. 1019
0.2235
0. 1145
0. 2371
0. 1145
0 ~ 2371
0.0955
0.2235
0.1044
0.2371

22. 1'I
8,77

15.38
3.96

16.04
6.66

10.30
5.32

-2.29
0.71

11.27
5.65

-0.60
0.50

~ 0000
.0000
.0000

"
~ 0001
.0000
.0000
.0000
.0000
.0239
.4773
.0000
F 0000
.5472
~ 6161

0.8767
0.6757
1.3108
0.5452

-1.4652
1. 1169
0.9892
4.8665

.0.0726
0.2246
0. 9182
0 '924
0. 1103
0.5131

1.0187
0.. 9913
1. 6282

-1.3328
-1. 8036
1.8594
1.3696
1.6541
0.4531

.0.5630
1.2356
1.6349
0.2365
0.2745

Paired coeparisons of lease square means betveen periods
Source

Period

Difference Std. Err. T-value

0.1142 O.i042 -1.096

Prob. Upper 958

.2757 0.0588

Lcwer 958

0.2872

Paired comparisons of least square seams for stations betveen periods
Source Difference Std. Err. T value Prob. Upper 958 Lo er 958

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

-0.5305
0. 1463
0.0809
0 ~ 0937
0. 1867
0. 1824

0.2556
0.2457
0.2633
0 ~ 2633
0.2431
0.2591

F 08
0.60
0 ~ 31
0.36
0.77

-0.70

.0406
5530

.7594

.7228

.4443

.4832

0.1059
0. 2618
0. 5182
0.3437
0.5905
0.2479

0.9550
0.5543
0,3564

-0.5310
0.2170
0.6127

Station-period scans and deltas from original data vhere control n~l

Station Standard Upper
Station-Period N Nean Range Error 95\ c.i. Lover

958 c.i. Mean
Delr.a

Delta Upper Lover
Range 95l Cli. 95% C.I.

0611 Op 1
0611 Op.2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op-2
i015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op-I
2210 Op.2

19 42.2i 76.00
3 29.50 64.00

is 56.22 67.50
4 40.25 26.50

14 23,11 47.50
3 25.17 8.00

14 4,14 37 ~ 50
3 3.00 8 F 50

19 27.13 74.50
4 25.75 52.50

16 0.47 3.00
0.17 0.50

4.457
19.425
3.972
5.904
4.505
2.587
2.629
2.'I54
4.659

11.454
0.20'I
0.167

51.57
113.08
64.60
59.04
32.84
36.30
9.82

14.85
36.92
62.20
0. 91
0.88

32.85
-54.08
47.84
21.46
13.37
14. 03

1.54
8.85

17.34
10.70
0.03

-0.55

41.76
29.00

-55.75
-39.88
22.64

-24.67
-3.68
2.50

26.68
-25.38

0,19
0.33

76.00
63.50
66.50
25.50
46.50
7.00

34.50
9.50

73.50
53.00
5.00
0.50

32.43
53.66
47.48
21.80
12.8 ~
14.63
1.45

10.47
16.94
11. 30
0.41
1.05

51.09
111.66
64. 02
57.95
32.44
34.71
8.80

15.47
36.43
62.05
0.79
0.38

Period means and deltas free original control data vhere n 1

Period

Op 1
Op.2

Sr ation Standard Upper
N Nean Range Brror 958 C.I.

19 0.45 4,00 0.232 0.94
4 0.38 1.00 0,239 1.14

Lover
95% C.I.

.0.04

.0.39



Analysis of Variance for SAC for 0036 - Cystoseira osccundacea

Stations 2210. 0611, 0910, 0915, 1015. 1210

Data transforcced using square root(x + I)
Results for Analysis of variance

Source Source df Error df F-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATION~PERIOD
STATIONiSEASON
PERIOD'STATIONiSBASON

Results for Pover Anal'ysis
Power at alpha a .1

96 F 000
96.000
96.000
96.000
96.000
96.000
96.000

1.23
5.49
9.53
4.52
0.66
0.44
0.47

0.2711
0.0212
0.0000
0.0360
0.6576
0.8200
0.7952

Source

Non-
Centrality
Paracaeter

Adjusted non-
Centrality
Paracceter Power

Power to
Adjusted Detect 50%
Pover Change

PERIOD F 23 0.20 0.2957 0.1333 0.7769
STATIONS PERIOD 3. 2 8 0.00 0.3434 0.3606

Bstfcaates for contrasts on coebfnatfons of interaction torsi
Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in FC-S
Period in PC-N
Period in DC-S
Period fn DC-N

1.3475
0.1749

-Oc2009
0.1489
0.8792
3.5743

0.9640
0.4391
0.5045
0.7189
1.0577
1.6120

1.398 .1654
0.398 .6913
0.398 .6914
0.207 .8363
0.831 .4079
2 ~ 217 .0290

Least square caeans 8 confidence intervals frees analysis of variance
Source LS Mean Std. Err. T-value Prob. Upper 95% Lover 95%

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op.l 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op I 2210
Op 2 2210

1,073
0.878
1.495
1.811
1.408
1.117
0. 740
0.255
0.678
0.271
0.450
0.029
1.666
1. 841

0.0724
0. 1610
0.1619
0.4019
0. 1727
0.3789'.1941

0. 4019
0.1941
0. 4019
0.1619
0.3789
0.1770
0. 4019

14.81
5.45
9.23
4.51
8. 15
2 '5
3,81
0.63
3.49
0.67
2.'78
0.08
9 ~ 41
4.58

.0000 1.1933

.0000 1.1449

.0000 1,7642
~ 0000 2.4788
.0000 1.6947
.0040 1.7458
.0002 1.0629
F 5271 0 '225
.0007 1.0008
.5018 0.9384
.0066 0.7189
.9381 0.5998
.0000 1.9599
.0000 2.5083

0.9526
0.6101
1. 2262
1.1439
1 ~ 1212
0.4872
0.4181

.0.4]24
0.3559

-0.3965
0.1809

-0.6588
1.3720
1. 1734

Paired coeparfsons of least square scans between periods
Source

Period

Difference Std. Brr. T-value

0. 1954 0. 1765 1 . 107 .2711 0.4887 0.0978

Prob. Upper 95% Lover 95%

Paired coccparfsons of least square cacaos for stations between periods
Source Difference Std. Err. T-value Prob. Upper 95t Lower 95%

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

-0,3161
0.2914
0.4854
0.4074
0.4794
0.1749

0.4333
0. 4164
0 '463
0.4463
0.4121
0.4391

0.73
0.70
1.09
0.91
1 ~ 16
0.40

,46'74 0.4035
.4857 0.9830
,2795 1.2267
3636 1. 1487

~ 2475 1. 1638
.6913 0.5544

1.0357
0.4001
0 '559

-0.3338
-0.2050
0.9042

Station. period caeans and deltas frees original data vhere control n 1

Station Standard Upper Lower
Station-Perfod N Mean Range Brror 958 c.i. 958 c.i. Mean

Delta
Delta
Range

Upper
95% Cli.

Lower
95% C.I.

0611 Op-1
0611 Op 2
0910 Op 1
0910 Op.2
0915 Op 1
0915 Op-2
1015 Op 1
1015 Op-2
1210 Op 1
1210 Op-2
2210 Op 1
2210 Op 2

19
3

18

14
3

14
3

19
4

16
3

0.18 2.25
0.08 0.25
0.54 1.50
2.25 4.50
3.48 4.50
5.25 6.25
3.54 5.75
5.42 2,75
4.32 11.50
7.63 4.50
0.09 0.50
0.08 0 '5

0.124
0.083
0.146
1.005
0.408
1. 843
0.465
0.821
0.949
1.008
0.039
0.083

0.44
0.44
0.85
5.45
4.36

13.18
4. 54
8.95
6.31

10. 83
0. 18
0.44

0.08
-0.28
0.23
0.95
2.60

-2.68
2.53
1.89
2.32
4.42
0,01
0.28

5.92
7.50
5.86
7.25
3.23
2.33
3. 18
2. 17
1.79
1. 88
6.55
7.50

13.00
6.00

10.50
9.75

10.75
8.50

13.00
6. 25

14.75
12.50
10.50
6.25

7.44
15.26
7,26

15.15
5.02

12.90
5.04

10.51
3.66

10.58
8.05

15.43

4.40
0.26
4.46
0. 65
1.44
8 ~ 23
1 ~ 31

-6.17
0.08

-6.83
5.05

-0.43
Period caaans and deltas frees original control data vhere n~f

Period
Station Standard Upper

N Mean Range Error 951 C. I.
Lower

95% C.I.
Op
Op 2

19 6,11 12.25 0.677 7.53 4.68
9.50 10.25 2.294 " 16.80 2.20



Analysis ot variance for SLC tor 0037 - Desmarestia spp.

Stations a 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basezo(x + .I)
Results tor Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIOD~SEASON
STATIONS PERIOD
STATIONS SEASON
PERZODisTATIONiSPASON

Results tor Po~er Analysis
Power at alpha a .1

Source df
1

Si
1
5
5
5

Error df
96.000
96.000
96.000
96.000
96.000
96.000
96.000

F-value

0.00
6.74
0,99
2 00
0.'19
0.31
0 '1

Prob.

0.9803
0.0109
0.4291
0. 1610
0.5562
0.9086
0.9894

Source

PERIOD
STaTZONxPERIOD

Non
Centrality
Parameter

0.00
3.97

adjusted non-
Centrality
Parameter Power

0.00 0.1001
0.00 0.3965

Power co
Adjusted Detect 508
Power Change

0.1131
0 ~ 1011

Estimates for contrasts on combinations of interaction terms

Source DiIference Std. Err. T-value Prob.

Period ln DC
Period in PC
Period ln PC-S
Period in PC-W
Period ln DC-S
Period ln DC-W

0.9154
0.8858
0.7526
1. 0190

-2.4130
0.6422

1 i0893
0.4962
0. 5701
0. 8124
1.1952
1. 8216

-0.840 .4028
1.785 .0774
1.320 .1899
1.254 .2128
2 ~ 069 .0412
0.353 .7252

Least square means 8 contidence intervals from analysis ot variance
Source LS Wean Std. Err. T-value Prob. Upper 95\ Lo er 958

Period Op 1
Period Op-2
Op 1 0611
Op 2 0611
Op-1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op-1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.265
0.270
0.413
0.584
0.367
0.590
0.031
0.121
0.029
0.230
0.353
0.590
0.393
0.493

0. 0819
0. 1819
0. 1830
0.4541
0. 1951
0.4282
0.2194
0.4541
0. 2194
0.4541
0.1830
0 '282
0.2000
0.4541

3.24
1 ~ 49
2.26
1.29
1 ~ 88
1.38
0.17
0.27
0. 13
0.51
1. 93
1.38
1,97
1.08

.0016 0.4012
.1408 0.5724
.0263 0.7168
.2018 1.3379
.0631 0.6909
1716 1.3009

.8671 0.4012

.7908 0.8751

.8956 0.3932

.6139 0.9841

.0567 0.6570

. 1716 1. 3009

.0523 0.7252

.2807 0.2616

0. 1293
-0.0320

0 1089
0 ~ 1707
0.0427
0 ~ 1214
0.3275

.0.6335
0.3355
0.5244
0.0491
0. 1214
0.0609
1.2410

Paired comparisons of least square means between periods
Source

Period

Dlfterence Scd. Err. T-value

0.0049 0.1995 0.025 .9803 0.3264 0.3363

prob. Upper 95% Lower 958

Paired ccxaparlsons of least square means for stations between periods
Source Difference Std. Err. T-value Prob. Upper 958 Lower 958

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0. 1707
-0.2229
0.0840

-0.2010
0.2367
0.8858

0.4896
0.4705
0.5043
0.5043
0.4656
0.4962

0.35
0.47

-0. 17
0 ~ 40
0.51
1.79

.7281 0.6425
6367 0.5586

~ 8681 0.7537
.6911 0.6366
.6123 0.5366
.0174 1.7099

-0.9839
1 ~ 0044
0.9216
1.0387
1.0101
0.0616

Station. period means and deltas frcxa original data where control n~l

Station Standard Upper Lower
Station-Period N Wean Range Error 958 c.l. 95% c.l. Wean

Delta
Delta
Range

Upper
95% Cli.

Lower
95% C.I.

0611 Op 1
0611 Op 2
0910 Op I
0910 Op 2
0915 Op.l
0915 Op 2
1015 Op 1
1015 Op.2
1210 Op.l
1210 Op.2
2210 Op 1
2210 Op 2

19
3

18
4

14
3

14
3

19
4

16
3

0.05 1.00
0.00 0.00
0.14 1.50
0.00 0.00
0.82 9.00
2.33 7.00
1.50 19.00
0.83 2.50
0.11 1.00
0.00 0.00
1.56 24.50

18.83 56.00

0.053
0.000
0.089
0.000
0.639
2.333
1.349
OI833
0.061
0.000
1.529

18.584

2.20
12.37
4,41
4.42
0.23

4.82
98.79

-0.56
7 71
1.41

-2.75
0.02

1.70
61.13

0.16 0.06

0.33 0.05

1.42
7. 17
1 ~ 42
5.75
0.32
4.83
1.00
6.33
1.37
5.75
0.19

11. 67

16.50
21.50
17.00
21.50

F 50
14.50
17.50
19.00
17 ~ 00
21.50
40.50
34.50

3.23
38.00
3.34

22.50
0.66

25.63
1.51

33.58
3.20

22.50
4.25

37.46

0.39
23.67

0.50
11.00
1.30

15.96
-3.51
20.92
0.46

-11.00
-3.87
60.79

Period means and deltas trom original control data where n I

Period
Station Standard Upper

N Wean Range Error 958 C.I.
Lower

95% C.Z

Op 1
Op 2

19 1.47 16.50 0.866 3.29 0.34
5.75 21.50 5.262 22.50 11.00



Analysis ot Variance for SLC tor 0030 - Dictyoneurum cal(tornicum

Stations ~ 2210. 0611. 0910. 0915, 1015, 1210

Data not transformed.

Satterthvaite'8 Adjustment for Degrees
ot Freedom used in Analysis ot Variance.

Results for Analysis of Variance

Source Source dt Error df P-value Prab.

PBRIOD
SBASON
STATION
PBRIODiSEASON
STATION'PERIOD
STATION'SEASON
PBRIOD ~ STATIONcSEASON

Results for Power Analysis
Pover at alpha ~ .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

1.09
2.28
2.23
1. 09
1.07
2.23
1.07

0.2982
0 ~ 1341
0 ~ 0575
0.2982
0.3828
0.0575
0.3828

Source

Non
Centrality
Parameter

Adjusted non-
Centrality
Parameter Pover

Pover to
Adjusted Detect 5Ot
Pover Change

PERIOD 1.09 0.07 0.2758 0.1119 0.1067
STATION'PBRIOD 5.34 0.23 0.4970 0.1152 0.1133

Estimates tor contrasts on combinations ot interaction terms

Source Ditference Std. Err. T-value Prob.

Period in DC
Periad in PC
Period in FC-S
Period in PC.W
Period in DC-S
Period in DC-W

0 0000
0.1023
0.2045
0.0000
0.0000
0.0000

0.0890
0,0405
0.0466
0.0664
0.0976
0.1488

0.000 1.000
2.523 .0133
4.393 .0000
0.000 1.000
0.000 1.000
0.000 1.000

Least square means 6 confidence intervals trace analysis of variance

Source LS Hean Std. Brr. T-value Prob. Upper 958 Lover 95C

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op.l 0910
Op 2 0910
Op.l 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op-2 2210

-0.004
0. 021

-0.000
-0.000
-0.000
.0.000
-0.000
0.000
0.000

-0.000
-0 ~ 000
0.000
0.023

-0.125

0.0067
0. 0149
0.0149
0.0371
0.0159
0.0350
0.0179
0.0371
0.0179
0.0371
0.0149
0.0350
0. 0163
0 ~ 0371

-0.57
1.40
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00-l.39
3.37

.5724

.1642
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
. 1674
.0011

0.0073
0.0038
0.0248
0. 0616
0.0265
0.0581
0.0298
0.0616
0.0298
0.0616
0.0248
0 ~ 0581
0.0044
0.0634

0.0149
-0.0455
0.0248
0. 0616

-0.0265
0.0581
0.0298

.0.0616
0.0298
0.0616

-0.0248
0.0581
0.0499
0. 1866

Paired comparisons ot least square means betveen periods
Source

Ieriod
Ditference Std. Brr. T-value

0.0170 0.0163 1.046 .2982 0.0441 0.0100

Prob. Upper 95% Lover 95t

Paired comparisons af least square means tor stations between periods
Source Ditterence Std. Err. T-value Prob. Upper 959 Lower 95t

Station 0611
Station 0910
Station 0915
Station 1015
Station 1110
Station 2210

0.0000
0.0000
0.0000
0.0000

-0.0000
0. 1023

0.0400
0.0384
0. 0412
0.0412
0.0380
0.0405

0.00
0.00
0.00
0.00
0.00
2.52

1.000 0,0664
1.000 0.0638
1.000 0.0684
1.000 0.0684
1.000 0.0632
. 0133 0. 1696

0.0664
0.0638

-0.0684
0.0684

-0.0632
0.0350

Station-period means and deltas tram original data where cantrol nial

Station Standard Upper Lower
Station-Period N Hean Range Error 953 c.i. 958 c.i. wean

Delta
Del'ta Upper'over
Range 95t CIi. 95\ C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op-2
0915 Op-1
0915 Op.2
1015 Op.l
1015 Op 2
1110 Op 1
1210 Op 2
2210 Op-1
2210 Op 2

19 0.00 0.00 0.000
3 0.00 0.00 0.000

18 0.00 0.00 0.000
4 0.00 0.00 0.000

14 0.00 0.00 0.000
3 0.00 0.00 0.000

14 0.00 0.00 0.000
3 0 F 00 0 F 00 0.000

19 0.00 0.00 0.000
4 0.00 0.00 0.000

16 0.03 0.50 0.031
3 0.17 0.50 0.167

0.10 0.04
O.ss -O.SS

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0. 17

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,50
0.50

0. 04 0 ~ 10
0.55 -0.88

Period means and deltas tram original control data ~here n 1

Period

Op. 1
Op. 2

Station Standard Upper
N Mean Range Error 95t C.I.

19 0.00 0.00 0.000
4 0.00 0.00 0.000

Lover
95% C.I.



Analysis of Variance for SA(} for 0031 - Egregia mentiesii
Stations ~ 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log base10(x + .1)

Results for Analysis of Variance

Source Source df Brror df P-value Prob.

PERIOD
SBASON
STATION
PERIOD~SBASON
STATIONS PERIOD
STATIONS SEASON
PERIODiSTATIONiSEASON

Results for Power Analysis
Power at alpha a

96.000
96.000
96.000
96.000
96.000
96.000
96.000

0.06
0. 18
0.14
0.06
0.27
0.14
0.27

0.8010
0.6761
0.9835
0.8010
0. 9301
0.9835
0.9301

Source

PERIOD
STATIONS PERIOD

Non-
Centrality
Parameter

0.06
1.33

Ad)usted non
Centrality
Parameter Power

Power to
Adjusted Detect 508
Power Change

0.00 0.1107 0.104
'.000.1938 ~ 0. 1063

Bstimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in FC
I'eriod in PC-S
Period in PC-N
Period in DC-S
Period in DC M

0.0496
0.1874
0,3748
0.0000

-0.0991
0.0000

0,4962
0.2260
0.2597
0.3700
0.5444
0.8297

0.100 .9207
0.829 .4091
1.443 .1522
0.000 1.000
0.182 .8559
0.000 1.000

Least square means 8 confidence

intervaled

fracs analysis of variance
Source LS Mean Std. Err T-value Prob. Upper 95% Lower 95%

Period Op 1
Period Op-2

'OP 1 0611
Op-2 0611
Op 1 0910

, Op.2 0910
Op 1 0915
Op.2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0 ~ 031
0.008
0.073
0.000
0.073
0.091
0.012

-0.000
0.039

-0.000,
0.066
0.091
0.051
0.136

0.0373
0.0829
0.0834
0.2069
0.0889
0. 1950
0.0999
0.2069
0.0999
0.2069
0.0834
0.1950
0. 0911
0.2069

0.82
0 '9
0.88
0.00
0.83
0.46
0.12
0.00
0.39
0.00

-0.79
0.46

.,0 ~ 56
-0.66

F 4150 0.0925
.9275 0.1452
. 3807 0. 2119
1.000 0. 3436
.4109 0 ~ 2210
.6430 0.4146
.9070 0.1777
1.000 0.3436
.6979 0.2049
1.000 0 '436
.4331 0.0728
.6430 0.4146
~ 5741 0.2027
.5124 0,2075

0.0314
0,1301

-0.0650
-0.3436
0.0742
0.2332
0.1543
0.3436
0. 1270
0.3436
0.2041
0.2332

-0.0999
0.4796

Paired comparisons of least square means between periods
Source

Period 0.0230 0.0909 0.253 .8010 0.1739 0.1280

Difference Std. Brr. T-value , Prob. Upper 95% Lower 95%

Paired comparisons of least square means for stations between periods
Source Difference Std. Brr. T-value Prob. Upper 95% Lower 95E

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.0734
0. 0173
0.0117
0.0389
0. 1563
0.1874

0.2230
0.2143
0.2297
0.2297
0 ~ 2121
0.2260

0.33
0.08
0.05
0. 17
0.74
0.83

7428
.9359
.9595
.8659
.4630
.4091

0.4438
0.3387
0.3932
0.4205
0.1960
0.5628

-0.2970
0.3732
0 '698

-0.3426
-0.5086
0. 1880

Station-period means and deltas frcxa original data where control n~l

Station Standard Upper Lower
Station-Period N Nean Range Brror 95% c.i. 95% c.i.
0611 Op 1
0611 Op 2
0910 Op I
0910 Op.2
0915 Op.l
0915 Op-2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op 2

19
3

18

14
3

14
3

19

16
3

0.00
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0. 14
0.00
0.00
0.08

0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.25 0.018
0.00 0.000
0.00 0.000
0 F 00 0.000
1.50 0.082
0.00 0.000
0.00 0.000
0.25 0.083

0.06 0.02

0.32 0.03

0.44 0.28

Period means and deltas from original control data where n~l

Station Standard Upper Lower
N Nean Range Brror 958 C.I. 958 C.I.

Nean
Delta

0.09
0.00
0. 10
0.06
0.02
0.00
0.04
0.00

-0.05
0.06
0.08

-0.08

Delta
Range

1.25
0.00
1.25
0.25
0.75
0.00
0.50
0.00
2.75
0.25

'.25

0.25

Upper
958 Cli~

0.24

0.25
0,26
0.11

0.11

0. 19
0.26
0.2 ~
0.28

Lower
95% C.I.

0.05

0.06
0 14
0.07

0.04

-0.29
0.14
0.09
0.44

Op 1
Op 2

19 0.09 1.25 0.069 0.24 0.05
4 006 025 0063 026 -014



Analysis of Variance for SLC for 0071 - Erythrophyllum deleeeerioides
stations a 2210, 0611, 0910, 0915, 1015 ~ 1210

Data transformed using log baselo(x ~ .I)
Results tor Analysis of Variance

Source Source dt Error d! P-value I rob.
PERIOD
SEASON
STATION
PER IODiS EASON
STATION+PERIOD
STATIONiSEASON
PERIODiSTATIONiSEASON

Results tor Pover Analysis
Pover at alpha i .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

1.72
0.53
2.61
0.53
2.61
1.09
1.09

0. 1924
0.4671
0.0292
0 ~ 4671
0 F 0292
0.3720
0.3720

Source

Non
Centrality
I'arameter

Ad>usted non Power to
Centrality Adjusted Detect 508
Parameter Power Pover Change

PERIOD 1. 72 0.69 0.3680 0.2124 0.1639
STATION PERIOD 13 07 7.80 0.8666 0.6533 0.2402

Estimates tor contrasts on combinations ot interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-W
Period in DC-S
Period in DC-M

0. 1202
0.7160
1 ~ 1676
0.2644
0.2403
0.0000

0 ~ 4131
0.1882
0.2162
0.3081
0.4533
0.6908

0.291 .7718
-3.805 .0002

5 ~ 401 .0000
0.858 .3929
0.530 .5972
0.000 1.000

Least square means 8 confidence intervals fraa analysis ot variance
Source Std. Err, T value Prob. Upper 958 Lover 95%

Period Op-1
Period Op-2
Op 1 0611
Op 1 0611
Op 1 0910
Op.2 0910
Op.l 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op I 1210
Op-2 1210
Op 1 2210
Op 2 2210

0.099
0.000
0.040
0.000
0.040
0.000
0.000
0.000
0.000

-0.000
o.o4o
0.000
0.716

.0.000

0.0310
0.0690
0.0694
0.1722
0.0740
0.1624
0.0832
0. 1722
0.0832
0.1722
0.0694
0.1624
0.0758
0. 1722

3.20
0.00
0.58
0.00
0.54
0.00
0.00
0.00
0.00

-0.00
0 F 58
0.00
9.44

-0.00

.0019
1.000
.5652
1.000
~ 5896
1 ~ 000
1.000
1.000
1,000
1.000
.5652
1.000
.0000
1.000

0.0477
0. 1146
0. 1553
0.2861
0.1630
0,2697
0.1382
0.2861
0.1382
0 ~ 2861
0,1553
0.2697
0.5901
0.2861

0.1509
0.1146
0.0752
0.2861
0.0829
0.2697
0.1382
0.2861

-0.1382
0.2861
0.0752
0.2697
0.8420
0.2861

Paired ccmparisons of least square means between periods
Source

Period

Ditterence Std. Err. '-value
-0.0993 0.0757 -1.313 . 1914 0. 0264 0.2250

Prob. Upper 95% Lover 958

Paired comparisons of least square means for stations betveen periods
Source Difference std. Err. T-value Prob. Upper 95% Lover 95t
Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.0401
0.0401
0.0000
0.0000
0 ~ 0401
0.7160

0.1857
0.1784
0. 1913
0. 1913
0. 1766
0.1882

0.22 ~ 8297
0.22 .8229
0.00 1.000
0.00 1.000
0.23 ~ .8210
3.80 .0002

0.3485
0.3364
0.3177
0.3177
0.3333

-0.4035

0.2684
0.2563
0. 3177
0.3177

-0.2532
1.0286

Station-period means and deltas frat original data where control nil

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op.2
0915 Op.l
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op-2
2210 Op-1
2210 Op-2

19 0.00 0.00 0.000
3 0.00 0.00 0.000

18 0.00 0.00 0.000
4 0.00 0.00 0.000

14 0.00 0.00 0.000
3 0.00 0.00 0.000

14 0.00 0.00 0.000
3 0.00 0.00 0.000

19 0.00 0.00 0.000
4 0.00 0.00 0.000

16 1.69 4 50 0.413 2.57 0.81
3 0.00 0.00 0.000

Period means and deltas from original control data where nei

Station Standard Upper LoverStation-Period N Nean, Range Error '95% c.i. 958 c.i. Nean
Delta

0.05
0.00
0.06
0.00
0.00
0.00
0.00
0.00
0.05
0.00
1.63
0.00

Delta Upper
Range 958 Cli.

1.00 0.16
0.00
1 ~ 00 0 ~ 1'7
0.00
0.00
0.00
0.00
0.00
1.00 0.16
0. 00
5.00 0.71
0.00

Lover
95% C.I.

0.06

0.06

-0.06

-2.54

Period

Op 1
Op 2

Station Standard Upper Lover
N Mean Range Error 95\ C.I. 95% C.I.

19 0.05 1.00 0.053 0.16 0.06
4 0.00 0.00 0.000



Analysis of variance for SLC for 1304 - Parjovja/Pjkea spp.-complex

Stations «2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basejo(x + .II
Resulcs for Analysis ot Variance

Source Source df Brror df F-value Prob.

PERIOD
SBASON
STATION
PERIOD«SEASON
STATION«PERIOD
STATION«SEASON
PERIOD«STATION«SEASON

Results for Pover Analysis
Pover at alpha « .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

0.23
7.64
5. 11
5.57
0.11
0.55
0. 12

0.6321
0,0069
0.0003
0.0202
0.9899
0.7385
0.9884

Source

I'BRIOD
STATION«PBR IUD

Non
Centrality
Parameter

0423
0.55

Ad5usted non-
Centrality
Parameter Pover

0.00 0.1383
0.00 0.1370

Pover to
Ad)usted Detect 50%
Pover Change

0.1321
0.1038

Estimates for contrasts on combinations ot interaction terms

Source Ditterence Std. Brr. T-value Prob.

Period in DC
Period in FC
Period in PC-S
Period in PC-N
Period in DC-S
Period in DC N

0.4136
0. 1335
0 d480
0. 4150
1.9945
2.8217

1.0361
0.4722
0.5425
0.7131
1. 1374
1.7335

0.399
-0.283
0.273
0.537
1.153
1.628

.6908

.7780

.7857

.5927
,0827
.1069

Least square means 6 confidence intervals trom analysis ot variance
Source LS Mean Std. Err. T-value Prob. Upper 958 Lover 958

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

1.285
1,194

-1.908
2.069
1.590
1.388
1 ~ 727
1,495
0.817
0.648

-0. 915
0.943
0 ~ 754
0.621

0.0779
0 ~ 1731
0. 1742
0.4322
0. 1857
0.4075'.2088

0.4322
0.2088
0 '322
0.1742
0.4075
0, 1903
0.4322

16.49
6.90

10.95
4.79
8,56
).41
8.27
3.46

-3.91
1. 50
5.25
2,31
3.96
1.44

.0000

.0000

.0000

.0000

.0000

.0010

.0000
F 0008
.0002
.1373
.0000
.0228
.0001
~ 1542

1.1557
0,9063
1,6183

-1. 3514
1 ~ 2820
0.7116

-1 F 3800
0.7769
0.4702
0.0703

-0.6255
0.2662

-0.4380
0. 0912

1.4145
1.4815
2.1968
2.7870
1.8988

-2.0651
2.0735
2.2126
1.1636
1.3654
1.2041
1 ~ 6197
1.0703
1.3384

Paired comparisons of least square means betveen periods
Source

Period

Ditference Std. Brr. T-value

-0.0912 0.1899 -0.480 .6321 0.2242 -0.4065

Prob. Upper 958 Lover 958

Paired ccmparisons ot least square means tor stations betveen periods
Source Difterence Std. Err. T-value Prob. Upper 95t Lover 95%

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.1617
-0.2021
0.2320
0. 1693
0.0281
0.1335

0.4660
0. ~ 478
0 ~ 4800
0.4800
0.44)j
0.4722

0.35
0.45
0.48

-0.35
0.06
0.28

.7294 0.9356

.6528 0.5417

.6300 0.5652

.1250 0.6278

.9495 0.7641

.7780 0.6508

0. 6122
-0.9458

1.0292
0.9665
0.7079

-0.9179
Station. period means and deltas from original data vhere control n«1

Station Standard Upper Lover
Station-Period N Mean Range Brror 958 c.i. 95t c.i. Mean

Delta
Delta
Range

Upper Lover
95% CIi. 95% C.I.

0611 Op 1
0611 Op 2
0910 Op-1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op.2

19 26.00 61.50
3 55.17 12.50

18 12.00 35.50
4 17.25 10.00

14 11. 86 22.00
3 15.50 9.00

14 1.50 F 00
3 2.17 4.50

19 2.18 1.00
4 7.75 11.50

16 1.06 5.00
3 3.17 6.00

5.150
3.768
2.683
2.287
2.105
2.784
0.439
1 ~ 424
0.446

.2.742
0.306
1.740

36.82 15.18
71.38 38.96
17.66 6.34
24.53 9.97
16.40 7.31
21.48 3.52
2.45 0.55
8.29 3.96
3. 12 1. 25

16.48 0.98
j>71 0 ~ 41

10.65 ~ .32

25.82
-54.50
11.81
16.63
11.64

-14. 83
-1.29
1. 50

-2.00
-7.13
0.91

-2.50

61.50
14.50
35.50
12.00
23.00
11.00
6.50
2.50
7.00

11.50
5.50
4.00

-14.97
36.20
6.13
8.22

-7.04
-0.87
0.35
1.19
1,02
1.77
0.27
2.91

-36.66
72.80
17.48

-25.03
16.24
28,79

2 AD )2
4.'19

-2.98
16.02
1. 67
7.91

Period means and deltas from original control data where n«l

Period

Op 1
Op 2

Station Standard Upper Lover
N Nean Range Brror 95t C.I. 95% C.I.

19 0.18 2.00 0.116 0.43 -0.06
4 0.63 2.00 0.473 2.13 0.88



Analysis of Variance for SLC for 1300 - filamentous red algae-complex

Starions r 2210. 0611, 0910, 0915, 1015, 1210

Data not transformed.

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PERIOD'SBASON
STATIONiPBRIOD
STATION SEASON
PBRI ODiSTATIONS SEASON

96.000
96.000
96.000
96.000
96.000
96.000
96.000

17.25
0. 71

19,52
3.03
6.58
0.76
0. 71

0.0001
0. 4019
0.0000
0.0847
0.0000
0. 5115
0. 5761

Results for Power Analysis
Power at alpha a .1

I
Non-
Centrality

Source Parameter

Adiusted non-
Centraliry
Parameter Power

Power to
Ad5usted Detect. 50%
Power Change

PBRIOD
STATIONS PERIOD

17.25
32.90

15.89
27 F 22

0.9934 0.9896 0.6127
0.9988 0.9948 0.3908

Escimates for contrascs on ccmbinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in FC-S
Period in PC.N
Period in DC-S
Period in DC-N

Least square means

15,6500 3.4339 4.558 .0000
0.0227 1.5642 0.015 .9884
0.0455 1.7970 0.025 .9799
0.0000 2.5608 0.000 1.000

22.2000 3.'7676 5.892 .0000
9.1000 5.7421 1.585 .1163

6 confidence intervals from analysis of variance

Source Std. Err. T-value Prob. Upper 958 Lower 958

Period Op-1
Period Op 2
Op 1 0611
Op 2 0611
Op-1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op.2 1015
Op 1 1210
Op 2 1210
Op I 2210
Op-2 2210

1.367
-3.979
-4.170
14.375

1.431
-4.750

1,013
-3.000
1.138
0.750
0.474

-1.000
0.023
0.000

0.2581
0. 5135
0.5769
1.4315
0.6151
1.3491
0. 6915
1.4315
0.6915
1 ~ 4315
0.5769
1. 3497
0.6304
1. 4315

-5.30
6.94
7.23

10.04
-2.33
-3.52
1.46
2.10

-1.64
0.52
0.82

-0.74
0.04
0.00

.0000

.0000

.0000

.0000

.0221

.0007
,1464
.0387
.1032
.6015
.4130
.4605
.9713
1.000

0.9384
3.0267
3.2117

11.9974
0.4092

-2.5084
0.1360
0.6224
0. 0110
1.6276
0.4838
1 ~ 2416
1.0698
2.3776

1. 7957
4.9317
5.1280

-16.7526
2.4524
6.9916
2. 1610
5.3776
2.2860
3.1276

-1.4325
3.2416

'.0243

2.3776

Paired comparisons of least square means between periods
Source

I'eriod
Difference Std. Err. T-value

2.61'21 0.6289 4.154 .0001 3.6566 1.5616

Prob. Upper 95% Lower 95%

Paired comparisons of least square means for stations between periods
Source

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

10 ~ 2051
3.3192
1.9875
0 '875
0 '256
0.0227

1 ~ 5434
1. 4832
1.5898
1. 5898
1.4678
1.5642

Difference Std. Brr.

6.61
2,24
1.25
0.24
0.36
0. 01

.0000
~ 0275
~ 2143
.8080
.7210
~ 9884

1'2.7685
5. 7821
4.6280
2.2530
2.9635
2.6207

T-value Prob. Upper 958 Scnn.r 958

7 ~ 6417
0.8558
0.6530
3.0280
1.9122

.2.5752

Station-period means and deltas from original data where control nil
Station Standard Upper Lower

Station-Period N Mean Range Error 95t c.i. 958 c.i.
Mean

De 1 ca
Delta
Range

Upper Lower
95% CIi. 95% C.I.

0611 Op 1
0611 Op 2
0910 Op-1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op-2
2210 Op 1
2210 Op-2

19
3

18

14
3

14
3

19
4

16
3

4 ~ 13 14.00
14.83 3.00
1.50 7.00
4 38 10.00
1.00 4.50
4.00 7,00
0.75 6.00
0.83 2.00
0.39 2.50
1 ~ 50 6.00
0.03 0.50
0.00 0.00

0.947
0.928
0.510
2.193
0.359
2.082
0 ~ 444
0.601
0.201
1 ~ 500
0.031
0.000

6.12
18.83
2.58

11.35
1.78

12.96
1 ~ 71
3.42
0.82
6.27
0. 10

2,14
10.84
0.42
2,60
0.22
4.96
0.21
1 ~ 75
0.03
3.27
0.04

4.08
14.83
1.44
4.38
0.96

-4.00
0.71

-0.83
0.34
1. 50
0 '3
0.00

13.50
3.00
7.50

10.00
4.50
7.00
6.00
2.00
3.00
6.00
1. 00
0.00

2.11
10.84
0.36
2.60
0.21
4.96
0.25
1.75
0. 10
3.27
0. 15

-6.05
18.83
-2.53

-11. 35
1.72

12.96
1.68

-3.42
0.78
6.27
0.09

Period means and deltas from original control data where nial

Period

Op 1
Op 2

Station Standard Upper Lower
N Nean Range Brror 95% C.I. 95% C.I.

19 0.05 0.50 0.036 0.13 0.02
~ 0.00 0.00 0.000



Analysis of Variance for SLC for 0075 Gelidium robustum

Stations a 2210, 0611, 0910, 0915, 1015, 1210

Data transfozmed using log baseio(x + .SI

Results for Analysis of Variance

Source Source df Brroz df P-value Prob.
PERIOD
SEASON
STATION
PERIODeSBASON
STATION'ERIOD
STATIONiSEASON
PERIOD STATZONiSEASON

Results for power Analysis
Power at alpha a .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

2.18
0.09

25.32
0.21
1.43
0.36
0.52

0.1421
0.7605
0.0000
0.6484
0.2219
0 '740
0.7599

Source

PERIOD
STATIONwPERIOD

Non-
Centrality
Parameter

2.18
7 ~ 13

Ad>usted non-
Centrajjty
Parameter Power

Pover to
Adjusted Detect 508
Pover Change

1.14 0.4306 0.2826 0.9778
1.98 0.6143 0.2428 0.3223

Bstimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Ieriod in DC
Period in PC
Period in FC-S
Period in FC-W
Period in DC-S
I'eriod in DC-W

0.2988
0. 3731
0.2984
0.4479
0.1656
0.4320

0.4138
0.1885
0. 2165
0.3086
0 '540
0.6919

-0.722 .4719
1.980 .0506
1. 378 . 1714
1.452 ~ 1499
0.365 .1160

-0.624 .5338

Least square scans 6 confidence intervals from analysis of variance
Source Std. Err. T-value I'rob. Upper 95% Lover 958

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op.i 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.240
0.128
0.830
0.797
0.507
0.134
0.249
0.166
0.126
0.216
0.209
0.111
0.232
0.605

0. 0311
0.0691
0.0695
0.1725
0.0741
0.1626
0.0833
0.1725
0.0833
O.i725
0.0695
0 1626
0.0760
0.1725

7 ~ 71
-1.85
11.94
4.62
6.84

-4.51
2.99
0.96
1.51
1.25
3 ~ 01
0.68
3.05
3.51

.0000

.0679

.0000

.0000

.0000

.0000

.0035

.3385

. ill5

.2141

.0033
~ 4968
.0030
.0007

0.1880
0. 0129
0.7145

-0.5108
0.3835
0.4638

-0.1111
0. 1206
0.2645
0.5022
0.0940
0.3810
0 '578
0. 8913

0.2913
0.2424
0 '454

-1.0838
0.6297
1 ~ 0041

-0.3879
0.4524
0.0123
0.0708

-0.3249
0 ~ 1592
0 ~ 1055
0.3183

Paired ccmparlsons of least square means betveen periods
Source

Period

Difference Std. Brr. T-value

0.1120 0.0758 -1.478 .1427 0.0139 -0.2379

Prob. Upper 95% Lover 95\

Paired comparisons of least square scans for stations bezveen periods
Source

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

Difference

0.0327
0.2273

-0.0836
0.0896
0,3203

-0.3731

Std. Brr.
0. i860
0. 1787
0. 1916
0. 1916
0. 1769
0. 1885

0,18
1 ~ 27

-0.44'.47
1 ~ 81

-1.98

.8609

.2064

.6637
~ 6410
.0732
.0506

0.2762
0.5242
0.2346
0.2285

-0.0266
0. 0601

T value Prob, Upper 95% Lower 95t

0,3416
s -0 '695

-0.4017
0.4078
0.6141
0.6862

Station-period means and deltas from original data where control nej
Stat.ion Standard Upper Lover

Station-Period N Wean Range Error 95% c.i. 95% c.i. Hean
Delta

Delta
Range

Uppez Lover
95% Cli. 95% C.Z.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op 2

19 9.21
3 34.00

18 4.19
4 11. 63

14 ~ 1.82
3 2.83

14 0.43
3 1.00

19 1.34
4 1 ~ 50

i6 0.16
3 0.17

19 ~ 00 1.441
4.00 1.258

11.50 0.930
6.50 1.434
4.00 0.346
3.50 1.093
1.00 0.103
1.00 0.289
5.50 0.291
2.00 0.500
0.50 0.060
0.50 0.167

12.24 6.is
19.41 8.59
6.16 2.23

16.19 1.06
2.57 1,07
7.54 -1.87
0.65 0.21
2.24 0.24
1.95 0.73
3.09 -0.09
0.28 0.03
0.88 -0.55

8.53
12.00
3.47
9.88

-1.04
-0.83
0.36
1.00

-0.66
0.25
0.53
1.83

17.50
5.00

11.50
F 50
3.00
4.50
2.00
3.00
4.00
1.00
2.50
2.50

5.68
-5.19
-1.68
-4.58
0.44
4.77
0. 61
4.13
0.13
1. 05
0.87
4.96

11.38
18.21
5.26

15. 17
1.63
6.43
0.05
2.73
1. 18

-0.55
0. 19

-1.29
Period scans and deltas from oziglnal control data where n~j

Period

Op 1
Op-2

Station Standard Upper Lover
N Nean Range Error 95% C.Z. 95\ C.Z.

19 0.68 2.50 0.149 1.00 0.37
1.75 2.00 0.479 3.27 0.23



Analysis of Variance for SLC for 0206 - Oelidium spp.

Stations 2210, 0611, 0910, 0915. 1015, 1210

Data transformed using square root(x + I)
Satterthvaite's Adjustment for Degrees
of Preedom used in Analysis of Variance.

Results for Analysis of Variance
Source Source df Brroc df F-value Prob.

PERIOD
SEASON
STATION
PERIODisEASON
STATION PERIOD
STATION SEASON
PERIODisTATIONiSBASON

Reaulta fOr POver Analyaia
Pover at alpha .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

8,76
0.04

36.91
1. 93
9. ~ 6
0.04
2.08

0.0039
0.8 F 07
0.0000
0 1680
0.0000
0.9989
0.0740

Source

Non-
Centrality
parasmter

Adjusted non- Pover to
Centrality Adjusted Detect Spl
Parameter Power Pover Change

PERIOD 8 76 7.57 0.9021 0.8617 0.2834
STATION PERIOD 47.29 41.30 1.0000 0.9999 0.5832

Estimates for contrasts on cocbinations of interaction terms
Source Difference Std. Err. T-value Prob.

Period ln DC
Period in PC
Period in PC-S
Period in PC-N
Period in DC-S
Period in DC N

0.7769
0.0000
0.0000
0.0000
1.1416
0.4122

0.2389
0.1088
0.1250
0. 1782
0.2621
0.3995

3.252 .0016
0.000 1.000
0.000 1.000
0.000 1.000
4.355 .0000
1.032 .3048

Least square means 6 confidence intervals from analysis of variance
source LS Hean Std. Brr. T-value Prob. Upper 95% Lover 958

Period Op-1
Period Op-1
Op 1 0611
Op 2 0611
Op 1 0910
Op 1 0910
Op I 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 1 1'210
Op 1 2210
Op 2 1210

0 063
0.193
0.000
0.000
0.000
0.000

-0.000
0.000
0.000

-0.000
0.379
1.156

-0.000
0.000

0.0180
0.0399
0.0401
0.0996
0.0428
0.0939
0.0481
0.0996
0.0481
0.0996
0.0 F 01
0.0939
0. 0439
0.0996

-3.52
4.83
0.00
0.00
0.00
0.00

-0.00
0.00
0.00
0.00
9.44

11 ~ 31
-0.00
0.00

.0007

.0000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
.0000
.0000
1.000
1.000

0.0333
-0.1264
0.0667
0.1654
0. 0711
0.1560
0.0799
0.1654
0.0799
0. 1654
0. 3123
0.9999
0.0729
0. 1654

-0.0930
0 ~ 1589
0.0667
0. 1654
0.0711

-0. 1560
0.0799
0. 1654
0.0799
0.1654
0.4456
1.3119
0.0729
0.1654

Paired comparisons of least square means betveen periods
source

Period

Difference Std. Brr. T-value

0.1295 0.0438 2.959 .0039 0.2022 0.0568

Prob. Upper 958 Lover 95%

Paired comparisons of least square means for stations betveen periods
Source Difference Std. Brr. T-value Prob. Upper 9SE Lover 95%

Station 0611
station 0910
Station 0915
Station 1015
Station 1210
Station 1210

-0.0000
0.0000
0.0000
0.0000
0.7769

-0.0000

0.1074
0,1032
0. 1106
0. 1106
0. 1021
0. 1088

0.00
0.00
0.00
0.00
7. 61

-0.00

1. 000 0 ~ 1784
1 F 000 0.1714
1.000 0 1837
1.000 0.1837
.0000 0.9 '5
1.000 0.1808

0 ~ 1784
0. 1714
0.1837
0.1837
0.6073 „

-0.1808
Station-period means and deltas from original data where control n 1

Station Standard Upper Lover
Station-Period N Mean Range Brror 958 c.i. 954 c.i. Mean

Delta
Delra Upper
Range 958 CIi.

Lower
95% C.l.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op-1
2210 Op.2

19 0.00 0.00 0.000
3 0.00 0.00 0.000

18 0.00 0.00 0.000
4 0.00 0.00 0.000

14 0.00 0.00 0.000
3 0.00 0.00 0.000

14 0.00 0.00 0.000
3 0.00 0.00 0.000

19 0.84 4.50 0.284
4 4.13 4.50 1.008

16 0.00 0.00 0.000
3 0.00 0.00 0.000

1.44 0.25
7.33 0 '2

0.00
0.00
0. 00
0,00
0.00
0.00
0.00
0.00
0.84
4.13
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.50 0.25
4.50 0.92
0.00
0.00

Ii44
7.33

Period means and deltas from original control data vhere nel

Period

Op 1
Op 2

Station Standard Upper Lower
N Mean Range Brror 95% C.i. 95% C. Ii

19 0,00 0.00 0.000
4 0.00 0.00 0.000



Analysis ot Variance for SLC tor 0152 Xalymenia/Schitymtnia spp.-coccplecc

Stations ~ 2210, 0611. 0910. 0915. 1015, 1210

Data not transformed.

Results tor Analysis ot Variance

Source Source d! Brror df P-value I'rob.
PBRIOD
SBASON
STATZON
PBRIODiSEASON
STATION PERIOD
STATIONS SEASON
PERIOD STATION SEASON

Results for Paver Analysis
Power at alpha ~ .I

96.000
96.000
96,000
96.000
96.000
96.000
96.000

21.38
0.55
1.97
0.00
1. 09
1.09
0.37

0.0000
oa4607
0.0895
0.9604
0.3120
0.3690
0.8656

Source

PBRZOD
STATZONiPERZOD

Non
Centrality
Parameter

21.38
5.44

Adjusted non-
Cenr ra l icyParameter'aver

Paver to
Adjusted Detect 50\
Pover Change

19.94
0.33

0.9984 0.9974 0.3207
0.5039 0.1217 0.2003

Estimates tor contrasts on ccmbinations ot interaction terms

Source Ditference Std. Err. T-value Prob.

Period in DC
I'eriod in PC
Period in PC-S
Period in PC-W
Period in DC-S
Period in DC-W

11.1215
0.0909
1.1818
1.0000

10.1513
12.0917

2.2067
1.0052
1.1548
1.6456
2.4211
3.6899

-5.040 .0000
.0.090 .9281
1.023 .3087
0.608 .54 '
4.193 .0001
3.277 .0015

Least square means 6 confidence intervals from analysis ot variance

Source LS Mean Std. Brr. T-value Prob. Upper 95t Lcwer 95t

Period Op-1
Period Op-2
OP 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.459
1.410
0.654
2.000
1 ~ 419
1.667
0.025
1 875
0. 11'2
2 000
0.022
1.667
0.841
0.750

0.1658
0.3685
0.3707
O. 9199
0.3953
0. 8613
0.4444
0.9199
0.4444
0.9199
0.3707
0.8673
0.4051
0. 9199

2 ~ 77
3.83
1.76
2 ~ 17
3.59
1.92
0.06
2.04
0.25
2 ~ 17
0.06
1. 92
2.08
0.82

.0068

.0002

.0810

.0322

.0005
~ 0576
.9553
.0443
.8001
.0322
.9519
.0516
.0406
~ 4169

-0.1836
2.0218
0.0381
3.5279

-0.7627
3. 1072
0.7630
3.4029
0.8505
3.5279
0.6381
3.1072
0.1680
0.7179

0.73 as
0.1976
1.2696
0.4721
2.0757
0.2262

-0.1130
0.3471
0,6255
0.4721
0.5933
0.2262
1.5138
2.2719

Paired comparisons ot least square means betveen periods
Source

Period 1 ~ 8687 0.4041 4.624 .0000 1.1975 -2.5400

Ditference Std. Brr. T-value Prob. Upper 95t Lcwar 95t

Paired comparisons ot least square means for stations betveen periods
Source Difference Std. Err. T-value Prob. Upper 95't Lcwer 95t

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

2.6538
3.0859
1.8500
1.8875
1.6442
0.0909

0. 9918
0.9531
1. 0216
1.0216
0 '432
1.0052

2.68
3.24
1.81

-1.85
1.74
0.09

.0088

.0017

.0733

.0678

.0845

.9281

1.0066
-1.5028
-0.1532
0. 1901

-0. 0176
1. 5786

4.3011
4.6690

-3.5468
3.5843

-3.2108
1 ~ 7604

StatiOn-periOd maanS and deltaS frOCa Original data vhere COntrOZ n~l
Sration Standard Upper Lcwer

Station-Period N Mean Range Error '5t c.i. 95t c.i. Mean
Delta

Delta
Range

Upper
95t CIi.

Lover
95t C.Z.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op-1
0915 Op-2
1015 Op 1
1015 Op.2
1210 Op 1
1210 Op 2
2210 Op I
2210 Op 2

19 0.79 5.00 0.351
3 0.00 0.00 0.000

18 1.33 9.50 0.598
4 0.00 0.00 0.000

14 0.07 0.50 0.049
3 0.17 0.50 0.167

14 0.00 0 F 00 0.000
3 0.00 0.00 0.000

19 0.08 1.00 0.058
4 0.00'.00 0.000

16 0.69 2.50 0.232
3 2.17 4.50 1.302

1.53 0.05

2.60 0.07

0.18 -0.03
0.88 -0.55

0.20 0.04

1.18 0.19
7.11 -3.43

0,11
2.00
1. 25l.50
0.04
1.83
0.11
2.00
0.00
1.50

-0.59
0. 17

6.00
4.00

10.50
4.00
1.50
3.50
1 ~ 00
4.00
2.00
4.00
3.50
4.50

0.06
6.97
0.04
4.55
0.25
6.20
0.27
6.97
0. 18
4.55
0.08
5.43

1.48
2.97
2.54
1.55

-0.18
-2.53
-0.06
2.97
0.18
1.55
1.11
5.77

Period means and deltas from original control data vhere n~l

Period
Station Standard Upper

N Mean Range Error 95t C.I.
Lover

95t C.Z.

Op I
Op.2

19 0.08 1.00 0.058 0.20 0.04
4 1.50 4.00 0,957 4.55 1.55



Analysis of Variance for SAD 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 df P-value Prob.

PERIOD
SEASON
STATION
PERIOD ~ SEASON
STATION PERIOD
STATION'SEASON
PBRIOD STATION SEASON

Results for Pover Analysis
Pover at alpha ~:I

96.000
96.000
96.000
96,000
96.000
96.000
96.000

0.06
0. 61

19.20
0.06
0.44
0.15
0.06

0.8099
0.4375
0.0000
0.8045
0. 8167
0.9799
0.9976

Source

Non-
Centrality
parameter

Adjusted non- Pover to
Centrality adjusted Detect Sol
Parameter Pover Power Change

PERIOD 0.06 0,00 0 ~ 1097 ~ 0.5020
STATIONiPERIOD 2.22 0.00 0.261'2 0.3886

Bstimares for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in FC
Period in PC-S
Period in FC-N
Period in DC-S
Period in DC-N

-0.0781
0.2158
0.2306
0.2009
0.0487

-0.2049

0.5193
0.2366
0.2718
0.3873
0.5698
0.8684

-0.150 . 8807
0. 912 . 3640
0.849 .3982
0.519 .6052
0.085 .9321
0.236 .8140

Least square scans 8 confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1
~cried Op-2
OP 1 0611
Op-2 0611
Op.l 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2110

1.305
1.282
1.621
1.651
1.657
1.604
1.564
1.538
0.824
1 074
1 ~ 662
1. 539
0.501
0.285

0.0390
0.0867
0.0872
0. 2165
0.0930
0.2041
0.1046
0. 2165
0. 1046
0.2165
0.0872
0.2041
0.0953
0.2165

33.43 .0000
14.'78 .0000
18.59 .0000
7.62 .0000

17,81 .0000
7 F 86 .0000

14.95 ,0000
7.11 .0000
7.87 .0000
4.96 .0000

19.05 .0000
7.54 .0000
5.25 .0000l.32 ~ 191'2

1. 3696
1.4259
1.7666
2. 0101
1,8112
1.9430
1.7374
1. 8978
0.9972
1.4332
1.8068
1.8784
0.6591
0.6446

1. 2399
1.1377
1,4768
1. 2909
1. 5022
1.2650
1. 3901
1 ~ 1787
0.6498
0.7140
1.5170
1.2004
0.3424
0.0746

Paired comparisons of least square means betveen periods

Source

Period

Difference Std. Err. T-value

0.0229 0.0951 0.241 .8099 0.1809 0. 1350

Prob. Upper 95% Lover 953

Paired comparisons of least square scans for stations between periods
Source Difference Std. Err. T value Prob, Upper 95t Lover 95t

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.0288
0.0527
0.0255
0 ~ 2501
0. 1225
0.2158

0.1334
0.2243
0 ~ 2404
0.F 04
0.2220
0.2366

0.12
0.23
0. 11
1.04
0.55
0.91

.9021 0.3589

.8147 0.4253

.9157 0.4248

.3009 0.1493

.5823 0.4912
,3640 0.6087

0.4165
0.3199

-0.3738
0.6494
0.2462
0.1771

Station-period means and deltas from original data vhere control n 1

Station Standard Upper Lover
Station-Period N Mean Range Error 95% c.i. 95% c.i. Mean

Delta
Delta
Range

Upper
95% CII

Lover
958 C.I

0611 Op 1
0611 Op 2
0910 Op.l
0910 Op 2
0915 Op 1
0915 Op-2
1015 Op 1
1015 Op 2
1210 Op 1
1'210 Op 2
2210 Op-1
2210 Op 2

19
3

18
4

14
3

14
3

19

16
3

0,33 5.00
0.00 0.00
0.03 0.50
0.00 0.00
0,14 0.50
0.25 0.50
5.09 8.00
2.75 2,75
0.05 0.25
0,13 0.25

18.77 51.00
25.58 34.50

0.262
0.000
0.028
0.000
0.051
0 ~ 144
0. 51'7
0.878
0.024
0.072
3.484

10.084

0.88

0.09

0.25
0.87
6.21
6.53
0.10
0.35

26.19
68.97

0.22

-0.03

0.03
0.37
3.97
1.03
0.00

-0.10
11.34
17.81

61,97
46.33
62.13
40.25
50.89
46.08
45.95
43.58
62.25
40.13
44.61
20.75

170.25
40.25

170.25
45.25

101.75
40.50

103.50
42.75

170.25
45.00

148.50
10.00

82.48
96.44
84.00
72.83
69.06
96.54
64.20
96.97
81,87
72.50
64.7'7
33.22

41.47
-3.78
40.25
7.67

32.73
4.37

17.69
9 ~ 81

41.63
7.75

24 '5
8.28

PeriOd Scene and deltaS free Original COnrrOl data Vhere nwl

Period

Op 1
Op 2

Starion Standard Upper Lover
N Mean Range Brror 95% C.I. 958 C.I.

19 62.30 170.25 9.8L4 82.92 41.68
40.25 45.25 10.238 72.83 7 '7



Analysis of Variance Cor SAQ for 0233 - Laminariales

stations i 2210, 0611, 0910. 0915, 1015. 1210

Data transformed using log basejc(x + .I)
Results for Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIODisEASON
STATION PERIOD
STATION'SEASON
PERIODiSTATION SEASON

Source df „Brror df

96.000
96.000
96.000
96.000
96.000
96.000
96.000

P-value

13.21
3.69
1.62
2.07
0.19
0.20
0.45

Prob.

0.0004
0.0576
0. 1612
0.1536
0.9670
0.9598
0.8109

Results for Power Analysis
Power at alpha i .1

I
won-
Centrality

Source Parameter

Adjusted non-
Centrality
Parameter Power

Power co
Adjusred Detecr. 50%
Pover Change

PBRIOD
STATIONiPERIOD

13.21
0.93

11.94 0.9753
0.00 0.1644

0.9629 0.1078
0. 1029

Estimates for contrasts on combinations of interaction teems

Source Difference Std. Brr. . T-value Prob

Period in DC
Period in PC
Period in PC-S
Period in PC-W
Period in DC S
Period in DC W

5.9364
1 ~ 7784
2.2731
1.2836
2.3889
9.4839

1 ~ 9314
0.8798
1. 0107
1.4403
2 ~ 1191
3.2296

3.074
2.021
2.249
0.891
1.127
2.937

.0028

.0460

.0268

.3750

.2624

.0042

Lease square means 6 confidence intervals Crom analysis of variance
Source LS Mean Std. Err. T-value Prob. Upper 95% Lover 95%

Period Op-1
Period Op 2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op.l 1210 ~

Op.2 1210
Op 1 2210
Op 2 2210

1.399
0.113
1.774
0.390
1 683
0.814
1.149
0.119
0.595
0.962
1.672
0 ~ 814
1.520
0.258

0.1452
0.3226
0.3245
0 '052
0.3460
0.7591
0.3889
0.8052
0.3889
0.8052
0.3245
0.7591
0.3546
0.8052

9.64
0.35
5.47
0.48
4.86
1.07
2.95
0. 15
1.53
1.19
5.15
1. 07
4.29
0.32

.0000 1. 6401

.7265 0.6489

.0000 2.3131

.6291 1.7274

.0000 2.2576

.2863 2 '748

.0039 1 '949

.8827 1.2182
~ 1295 '

~ 2408
.2351 0.3752
.0000 2.2114
.2863 2.0748
.0000 2.1093
.7493 1.0793

1.1579
~ 0.4226

1.2353
0.9472
1 ~ 108 ~
0.4468
0 '030
1.4564
0.0512
2.2994
1.1336
0 ~ 4468
0.9314

-1. 5953

Paired comparisons of lease square means betveen periods
Source

Period

Difference Std. Brr. T-value

1.2858 0.3537 3.635

Prob. Upper 95% Lover 95%

.0004 1.8733 , 0.6983

Paired comparisons o! least square means for scarions betveen periods
Source Difference scd. Brr. T-value Prob. Upper 958 Lo er 95t
Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
station 2210

1.3840
0.8690
1. 2680
1. 5569
0.8585
1.7784

0.8681
0. 8142
0.8942
0.8942
0.8256
0.8798

1.59
1 ~ 04
1.42
1.74
1 ~ 04
2.02

.1141 2.8258

.3002 2.2546

.1594 2.7532

.0849 3.0420

.3010 2.2296

.0460 3.2396

-0.0578
0. 5166
0. 2171
0.0717
0.5127
0. 3171

StatiOn-periad mesne and deltae frOm Original data where COntrO1 nij
station Srandard UpperStation-Period N Mean Range Error 95t c.i. Lower

95t c.i. Mean
Delta

Delta
Range

Upper
95% Cli.

Lover
95% C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op-2
1015 Op 1
1015 Op 2
1210 Op I
1'210 Op 2
2210 Op 1
2210 Op.2

19 0.00 0.00 0.000
3 0.25 0.50 0.144

18 Oicc 0 ~ 00 0 ~ 000
4 0.06 0.25 0.063

14 0.39 2.50 0.219
3 2.25 6.25 2.005

14 3.66 13.75 1 ~ 312
3 15.08 12.50 9.454

19 0.08 0.50 0.038
4 0.06 0.25 0.063

16 0.42 5.75 0.358
3 8.33 21.25 6.548

0.87

0.26
0.87

10. 88
6.50

55.76
0. 16
0.26
1.19

36.51

-0.37

0.14
0.08

.6.38
0.83

25.59
-0.00

0 ~ 14
-0.34
19.84

32.03
25.17
31.78
27.75
18.32
23.17
15.05
10.33
31.95
27.75
28.84
17. 08

122.50
76.00

122. 50
76.00

106.25
70.50

113.75
56.50

122.75
76.25

128.25
58 75

50.05
133.99
50.90
85.27
34.72

123.92
31.44
83.95
49.97
85.43
47 94
98.'79

14.01
83.66
12.65
29.77

1.92
77.59
-1.33
63.28
13.92
29.93
9.74

-64.62
period means and deltas from original control data vhere nej

Period

Op. 1
Op 2

Station Standard Upper
N Mean Range Error 958 C.I.

19 32.0l 122.50 8.577 50.05
4 27.81 76.25 18.131 85.51

Lover
958 C.I.

14.01
29.89



analysis of Variance tor SAQ for 0038 - Nacrocystis spp.

Stations 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using square root(x w I)
Results tor Analysis ot variance

Source Source df Error dt P-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATION~PERIOD
STATION SEASON
PERIOD~STATION SEASON

Results for pover analysis
Pover at alpha

96.000
96.000
96.000
96.000
96.000
96.000
96.000

32.21
0.09

10.31
0.64
3.62
0.55
0.39

0.0000
0.7698
0.0000
0.4252
0.0048
0.7380
0.8512

Source

PERIOD
STATION PERIOD

Non-
Centrality
Paraneter

32.21
18.10

Adjusted non-
Centrality
Paraseter Power

Pover to
Adjusted Detect 50%
Po er Change

30.54
12.73

1.0000 0.9999 0.3611
0. 9539 0. 8573 0. 1971

Bstinates tor contrasts on ccebinations ot interaction terna

Source Ditference Std. Err. T-value I'rob.

Period in DC
Period in PC
Period in PC S
Period in Fc-N
Period in DC-S
I'eriod in DC-N

4.5117
0.0000
0.0000

-0.0000
3.8751
5.1483

0.723
'.3295

0.3786
0.5395
0.7937
1.2097

6.237 .0000
-0.000 1.000
0.000 1.000
0.000 1.000
4.882 .0000
4.256 .0000

Least square means a contidence intervals tron analysis ot variance

Source LS Nean Std. Err. T-value Prob. Upper 958 Lower 95%

Period Op-1
Period Op-2
OP 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op.2 1015
Op.l 1210
Op.2 1210
Op 1 2210
Op 2 2210

0.240
0.992
0.009

-0.030
0.075
1.154

-0.356
1.130
0.529
2.062
0.474
1.579
0.000
0.000

0.0544
0 ~ 1208
0. 1215
0. 3016
0.1296
0.2843
0. 1457
0.3016
0.1457
0. 3016
0.1215
0.2843
0.1328
0.3016

4.42
8.21
0.07
0. 10

-0.58
4.06
2.44

-3.75
3.63

-6.84
-3.90
5.55
0.00
0.00

.0000

.0000

.943
'9223

.5635

.0001

. 0163

.0003

.0005

.0000

.0002

.0000
1.000
1 ~ 000

-0. 1502
0. /917
0.1932
0.4714
0 ~ 1401
0.6815

-0,1142
-0.6289
0.2871
1. 5614
0. 2719
1. 1068
0.2206
0.5009

0.3308
1.1931
0. 2105
0.5304
0.2903

-1. 6260
-0. 5981
1. 6307

-0.7711
-2,5632
0.6/56
2i0513

-0.2206
0.5009

Paired comparisons of least square scans between periods
Source

Period

Difference Std. Err. T-value

0.7520 0.1325 5.676 .0000 0.9720 0.5319

Prob. Vpper 95t Lover 95%

Paired comparisons ot least square scans tor stations betveen periods
Source

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.0209
1.0787
0,7736
1.5332
1.1053
0.0000

0.3252
0. 3125
0.3349
0.33 '
0.3092
0 '295

Difference Std. Err.

0.06
3.45
2. 31
4.58
3.57
0.00

.9490

.0008

.0230

.0000

.0006
1 ~ 000

0.5609
1.5976
1.3299
2 '895
1 ~ 6189
0.5473

T-value Prob. Upper 95% Lover 95%

-0. 5192
0.5597
0.2173
0.9770
0.5918

-0.5473

Station period neans and deltas trews original data vhere control n 1

station Standard Vpper Lover
Station-Period N Nean Range Error 95% c.i. 958 c.i.

Mean
Delta

Delta
Range

Upper
95% Cli.

Lower
95% C.I.

0611 Op I
0611 Op 2
0910 Op-1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op-1
2210 Op 2

19
3

18
4

14
3

14
3

19
4

16
3

0.03 0.50
0.08 0.25
0.19 1.50
4.00 1.75
1.39 8.25
3.33 1.50
1.64 6.00
7.75 7.00
1.89 17.75
5.75 5.50
0.00 0.00
0.00 0.00

0.026 0.08
0.083 0.44
0.102 0.41
Oi395 5.26
0.603 2.70
0.464 5.33
0.626 2.99
2.021 16.4 ~
0.940 3.87
1.123 9 '2
0.000
0.000

-0.03
0.28
0.02
2 ~ 74
0.09
1.34
0.29
0.94
0.08
2.18

-0.03
0.08

-0. 19
4.00
1.39
3.33
1 ~ 64
7.75
1.89

-5.75
0.00
0.00

0.50
0.25
1.50
1. 75
8.25
1.50
6.00
7.00

17.75
5.50
0.00
0.00

0.03
0.28
0.02

-2.74
0.09I~ 34
0.29
0.94
0 F 08
2. 18

-0.08
0 ~ 44
0.41
5.26

-2.70
5.33

-2.99
16.44
-3.87
.9.32

Period scans and deltas troea original control data vhere nil

Period

Op.l
Op 2

Station Standard Vpper Lower
N Mean Range Error 95t C.I, 958 C.I.

19 0.00 0.00 0.000
4 0.00 0.00 0.000



Analysis of variance for sLc for 0141 - Mazraella lilacina
Stations 2210, 0611, 0910, 0915, 1015, 1210

Data not transformed.

Results for Analysis of Variance

Source Source df Brror df P-value Prob.

PERIOD
SEASON
STATION
PERIODiSBASON
STATIONcPERIOD
STATIONiSEASON
PERIOD*STATZONcSEASON

Results for Power Analysis
Power at alpha .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

52.74
8.06
3.81
9 ~ 10l. 54
0.53
0.96

0.0000
0.0055
0.0034
0.0033
0.1833
0.7493
0.4442

Source

PERIOD
STATZONvPBRIOD

Non-
Centrality
Parameter

52.74
7.72

Adjusted non-
Centrality
Paraeeter Pover

50 '4 1.0000
2.56 " 0.6490

1.0000
0.2877

0.6356
0.7374

Power to
Ad]usted Detect 50t
Pover Change

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-W
I'eriod in DC-S
Period in DC-W

34.6792
15.5409

-24.6818
-6.4000

-46.4000
-22 '583

6,2934
2.8668
3.2934
4.6933
6.9049

10.5236

-5.510 .0000
-5.421 .0000
-7.494 .0000

1.364 .1759
-6.720 .0000
2.182 .0316

Least square scans a confidence intervals from analysis of variance
Source LS Mean Std. Brr. T-value Prob. Vpper 95t Lover 95't

Period Op-1
Period Op.2
Op 1 0611
Op 2 0611
Op-1 0910
Op 2 0910
Op-1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op-2 2210

1.078
7.292
1.385
8.000
0.846
1.250
1.450
8.000
0.538
8.000
0.397
7.250

10 ~ 291
5.250

0.4730
1.0511
1.0573
2.6236
1. 1273
2.4736
1. 2673
2.6236
1.2673
2.6236
1.0573
2.4736
1. 1554
2.6236

2.28
6.94
1.31
3.05
0.75
2.93
1.14
3.05
0.42
F 05
0 '8
2.93
8.91
2.00

.0248

.0000

.1935
~ 0030
.4547
.0042
.2554
.0030
.6724
.0030
~ 7078
~ 0042
.0000
.0482

0.2928
9.0374
3. 1406

12,3575
2.7185

11 3583
3.5549

12 '575
2.6424

12 '575
1.3586

11.3583
-8. 3719
9.6075

1. 8639
5.,5460
0.3714
3.6425
1. 0261
3 ~ 1417
0.6549
3.6425
1.5674
3.6425
2.1534
3 ~ 1417

12.2099
0.8925

Paired coeparisons of least square means between periods
Source

Period

Difference Std. Brr. T-value Prob. Vpper 95t

8.3700 1.1526 7.262 .0000 6.4557

Lover 95't

10.2843

Paired coeparisons of least square means for stations betveen periods
Source Diffezence Std. Brr. T-value Prob. Upper 95t Lower 95't

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

6.6154
6.4038

-6.5500
7.4625
7.6474 ~

15.5409

2.8287
2.7183
2.9131
2.9137
2.6901
2.8668

2.34
-2.36
2.25

-2.56
2.84
5.42

.0214

.0205

.0269

.0120

.0055

.0000

l.9173
1.8890
1.7107
2.6232

-3.1796
10.7795

11. 3134
10 ~ 9187
11.3893
12.3018
12.1153

-20.3023

Station-period scans and deltas 1'rcca original data where control nej
Station Standard Vpper Lcncer

Station-Period N Mean Range Brror 95t c.i. 95t c.i. Mean
Delta

Delta
Range

Vpper
95t Cji.

Lover
95t C.Z.

0611 Op 1
0611 Op.2
0910 Op.l
0910 Op 2
0915 Op 1
0915 Op.2
1015 Op 1
1015 Op.2
1210 Op 1
1210 Op.2
2210 Op
2210 Op 2

19
3

18
4

14
3

14
3

19
4

16
3

0.24 4.00
0 F 00 0.00
1.03 9.00
0.00 0.00
0.43 5.00
0.00 0.00
1.68 5.00
0.00 0.00
2.55 21.50
0.00 0.00

14.13 30.50
2.50 2.00

0.211
0,000
0.602
0.000
0.359
0.000
0.459
0.000
1.249
0.000
2.192
0.577

2.61 0.69

5.18 0.07

18.804.98'.450.02

0.68 0.21

2.30 0.24

1.20 0.35

1.89
9.17
1.22
8.63
2.07
9 ~ 17
0.82
9. 17
0.42
8.63

12.13
6.67

7.00
11.50
10.00
11.50
7.00

11.50
7.50

11 ~ 50
22.50
11.50
26.50
12.50

2.94
24 ~ 19
2.56

16.67
3.43

24.19
2.12

24 ~ 19
2.07

16.67
7.62

22.39

0.85
-5.86
0.12
0.58
0.71
5. 86
0.48
5.86

-2.91
0.58

16.63
-9.06

Period eeans and deltas frees original control data where nej

Period

Op 1
Op 2

Station Standard Upper Lover
N Mean Range Error 95t C.Z. 95t C.Z.

19 2.13 7.00 0.542 3.27 0.99
4 8.63 11.50 2.528 16.67 0.58



~ Analysis ot Variance tor SLC tor 0095 - Microcladia coulteri
StatiOna a 2210, 0611, 0910, 0915. 1015 ~ 1210

Data transformed using arcsin.
Results for Analysis of Variance

Source Source df Error dt P-value

PBRIOD
SEASON
STATION
PERIOD'EASON
STATIONiPERIOD
STATION'EASON
PERIOD'STATION SEASON

Results for Po er Analysis
Power at alpha a .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

11.24 0 ~ 0011
0. 91 0.3260
0.59 0.7090
1.28 0.2600
0.14 0.9830
0.17 0.9720
0.15 0.9789

Source

PERIOD
STATIONiPERIOD

Non
Centrality
Parameter.

11.24
0.69

Adjusted non-
Centrality
Parameter Power

Power to
Adjusted Detect 508
Power Change

10.01
0.00

0 '540 0.9327 0.1000
0.1470 0. 1000

gstimates tor contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in FC
Period in PC-S
Period in PC-w
Period in DC S
Period ln DC-W

31.1517
-3.9205
8.2121
0.3710

-38.7120
-23.5913

9.5187
4.3360
4. 9813
7.0986

10.4437
15. 9170

3.213
0 904
1.649'.052
3.701
1.482

.0015

.3682

. 1025

.9584

.0004

.1416

Least square means a confidence intervals from analysis ot variance
Source LS Mean Std. Brr. T-value Prob. Upper 95% Lower 95\
Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op.2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op-2 1015
Op.l 1210
Op.2 1210
Op 1 2210
Op 2 2210

0.570
6.415
1.931
1.428

-1.632
6.865
0.780
7.428
2. 199
7.428
1.584
6.865
1.445
2.476

0.7154
1.5897
1.5991
3.9682
1.7050
3 ~ 7413

'.9168

3.9682
1.9168.
3.9682
1.5991
3.7413
1 ~ 7476
3.9682

0.80
4.04
1.21
1. 87

-0.96
1.83
0.41
1.87
1.15
1.87
0.99
1.83

-0.83
0,62

.4279

.0001

.2302

.0643

.3410

.0696

.6849

.0643

.2542

.0643

.3243

.0696

.4104

.5342,i

1.7518
9.0554
4.5868

14.0188
1.2003

13.0789
3.9639

14.0188
5.3824

14.0188
4 '402

13.0789
1. 4577
9.0665

0.6186
3.7746
0.7251
0.8372
4.4634.
0.6512
2.4034
0.8372
0.9849
0. 8312
1.0718
0. 6512
4.3473
4.1151

Paired comparisons of least square means bet~san periods
Source

Period

Difference Std. Brr. T-value

-5.8454 1.7433 -3.353

Prob. Upper 95t Lower 958

-8.7408.0011 2~9500

Paired ccmparisons ot least square means tor stations between periods
Source Ditterence Std. Brr. T-value Irob. Upper 95%

i
Lower 95%

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

5.4971
-8.4966
-6.6478
5.2292
5.2809

-3.9205

4 '783
4 ~ 1115
4.4070
4.4010
4.0687
4.3360

1.28
2.07
1.51
1 ~ 19

-1.30
-0.90

.2019

.0415

.13 ~ 7

.2383

.1974

.3682

1.6087
1.6679
0.6717
2.0902
1.4768
3.2811

12.6030
15.3254
13 '672
12.5487
12.0385
11 ~ 1221

Stacion-period means and deltas from original data where control n~l
Station Standard Upper Lower

Station Period N Mean Range Brror 958 c.i.'58 c.i. Mean
Delta

Delta
Range'

Upper
95% Cfi

Lo er
95% C.I.

0611 Op I
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op-1
0915 Op.2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op-2
2210 Op 1
2210 Op 2

19
3

18

14
3

14
3

19

16
3

0.53 9.00
0.00 0.00
3.56 22.00
0 F 00 0.00
0.50 6.00
0.00 0.00
0.00 0.00
0.00 0.00
0.63 11.00
0.00 0.00
1.75 Si00
0.83 1.50

0,474 1.52
0.000
1.685 7.11
0.000
0.426 1.42
0.000
0.000
0.000
0 '77 1.84
0.000
0 '58 3.15
0.441 2.73

0.4'1

0,00

-0.42

.0.58

0.35
1.06

0.11
2.50
2.89
2.13
0.07
2.50
0. 51
2.50
0 F 00
2.13
1.03
1. 67

11.50
5.50

25.00
5.50
8 F 00
5.50
3.00
5.50

13.50
5.50

11.00
5.50

1. 20
10.06

i 0.73
>'.6. 25

1.07
10.06

1 ~ 09
10.06

1. 28
6.25

,0 ~ 55
8.94

0.99
5.06
6.50

-2.00
.0.93
5.06
0.05

-5.06
1.28

-2.00
2.62
5.61

Period means and deltas from original control data where nel

Period

Op 1
Op 2

Station Standard Upper Lower
N Mean Range Error 95% C.I. 95% C.I.

19 0.63 3.00 0.187 1.02 0.24
4 2.13 5.50 1.297 6.25 2.00



Analysis of Variance for SAQ for 0041 Nereocystis juetkeana
Stations 2210, 0611. 0910, 0915, 1015, 1210

Data transtoxmed using log basejo(x + .Il
Results for Analysis of variance

Source Source df Brror dt P-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONiPERIOD
STATION~SEASON
PBRIOD STATION SEASON

Results for Power Analysis
Pover at alpha a .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

1 ~ 4'7 0.2277
32.94 0.0000

3.44 0.0067
7.05 0.0093
2.59 0.0306
0.04 0.9990
0.04 0.9991

Source

PBRIOD
STATION PERIOD

Non-
Cencrality
Parameter

1.47
12.94

Adjusted non- Po er to
Centrality Adjusted Detect 50%
parameter power pover Change

0.44 0.3324 0.1711 0.1012
7.67 0.8631 0.6460 0.1015

Bstimates for contrasts on ccmbinations ot interaction terms

Source Ditference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-N
Period in DC-S
Period in DC-N

-2. 2120
1.0781
0. 8102
1.3460
4.4241
0.0000

0.8500
0.3872
0.4448
0.6339
0.9326
1.4214

2.602 .0107
2.784 .0065
1.821 .0717
2 ~ 123 .0363
4.744 .0000
0.000 1 ~ 000

Lease square means 4 confidence intervals froca analysis ot variance
Source Std. Err. T-value Prob. Upper 95% Lover 95%

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op-2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.222
0.411
0.250
0.702
0.250
0 '56
0.242
0.702
0.215
0.702
0.250
0.656
0.125
0.953

0.0639
0.1420
0 ~ 1428
0.3544
0 ~ 1523
0.3341
0. 1712
0. 3544
0. 1712
0.3544
0.1428
0.3341
0.1561
0.3544

3.47
2.89
1.75
1.98
1 ~ 64
1.96
1.41
1.98
1.25
1.98
1.75
1 ~ 96
0.80
2.69

.0008
0047

~ 0832
.0505
. 1039
.0524
.1609
.0505
.2129
~ 0505
.0832
.0524

'.4235
~ 0085

0.3281
0.6468
0.4872
1.2905
0.5029
1.2112
0. 5261
1.2905
0.4989
1.2905
0.4872
1 ~ 2112
0.3846

-0.3641

0.1159
0,1752
0. 0128
0 ~ 1134

-0.0029
0.1014
0.0425
0.1134
0.0697
0.1134
0. 0128
0. 1014
0.1338
1. 5412

Paired comparisons ot least, square means between periods
Source

Period

Difference Std. Err. T-value

0.1890 0.1557 1.214

Prob. Upper 95%

.2277 0.0696

Lover 958

-0.4475
Paired coeparisons ot least. square means tor stations between periods
Source Difference Std. Err'. T-value Prob. Upper 95j Lover 95%

Station 0611
Station 0910
SCation 0915
Station 1015
Station 1210
Station 2210

-0.4519
0.4064
0.4601
0,4873
0 ~ 4064
1. 0781

0.3821
0.3672
0.3935
0.3935
0.3633
0.3872

1.18
1.11
1 ~ 17
1 ~ 24
1.12
2.78

.2398 0.1826
~ 2712 0.2035
~ 2453 0.1915
.2187 0.1663
.2662 0.1971
.0065 3.7212

1.0865
1.0162
1. 1137

-1.1409
1.0098
0.4150

Station-period means and deltas from original data where control nij
Station Standard Upper Lover

Station-Period N Mean Range Error 95% c.i. 958 c.i. Mean
Delta

Delta
Range

Upper Lover
95% Cji ~ 95% C.I ~

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op-2
1015 Op 1
1015 Op-2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op 2

19 0.00 0.00
3 0.00 0.00

18 0.00 0.00
4 0.00 0.00

14 0.00 0.00
3 0.00 0.00

14 0.02 0.25
3 0.00 0.00

19 0.00 0.00
0.00 0.00

16 0.05 0.25
3 9.67 22.25

0.000
0.000
0.000
0.000
0.000
0.000
0.018 0.06
0.000
0.000
0.000
0.025 0.10
7 ~ 295 41.05

0 F 02

0.01
-21.72

0.53'.17
0.56
4.94
0.39
6. 17
0.38
6.17
0.53
4.94
0.41
3.50

4.50
18.25
4.50

18.25
2.75

18.25
2.75

18.25
4.50

18.25
4.75
4.25

1.09
32 ~ 16
1.15

19.09
0.84

32.16
0.81

32.16
1. 09

19.09
1.03
2.02

0.04
19. 83
0.04
9.21
0.06

19.83
0.06

19.83
0.04

-9.21
-0.21
9.02

Period means and deltas from original control data vhere nej

Period
Station Standard Upper

N Mean Range Brror 95% C.I.
Lover

95% C.I.
Op-1
Op 2

19 0.53 4.50 0.'270 1.09 0.04
4 4.94 18.25 4.446 19.09 9.21



Analysis of variance for SLc for 1154 - Nienburgia andersoniana

Stations 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basejo(x ~ ~ 5)

Results for Analysis of Variance

Source Source df Brror df P-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATION PERIOD
STATION SEASON
PBRIOD STATIONiSBASON

Results for Power Analysis
Power at. alpha ~ .1

102.000
102.000
102.000
102.000
102.000
102.000
102.000

4.07
0.00
6.59
0.16
1. 99
0.45
0. 19

0.0464
0.9620
0.0000
0. 6910
0.0857
0.8119
0.9663

Source

Non-
Centrality
Parameter

Ad/usted non- Power to
Centrality Adjusted Detect 50i
Parameter Power Power Change

PERZOD 4.07 2.99 0,6400 0.5289 0.2648
STATZON PERIOD 9.97 4.78 0.7619 0.4573 0.1365

Bstimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in FC-W
Period in DC-S
Period in DC-w

1.2672
0.0000
0.0000

-0.0000
1. 0166
1. 5178

0.5728
0.2587
0.2644
0,4447
0.5641
0.9971

2.212
0.000
0.000

-0.000
1.802
1.522

.0292
1.000
1 ~ 000
1.000
.0744
.1311

Least square means t confidence intervals from analysis of variance

Source Std. Brr. T-value Prob. Upper 95% Lower 95\ .
Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op.2 2210

-0.228
0.440
0.062
0.141
0.524
0.845
0.345
0.477
0. 133
0.000
0.305
1 ~ 175
0.000
0.000

0.0448
0.0947
0.1002
0.2344
0.1068
0.2269
0.1201
0 F 2344
0 ~ 1201
0.2344
0.1002
0.2269
0. 1095
0.2344

5.10
4.64

-0.62
0.60
4 ~ 91
3 ~ 72
2.88
2.04
1. 11

-0.00
3.04
5. 18

-0.00
0.00

.0000

.0000

.5345
~5492
.0000
.0003
.0049
~ 0444
.2689
1,000
.0030
.0000
1 F 000
1.000

-0.1541
0.2825
0. 1039
0.2482

-0.3472
0.4684
0. 1461

-0.0881
0.0658
0.3890

-0.1386
0.7982
0.1817
0.3890

0.3028
1

0.5968
0.2287
0.5299
0.7017
1.2217
0.5447
0.8662
0.3328

-0.3890
0.4712
1.5515
0.1817
0.3890"

Paired comparisons of least square means between periods
Source

Period

Difference Std. Err. T-value

0.2112 0. 1047 2.016 .0464 0.3851 0.0373

Prob. Upper 95% Lower 958

Paired comparisons of least square means for stations between periods
Source Difference Std. Err. T value Prob. Upper 95% Lower 958

Station 0611
Station 0910
Station 0915
Station 1015
Star.ion 1210
Stat,ion 2210

0.0784
0.3206
0. 1317

-0.1335
0.8699

-0.0000

0.2549
0.2508
0.2633
0.2633
0.2481
0.2587

0 '1
1.28
0.50
0.51
3.51

-0.00

.7590 0.5015

.2041 0.7369

.6179 0.5689

.6133 0.3036

.0007 1.2817
1.000 0.4294

0.3447
-0.0957
0.3054
0.5706
0.4582
0.4294

Station-period means and deltas fracs original data where control n~j
Station Standard Upper Lower

Station-I'eriod N Hean Range Brror 958 c.i. 95t c.i. Hean
Delta

Delta Upper
Range 95% CIi.

Lower
95% C.Z.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op-2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op-2
2210 Op 1
2210 Op-2

19 0.29
4 0.75

18 2.83
5 3.00

14 1.50
4 1.50

14 0.32
4 0.00

19 1.76
5 9.90

16 0.00
4 0.00

3 ~ 00 0 ~ 200 0.71
3.00 0.750 3.14

13.00 1.008 4.96
5.00 0,975 5.71
7.00 0.618 2.84
4,00 0.866 4.26
2.00 0.162 0.67
0.00 0.000

10 ~ 50 0.681 3.19
21.00 3 462 19.51
0.00 0.000
0.00 0.000

0.13
1.64
0.71'.29

0.16
1. 26

-0.03

0.33
0.29

0.29
0.75

-2.83
3.00

-1.50
-1.50
-0.32

Oooo
-1.76
-9.90
0.00
0.00

3.00 0.13
3.00 1.64

13.00 0.71
5.00 '.29
7.00 0.16
4.00 1.26
F 00 0.03
0.00

10.50 „-0.33
21.00 0.29
0.00
0.00

0.71
3 ~ 14

-4.96
5.71

-2.84
4.26
0.67

3 19
19.51

Period means and deltas from original control data where n 1

Period

Op 1
Op 2

Station Standard Upper Lower
N Hean Range Brror 95% C.I. 95t C.Z.

19 0.00 0.00 0.000
5 0.00 0.00 0.000



Analysis ot Variance for SLC, tor 0059 - non-coralline
Stations ~ 2210, 0611, 0910, 0915 ~ 1015, 1210

Data transformed using log baselc(x r I)
Results tor Analysis o! Variance

crust

Source Source df Brror df P-value Prob.

PERIOD
SEASON
STATION
PERIODrSEASON
STATIONrPERIOD
STATIONrSEASON
PERIODr STATION SEASON

Results for Pover Analysis
Power at alpha v .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

1.15
5.01
2 ~ 22
1.64
0.87
0. 16
0. 14

0.2852
0.0276
0.0580
0.2032
0.5052
0.9775
0 '832

Source

Non-
Centraliry
Parameter

Adjusted non-
Centrality
Parameter Pover

Pover to
Adjusted Detect 508
Power Change

PBR IUD 1.15 0.13 0.2850 0.1218 0.8568
STATIONr PERIOD 4 . 34 0.00 0.4244 0.1708

Bstimates tor contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-W
Period in DC S
Period in Dc-M

0.5325
0.0885
0.2367
0.0597
1. 1247
0.0596

0.5259
0.2396
0.2752
0 '922
0 '770
0.8794

1.013
0.369
0.860
0,152
1.949
0.068

.3138

.7127

.3920

.8792

.0542

.9461

Least square means 8 confidence intervals from analysis ot variance

Source LS Nean Std. Brr. T-value Prob. Upper 958 Lover 95%

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op.l 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op-1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.128
0.232
0.123

-0.224
0.457
0.449
0.040
0.051
0.053
0.327
0.315
0.1 ~ 0
0.215

-0.304

0.0395
0.0878
0.0883
0.2192
0.0942
0.2067
0.1059
0. 2192
0.1059
0. 2192
0.0883
0.2067
0.0966
0.2192

3.25
-2.64
1.39
1.02
4.85
2.17
0.37

, 0.23
0.50
1.49

-3.56
0.68

-2.23
-1.39

.0016

.0096

.1663

.3094

.0000

.0323

.7092

.8164

.6185

.1396

.0006
,5007
.0281
.1691

0.0629
0.0861
0.2700
0. 1401

-0.3004
-0. 1056
0.2155
0.4152
0.2288
0.0375
0.1679
0.2036
0.0549
0.0604

0. 1941
0.3779

r 0 '0235
0.5882

-0.6133
0.7922
0. 1363
0.3131
0. 1230
0.6907
0.4613

-0.4830
0.3757
0.6679

Paired comparisons of least square means betveen periods

Source

Period

Difference Std. Err. T-value

0.1035 0.0963 1.075 .2852 0.2635 -0.0565

Prob. Upper 95% Lover 95%

Paired comparisons ot least square means tor stations betveen periods

Source Difference Std. Err. T-value I'rob. Upper 95% Lover 95%

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.3473
-0.0079
0.0114
0.3795
0. 1749
0.0885

0.2364
0.2272
0.2435
0.2435
0.2248
0.2396

1.47
0.03

-0.05
1.56
0.78
0.37

.1450 0.'7399

.9722 0.3693

.9627 0.3930

.1224 0.7839

.4385 0. 1985

.7127 0.4863

0.0453
0.3852
0.4158
0.0249
0.5482
0.3094

Station-period means and deltas from original data vhere control n 1

Station Standard Upper
Station-Period N Nean Range Error 95% c.i. Lover

95% c.i. Nean
Delta

Delta Upper
Range 958 CZi.

Lover
95% C.Z.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op-2
2210 Op 1
2210 Op 2

19
3

18
4

14
3

14
3

19
4

16
3

1 ~ 37 7 ~ 50
1.50 2.50
6.56 14.50
3 '8 4.00
0.93 3.50
0.50 1.50
0.93 2.50
2.50 4.50
5.21 10.50
1.63 2.00
3.44 9.00
2.00 1.00

0,510
0.764
0.888
0.826
0.261
0.500
0.215
1.323
0.829
0.515
0.698
0.289

2.44
4.79
8.43
6.00
1.49
2.65
1.39
8 ~ 19
6.95
3.27
4.93
3.24

0.30
-1.79
4.68
0.75
0.36
1.65
0.46
3. 19
3.47

-0.02
1.95
0.76

0. 32
1 ~ 17
4.94
3.00
0.32
0. 17
0.32
2.17
3.53
1.25
1.91

-1.67

9.00 1.63
2.50 1.96

11.00 3.27
4.00 0.24
4 ~ 00 0.91
2.50 2.96
7.00 1.35
4.50 3.96

13.50 1.62
3.00 0.85
8.50 0.36
2.00 0.92

1.00
4.29
6.62
5.76
0.26

-3.29
0.71

-8.29
5.43

-3.35
3.46
4.25

Period means and deltas tron original control data vhere nvl

I'eriod

Op 1
Op 2

Station Standard Upper
N Nean Range Error 95l C.Z.

19 1.68 4.50'.355 2.43
0,38 1.00 0.239 1.14

Lover
95\ C.Z.

0.94
-0.39



Analysis ot variance tor sLc tor 0184 - oseundea spp.

Stations v 2210, 0611, 0910, 0915, 1015, 1210

Data transforeed using log base10(x v .I)
Results for Analysis of Variance

Source Source dt Error df P-value , Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONiPERIOD
STATIONiSEASON
PERIODiSTATIONiSEASON

Results for Pover Analysis
Power at alpha

96.000
96.000
96.000
96.000
96.000
96.000
96.000

3.65
0.'14
1.81
0.05
1.25
0,11
0. 14

0.0591
0. 3915
0.1175
0.8303
0,2906
0.9902
0.9835

Source

Non-
Centrality
paraeeter

Adjusted non-
Centrality
Paraeeter Pover

lover to
Adjusted Detect 50'C
Pover Change

PERIOD 3.65 2.57 0.5996 0.4798 0.3121
STATION'PERIOD 6 ~ 27 1.14 0.5599 0.1191 0.1094

Estieates tor contrasts on coebinations of interaction terse

Source Difference Std. Err. T-value Prob.

I'eriod in DC
Period in PC
Period in PC-S
Period in PC-W
Period in DC-S
I'eriod in DC-W

-2.4609
0. 1202

.0.1622

.0.0782
2. 1285
2,'19)3

1 ~ 2296
0. 5601
0.6435
0. 9170
1.3 ~ 91
2.0562

2.001
0,215
0.252
0.085

-1. 578
1.358

.0482

.8305

. 8015

.9322

.1179

.1715

Least square eeans 8 confidence intervals froe analysis ot variance

Source LS Mean Std. Err. T-Value IrOb. Upper 95'C LOver 95C

Period Op 1
Period Op-2
Op 1 0611
Op.2 0611
Op 1 0910
Op.2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.468
0.898
0.991
1.362
0.030
0 '68
0.583
0.195
0.483
1.362
0.061
1.421
0.658
0.779

0.0924
0.2054
0.2066
0. 5126
0.2203
0.4833
0,2476
0.5126
0.2476
0.5126
0.2066
0.4833
0.2257
0.5126

5.06 .0000 0.6212
4.37 .0000 1.2390
4.80 .0000 1.3340
2.66 .0092 2 '137
0.14 .8908 0.3961
0.56 .5801 1.0110
2.36 .0205 0.9947
0.38 .7044 1.0464
1.95 .0541 0,8941
2.66 .0092 2.2137
0.29 .7699 0.4037
2.94 .0041 2.2238
2.92 .0044 1.0334
1.52 .1321 1.6300

0. 3143
0.5569
0.6478
0.5109

-0.3355
0.5344
0. 1722
0.6564
0.0715
0.5109

-0.2825
0.6184
0.2835
0.0727

Paired cceparisons of least square scans between periods

Source

I'eriod
Ditterence Std. Err. T-value

0.4302 0.2252 1.910 .0591 0. 0562 0 8042

Prob. Upper 95\ Lover 95'C

Paired coeparisons ot least square scans tor stations betveen periods
Source Difference Std. Err. T-value Prob. Upper 95'C Lover 95'C

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

.0.3713
-0.2380
0.3884

-0. 8195
1.3605

-0.1202

0. 5521
0,5311
0.5693
0.5693
0.5256
0.5601

0.67
-0.45
0.68
1 ~ 54
2.59
0.21

.5033

.6551

.4961

. 1251
0111

.8305

0.5466
0. 64 ~ 1
1.3340
0.0661
0.4816
0.8101

1 ~ 2893
1. 1201
0.5571
1.8250
2.2335
1.0505

Stition-period scans and deltas free original data where control nvl

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op-2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op.2
2210 Op 1
2210 Op 2

19
3

18

14
3

14
3

19

16
3

0.61 5.00
0.00 0.00
6.94 31.00
2.00 5.00
2.54 10.50
1.50 3.00
1.21 4.00
0.00 0.00
5.95 20.50
0.00 0.00
0.75 1.50
0.33 0.50

0.280
0.000
2.039
1.190
1.016
1.000
0.381
0.000
1.546
0.000
0.171
0.161

1.19 0.02

11.25
5.'I9
4.73
5.80
2.04

2.64
1.79
0.34

-2.80
0.39

9.20 2.70

1.11 0,39
1.05 0.38

Period eeans and deltas free original control data vhere nvl

Station Standard Upper Lower
Station. Period N Mean Range Error '95C c.i. 95'C c. i. Mean

Delta

2. 53
2.17

-3.86
0<75
0.43
0.67
1.75
2.17
2 ~ 82
2.75
2.31
1.83

7.00
1.00

33.50
3.00

15,50
3.00
8.00
1.00

24.50
3.00
7.50
0.50

3.48
3.60
0.51
2.75
3.03
4 '6
2.90
3.60
0.60
4 75
3 ~ 41
2.55

1,57
0.73
8.2)

-I..25
-2.18
).13
0.60
0.73
6.23
0.75
1.22
1. 12

Delta Upper Lover
Range 95\ CIi. 95C C.I.

Period

Op 1
Op 2

Station Standard Upper Lover
N Mean Range Error 95C C.I. 95'C C.I.

19 3.13 6.50 0.393 3.96 2.31
4 2.75 3.00 0.629 4. IS 0.75



Analysis of Variance for SLC for 0135 - Phyllospadix spp.
Stations v 2210, 0611, 0910. 0915, 1015. 1210

Data transformed using arcsin.
Results for Analysis of Variance

Source

PERIOD
SEASON
STATION
PBRIODisEASON
STATION+PERIOD
STATIONiSEASON
PBRIOD STATION SBASON

Results for Power Analysis
Power at alpha ~ .I

Source df Brror df P-value Prob.

96.000
96.000
96.000
96.000
96.000
96.000
96.000

Source

PERIOD
STATIONS PERIOD

Non-
Centrality
Parameter

Adjusted non- power to
Centrality Adjusted Detect, 50t
Parameter Pover Power Change

0.00
0.00

Bstimates for contrasts on combinations of interaction terms
Source

Period in DC
Period in FC
Period in PC-S
Period in PC.W
Period in DC-S
Period in DC-N

Difference Std. Brr. T-value Prob.

0.0000
0.0000
0.0000
0.0000
0.0000
0 F 0000

Least square means 6 confidence intervals from analysis of variance
Source

Period Op-1
Period Op 2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op-2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op.l 2210
Op 2 2210

LS Wean

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0 F 000
0.000
0.000
0.000
0.000
0.000
0.000

Std. Err. T-value Prob. Upper 95t Lover 95't

Paired comparisons of least square means betveen periods
Source

Period

Difference Std. Err. T-value I'rob. Upper 95t

0.0000

Lover 95't

Paired comparisons of least square means for stations between periods
Source Difference Std. Brr. T-value Prob. Upper 95t
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 nil

Lover 95t

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op-2
2210 Op 1
2210 Op 2

19
3

18
4

14
3

14
3

19

16
3

Station-Period N
Station

wean

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Standard Upper Lover
Range Brror 9S't c.i. 95t c.i.
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000

wean
Delta

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Delta Upper Lower
Range 95't Cli. 95t C.I:

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Period means and deltas fraa original control data where n~l

Period

Op 1
Op 2

Station Standard Upper
N Wean Range Error 95t C.I.

19 0.00 0.00 0.000
4 0.00 0.00 0.000

Lower
95't C.I ~



Analysis of Variance for SLC for 0118 - Polyneura latissima
Stations ~ 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo(x + .I)
Results for Analysis of Variance

Source Source di Brror df P-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONiPERIOD
STATIONisEASON
PERIOD'STAT IONc SEASON

96.000
96.000
96.000
96.000
96.000
96.000
96.000

29.36
22.84
0.08

14.55
0.05
0.05
0.04

0.0000
0.0000
0.9952
0.0002
0.9987
0.9987
0.9992

Results for Power Analysis
Power at alpha .1

I
Non-
Centrality

Source Parameter

Adjusted non- Pover to
Centrality Adjusted Detect 50%
Parameter Power Pover Change

PERIOD 29.36 '7.75 0.9999 0.9998 0.1017
STATION PBRIOD 0. 23 0.00 0.1152 ~ 0.1009

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in FC
Period in PC-S
leriod in FC-N
I'eriod in DC-S
Period in DC-'N

-3.3365
-0.8000
-0.2845
1.3155
0.9398
5.7332

0.6947
0.3164
0.3635
0.5181
0.7622
1. 1616

4.803 .0000
2.528 .0131
0.783 .4357
2.539 .0127
1.233 .2206
4.935 .0000

Leasr. square means 6 confidence intervals from analysis of variance

Source Std. Err. T value Prob. Vpper 95% Lcncer 958

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op.2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.320
1.010
0.295
1.038
0.298
0.952
0.417
1.038
0.378
1.038
0.295
0.952
0.238
1.038

0.0522
0. 1160
0.1167
0.2896
0 '244
0.2730
0. 1399
0.2896
0. 1399
0.2896
0. 1167
0.2730
0.1275
0 '896

6.13
8. 70
2.53
3.59
2.40
3.49
2.98
3.59
2,70
3.59
2.53
3.49
1. 87
3.59

.0000 0.4069

.0000 1,2023

.0131 0.4889

.0005 1.5195

.0185 0,5048

.0007 1.4052

.0037 0.6489

.0005 1.5195

.0082 0.6100

.0005 1.5195

.0131 0.4889
,0007 1.4052
.0645 0.4503
.0005 1.5195

0.2334
0. 8169
0.1012
0.5575
0.0915
0.4982
0 1842
0 ~ 5575„
0.1453
0.5575
0. 1012,
0,4982
0.0267
0.5575

Paired comparisons of least square means betveen periods
Source

Period

Difference Std. Brr. T-value Prob. Vpper 958

-0.6894 0.1272 -5.419 .0000 0.4781

Lover 95t

0.9007

Source Difference

Iaired comparisons of least square means for stations betveen periods

Std. Brr. T-value Prob. Vpper 958 Lower 95t
Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.7435
-0.6536
0. 6219
0.6608
0.6567
0.8000

0.3122
0. 3001
0.3216
0.3216
0.2969
0.3164

2.38
2.18
1 ~ 93
2.05
2.21

-2.53

.0192

.0318

.0561

.0426

.0294

.0131

0.2249
0.1552
0.0877

-0.1266
-0.1635
0.2744

1,2621
1.1519
1.1561
1.1950-I ~ 1499
1.3256

Station-period means and deltas from original data vhere control nil
Station Standard Upper Lower

Station-period N Nean Range Error 95l c.i. 95% c.l.
Nean

Delta
Delta
Range

Upper
95% Cli.

Lover
95% C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op.2
1210 Op 1
1210 Op 2
2210 Op-1
2210 Op 2

19 0.00 0.00 0 F 000
3 0.00 0.00 0.000

18 0.03 0.50 0.028
0.00 0.00 0.000

14 0.00 0.00 0.000
0.00 0.00 0.000

14 0.04 0.50 0.036
0.00 0.00 0.000

19 0.00 0.00 0.000
4 0 F 00 0.00 0.000

16 0.03 0.50 0,031
3 0.00 0.00 0.000

0.09 0.03

0.11 0.04

0.10 0.04

0,24
1. 50
0.22l. 13
0.32
1. 50
0.29
1. 50
0.24
1.13
0.22
1 ~ 50

1.50
3.50
1.50
3.50
1.50
3.50
1. 50
3.50
1. 50
3.50
1 ~ 50
3.50

0 ~ 44
5.98
0.42
3.75
0.59
5.98
0.56
5.98
0 ~ 44
3.75
0.46
5.98

0.03
2.98
0.03
1.50
0.05
2.98
0.02
2.98
0.03

-1.50
0.02

-2.98
period means and deltas from original control data where nial

Period

Op I
Op 2

Station Standard Vpper Lover
N Nean Range Brror 95% C.I. 95% C.I.

19 0.24 1.50 0.096 0.44 0.03
4 1.13 3.50 0.826 3.75 1.50



Analysis of Variance tor SAQ for 0042 - Pcerygophora californica
StatiOne w 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basejo(x w .5)

Results tor Analysis of Variance

Source Source df Brror dt F-value Prob.
PERIOD
SEASON
STATION
PER IODiS EASON
STATIONS PERIOD
STATION*SEASON
PERIODi STATIONisEASON

Results for Pover Analysis
POVer at alpha w .I

96.000
96.000
96.000
96.000
96.000
96.000
96.000

16.45
8.49

22.92
1.03
0.35

~ 0.17
0.25

0.0001
0.0044
0.0000
0. 3130
0.8802
0.9729
0.9392

Source

PERIOD
STATIONa MRIUD

Non
Cencralicy
Parameter

16.45
1.76

15.11
0.00

0.9914
0.2257

Adiusced non-
Centrality
Parameter Power

Power ro
Ad5usted Decect 50%
Power Change

0.9866 0.3000
0.2925

Bstimaces tor contrasts on combinations of interaction terms

Source Ditterence Std. Brr. T-value Prob.

Period in DC
Period in FC
Period in FC-S
Period in FC-W
Period in DC.S
Period in DC-W

2.1525
0. 2815
0. 1662
0 ~ 3968
1. 6591
2.6459

0. 5461
0.2488
0.2858
0.4073
0.5992
0. 9132

3.942 .0002
1.131 .2607
0.581 .5623
0.974 .3324
2.769 .0068
2.897 .0047

Least square means a confidence intervals from analysis of variance
Source SCd. Brr. T-value prob. Upper 95% Lower 95%

Period Op-1
Period Op-2
Op I 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op-I 0915
Op 2 0915
Op I 1015
Op 2 1015
Op I 1210
Op.2 1210
Op I 2210
Op 2 2210

1.705
1.300
2.070
1.541
2.010
1 ~ 578
1.904
1.541
0,392
0. 16'7
2.033
1,431
1.822
1.541

0 ~ 0410
0. 0912
0.0917
0.2277
0.0978
0. 2146
0. 1100
0.2277
0. 1100
0.2277
0.0917
0.2146
0.1003
0.2277

41.55 .0000
14.25 .0000
22.56 .0000

6 '7 .0000
20.55 .0000
7.35 .0000

17.32 .0000
6.77 .0000
3.57 .0006
0.73 .4646

22.16 F 0000
6.67 .0000

18.18 .0000
6.77 .0000

1.7735
1.4512
2.2222
1.9191
2. 1724I ~ 9340
2.0871
1.9191
0.5751
0.5453
2. 1855
1.7873
1. 9889
1.9191

1. 6372
1.1482
1. 9174
1 ~ 1628
1. 8475
1.2210
1. 7218I ~ 1628
0.2098
0 ~ 2110
1.8808
1.0743
1.6559
1.1628

Paired comparisons ot least square means between periods
Source

I'eriod
Ditteren«e Scd. Brr. T-value Prob. Upper 95% Lower 958

0.23950.4057 0.1000 4.056 .0001 0.5718
Paired comparisons of least square means for stations between periods
Source Difference Std. Err. T-value Prob. Upper 958 Lover 958

Station 0611
Station 0910
Station 091S
Station 1015
Station 1210
Station 2210

0.5289
0.4324
0.3635
0.2253
0.6024
0. 2815

0.2455
0.2359
O.'2528
0.2528
0.2334
0.2488

2. 15
1.83
1.44
0.89
2.58
1.13

.0337 0.9366

.0699 0.8242

.1537 0.7835

.3752 0.6452

.01 14 0.9901

.2607 0.6946

0. 1212
0.0407
0.0564
0 ~ 1947
0.2147
0. 1317

StatiOn-periad mesne and deltaS frCXa Original data where COntrO1 nwl

Sration Standard Upper LoverStation-Period N Mean Range Brror 95\ c.i. 95% c.i. Wean
Delta

Delta
Range

Upper'5% Cli.
Lover

95t C.I.
0611 Op I
0611 Op 2
0910 Op I
0910 Op 2
0915 Op.l
0915 Op.2
1015 Op I
1015 Op 2
1210 Op I
1210 Op 2
2210 Op.l
2210 Op-2

19 0.01
3 0.00

18 0.10
4 0.00

14 0.07
3 0.00

14 21.43
3 11 ~ 25

19 0. 07
4 0.19

16 2.63
3 0.00

0.25
0.00
1. 00
0.00
1.00
0.00

31.25
17.25
0.50
0.25

30.50
0.00

0. 013 0. 04
0.000
0.067 0.24
0.000
0.071 0.23
0.000
2.691 27.24
5.238 33.79
0.037 0.14
0.063 0.39
1.948 6.78
0.000

0.01 93.41
19.92

0.05 93.07
24.63

0.08 75.11
19. 92

15.61 53.75
11.29 8.67
0.01 93.36

-0.01 24.44
1.53 85.31

19.92

239.00
16.75

238.50
26.50

238.25
16.75

227.25
30.25

239.00
26.50

225.75
16.75

129.78
40. 94

131.64
43.21

117.47
40.94
93.97
48.11

129.72
43.07

120. 12
40.94

57.04
1.11

54.50
6.04

32.75
1.11

13. 53
30.78
56.99
5.80

50.51
1.11

Period means and deltas troca original control data where nwl

Period
scacion Standard Upper Lower

N Wean Range Error 95% C.I. 95% C.I.
Op 1
Op 2

19 93.42 239.25 17.317
4 24.63 26.50 5.840

129. 80
43.21

57.04
6.04



Analysis of Variance for SLC tor 0220 - Prionitis australis
Stations a 2210, 0611, 0910, 0915, 1015, 1210

Data not transtoxccced.

Results for Analysis of Variance

Source Source dt Error df Pcvalue Prob.

PERIOD
SEASON
STATION
PERIODcSEASON
STATIONiPERIOD
STATIONcSEASON
PERIOD*STATION SEASON

Results for Power Analysis
Pover at alpha ~ .1

102.000
102.000
102.000
102.000
102.000
102.000
102.000

2.39
1. 17
1.50
0.01
0.53
1.53
0.14

0.1249
0.2816
0.1970
0.9370
0.7517
0.1863
0.9833

Source

PERIOD
STATIONiPERIOD

Non-
Centrality
Paraneter

2.39
2.66

Ad)usted non
Centrality
Paraeeter Pover

1.35 0.4578
0.00 0.2958

0. 3139 0.6857
0.3054

Pover to
Ad3usted Detect sot
Pover Change

Bstinates for contrasts on coccbinations ot interaction terna
Source Difference Std. Brr. T-value Prob.

Period in DC
Period in FC
Period in PC S
Period in Pc-N
Period in DC-S
Period in DC-W

-1.1192
0.0545
0.0909
0.2000
1.4885
1.9500

0.9806
0.4428
0.4526
0. 7613
0.9656
1.7070

-1.153
0.123
0.201
0.263
1.541
1.142

.0826

.9022

.8412

.7933

.1263

.2560

Least square scans 8 confidence intervals troca analysis ot variance
Source LS Mean Std. Brr. T-value I'rob. Upper 95t Lover 95t
Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op.l 0915
Op.2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.465
-0.187
.0.000
0.000
0.312
0.188
1.150
0.500

.0.700
0.000
0.433
0.187
0.195

-0.250

0. 0167
0. 1621
0. 1715
0.401'2
0.1828
0.3885
0.2056
0.4012
0.2056
0.4012
0. 1715
0.3885
0.1874
0.4012

-6.06
1. 16
0.00
0.00
1.70

-0.48
-5.59
1.25
3.41
0.00

-2.52
0.48
1. 04
0.62

.0000

.2500
1.000
1.000
.0915
.6304
.0000
.2155
.0009
1.000
.0132
.6304
.2994
.5346

0.3376
0.0815
0.2847
0.6660
0.0080
0.4573
0.8088
8.1660

-0.3588
0.6660
0.1480
0.4573
0. 1156
0.4160

0.5923
-0.4565
-0.2847
0.6660
0. 6151
0.8323
1.4912
1.1660
1.0412

-0.6660
0.1174

-0.8323
0.5065

-0.9160
Paired coccparisons of least square cceans betveen periods
Source

Period 0.2774 0.1793 1.547 .1249 0.0202 0.5751

Diiterence Std. Brr. T-value Prob. Upper 95't Lover 95't

Paired coccparisons ot least square scans for stations betveen periods
Source Difterence Std. Err. T-value Prob. Upper 95't Lover 95't

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

-0.0000
0. 1240
0.6500
0.7000
0.2452
0.0545

0.4363
0.4294
0.4508
0.4508
0. ~ 246
0.4 ~ 28

0.00
-0.29
1.44
1.55
0.58
0. 12

1.000 0.7243
.7733 0.5887
.1524 0.0983
.1236 0.0483
.5649 0.4597
.9022 0.7896

0.7243
-0.8367
1.3983
1.4483

-0.9501
-0.6805

Station-period

Station-Period

neans and deltas frcca original data vhere control
Station Standard Upper Lover

N Mean Range Error 95't c.i. 95t c.i.

n 1

Mean
Delta

Delta Upper
Range 95't CIi. Lover'5t

C.I.
0611 Op 1
0611 Op 2
0910 Op 1
0910 Op-2
0915 Op-1
0915 Op-2
1015 Op 1
1015 Op 2
1210 Op.l
1210 Op 2

'2210 Op 1
2210 Op 2

19 0.00
4 0.00

18 . 0.36
5 0.30

14 1. 43
4 0.75

14 0.57
4 0.00

19 0.50
5 0.30

16 0.16
4 0.13

0.00 0.000
0.00 0.000
1.50 0.139
1.00 0.200
4.00 0.321
2.00 0.433
2.00 0.221
0.00 0.000
3.50 0.220
1.00 0.200
1.50 0.099
0.50 0.125

0.65 0.07
0.86 0.26

0.72
2.13 -0.63
1.05 0.09

0.96 0.04
0.86 0.26
0.37 -0.06
0.52 -0.27

0.00
0.00
0.36
0.30
1.43

-0.75
0.57
0.00
0.50

-0.30
0.16
0. 13

0.00
0.00
1.50 0.07
1.00 0.26
4.00 0.72
2.00 0.63
F 00 -0.09
0.00
F 50 0.04
1.00 0.26
1.50 0.06
0.50 0.21

0.65
0.86
2.13

-2.13
-1.05

0.96
.0.86
0.37
0.52

Period neans and deltas troca original control data where n~l

Period

Op 1
Op. 2

Station Standard Upper
N Mean Range Error 95t C.I.

19 0.00 0.00 0.000
5 0.00 0.00 0.000

Lower
95t C.I.



Analysis of Variance for SLC for 0106 - Prionitis spp.

Stations ~ 2210, 0611, 0910, 0915, 1015, 1210

Data transforcced using log basejo(x w .I)
Results for Analysis of Variance

Source

'PBRIOD
SEASON
STATION
PERIODiSEASON
STATIONiPBRIOD
STATIONiSEASON
PERIODi STATIONiSEASON

Results ior Power Anaiysis
Power at alpha w .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

1 0.11
0.02

5 5,76
1 8. 19
5 1. 00
5 0.09
5 0.04

Source df Brror df P-value I'rob.

0.7359
0.8801
0.0001
0.0052
0,4228
0.9930
0.9990

Source

PBRIOD
STATIONiPERIOD

Non-
Centrality
Paraeeter

0.11
4.99

Adjusted non-
Centrality
Parameter Power

0.00 '.1191
0.00 0.4722

Power to
Adjusted Detect Sot
Pover Change

0.9511
0.1040

Bstjaates for contrasts on coebinations of interaction tetcas

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-w
Period in DC-S
Period in DC.N

0.3658
0,0676
0.4029
0.5381
2.4184
1 ~ 6869

0.8021
0.3654
0.4197
0.5982
0.8800
1.3412

-0.456 .6494
0.185 .8536
0.960 .3396
0.900 .3706
2.748 .0072
1.258 .2116

Least square cceans 6 confidence intervals frees analysis of variance

Source Std. Brr. T-value Prob. Upper 95% Lover 958

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op.l 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

-0.737
0.687
0.434
0.260
0.980
0.860
1.055
0.957
0.071
0.389
0.941

-1.169
0.942
1 ~ 010

0.0603
0.1340
0.1347
0.3344
0.1437
0.3153
0.1615
0.3)ii
0.1615
0.3344
0.1)47
0.3153
0.1473
0.3344

-12.23
5.13
3.22
0.'78

-6.82
2 '3
6.53
2.86

-0.44
1 ~ 16

-6.98
).71
6.40
3.02

.0000
F 0000
.0017
.4381
.0000
~ 0076
.0000
.0052
.6606
.2480
F 0000
.0004
.0000
.0032

0.6)71
0.4650
0.2104
0. 8157
0.7413
0.3368

.0.7865
0.4020
0.1971
0 ~ 1668
0.7169
0.6452
0.6979
0.4547

0.8373
0.9100
0.6580
0.2950
1.2185
1.3840
1.)2)0
1. 5127

-0.3394
0.9440
1. 1645
1. 6925
1. 1871
1.5655

Paired coeparisons of least square caeans between periods
Source

Period

Difference Std. Brr. T-value

-0.0497 0.1469 0.338 .7359 0.194) 0.2937

Prob. Upper 958 Lover 95%

Paired coeparlsons of least square scans for stations between periods
Source

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.6945
-0.1195

0 '974
0. 31'75
0 ~ 2282
0.0676

0.3605
0.3465
0. 3714
0.3714
0,3428
0.3654

Difference Std. Brr
1 ~ 9)
0.3 ~
0.26
0.85
0.67
0. 19

.0570

.7309

.7937

.3947

.5073
~ 8536

0.0957
0.4559
0. 5194
0.9342
0.7976
0 '744

T-value Prob. Vpper 95\ Lover 95%

1.29)3
0.6949
0.7142
0.2993
0.3413

-0.5392

Station-period caeans and deltas frcca original data where'ontrol nwj

Station Standard Vpper Lower
Station-Period N Nean Range Error '58 c.i. 951 c.i. Nean

Delta
Delta
Range

Upper
95% Cli.

Lcncer
95% C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op-1
0915 Op 2
1015 Op 1
101$ Op.)
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op 2

19 12.13 30.00 2.474
3 0.50 1.00 0.289

18 18.14 21.00 1 ~ 793
4 7.1) 5.00 1.161

14 16.61 21.50 1.510
3 7.00 3.00 0.866

14 1.93 4.50 0.388
3 183 150 0 ~ 41

19 15.61 22.00 1.4 ~ 4
4 12.50 9.00 1.936

16 13.72 11.00 0.641
3 7.83 3.50 1.09)

17.33 6.93
1.74 0.74

21 ~ 92 14.36
10. 82 3.43
19.87 13.34
10.73 3.27
2.77 1.09
3.73 -0.06

18.64 12.57
18,66 6.34
15.08 12.35
12.54 3.13

10.16
0.33

16. 25
-6.13
15.07
-6.17
0.39
1.00

13.63
11.50
11.94
7.00

28.50
1.00

22.50
4.00

25.00
3.50
7.50
2.00

26.00
9.00

11.50
4.00

5.41
1.77

12.30
2.98

-11.43
1.80
0 F 82
1.48

10.65
-5.10
10.38
1. 59

-14.90
1.10

-20.20
9.27

18.72
10.53
1.60

-3.48
-16.62
17.90
13,49
12.41

Period scans and deltas froca original control data vhere nwj

Period

Op 1
Op 2

Station Standard Upper Lover
N Hean Range Error 95% C.I. 958 C.i.

19 1.97 5.50 0.351 2.71 1.24
4 1.00 1.00 ':204 1 ~ 65 0.35



Analysis of variance for SLC for 0192 - Pcerosiphonia dendroidea

Stations i 2210, 0611, 0910. 0915. 1015. 1210

Data transformed using log baselo(x w II
Results tor Analysis ot Variance

Source Source df Error dt P value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONS PERIOD
STATION+SEASON
PERIOD STATION SEASON

Results for Pover Analysis
Power at. alpha ~ .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

67.85
19.00
14.48

5.72
12 ~ 43
6.07
3 ~ 41

0.0000
0.0000
0.0000
0. 0187
0.0000
0. 0001
0.0070

Source

PERIOD
STATIONiPERIOD

Non-
Cenrrality
Paraeeter

67.85
62.15

Ad)usted non- Power to
Centrality Ad)usted Detect 50'l
parameter Pover Pover Change

65.43 1.0000 1.0000 0.2672
55.86 1.0000 1.0000 0.1469

Estfnates tor contrasts on combinations ot interaction terna

Source Difference Std. Err. T-value Prob.

Period fn DC
Period in FC
Perfod in PC-S
Period in PC-N
Period in DC S
Period in DC-w

1.2930
.0.0000
-0.0000
0.0000
0. 9176
1.6685

0.1429
0.0651
0.0748
0.1065
0.1567
0.2389

9.051 .0000
0.000 1.000
0.000 1.000

.0.000 1.000
5.854 .0000
6.985 .0000

Least. square scans 4 confidence intervals tree analysfs ot variance

Source LS Nean Std. Err. T-value Irob. Upper 95'l Lover 951

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op.l 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op.2 2210

-0.039
0.254

-0.026
0.000

-0.073
0.218
0.096
0.414
0.022
0.318

-0.015
0.575

-0.000
0.000

0.0107
0.0239
0,0240
0.0596
0.0256
0.0561
0.0288
0.0596
0.0288
0.0596
0.0240
0.0561
0.0262
0.0596

-3.60
10.65
1.09
0.00
2.84
3.88

-3.34
6.95
0.77
5.34

-0.61
10.24
-0.00
0.00

.0005

.0000

.2768
1.000
.0055
.0002
.0012
.0000
~ 4461
.0000
.542 ~
.0000
1.000
1.000

-0.0208
0. 2145
0.0136
0.0989

.0.0303
0.1245
0 ~ 0484

-0. 3153
0.0258

.0. 2193
0.0252

-0.4815
0.0436
0.0989

-0.0565
0.2938

-0 '661
0.0989
0.1153
0.3110
0.1440

-0.5131,
-0.0698
0.4172
0.0545
0.6680

-0.0436
0,0989

Paired caeparisons ot least square neans between periods
Source DitferenCe Std. Err. T-Value PrOb. Upper 95'l LOver 951

Period 0.2155 0.0262 8.237 .0000 0.2590

Paired eceparfsons ot least square means for stacions between periods

0. 1721

Source Ditterence Std. Err. T-value Prob. Upper 95'l Lover 951

Station 0611
Station 0910
Statfon 0915
Station 1015
Station 1210
Station 2210

-0 ~ 0263
0.1450
0. 3180
0.2962
0.5600

-0.0000

0.0642
0.0617
0.0661
0.0661
0.0611
0.0651

0.41
2.35
4.81
4.48
9.17
0.00

.6836 0.0804

.0208 0.2475

.0000 0,4279

.0000 0.4061

.0000 0.6615
1.000 0.1081

0. 1329
0.0425
0.2082
0.1864
0 F 4586

-0.1081

Station-period scans and deltas tran original data vhere control nef

Station Standard Upper Lover
Station-Period N Nean Range Error 95l c. I . 951 c.i.

llean
Delta

Delta
Range

Upper Lower
951 Cli. 951 C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op-1
0915 Op.2
1015 Op 1
1015 Op.2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op-2

19 0.08 1.00 0.058 0.20
3 0.00 0,00 0.000

18 0.25 2 ~ 50 0.173 0 ~ 61
0.75 0.50 0.144 1.21

14 0 ~ 21 1 ~ 50 0.125 0.48
3 1.67 4 50 1.424 7.79

14 0.04 0.50 0.036 0.11
3 1.00 1.00 0.289 2.24

19 0.03 0.50 0.026 0.08
4 2.50 4.00 0.913 5.41

16 0.00 0.00 0.000
3 0,00 0.00 0.000

0.04

0.11
0.29
0.06
4.46
0.04
0.24

-0.03
.0.41

-0.08
~ 0.00
0.25
0.75
0.21

-1.67
0.04
1.00
0.03

.2.50
0.00
0.00

1.00
0.00
2.50
0.50
1 ~ 50
4.50
0.50
1.00
0.50
4 F 00
0.00
0.00

0 F 04

0. 11
0.29
0.06
4 F 46
0.04
0.24
0 ~ 03
0.41

0.20

0. 61
1.21
0.48
7.79
0. 11
2.24

-O.OS
5 ~ il

Periad scans and deltas fran original control data where nwl

Peri od

Op 1
Op 2

statian Standard Upper Lover
N Nean Range Error 95l C.I. 95l C.I.

19 0.00 0.00 0.000
0.00 0.00 0.000



Analysis of Variance for SLC tor 0159 - Rhodymenia spp,

Stations ~ 2210, 0611, 0910, 0915, 1015. 1210

Data transformed using square root(x v .I)
Results for Analysis ot Variance

Source Source dt Error dt P-value Prob.

PERIOD
SEASON
STATION
PERIODvSEASON
STATIONvPERIOD
STATIONvSEASON
PERIOD STATION SEASON

Results for Pover Analysis
Power at alpha v .1

96.000
96.000
96.000
96.000
96.000
96 F 000
96.000

34.71
0 ~ 44

19.59
11.65

1. 52
1. 10
0.76

0.0000
0.5098
0.0000
0.0009
0 '920
0.3634
0.5801

Source

PERIOD
STATIONvPERIOD

Non
Centrality
Parameter

34.71
7.58

Adjusted non-
Centrality
Parameter Power

Power to
Adjusted Detect 508
Pover Change

32.99
2,42

1.0000 1.0000 1.0000
0.6409 0.2768 0.7777

Estimates for contrasts on combinations ot interaction terms

Source Difference Std. Err. T value Prob.

Period in DC
Period in PC
Period in PC-S
Period in FC-N
Period in DC-S
Period in DC-N

7.2556
0.8308
0.9169
0.7446
2.4841

-12.0272

1.2490
0.5690
0.6536
0. 9315
1 ~ 3704
2.0886

-5.809 .0000
1.460 .1475

-1.403 .1639
0.799 .4261

-1.813 .0730
5.758 .0000

Least square means 8 contidence intervals tree analysis ot variance

Period Op-I
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op-2 2210

Source LS Nean

0.258
1.090
3.196
0.911
0.597
1 ~ 880
0.491
1 559
0.495
0.950
0.482
1.664
0.564
1.395

Std. Err.
0.0939
0.2086
0.2098
0.5207
0.2237
0.4909
0.2515
0.5207
0.2515 v

0.5207
0.2098
0.4909
0.2293
0.5207

2.15
5.22

15.23
1.75
2.67
3.83

-1.95
2.99
1.97
1.82
2.30
3 '9
2.46
2.68

.0071

.0000

.0000

.0835

.0089

.0002

.0537
~ 0035
.0521
.0712
.0238
~ 0010
.0157
.0087

0.1023
1.4360
2. 8473
0.0459
0.9687
2.6958
0.0736
2.4235
0.9125
1.8150
0.8306
2.4793
0.9450
2.2598

T-value Prob. Upper 958 Lover 95t

0.4141
0.7431
3.5443
1.1756
0.2255
1.0651
0.9092
0.6938
0 '770
0.0853
0. 1336
0.8485
0. 1833
0.5301

Paired comparisons of least square means betveen periods
Source

~ Period 1.3477 0.2288 5.892 .0000 0.9678 1.7277

DifterenCe Std. Err. T-Value Prab. Upper 954 LOver 95%

Paired comparisons of least square means for stations between periods
Source Ditference Std. Err. T-value Prob, Upper 958 Lover 95%

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

-2.2851
1.2834

-2.0500
0.4554
1. 1818
0.8308

0. 5614
0.5395
0.5783
0.5783
0.5339
0.5690

4 '7 .0001
2.38 .0193

-3.55 .0006
0.79 .4329
2.21 .0292
1,46 .1415

1. 3527
0.3873
1.0896
0.5051

-0.2950
0. 1142

3.2175
2.1794
3. 0105
1 ~ 4158
2.0685
1.7758

Station-period means and deltas from original data where control n 1

Station Standard Upper Lower
Station-Period N Nean Range Error 958 c.i. 95% c.i. Mean

Delta
Delta
Range

Upper
95% Cli.

Lover
95% C.I.

0611 Op I
0611 Op 2
0910 Op
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op 2

19 33.82
3 27.33

18 4.92
5.38

14 12.15
~ 3 7.67

14 F 04
3 10.67

19 5.39
4 7.50

16 4.75
3 6.83

23.50 1.557
8.50 2.682

12.50 0.885
4.00 0.898

16.50 1.232
8.50 2.682

11. 50 1. 010
9.50 2.744

11.50 0.858
16.50 3.758
8.00 0.627

12.00 3.844

37.09 30.55
38.87 15. /9
6.78 3.05
8.23 2.52

15.41 10.09
19.21 3.81
8.22 3.85

22.47 1.14
7.20 3.59

19.46 '4.46
6.09 3.41

23.37 -9.71

25.61
10.83
3.64

10.25
-3.46
8.83
3.25
5.83
2.82
8. 13
3.75
9.67

30.00
20.50
15.00
11.00
16.50
12.00
10.50
8.50

13.00
16,00
15.00
8.50

-21.39
14.75

5 ~ 91
18.71
-0.54
25.37
5.18

18.02
4.60

19.12
6.14

21.21

29.82
36.42

1.31
1.79

-6.39
1.71
1.32

-6.36
1.03
2.87
1.36

-1.87

Period means and deltas from original control data where nvl

Period

Op 1
Op 2

Station Standard Upper Lover
N Bean Range Error 95% C.I. 95\ C.I.

19 8.21 12.00 0.896 10.09 6.33
4 15.63 13.00 2.882 24.80 6.45



Analysis of Variance for SLC for 0104 - Sarcodiotheca gaudichaudii
Stations a 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basejo(x w I)
Results for Analysis of Variance

Source Source df Error df F-value Prob.
PBRIOD
SEASON
STATION
PBRIODiSBASON
STATION PERIOD
STATIONS SEASON
PBRIOD STATION~SEASON

Results for Power Analysis
Power at alpha ~ .1

96.000
96.000
96.000
96.000
96.000
96 F 000
96.000

12.42
0.08
0.37
0.32
0.38
0.26
0.07

0.0007
0.7782
0 ~ 8669
0.5734
0. 8614
0.9356
0.9970

Source

PERIOD
STATIONiPBRIOD

Non-
Centrality
Parameter

12.42
1.90

11 ~ 16
0.00

0.9682
0.2366

Ad5usted non-
Centrality
Paraseter Power

power co
Ad5usted Detecr, 50t
Power Change

0.9528 0.2759
0.1522

Estimates for contrasts on ccmbinations of interaction terms

Difference Std. Err. T-value Prob.

Period in DC
I'cried in PC
Period in FC-S
Period in FC-N
Period in DC 8
Period in DC-M

-0.9136
-0.0557
0.0865
0.0250

-0.7274
-1.0997

0.2503
0. 1140
0. 1310
0.1867
0.2746
0.4185

3.650 .0004
-0.489 ~ 6261
0.660 .5107
0.134 .8938
2.649 .0094
2 ~ 628 .0100

Lease square means 8 confidence intervals frcm analysis of variance
Source LS Mean Std. Brr. T-value Prob. Upper 95t Lower 95t
Period Op-1
Period Op-2
OP 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op-2 0915
Op 1 1015
Op.2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.021
0,140

-0. 018
0. 163
0.064
0.138
0.026
0.163
0.026
0.163
0.118
0.138
0.020
0.075

0. 0188
0.0418
0 ~ 0420
0. 1043
0.0448
0.0984
0.0504
0.1043
0.0504
0.1043
0.0420
0.0984
0.0460
0.1043

1.13 .2607
3.16 .0011
0.43 .6675
1 ~ 57 ~ 1209
1.43 .1553
1.41 .1632
0.52 .6014
1 ~ 57 .1209
0.52 .6014
1.57 .1209
2.80 .0062
1.41 . 1632
0.42 .6719
0.72 .4725

0. 0100
0.2097
0. 0517
0.3366
0. 0103
0,3016
0.1101
0.3366
0.1101
0.3366
0.0479
0.3016
0.0958
0.2486

.0.0525
0 ~ 0708
0.0880
0,0100
0.1387

-0.0252
0.0573

-0. 0100
-0.0573
0.0100
0. 1876
0.0252
0.0568
0.0980

Paired comparisons of least square means between periods
Source

Period 0.1616 0.0458 3.524 .0007 0.0854 0.2377

Difference Std. Err. T-value Prob. Upper 95t Lower 95t

Paired comparisons of least. square means for starions between periods
Source Difference Std. Brr. T-value Prob. Upper 95t Lo er 95't

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0 ~ 1814
0 '024
0.1369

-0 ~ 1369
0.2559
0.0557

0.1125
0. 1081
0. 1159
0. 1159
0.1070
0. 1140

1.61
1.87
1.18
1 ~ 18
2.39

-0.49

.1101

.06 '

.2404

.2404

.0187
~ 6261

0 ~ 0054
-0.0229
0.0556
0.0556

-0.0781
0.1336

0.3683
0.3820

.0.3293
-Oi3293
0.4336
0.2451

Station-period means and deltas from original data where control nij
Station Standard Upper Lower

Station-Period N mean Range Error 95't c.i. 95t c.i.
Nean

DelCa
Delta Upper
Range 95t Cji.

Lower
95\ C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op.2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op-2
1210 Op 1
1210 Op-2
2210 Op 1
2210 Op 2

19
3

18
4

14
3

14
3

19
4

16
3

0.29 2.50
0.00 0.00
0.61 5.50
0 F 00 0.00
0.04 '.50
0.00 0.00
0.04 0.50
0.00 0.00
0.82 7.00
0.00 0.00
0 ~ 09 1.00
0.17 0.50

0.145
0.000
0.315
0.000
0.036
0.000
0.016
0.000
0.369
0.000
0.068
0 '67

0,11 0.04

1.59 0.04

0.24 0.05
0 F 88 0.55

0 ~ 59 0.01

1 ~ 27 0.05

0.11 -0.04

0.11
0.50
0.42
0.38
0. 11
0.50
0.11
0.50
0.63
0.38
0.09
0.33

3.00
1.00
5.50
1.00
0.50
1.00
0.50
1,00
7.00
1.00
1.50
1.00

0.21
1.74
0.20
1.14
0.23
1.74
0.23
1 ~ 74
0.13
1, 14
0.29
1.77

0.42
0.74
1,03

-0.19
-0.02
0.74

-0.02
0 ~ 74
1 ~ 39

-0.39
0. 11
1. 10

Period means and deltas from original control data where nej

Period

Op.l
Op 2

Station Standard Upper Lower
N Mean Range Brror 95t C. I. 95t C. I.

19 0.18 0.50 0.057 0.30 0.06
4 0.38 1.00 0.219 1.14 -0.39



Analysis ot Variance tor SAQ for 1326 - Sargassum muticum

Stations i 2210, 0611. 0910, 0915, 1015, 1210

Data not transformed.

Results for Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONS PERIOD
STATIONiSEASON
PERIOD STATION SEASON

Results tor Pover Analysis
Fever at alpha i .1

Source dt Error dt F-value

96 F 000
96.000
96.000
96.000
96.000
96.000
96.000

Prob.

Source

PERIOD
STATIONiPBRIOD

Non-
Centrality
larae»ter

Adjusted non-
Centrality
lares»ter Pover

0.00
0.00

Po er to
Adjusted Detect 50%
Pover Change

Estimates tor contrasts on combinations of interaction teems

Source

Period in DC
Period in FC
Period in FC-S
l'eriod in FC-W
Period in DC-S
Period in DC-N

Ditference Std. Err. T-value Prob.

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Least square means 6 confidence incervals from analysis ot variance
Source

Period Op-1
Period Op 2
OP 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op.l 0915
Op.2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op.l 2210
Op 2 2210

LS Mean

0.000
0.000
0.000
0.000
0.000
0.000
0 F 000
0 ~ 000
0.000
0 ~ 000
0.000
0.000
0.000
0.000

Std. Err. T-value Prob. Vpper 95% Lover 95%

Paired coeparisons ot least square eeans betveen periods
Source

Period

Dlfterence Std. Err. T-value Prob. Upper 95t Lover 95%

0.0000

Paired cceparisons of least square means for stations betveen periods
Source

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

Difference Std. Err. T-value Prob. Vpper 95%

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Lover 95%

Station-period means and deltas tron original data vhere control nil
Station Standard Vpper LoverStation-Period N Mean Range Error 95% c.i. 95% c.i. Mean

Delta
Delta
Range

Vpper Lover
959 Cli. 959 C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op I
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op.l
2210 Op 2,

19 0.00 0.00
3 0.00 0.00

18 0.00 0.00
0.00 0.00

14 0,00 0.00
3 0.00 0.00

14 0.00 0.00
3 0.00 0.00

19 0.00 0.00
0.00 0.00

16 0.00 0.00
3 0.00 0.00

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

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 means and deltas froe original control data vhere nial

Period

Op 1
Op 2

scation Standard Vpper Lover
N Mean Range Error 959 C.I. 95t C.I.

19 0.00 0.00 0.000
0.00 0.00 0.000



Analysis of Variance for SLC for 1173 - Viva/Enteromorpha spp.

Stations a 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselobx + .I)
Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONiPERIOD
STATIONS SEASON
PERIOD ~ STATION~SEASON

Results for I'ower Analysis
Power at alpha .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

3.76
7.92
0. 17

23.79
0.17
0.10
0. 13

0.0556
0.0059
0.9716
0.0000
0.9736
0. 9916
0.9845

Source

Non-
Centrality
Parameter

Adjusted non- Power to
Centrality Adjusted Detect 50t
Parameter Pover I'over Change

PERIOD 3.26 „2.68 0.6102 0.4925 0.1049
STATIONiPERIOD 0. 84 0.00 0. 1578 0. 1039

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob

Period in DC
Period in FC
Period in FC-S
Period in FC-N
Period in DC-S
Period in DC-M

-1.6769
0.2744
0.4998
1.0485
2.4601
5.8139

0. 9163
0.4174
0.4795
0.6834
1.0054
1.5323

1.830 .0704
0.657 .5126
1.042 .2999
1.534 .1282
2.447 .0162
3.794 .0003

Least square means c confidence intervals froca analysis of variance

Source Std. Brr. T-value Prob. Upper 95% Lover 958

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op.l 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1'210
Op 1 2210
Op 2 2210

0.233
0.559
0.334
0.342
0.088
0.472
0.145
0.602
0.223
0.602
0.283
0.732
0.328
0.602

0.0689
0.1530
0.1539
0.3820
0.1641
0.3602 ~

0. 1845
0. 3820
0.1845
0.3820
0.1539
0.3602" 0.1682
0.3820

3.39 .0010
3.65 .0004
2.17 .0327
0.89 .3733
0.54 .5925
1.31 .1928
0,79 .4329
1. 58 .1183
1.21 .2296
1. 58 . 1183
1.84 .0693
2.03 .0449
1.95 .0543
1.58 .1183

0,3478
0,8129
0.5893
0.9762
0.3608
1. 0706
0.4518
1.2365
0.5296
1.2365
0.5385
1.3299
0. 6071
1.2365

0. 1191,
0.30451
0.0780

-0.2928
.0.1845
0.1258,

-0.1612
0.0324i
0.0833
0.0324
0.0271
0.1336

'.0483

-0.0324''aired

comparisons of least square means betveen periods
Source

Period

Difference Std. Brr. T-value

0.3252 0.1678 , 1.938 .0556 -0.0465 0.6039'rOb.

Upper 95% LOver 95%

Paired comparisons of least square means for stations betveen periods

Source Difference Std. Err. T-value Prob. Upper 95% Lover 95t

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.0081
0.3842
0.4567

-0,3789
0.4490
0.2744

0.4119
0.3958
0.4242
0.4242
0 ~ 3917
0.4174

0.02
0,97
1.08
0.89
1 ~ 15
0.66

.9844 0.6760

.3341 0.2732

.2844 0.2479

.3740 0.3257

.2546 0.2016

.5126 0.4189

0.6921
-1. 0416

1 ~ 1614
1.0836

-1.0995
-0.9676

station-period means and deltas from original data where control n 1

Station Standard Upper Lover
Station-Period N Nean Range Brror 95% c.i. 958 c.i. Nean

Delta
Delta . Upper
Range 95% CIi.

Lover
95\ C.ii

0611 Op.l
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op-2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op-2
2210 Op 1
2210 Op 2

19 0.00 0.00 0.000
3 0.33 1.00 0.333 1.77

18 0.31 2.50 0.152 0.63
0 ~ 25 0.50 0.144 0.71

14 0.07 0.50 0.049 0.18
3 0.00 0.00 0.000

14 0.00 0.00 0.000
3 0.00 0.00 0.000

19 0.11 2.00 0.105 0.33
0.00 0.00 0.000

16 0.00 0.00 0.000
3 0.00 0.00 0.000

1. 10
0.02

-0.21
0.03

0.12

0.55
0.17
0.28
0.25
0.39
0.50
0.46
0.50
0.45
0.50
0.47
0.50

3.00 1.01
2.50 3.29
5.50 0.92
2.00 l.'77
3.50 0.98
1.50 2.65
3 F 00 1.04
1.50 2.65
3.00 0.88
1 ~ 50 1.63
2.50 0.90
1.50 2.65

0.09
-2.96
-0.37
1.27
0.20
1.65
0.11
1.65
0 F 02
0.63
0.04

-1. 65

Period means and deltas from original control data where nei

Period
Station Standard Upper

N Mean Range Brror 95t C.I.
Lower

951 C.I.
Op 1
Op 2

19 0.55 3.00 0.219 1.01 0.09
4 0.50 F 50 0.354 1.63 0.63



Analysis of Variance for SLC for 0003' hare rock

Stations ~ 2210, 0611, 0910. 0915, 1015, 1210

Data transforned using log basej0(x + .5)

Results for Analysis of variance

Source Source df Error df P-value Prob,

PBRZOD
SEASON
STATION
PBRIOD iSEASON
STATIONiPERIOD
STATION*SEASON
PERZODiSTATION'SEASON

Results for Paver Analysis
Pover at alpha ~ .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

8.98
0.04
4.62
0.38
0.75
1 ~ 50
1.79

0.0035
0.8359
0.0008
0.5404
Oa5913
0 '984
0.1216

Source

PERIOD
STATIONiPBRIOD

Non'-
Centrality
Paraeeter

8.98
3.73

Adjusted non-
Centrality
Paraneter Pover

Pover to
Ad)usted Detect 50%
Pover Change

7.79 0.9084 0.8702 0.7869
0.00 0,3778 0. 1334

Estinates for contrasts on combinations of interaction terna

Source Difference Std. Err. T-value Prob.

Period in DC
I'eriod in PC
Period in PC-S
Period in PC-M
Period in DC-S
Period in DC-N

2.0285
0 ~ 1019
0.4782
0.2744
1.2155
2. 8415

0.6469
0 '947
0.3386
0.4825
0.7098
1.0818

3.136
0.346
1.412

-0.569
1.712
2.627

.0023

.7302

.1611

.5709

.0900

.0100

Least. square scans 6 confidence intervals fron analysis of variance

Source LS Xean Std. Err. T-value Prob. Upper 95% Lover 958

Period Op-1
Period Op-2
Op I 0611
Op 2 0611
Op.l 0910
Op 2 0910
Op 1 0915
Op.l 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op-2 1210
Op 1 2210
Op 2 2210

0.012
-0.367
0.520

-0.725
0 ~ 170
0.709
0.116
0.369
0.306
0.195
0.117
0.571
0 '78

-0.024

0.0486
0.1080
0. 1087
0.2697
0.1159
0.2543
0.1303
0.2697
0.1303
0.2697
0.1087
0.2543
0.1188
0.2697

-0.25
3.40
4.78
2.69
1.47
2.79
0.89
1. 37
2.35
0.72
1.08
2.25
0.65

-0.09

.8014

.0010

.0000
0085

.1445

.0064

.3735

.1741

.0209

.4725

.28 '

.0270

.5147

.9286

0.0685
0.1879

-0.3395
~ 0.2771
0.0220
0.2867
0.3328
0.0787
0.5223
0 '425
0.2974
0.1487
0 '749
0.4237

0.0930
0.5468
017006
1. 1730

-0.3630
1.1313

-0.0999
0.8172
0.0895
0,2534
0.0636
0.9933
0.1196
0.4722

Paired coeparjsons of least square scans betveen periods

Source

Period

Difference Std. Err. T-value

0.3551 0.1185 2.997

Prob. Upper 95\

.0035 0.5519

Lover 958

0.1583

Paired conparjsons of least square neans for stations betveen periods

Source Difference Std. Brr. T value Prob. Upper 95t Lover 958

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.2050
0.5385
0.4858
0. 1114
0.6879
0 ~ 1019

0.2908
0.2794
0.2995
0.2995
0 '765
0.2947

0.71l.93
1.62
0.37
2 ~ 49
0.35

.4825 0.6879

.0569 1.0026

.1081 0.9832

.'7108 0.6088
~ 0146 1. 1472
.7302 0. 5914

-0.2779
0.0744
0.0117
0.3861
0.2286
0 ~ 3875

Station-period scans and deltas fran original data vhere control nej

Station Standard Upper
Station-Period N Bean Range Error 95% c.i. Lover

95l c.i. Nean
Delta

Delta
Range

Upper
958 Cli.

Lover
95E C.Z.

0611 Op I
0611 Op 2
0910 Op-1
0910 Op-2
0915 Op.l
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op 2

19

18
4

14
3

14
3

19

16
3

8.84 23.00
4.67 7.00
2.61 17.00
6.50 15.00
2.25 17.00
5.33 14.00
0.96 3.50
0.17 . 0.50
1.24 5.50
3.13 9.50
1.16 4.00
1.00 2.00

1.770 12.56
2.028 13.39
0.924 4.56
3.617 18.01
1.191 4.82
4.586 25.06
0.285 1.58
0.167 0.88
0.325 1.92
2.154 9.98
0.328 1.86
0.577 3.48

5.12
-4.06
0.66

-5.01
-0.32
14.40
0.35

-0.55
0.55
3.73
0.46
1.48

6.92
~ 4. 17

0.86
-6.00
0. 11
4.83
1. 18
0.33
0.68
2.63
0.66
0.50

30.50
7.50

25.50
14.50
5.50

13.50
16.00
0.50

11.50
9.00

15.00
2.50

2.74
5.32
1.48
5.01
0.92

13.85
3.34
1.05
1.88
4. 17
2.49
2.79

11.11
-13.65

3.20
17,01
1.13

-23.52
0.98
0.38
0.51
9.42
1.18

-3.79

Period neans and deltas Iron original control data «here naj

Period

Op 1
Op 2

Station Standard Upper
N Nean Range Brror 95\ C.Z.

19 1.92 14.00 0.721 3.44
0.50 1.00 0.204 1.15

Lover
958 C.Z.

0.41
0.15



Analysis of Variance for SLC for ACOV - Total Cover

Stations w 2210, 0611, 0910. 0915. 1015, 1210

Data transformed using log basejo(x ~ I)
Results for Analysis of Variance

Source Source df Error dt P-value Prob.

PERIOD
SEASON
STATION
PER IUD i SEASON
STATION'PERIOD
STATION'SEASON
PBRIODiSTATIONiSEASON

Results tor Power Analysis
Power at alpha w .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

35.57
0.97

10. 67
0.15
1. 35
0.21
1.20

0.0000
0.3272
0.0000
0,6967
0.2498 "

0.9280
0.31i5

Source

Non
Centrality
Parameter

Adjusted non-
Centrality
Parameter Power

POwer r.O
Ad)usted Detect SOj
Power Change

PBR IUD 35.57 33.83 1.0000 1,0000 1,0000
STATIONiPERIOD 6.75 1.61 0.5913 0.2148 0.1003

Estimates for contrasts on combinations of interaction terms

Source Ditference Std. Err. T-value Prob.

Period in DC
Period in FC
Period in PC-S
Period in PC-w
Period in DC-S
Period in DC.W

.0.6588
0. 1176
0.1093

.0.1259
0,6163

-0. 7014

0. 1185
0 ~ 0540
0.0620
0.0883
0.1300
0.1981

-5.561
2. 119
1.762
1.425i.741
3.541

.0000

.0318

. 0812

.157i

.0000

.0006

Least square means a confidence intervals tram analysis ot variance
Source LS Wean Std. Brr. T-value Prob. Upper 95 8 Lower 95t

Period Op-1
Period Op-2
OP 1 0611
Op 2 0611
Op 1 0910
Op.2 0910
Op 1 0915
Op-2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

-O.O48
0.082
0. 167
0.032
0.091
0.077
0.056
0.081
0.097
0.229
0.058
0.081

-0.126
0.009

0.0089
0.0198
0 ~ 0199
0.049i
0. 0212
0.0466
0.0239
0.0494
0.0239
0.0494
0.0199
0.0466
0.0217
0.0494

5.34
4.14

-8.37
0 65
4.28
1. 66

-2.35
1.63
4.07
4.6i
2.90
1.73
5.81

-0.18

.0000

. 0001

.0000

.5155

.0000

.1003

.0207
~ 1054
.0001
.0000
.Ooi7
.0866
.0000
.8584

0.0328
0.1147

-0.1335
0. 1143

-0.0551
0.1546
0. 0165
0.1628
0.1367
0. 3111
0.0907
0.1580
0.0903
0.0732

0.0623
0.0490
0. 1996

-0.0498
0.1262
0.0001
0.0957

-0.0013
0.0575
O.li71
0.0246
0.0033
0. 1625
0.0909

Paired comparisons o! least square means between periods
Source

Period

Ditterence Std. Err. T-value

0.1294 0.0217 5.964

Prob. Upper 95%

.0000 0.093i

Lo er 95%

0.165i
Paired cocparisons ot least square means for stations between periods
Source Difference Std. Brr. T-value Prob. Upper 95% Lower 95%

Station 0611
Station 09lo
Station 0915
Station 1015
Station 1210
Station 2210

0. 1988
0.1682

.0.1368
0. 1320

-0.0230
0.1176

0.0532
0.0512
0.0548
0.0548
0.0506
0.0540

-3.73
3.29
2.50
2.41
0.45
2. 18

.0003
~ 0014
.0143
~ 0180
.6510
.0318

0.1104
-0.0832
0.0i58
0.0409
0 ~ 0611
0.0280

0,2872
0.2532
0,2279
0.2231
0 1071
0.2072

Station. period means and deltas frees original data where control nwj

Station Standard Upper
Scation-period N Hean Range Brror 958 c.i. Lower

95j c.i. Wean
Delta

Delta
Range

Upper
951 Cli.

Lower
958 C.I.

0611 Op 1
0611 Op 2
0910 Op-1
0910 Op-2
0915 Op 1
0915 Op.j
1015 Op I
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op.l
2210 Op-2

19 192.05
3 157.33

18 169. 94
133.38

14 159 '9
3 128. 67

14 112 ~ 75
3 92.00

19 124.16
4 125.00

16 188. 16
3 165.50

107.50
77.00

138.50
49.50

134 ~ 00
21,50
90.50
28.00

124 F 00
47.00

115.00
86.50

6.172
22.229

8.787
11. 315
8.911
6.366
'1.348
8.083
7.803

11 ~ 149
9.046

26.002

205.02
252.98
188.48
169.58
178.54
156.06
128.62
126.78
140.55
160.is
207,44
277.38

179. 09
6i.69

151.41
97.17

140.03
101.28
96.88
57.22

101. 76
89.52

168.88
53.62

53.66
4 ~ 17

28.39
28.38
15.96
32.83
30.57
69.50
14.24
36.75

-46.22
4.00

19.50
62.00

li2.00
51.50

100.00
62.50

101. 00
56.00

13 ~ .00
56.50
85.50
5.00

43.19
83.75
11.95
63.83

1.93
116.77
47.09

143.69
27.39
75.59
35.70

2 ~ 21

64.12
-75.42
-ii.83

7.08
29.99
51.10
li.06
4.69
1.08
2.09

56.73
10.21

Period means and deltas from original control data where nwj

I'cried
Op. 1
Op 2

Station Standard Upper
N Wean Range Error 95% C.I.

19 138.39 116.00 7.604 154.37
4 161 <75 84 ~ 00 17 ~ 665 217 97

Lower
95% C.Z ~

122.i2
IOSi53



Analysts of Variance for SLC for ADIV - Diversity
Stations ~ 2210, 0611, 0910, 0915, 1015, 1210

Data transfozmed using square root(x ~ Il
Results for Analysis of Variance

Source Source df Error df P-value Prob.

PBRIOD
SEASON
STATION
PERIOD'SBASON
STATIONS PERIOD
STATIONiS EASON
PERIODiSTATIONiSEASON

Results for Power Analysis
Power at alpha a .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

23.80
0.11
3.66
1.15
1.13
0 F 50
0.51

0.0000
0.7409
0 '045
0. 2871
0. 3510
0.7768
0.7715

Source

PERIOD
STATION*PERIOD

Non
Centrality
Parameter

23.80
5.64

Adjusted non
Centrality
Parameter Power

Power'to
Adjusted Detect 504
Power Change

22.30 0.9993 0.9988 1.0000
0.52 0.5176 0.1350 0.2128

Estimates for contrasts on combinations of interaction tezms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-W
Period in DC S
Period in DC-W

-0.4357
-0.0802

0 ~ 1097
-0.0508
-0.2931

0 '784

0.0963
0.0438
0.0504
0.0718
0.1056
0.1610

4.527
-1.830
2. 177
0.708
2.775

-3.593

.0000

.0704

. 0319

.4808

.0066
0005

Least square means 6 confidence intervals from analysis of variance

Source LS Wean Std. Brr. T-value Prob. Upper 958 Lower 95\
Period Op-1
Period Op 2
Op 1 0611
Op-2 0611
Op 1 0910
Op-2 0910
Op 1 0915
Op 2 0915
Op-1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.013
0.073
0.029
0.142
0.037
0.014
0.046
0.043
0.053
0. 134
0.022
0.021
0.005
0.085

0,0072
0.0161
0.0162
0.0401
0. 0172
0.0378
O. 0194
0.0401
0. 0194
0.0401
0.0162
0.0378
0.0177
0.0401

1.76
4 ~ 56
1.77
3.54
2.12
0.38
2.38
1. 06
2.73
3.35
1 ~ 39
0.56
0.26
2. 12

0818
0000
0798
0006
0364
7051
0192
2897
0076
0012
1674
5784
7930
0370

-0 '007
0.1000

-0.0018
0.2088
0.0079
0.0772
0. 0140
0.1094
0.0851
0.2011
0.0044
0.0839
0.0340
0. 1515

0.0247
0,0466
0.0555
0.0755
0.0652
0.0485
0 '784

-0.0239
0.0207
0.0678

.0.0494
0.0417
0.0247
0. 0182

Paired comparisons of least square means between periods

Source

Period

Difference Std. Brr. T-value

0.0860 0.0176 4.878

Prob. Upper 958

.0000 0.0567

Lower 95%

0. 1153

Paired comparisons of least square means for stations between periods
Source Difference Std. Err. T-value Prob. Upper 958 Lower 95%

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0. 1708
-0.0509
0.0889

-0.0816
0.0436

.0.0802

0.0433
0.0416
0.0446
0.0446
0 ~ 0411
0.0438

-3.95
1.23
1.99

-1.83
1.06
1.83

~ 0002
.2234
.0489
~ 0703
.2920
.0704

0.0989
0. 0181
0.0149
0.0075
0.0247
0.0074

0 '426
0. 1200
0.1629
0 1556
0.1119
0.1531

Station-period means and deltas from original data where control nil

0611 Op 1
0611 Op 2
0910 Op
0910 Op 2
0915 Op I
0915 Op 2
1015 Op 1
1015 Op.2
1210 Op 1
1210 Op 2
2210 Op-1
2210 Op-2

19
3

18
4

14
3

14
3

19
4

16
3

2.13 0.55
1.89 0.30
2.21 0.86
2.30 0.36
2.21 '.74
2 ~ 19 0.21
1.81 '.80
1.86 0.51
2.14 1,09
2.28 0.35
2.04 0.65
1.99 0.55

Station
Station-Period N Wean Range

Standard Upper
, Brror 958 c.i.

0.032 2.20
0.089 2.27
0.058 2.33
0.081 2.56
0.053 2.33
0.060 2.45
0,056 1.94
0.150 2.51
0.064 2.27
0.083 2.55
0.038 2.12
0.172 ~ 2.73

Lower
95% c.i.

F 07
1. 50
2.08
2.05
2.10
1. 93
1.69
1 ~ 21
2.01
2.02
1.96
1 ~ 25

Hean
Delta

-0.07
0.46
0 ~ 12
0.02
0. 17
0. 15
0.23
0.48
0.08
0.04
0.03
0.35

Delta
Range

0.82
0.59
1 07
0.47
0.60
0.50
0.79
0. 19
0.87
0.38
0.75
0.39

Upper
95% CIi,

*
0.03
1.29
0.02
0.37
0.08
0.77
0.38
0.72
0.03
0.33
0.15
0.84

Lower
95% C.I.

0. 17
-0.38
0.27

-0.32
0.25

.0.46
0.08
0.24
0.18
0.25
0.09
0.14

Period means and deltas from original control data where nei

Period

Op 1
Op-2

Station Standard Upper
N Wean Range Brror 95% C.I.

19 2 ~ 06 0.78 0.048 2.17
4 2.33 0.70 0.144 2.79

Lower
958 C.I.

1. 96
1. 87



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 df P-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONiPERIOD
STATIONiSEASON
PERIOD~STATION~SEASON

Results for Power Analpsis
POwer at alpha .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

6.49
0.01
7. 31
0.02
0.60
0.93
0.74

0.0124
0. 9201
0.0000
0. 8814
0.7034
0.4638
0.5934

Source

Non
Centrality
Parameter

Adjusted non- Power to
Centrality Adjusted Detect 508
I'arameter Power Power Change

PERIOD 6.49 5. 36 0. 8121 0.7434 1. 0000
STATIONiPERIOD 2.98 0.00 0.3199 0.5195

Estimates for contrasts on combinations of interaction terms

Source Difterence Std. Err. T-value Prob.

Period in DC
Period in PC
Period in FC-S
Period in PC-N
Period in DC-S
Period in DC-N

10. 3901
0 '489
2.6477
1.7500
7.5551

13.2250

3 '704l.7631
2.0254
2.8864
4.2465
6.4720

-2.6$ 5 .0086
0.255 .7996

-1. 307 .1943
0.606 .5457

-1.779 .0784
2.043 .043$

Least square means 8 confidence intervals from analysis of variance
Source Std. Err. T-value Prob. Upper 95% Lower 95\
Period Op-1
I'cried Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op.l 0915
Op-2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op-2 1210
Op 1 2210
Op 2 2210

0. 926
2.733
4.756
8.313
0.046
0.542
0.488
1.500
0.150
2.563
0.872
2.042
0.989
1.437

0.2909
0.6464
0.6502
1.6135
0.6933
1. 5212
0 7794
1. 6135
0.7794
1.6135
0.6502
1.5212
0.7106
1.6135

3 18
4.23
7.32
5 ~ 15
0.07
0.36
0.63
0.93
0.19
1. 59
1 ~ 34
1.)4l.39
0.89

.0020

.0001

.0000

.0000

.9471

.7226 „

.5331

.3549
~ 8478
.1155
.1832
.1827
. 1673
.3752

1 F 4093
3.8062
5.8363

10.9924
1. 1976
3.0683
1 ~ 7820
4 '799
I.4445
5.2424
0.2081
4.5683
2.1688
4.1174

0.4430
1.6590
3.6765
5.6326

-1.105)
1. 9849
0.8070
1, 1799
1 ~ 1445
0 ~ 1174
1.9517

-0.4849
0,1915
1 ~ 2424

Paired comparisons of least square means between periods
Source

Period

Difference Std. Err. T-value Prob. Upper 958

1.8065 0.7088 2.549 .0124 0.6292

Lower 95%

2.9838
Paired ccmparisons of least square means for stations between periods
Source Difference Std. Err. T-value Prob. Upper 958 Lower 95%

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

3.5561
0.4955
1.0125
2.4125

-2.9135
0.4489

1.7396
1. 6718
1.7919
1.7919
1. 6544
1. 7631

2.04
-0.30
0.57

-1.35
1.76
0.25

.0437

.7676

.5734

.1814
~ 0814
.7996

-0.6668
2.2811
1.9636
0.5636
0.1657
2.4794

6.4454
3.2721
3.9886

-5.3886
-5.6612
3. 3771

Station-period means and deltas from original data where control n~l
Station Standard Upper LowerStation-Period N Mesa Range Error '951 c.i. 95% c.i. Mean

Delta
Delta
Range

Upper
958 CIi.

Lower
95% C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op-2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op-2
1210 Op 1
1210 Op 2
2210 Op-1
2210 Op 2

19 12.37
3 10.25

18 17.39
4 17.88

14 17.39
3 17.08

14 16. 54
3 16'. 00

19 17.74
16.38

16 16.25
3 16.0$

11.50
1. 25

10.50
2.25

10.00
3.00
8.25
7.75

12.50
4.50
5.50
8.00

0.670
0.382
0.619
0.545
0.781
0.961
0.593
2.268
0.705
0.971
0.383
2.382

13.7$ 10.96
11. 89 8. 61
18.70 16.08
19.61 16.14
19.08 15.71
21.22 12.95
17.82 15.25
25.76 6.24
19.22 16.26
19.46 13.29
17.07 15.43
26.33 5.83

4.88
8.00
0.00
0.69

.0.27
17

0.59
2.25
0.49
2.19
0 ~ 98
2. 17

10.25
8.75

10.25
6.75
8.75
6.00
7.50
2.50
9.00
7.25
8.25
6.00

6.25
19.20
1.34
5.12
1.34
9 ~ 15
1.98
5.36
0.76
7.18
1.99
9.63

3.51
-3.20
-1.34
3.75
1.88
6.82
0.80

-0.86
1.73
2.81

-0.02
-5.29

Period means

Period

Op-1
Op.2

and deltas from original control data where n 1

Station Standard Upper Lower
N Mean Range Error 95l C.I. 95% C. I.

19 17 25 7.50 0.432 18.16 16.34
4 18 ~ 56 i 9 ~ 00 1 ~ 872 2 ~ .52 12.61



I
I

I
I

I

I

I



Analysis of Variance for SFO for 0288 - Acmaea mitra
Stations ~ 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basejo(x w .I)
Results for Analysis of Variance

Source Source d! Error d! F-value Prob.

PERIOD
SEASON
STATION
PERIODi SEASON
STATZONiPERIOD
STATIONiS EASON
PERIOD~STATION SEASON

Results for Pover Analysis
Pover at alpha a .1

102.000
102.000
102.000
102.000
102.000
102.000
102.000

2. 16
24.60
2.00

14 '2
1.69
0.54
0.37

0.1449
0.0000
0.0846
0.0003
0.1442
0.7474
0.8669

Source

PERIOD
STATIONiPERIOD

Non-
Centrality
Parameter

2.16
8.44

Adjusted non-
centrality
Parameter Power

1 ~ 12 0.4273
3.27 0.6893

Power to
Adjusted Detect 50l
Pover Change

0.2792 0.93 '
0. 3436 0.1263

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-N
Period in DC-S
Period in DC N

1.1698
0.0234
0.4929

-0.4 ~ 61
1 ~ 3141
3.6537

0.7102
0.3235
0.3700
0.5307
0.7756
1 ~ 1900

-1.647
0. 012
1. 332
0.841
1. 694
3.070

.1026

.9425

.1858

.4026

.0933

.0027

Least square means 8 confidence intervals from analysis of variance

Source Ls Sean Std. Err. T-value Prob. Upper 951 Lover 95'l

Period Op-1
Period Op 2
Op 1 0611
Op 2 0611
Op.l 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0. 301
0.116
0.202
0.096
0.317

-0.)06
0.584
0.326
0.387
0.349
0.520
0.448
0.235
0.259

0.0528
0. 1189
0,1182
0.2967
0.1262
0. 2197
0.1414
0.2967
0. 1414
0.2967
0 1182
0 ~ 2197
0. 1289
0. 2961

-5.81
0.97
1.71
0.33

-2.51
1 ~ 09
4 ~ 13

-1.10
2.74
1 ~ 17
4.40
1 ~ 60

-1.82
0.87

.0000 0.2192

.3320 0.0814

.0898 0.3986

.7457 i 0.5890

.0135 0.1079

.2765 0.1583
~ 0001 0 ~ 3489 1

.2742 0,1663

.0073 0.1527

.2428 0.1439
F 0000 0.3241
.1125 0.9120
~ 071 1 0. 0211
~ 3855 0.2339

0 3946
0,3131
0.0062
0.3960
0.5268
0.7703
0.818 ~
0. 8186
0.6222
0.8410
0.7165
0.0166

-0.4492
0.7510

Paired comparisons of least square means between periods
Source

Period

Difference Std. Err. T-value

0.1911 0.1301 1.469 .1449 0,0248 0.4070

I'rob. Upper 95l Lower 95l

Paired coeparisons of least square means for stations betveen periods
Source Difference Std. Err. T-value Prob, Upper 95l Lover 95l
Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0. 1059
0 ~ 0113
0.2575

-0.0389
0.9680
0.0234

0. 3194
0.3069
0.3287
0.3287
0.3037
0.3235

0.33
-0.04
0.78
0. 12

-3.19
0.07

~ 7408
.9706
.4351
.9060
.0019
.9425

0.6361
0.4980
0.2880
0,5067
0.4640
0.5604

0.4242
0.5201

-0.80)j
-0.5845

1.4721
0. 5136

Station-period means and deltas from original data vhere control n 1

Station Standard UpperStation-Period N Nean Range Error 95l c.i. Lover
95l c.i. mean

Delta
Delta
Range

Upper
95l CIi.

Lover
95l C.I ~

0611 Op I
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op.l
1210 Op 2
2210 Op 1
2210 Op 2

20 0.30 1.00 0.072
3 0.58 1.00 0.300

19 1 ~ 46 6 ~ 25 0 ~ 336
4 2.13 1.25 0.260

15 2.40 6.25 0.489
3 2.00 4.00 1.181

15 1.72 4.75 0.361
3 1.83 2.50 0.833

20 1 ~ 86 4.00 0.244
4 0.88 1.75 0.361

17 0.88 2.00 0.119
3 1.08 0.50 0.167

0 ~ 45
1.88
2.17
2.95
3.45
1.08
2.49
5.42
2.37
2.02
1. 13
1.80

0.15
0.71
0.75
1.30
1.35

-3.08
v 0.94

1.75
1.35

-0.27
'.62

0.37

0.25
0.25

-0.88
1.06
1.78
1 ~ 17
1.10

-1.00
-1.31
0.19
0.30
0.25

2.00
2.25
6.25
3.50
5.00
4.75
5,75
4.50
3.75
3.75
1.75
2.25

0.47
3.10
0.23
1. 35
0 96
5.05
0.26
4.59
0.76
2.83
0.08
2.60

0.03
2.60
1 ~ 53

-3.48
2.60

-7.39
1. 94
6.59

-1.86
-2.46
-0.53
-3.10

Period means and deltas from original control data where nwj

Period

Op 1
Op 2

Station Standard Upper
N Mean Range Error 95'l C.Z.

20 0.55 1.75 0.122 0.81
4 1.06 2.25 0.553 2.82

Lover
95l C.I.

0.29
-0.70



Analysis of Variance for SFQ for 0306 - Alia spp.

Stations w 2210. 0611. 0910, 0915,,1015, 1210

Data transformed using log baselo(x w I)
Results for Analysis of Variance

Source Source df Error df F-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATION*PERIOD
STATION*SEASON
PERIODiSTATIONiSEASON

Results for Power Analysis
Power at alpha ~

102.000
102.000
102.000
102.000
102.000
102.000
102.000

6.87 0. 0101l. 74 0.1901
2.84 0.0191
0.06 0.8062
1 ~ 11 0.35'75
0.86 0.5117
0.31 0.9089

Source

PERIOD
STATIONiPERIOD

Non
Centrality
Parameter

6.87
5.57

Adjusted non-
Centrality
Parameter Power

Power to
Adjusted Detect 50%
Power Change

5.74
0.46

0.8313 0.7687 0.7384
0 ~ 5142 0 ~ 1311 0 ~ 1231

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value I'rob.

Period in DC
Period in FC
Period in PC S
Period in PC W
Period in DC S
Period in DC-w

1.0199
0.3368
0.3692
0.3044
0.8602
1. 1796

0. 4710
0. 2145
0.2454
0. 3519
0. 5143
0 ~ 7891

2. 166,0327
1 ~ 570 .1195
1.505 .1355
0 ~ 865 i ~ 3891
1.673 .0975
1.495 .1381

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 958 Lower 95%

Period Op-1
Period Op-2
Op 1 0611
Op-2 0611
Op 1 0910
Op 2 0910
Op.l 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.018
-0.209
0.122
0.690
0.100

-0.039
0.137

-0. 155
0.182
0.095

-0.008
0 ~ 142
0.016
0.320

0.0350
0.0788
0.0784
0. 1967
0.0837
0.1855
0.0938
0. 1967
0.0938
0. 1967
0.0784
0.1855
0.0855
0.1967

0.50
-2.65
1.55
3.51l. 19
0.21
1.46
0.79
1.94
0.48
0.10
0.77
0,19l. 63

.6168

.0094

.1235

.0007

.2357

.8352

.1482

.4328

.OSIS

.6300

.9171
4453

.8488

. 1064

0.0757
0.0777
0.0084
0.3634
0.0391
0.2692
0.2923
0. 1716
0.3379
0.4216
0.1219
0.1658
0.1583
0.0061

0.0406
-0.3394
0.2518

-1.0166
0.2387

-0.3466
0.0190
0'.4815
0.0265
0.2315
0. 1383
0.4500
0. 1256
0.6470

Period 0 ~ 2261 0.0863 2.622 .0101 0.3693

Paired comparisons of least square means for stations between periods

Paired comparisons of least square means between periods

Source Difference Std. Err. T-value Prob. Vpper 958 Lo er 958

0.0829

Source Difference Std. Err. T-value Prob. Vpper 95% Lower 958

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.5683
-0 ~ 0611
0.2916
0 '872
0.1340
0.3368

0.2118
0.2035
0.2179
0.2179
0. 2014
0. 2145

2.68
0.30
1. 34
0.40
0.67
1. 57

.0085 0. 9198

.7645 „ 0.2766

.1839 0.6534

.6900 0.4489

.5074 0.4682

.1195 0.6929

0.2168
0.3989
0.0702

-0.2746
0.2003

-0. 0193

Station-period means and deltas from original data where control
Station Standard Vpper Lowez

Station-Period N Mean Range Error'5% c.i. 958 c.i.

nil
Mean

Delta
Delta
Range

Vpper Lower
95% Cli. 958 C.I.

0611 Op 1
0611 Op.2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op.l
2210 Op 2

20
3

19
4

15
3

15
3

20

17
3

3.00 14.00
10.25 16.50
1.93 6.25
0.44 1.00
0.68 2.50
2.75 6.25
0.63 2.75
0 '3 0,25
1.28 3.00
2.63 8.25
1.87 8.00
4.25 7.50

0.736
5.268
0.440
0.213
0.197
1.909
0 F 233
0 083
0.180
1.970
0.536
2.179

4. 54
32.92
2.86
1 ~ 12
1,11

10. 97
1. 13
0.69
1. 65
8.89
3.00

13.63

1.46
12.42

1.01
-0.24
0.26
5.47
0.13

-0.03
0.90
3.64
0.73

-5.13

-1.78
9.42

-0.67
0.19
0.70
1 ~ 92
0.'75
0.50

-0.05
2.00
0.50

-3.42

18.25
15 50
6.75
1.50
6.25
5.25
6.00
1.00
5.75
9.00
9.50
6.50

0.02
12.30
0.09
1 ~ 33
1.68
5.28
1.66
1.74
0.65
4.91
0 '5
4.78

3.57
31,13

1.43
-0.96
0.28
9 ~ ll
0. 16

.0.74
0.75
8.91
1. 85

11.62

Period means and deltas from original control data where n 1

Period

Op 1
Op 2

Station Standard Upper Lower
N Mean Range Error 95% C.I. 95% C.I.

20 1.23 4.50 0.282 1.82 0.63
4 0.63 1.25 0.298 1.57 -0.32



Analysis of Variance tor SPQ tor 0631 - Amphissa spp.

Stations a 2210. 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo(x + .I)
Results for Analysis ot Variance

Source

PBRIOD
SEASON
STATION
PERIOD~SEASON
STATION'PBRIOD
STATIONiSBASON
PERIOD STATION SEASON

Results tor Power Analysis
Pover at alpha a .1

Source dt Error dt
102.000
102.000
102.000
102.000
102.000
102.000
102.000

P value

8.88
1.99
2.42
2.29
1.15
0. 18
0.10

Prob.

0.0036
0.1618
0,0411
0. 1332
0.3403
0.9696
0.9918

Source

PERIOD
STATION~PSR IUD

Non-
Centrality
Parse»ter

8.88
5.74

Adjusted non- Pover to
Centrality Adjusted Detect 508
Parameter Pover Pover Change

1.11 0.9059 0.8672 0.5848
0.63 0.5256 0.1425 0.1098

Bstimates tor contrasts on combinations of interaction terms

Source Difterence Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-W
Period in DC-S
Period in DC-W

2. 6109
-0.2495
0. 1187
0. 6178
1.5264

-3.6955

0.8734
0.3978
0.4550
0.6527
0.9538
1.4634

-2.989
0,627
0.261
0.947
1.600

-2.525

.0035

.5319

.1941

.3461

.1126

.0131

Least square means a confidence intervals from analysis ot variance
Source LS wean Std. Brr. T-value Prob. Upper 95% Lover 95%

Period Op-1
Period Op.2
OP 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op.l 2210
Op 2 2210

0.058
0 ~ 419
0.217
0.08

'.201

0.979
0. 193
0.132
0.118
0.715
0. 105
0.824

-0.304
0.054

0.0650
0.1462
0.1454
0.3648
0.1552
0 ~ 3440
0,1739
0.3648
0. 1739
0.3648
0.1454
0.3440
0.1586
0.3648

0.90
2.86
1.49
0.23
1.29
2.85
1.11
0.36
0.68
1. 96
0 72
2.40
1.92

-0.15

.3725

.0051
1385

.8183
1984

.0054

.2689

.7190

.5008
i0527
.4715
. 0184
.0581
.8818

0.0497
0. 6612
0.0243
0.5216
0.4586
1.5498
0.4821
0.7312
0. 1712
1.3209
0. 1362
1.3949

.0.0407
0.5513

0.1661
0. 1159
0.4583
0.6896
0.0567
0.4079
0.0954
0.4740
0.4062
0.1096

-0.3463
0.2530

-0.5671
0.6600

Paired comparisons of least square means between periods
Sollrce

Period

Ditterence Std. Brr.
0.4767 0.1600

T value

2.980

Prob. Upper 95t

.0036 -0.2112

Lover 95)

0 '423
Iaired comparisons of least square s»ans for stations betveen periods
Source Difterence Std. Brr. T-value Prob. Upper 95% Lover 95%

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

-0.1330
0.7179
0.0617
0.8327

-0.9290
0.2495

0. 3921
0.3114
0.4042
0.4042
0.3734
0.3978

0.34
-2.06
0.15
2.06
2.49

-0.63

.7356

.0418

.8789
0419

,0145
. 5319

0. 5189
0.1515
0.7326
0 F 1618

-0.3091
0.4108

0 '849
1.4043
0.6092

-1. 5037
1.5489
0.9099

Station. period s»ans and deltas tram original data where control n 1

Station Standard UpperStation-Period N wean Range Brror 95% c.i.
Lover

958 c.i. wean
Delta

Delta Upper Lover
Range 95% Cli. 95% C.I,

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op-1
1210 Op 2
2210 Op-1
2210 Op 2

20 1.11 3,75 0.218
3 1.58 2.00 0.583

19 0,32 1.75 0.099
4 0.00 0.00 0.000

15 0.52 2.75 0.180
3 0. 61 0. 50 0. 167

15 1.37 4.50 0.371
3 0.33 1.00 0.333

20 1.01 3.50 0.238
4 0.19 0.75 0.188

17 1. 08 2. 50 0. 179
3 2.33 5.50 1.833

1.57
4.09
0.52

0.90
1.38
2.16
1.77
1.51
0.78
1.46

10.22

0.66
-0.93
0.11

0. 13
0.05
0.51
1.10
0.52

-0.41
0.70
5.55

0.49
0.75
0.33
0.81
0.20
0. 17

-0.65
0.50

-0.39
0.63
0.46

-1.50

5.75
2.50
4.25
0.50
5.00
0.50
5 F 50
1.00
4 '5
0.'75
4.25
6.00

0.10
2. 36
0. 71
1. 19
0.86
0.88
0.23
1.74
0.06
1.14
0.07
7.11

-1.08
-3.86
0.12
0.43
0.46
0.55
1.53
0.14
0.84
O. 11
0.99

10 11

Period s»ans and deltas from original control data vhere naj

Period

Op I
Op 2

Station Standard Upper
N wean Range Error 95t C.I.

20 0.63 2.75 0.162 0.96
4 0,81 0.50 0.120 1.19

Lover
95% C.I.

0.29
0.43



Analysis of Variance tor SAC tor 0510 - Anisodoris nobills
Stations ~ 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basejo(x i .I)
Results tor Analysis ot Variance

Source

PERIOD
SEASON
STATION
PERIOD~SEASON
STATION'PERIOD
STATIONS SEASON
PERIOD STATION SEASON

Source df Error df
96.000
96.000
96.000
96.000
96.000
96.000
96.000

P-value

0.04
5.66
0.98
6.18
0.81
0.28
0. 91

Prob.

0 '454
0.0194
0.4367
0.0146
0.5452
0.9232
0 '756

Results for Pover Analysis
Pover at alpha ~

1

Non-
Centrality

Source Parameter

PERIOD 0.04
STATIONS PERIOD 4 ~ 05

Adjusted non-
Centrality
Parameter Pover

0.00 0.1064
0.00 0.4024

Pover to
Adjusted Detect 50%
Pover Change

0.3 '1
0.1209

Estimates for contrasts on combinations ot interaccion terms

Source Ditterence Std. Err. T-value Prob.

I'eriod in DC
Period in PC
Period in PC S
Period in PC-w
Period in DC-S
Period in DC-W

0. 1114
0.0057
0.5093

-0.5208
0.8628

-1.0855

0.5451
0.2483
0.2853
0.4065
0 ~ 5981
0. 9116

-0.204 .8385
0.023 .9816
1.785 .0774

-1.281 .2033
1.442 .1524

-1.191 ~ 2366

Least square means 6 contidence intervals from analysis ot variance
Source LS Mean Std. Err. T value Prob. Upper 95% Lover 958

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op I 0910
Op 2 0910
Op I 0915
Op 2 0915
Op I 1015
Op.2 1015
Op 1 1210
Op.2 1210
Op I 2210
Op 2 2210

-0.155
0.135
0,047

-0.000
0 ~ 147

-0.480
0.340

-0.000
0.193
0.136
0.095
0.000
0.200

-0.195

0.0410
0.0910
0.0916
0.2213
0.0976
0.2143
0.1098
0.2273
0.1098
0.2273
0.0916
0.2143
0.1001
0.2273

3 ~ 77 .0003
1 ~ 48 ~ 1413
0.52 .6062
0.00 1.000

-1.50 .136S
2.24 .0275
3.09 .0026
0,00 1.000
1.16 .0813

-0.60 .5509
1.04 ~ 3025
0.00 1.000
2.00 .0482

-0.86 .3941

0.0865
0. 0162
0.1995
0.3715
0.0156
0. 1239
0. 1573
0.3775
0. 0111
0.2414
0.0572
0.3559
0 ~ 0341
0.1829

0.2226
0.2863
0.1047
0.3775
0.3088
0.8356
0. 5219
0. 3175

-0.3757
0.5135

-0.2470
0.3559
0.3665

-0.5720
Paired comparisons of least square means betveen periods
Source

~ Period 0.0195 0.0998 0.196 .8454 0.1463 0.1853

Ditterence Std. Err. T-value Prob.'pper 958 Lover 95%

Paired comparisons ot least square means for stations betveen periods
Source Ditterence Std. Err. T-value Prob.= Upper 95% Lover 95E

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.0474
0. 3331
0.3396
0.0574

-0.0949
0.0057

0.2450
0.2355
0.2524
0.2524
0.2330
0.2483

0.19
1.41

-1.35
0.23
0.41

-0.02

.8471 0.4543

.1604 0.1242

.1816 0.0796

.8207 0.3618

.6846 '.2921
~ 9816 0 '067

0.3596
-0.0580
0.7588
0.4765
0,4819
0.4182

Station-period means and deltas from original data vhere control nej

0611 Op I
0611 Op 2
0910 Op I
0910 Op-2
0915 Op-1
0915 Op-2
1015 Op 1
1015 Op-2
1210 Op I
1210 Op-2
2210 Op 1
2210 Op 2

19 0 ~ 01 0 ~ 25 0.013
3 0.00 0.00 0.000

18 0.11 0.50 0.042
4 0.19 0.50 0.120

14 0.21 1.00 0.103
0.00 0.00 0.000

14 0.16 I ~ 50 0.110
3 0.08 0.25 0.083

19 0.08 0.75 0.047
4 0.00 0.00 0.000

16 017 125 0 ~ 088
3 0. 17 0. 50 0. 161

0.04

0.20
0. 51
0.49

0.40
'0.44
0.18

0. 36
0.88

0. 01

0.02
0. 19
0.05

-0.08
-O.28
0.02

-0.01
0 ~ 55

Period means and deltas trace original control data vhere nrj

Station Standard Upper Lover
Station-Period N Mean Range Error 958 c.i. 95% c.i. Mean

Delta

0.05
0.00

-0.04
-0.19
0.21
0.00

-0.11
0.08

-0.01
0.00
0.09
0. 17

0.75
0.00
0.75
0.50
1.25
0.00
1.75
0.25
1.25
0.00
1.50
0.50

0. 13

0.06
0.19
0.04

0.15
0.28
0. 12

0. 11
0.55

Delta Upper
Range 95% CIi. Lover

95% C.I.
0.02

0.15
-0.57
-0.41

-0.36
0.44
0.14

-0.30
-0.88

Period

Op 1
Op 2

Station Standard Upper Lover
N Mean Range Error 95% C.I. 958 C.I.

19 0.07 0.50 0.032 0.13 0.00
4 0.00 0.00 0.000



Analysis of,variance for SAQ for 0263 - Anthopleura artemisia

Stations 2210, 0611, 0910, 0915, 1015, 1210

Data transfotmed using log baseIO(cc ~ .I)
Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PBRIODiSBASON
STATIONwPERIOD
STATION SEASON
PBRIOD STATION'SBASON

Results for Power Analysis
Power at alpha w .1

I 96.000
1 96.000
5 96.000

96.000
5 96.000
5 96.000
5 96.000

3 '6
0.39
2.82
0. 21
0.44
1.15
0.12

0.0833
0,5345
0.0201
0.6494
0.8203
0.3381
0.9881

Source

PERIOD
STATIONwPERIOD

Non-
Centrality
Parameter

3.06
2.19

Adjusted non- Pover to
Centrality Ad/usted Detect 50E
Parameter Pover Pcwer Change

2.00 0.5373 0.4059 0.3968
0.00 0.2592 0.1764

Bstimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC w
Period in DC-S
Period in DC-W

0.9625
0.4000
0.4887
0.3113'.2288

0.6962

0.7085
0.3228
0.3708
0.5284
0.7774
1.1848

1.358 .1775
1.239 .2183
1.318 .1906
0,589 .5572
1. 581 . 1172
0.588 .5582

Least square means 6 confidence intervals from analysis of variance

Source LS Nean Std. Brr. T-value Prob. Upper 958 Lover 95l

Period Op-1
Period Op-2
OP 1 0611
Op 2 0611
Op 1 0910
Op 1 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op.2 1210
Op 1 2210
Op 2 2210

0.108
.0 ~ 119
-0.305
-0.343
0.415
0. 155
0.344
0 F 000
0.113
0.525
0.091
0.000
0. F 00
0.000

0.0533
0.1183
0.1190
0.2954
0.1269
0.2785
0.1427
0.2954
0,1427
0.2954
0. 1190
0.2785
0.1301
0.2954

2.03
1.00

-2.56
1.16
3.27
0.56
2 ~ 41

»0,00
0.79
1.78
0.76
0.00
3.07
0.00

.04 '

.3178

.0119
2488

.0015

.5794

.0179
1.000
.4305
.0786
. ~ 474
1.000
~ 0027
1.000

0.1967
0.0777
0.1076
0.1478
0.6258
0.6174
0.5806
0.4906
0.1240
0.0345
0.1069
0.4625
0.6160
0.4906

0. 0198
0. 3154
0.5030
0.8334
0.2043

-0.3076
0.1066

-0.4906
-0.3499

1.0157
-0.2885
-0.4625
0.1839
0.4906

Paired comparisons of least square means between periods
Source

Period

Difference Std. Brr. T-value

0.2271 0.1298 1.750 .0833 0.4426 0. 0116

Prob. Upper 958 Lcwer 95%

Paired comparisons of least, square means for stations between periods
Source Difference Std. Err. T-Value PrOb. Upper 958 LOwer 958

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.0375
0.2601
0.3436
0.4121
0.0908
0.4000

0. 3185
0.3060
0.3280
0 '280
0.3029
0.3228

0. 12
0.85
1.05
1. 26
0.30
1.24

i9066 0,5664
.3974 0.7684
.2975 0.8885
.2120 0.9570
7650 0.4122

,2183 0.9360

0.4915
0.2482

-0.2012
0,1327

-0.5938'0.1361

Station-period means and deltas froca original data vhere control nwl

Station Standard Upper Lover
Station-Period N Nean Range Error 958 c.i. 958 c.i. Nean

Delta
Delta
Range

Upper
95% CIi

Lower
95% C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op-2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op-1
2210 Op 2 *

19
3

18
4

14
3

14
3

19

16
3

1.51 5.50
0.75 2.15
0.06 1.00
0 F 00 0,00
0.16 '.00
0.00 0.00
0.45 1.00
0.25 0 F 50
0.59 3.00
0.19 0.75
0.03 0.25
0.00 0.00

0.356
0.750
0.056
0.000
0.085
0.000
0.088
0 ~ 144
0.184
0.188
0.021
0.000

2.26 0.77
3 '8 2.48
0.17 0.06

0.35 0.02

0.64 0.26
0.87 0.37
0.98 0.21
0.78 -0.41
0.08 -0.01

1.09
-0.75
0.32
0. 19
0.27
0.00
0.02
0.25
0.17
0.00
0.34
0.00

5.75
2.25
1.75
0.75
1.50
0 F 00
1.75
0.50
2.75
0.00
1,25
0.00

-0.37
2.48
0.54
0.78
0.50

0.26
0.37
0.17

0.57

1.82
3.98
0.09

-0.41
0.03

0.29
0.87

-0.51

0. 12

Period means and deltas from original control data where nwl

I'eriod

Op 1
Op-2

Station Standard Upper Lcwer
N Nean Range Error 958 C.I. 958 C.I.

19 0.42 1.25 0.094 0.62 0.22
0.19 0.75 0.188 0.78 0 ~ 41



Analysis ot Variance for SAO for 0264 Anthopleura ejegantissima
Stations a 2210, 0611, 0910, 0915, 1015, 1210

Data transforned using log basejo(x + .I)
Results tor Analysis ot Variance

Source c Source dt Brror dt P-value Prob.
PERIOD
SEASON
STATION
PERIODaSEASON
STATIONiPERIOD
STATIONaSBASON
PERIODaSTATION SEASON

Reaulta fOr I'Over Analyaia
I'over at alpha a .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

1. 47
2 ~ 51

24 '2
6.39
0.84
0.44
0.37

0.2289
0.1161
0.0000
0. 0131
0.5239
0. 8189
0.8664

Non
Centrality

Source Paraneter

PERIOD 1.47
STATIONiPBRIOD F 20

Adjusted non-
Centrality
Paraneter Pover

0.44 0 ~ 3313
0.00 0.4140

Pover to
Adjusted Detect 50%
Paver Change

0.1719 0.9964
0. 1468

Bstinates for contrasts on coabjnatjons o! interaction terna
Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in FC-S
Period in PC-N
Period in DC-S
Period in DC-W

0,6782
0.0706
0.3084
0.1672
2.00)3
0.6470

0. 5621
0.2563
0.2945
0.4197
0. 6174
0. 9410

1.105
0.275
1.041
0.399
3.245

-0.688

.2311

.1836

.2976
~ 6911
.0016
.4934

Least square neans a «ontidence intervals troaa analysis of variance
Source LS Nean Std. Brr. T-value Prob. Upper 95% Lover 95%

Period Op 1
Period Op 2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0 ~ 210
0.086
0.680

-O.ijs
0.374

-0.04)
0.009
0.187
0.252
0.507
0 '07
0.635
1.104
1.034

0.0423
0.09 '
0.0945
0 ~ 2346
0. 1008
0 ~ 2212
0.1133
0.2346
0.1133
0.2346
0.0945
0. 2212
0.1033
0.2'

4.97
0. 91

-7.19
1,78
3.71
0.20
0,08
0 F 80
2.22
2. 16
7.48
2. 81

10.69
4.41

.0000

.3646

.0000

.0780

.0003

.8446

.9341

.4279

.0285
~ 0331
~ oooo
,0050
.0000
.0000

0.2806
0.2417
0.5229

-0.0283
0.5412
0.3239
0. 1976
d.1029
0.0639
0. 1175
0.8639
1.0021
1.2159
1.423 ~

0. 1402
0.0705
0.8369
0,8076
0.2064
0 ~ 4108
0. 1788
0. 5164
0.4403
0.8968
0.5499
0.2680
0.9327
0.6441

Paired cosparisons ot least square teens betveen periods
Source

Period

Difference Std. Err. T value

0 ~ 1248 0.1031 1 ~ 211 .2289 0.2960 -0.0464

Prob. Upper 95% Lover 95'l

Paired coaparjsons of least square scans tor stations betveen periods
Source

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 1210

Difference
-0.2620
0. 4173
0. 1962
0.2551
0.0716
0.0106

Std. Brr.
0.2529
0.2431
0.2605
0 ~ 2605
0.2405
0.2563

1.04
1.72
0. 75
0.98
0.30
0.28

.3029 0,1581

.0893 0.8210

.4533 0.6289

.3299 0.6878
7666 0.4711

.7836 0.4963

0.6821
0.0136
0.2365
0 ~ 1776
0.3279
0.3552

T-value Prob. Upper 958 Lover 958

Station pej'iod scans and deltas traca original data vhere control nej

Station-Period N

0611 OP 1 19
0611 Op 2 3
0910 Op 1 18
0910 Op 2 4
0915 Op 1 14
0915 Op 2 3
1015 Op 1 14
1015 Op 2 3
1210 Op 1 19
1210 Op 2 4
2210 Op 1 16
2210 Op-2 3

station
Nean Range

30.07 56.00
10.33 14.50

2 ~ 19 4,00
6.19 5.75
4.82 6.50
5.42 1.50
9.16 12.25

12.08 8.75
1.16 3.25
1.13 0.75
1.03 1.75
0.25 0.50

3.816
4.268
0.309
1.247
0.547
0.464
1.201
2.543
0.197
0.217
0.579
0.144

38.08
28.70
2.85

10.16
6.00
7.41

11.76
23.02

1.57
1.81
2.26
0. 81

Standard Upper
Error 95% c.i. Lover

95% c.i.
22.05
8.03
1 ~ 54
2 '2
3.64
3.42
6.57
1. 14
0 ~ 74
0.44
0.20
0.3'1

Nean
Delta

24.57
6.67
3.15
1 ~ 69
0.23

-l.'15
4 ~ 11
8.42
4.34
3.38
4 ~ 58
3.42

Delta
Range

58.25
8.50

11.25
9.50

10.00
4.15

12 ~ 75
9.25
8.75
6,75

12.25
5.75

16.15
5.02
4.73
4.54
1.84
4.73

-1.78
3.47
5. 61
8.33
6. 15

10.61

32.98
18.36
1.57
7.91
1.3'1

-8.23
6.44

20.30
3.07

-1.58
3.01
3.78

Upper Lover
95\ CIi. 958 C.I ~

Period scans and deltas fran original control data vhere nvl

Period
Station Standard Upper

N Bean Range Error 951 C.I.
Lover

95% C.I.
Op 1
Op 2

19 5.50 9.00 0.689 6.95 4.05
4 4.50 6.00 1.500 9.27 0.21



Analysis of Variance tor SAC for 0424 - Asterina miniate
Stations a 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basej0(x + .1)

Results tor Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIODS SEASON
STATION*PERIOD
STATION~SEASON
PERIOD STATIONiSBASON

Results tor Paver Analysis
Power at alpha e .1

Source dt Error df
96.000
96.000
96.000
96.000
96.000
96.000
96,000

P-value

17.32
0.59

10. 27
0.57
3.60
0.22
0.25

Prob.

0.0001
0.4436
0.0000
0.4531
0.0050
0 '548
0.9408

Source

PBRIOD
STATIONS PBR IUD

Non-
Cenrrality
Parameter

11 432
18. 02

15.96
12.64

0.9936
0.9530

Adjusted non-
Centrality
Paraamter Power

Pover to
Adjusted Detect 50t
Pover Change

0.9899 0.8884
0.8549 '0.1248

Bstimates for contrasts on combinations of interaction tezms

Source Ditterence Std. Err. T-value Prob.

I'eriod in DC
Period in PC
Period in PC S
Period in PC-M
Period in DC S
Period in DC M

3.6265
0.1621
0:1823
0.5065
3.9091

-3.3438

0.7576
0 ~ 3451
0.3965
0.5650
0.8312
1.2668

4.787 .0000
0.470 .6396
0.460 .6467
0.897 .3122
4.703 .0000
2.640 .0097

Least square means 8 confidence intervals trom analysis ot variance
Source LS Mean Std. Err. T value Prob. Upper 95% Lover 958,

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op-2 2210

0.716
1.293

-0.022
1.437
1,359
1 ~ 921
0.903
1.903
0. 838
0.646
0.934
1.732
0.281
0.119

0.0569
0.1265
0. 1273
0.3158
0.1357
0.2918

'.1526

0. 3158
0 ~ 1526
0.3158
0.1273
0.2978
0.1391
0.3158

12.57
10. 22
0. 17
4.55

10 ~ 01
6.45
5.92
6.03
5.49
2.04
7.3 ~
5.82
2.02
0.38

~ 0000 0. 8101
F 0000 1.5031
.8654 0.1898
.0000 1.9612
.0000 1.5841.
.0000 2.4153
.0000 1.1563
.0000 2.4278
.0000 1.0916
.0436 1.1703
.0000 1.1455
.0000 2.2269
.0463 0.5118
.7079 0.6432

0. 6210
1.0828

-0.2330
0. 9121
1.1333
1.4262
0.6 '6
1.3787
0.5848
0. 1212
0.7227
1. 2378
0.0498
0.4059

Paired coaparjsons of least square means betveen periods
Source

Period

Ditference Std. Err. T-value Prob. Upper 95l
0.5774 0.1387 4.162 .0001 0.3470

Lover 958

0. 8018

Paired comparisons of least square means tor stations betveen periods
Source

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

1,4583
0.5620
1.0003
0 ~ 1924

-0 '982
0. 1621

0
'405'.3272

0.3507
0.3507
0.3238
0.3451

Ditterence Std. Brr.
-4.28
1.72

-2.85
0.55
2.46
0.47

.0000

.0891
'.0053

.5845

.0155

.6396

0.8928
0. 0185
0.4178
0.7750
0.2604
0.7353

T-value Prob. Upper 95% Lover 95%

2.0239
-1. 1055
1.5829

-0.3901
-1.3360
0.4110

Station-period means and deltas from original data vhere control n~j
Station Standard Upper Lover MeanStation-Period N Mean Range Error 958 c.i. 95% c.i. Delta

Delta
Range

Upper LOver
95% CIi. 95% C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op-1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op.2
2210 Op 1
2210 Op-2

19
3

18

14
3

14

19
4

16
3

19.37 54.75
0.25 0.50
0.39 1.15
0.00 0.00
1.20 3.50
0.00 0.00
1.25 3.50
1.92 1.15
0.89 2.50
0,31 1.25
F 81 4.50
5,83 8.00

3.812 27.38
0 ~ 14 ~ 0.87
0.116 0.63
0.000
0.281 I ~ 80
0.000
0.287 1.87
0.546 4.27
0.156 1.22
0.313 1.31
0.350 4.56
2.587 16.97

11.36
0.37
0.14

0.59

0.63
0.43
0. 57.

-0.68
3.07

-5.30

12 ~ 41
8.33
6.69
9.50
6.25
8.58
6.20
6.67
6.01
9.19
3.66
2.15

57.00
3.50

10.75
5.75

10.00
3.75

10.50
4.00

10,75
4.50
9.00

11. 25

4.94
12.91

8.15
13.33
7.96

13.33
8.02

11. 84
~ 1.47
12.33

5 ~ 11
18.31

-19. 88
3.76
5.23
5.67
4.54
3.84
4.37
1.50
4,66
6.05
2.20

12.87
Period means and deltas tram original control data where n~j

Period
Station Standard Upper

N Mean Range Srror 958 C.I.
Lower

95% C.I.
Op 1
Op 2

19 6.96 12 ~ 50 0.108 8.45 5.47
4 9.50 5.15 1.203 13.33 5.67



Analysis ot Variance tor SFO tor 0495 - Ealanophyllia elegans

Stations ~ 2210, 0611, 0910, 0915, 1015, 1210

Data tranatcrCCed uaing 1Og baaeio(CC w .I)
Results tor Analysis ot variance

Source Source df Error dt P-value Prob.

PERZOD
SEASON
STATION
PERIODiSEASON
STATZONiPERIOD
STATZONiSEASON
PBRIOD STATION SEASON

Results tor Pover Analysis
Pover at alpha ~ .1

102.000
102.000
102.000
102.000
102.000
102.000
102.000

0.14
4 ~ 06

18.89
1 ~ 17
0.86
0.16
0. 17

0.7140
0 ~ 0465
0.0000
0.2828
0.5134
0.9714
0.9124

Source

PERIOD
STATIONiPBRZOD

Non-
Centrality
Paracceter

0.14
4.28

Adjusted non- Pover to
Centrality Adjusted Detect 50%
Parascater Pover Power Change

0.00 0.1225 0.3391
0.00 0.4206 0. 2158

Bsticcates tor contrasts on coccblnations of interaction tecccs

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in FC
Period in PC-S
Period in PC-'N
Period in DC-S
Period in DC-N

0.3421
0.0833
0.2493
0.0828
0.2524
0.9365

0 ~ 6410
0.2920
0.3340
0.4190
0.7000
1.0740

0.534 .5947
0.285 .7761
0.747 .4571
0.113 .8631
0. 361 ~ 7192
0 '72 ~ 3852

Least square cleans 6 confidence Intervals frees analysis ot variance
Source LS Mean Std. Err. T value Prob. Upper 958 Lover 958

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1'210
Op-1 2210
Op-2 2210

0.442
0.399
0.655
0.739
0,172
0.738
0,524
0.139

-0.598
1.167
0.646
0.608
0.655
0.739

0. 0411
0.1073
0. 1067
0.2678
0. 1139
0.2524
0.1276
0.2678
0.1276
0.2678
0.1067
0.2524
0. 1164
0.2678

9.28
3.72
6. 14
2.76
6.78
2.92
4 ~ 11
2.76
4.68

-4.36
6.05
2.41
5.63
2,76

.0000

.0003

.0000

.0069

.0000

.0043

.0001

.0069

.0000

.0000

.0000

.0178

.0000

.0069

0. 5215
0.5713
0.8320
1. 1831
0.9609
1 ~ 1570
0.7359
1. 1831

-Oc3857
0.7222
0.8228
1. 0273
0.8485
1.1831

0.3632
0.2212
0:4778
0. 2941
0.5828
0.3189
0.3121
0.2941
0.8095l.6111
0.4687
0.1893
0.4622
0.2941

Paired cosparisons ot least square cceans betveen periods
Source

Period

Difference Std. Err. T-value

0.0431 0.1174 0.367 .1140 0.2380 -0.1517

Prob. Upper 95% Lover 958

Paired cosparisons ot least square cacaos for stations betveen periods
Source Difference Std. Err. T-value Prob. Upper 95% Lover 958

Station 0611
Station 0910
Station 0915
Station 101$
Station 1210
Station 2210

0.0837
0.0338
0.2146
0.5690
0. 0315
0,0833

0.2882
0. 2170
0.2966
0.2966
0.2741
0.2920

0.29
0.12
0.72
1.92
0 '4
0.29

.7721 0.3948

.9030 0 '936

.4711 0 ~ 2778
~ 0579 1.0614
.8916 0.4924
.7761 0.4014

0 ~ 5621
0.4259
0.7070
0. 0761
0 ~ 4175

-0.5679
Station-period cceans and deltas trees original data vhere control n~l

Station Standard Upper Lcncer
Station-Period N Mean Range Brror 95% c.i. 95% c.i. Meacl

Delta
Delta
Raclge

Upper
95% CIi.

Lover
95% C.I.

0611 Op 1.
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op.l
1015 Op 2
1210 Op-1
1210 Op.2
2210 Op 1
2210 Op.2

20 0.29 4.50 0.226
3 0.00 0.00 0.000

19 0.01 0.25 0.013
4 0.00 0.00 0.000

15 0.17 0.75 0.053
3 0.00 0 F 00 0 ~ 000

15 2.37 5.00 0.343
8.25 7.25 2.126

20 0.05 0.25 0.023
0.13 0.50 0.125

17 0.07 0.25 0.028
3 0.00 0.00 0.000

0.04

0.28

3.10
17.40
0. 10
0.52
0.13

0.01

0.05

1. 63
0.90
0.00
0.27
0.01

0.76 0.19 0.39
~ 0.83

0.68
0.81
0.50
0.83

-1.70
7.42
0.63
0 '9
0.65
0.83

6.00
1.75
1.75
1.75
1 ~ 75
1.75
5.75
9.00
1.75
1.25
1. 50
1. 75

0.94
3. 34
0.89
2.13
0 73
3.34

-0.90
4.12
0.83
1 ~ 63
O.86
3.34

0. 17
1.68
0.48

-0.50
0.27l. 68

-2.50
18.96
0.42

-0.25
0.44
1.68

Period cceans and deltas trace original control data where n~l

Period
Station Standard Upper

N Mean Range Brror 95t C.I.
Lcncer

95% C.I.
Op 1
Op 2

20 0.68 1.75 0.094 0.87 0.48
0.81 1.75 0.413 2.13 0.50



Analysis of Variance for SFQ for 0394 - Balanus spp.
Stations ~ 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log base10(x + I)
Results for Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIODiSEASON
STATION'PBRIOD
STATIONiSEASON
PERIOD'STATION'SBASON

Results for Power Analysis
Power at alpha ~ .1

Source df Error df
102.000
102.000
102.000
102.000
102.000
102 F 000
102.000

P-value

17. 15
28.96

0.04
23.50
0.03
0.01
0.02

Prob.

0.0001
0.0000
0.9990
0.0000
0.9996
1.0000
0.9999

Source

Non-
Centrality
Parameter

Adjusted non-
Centrality
Iarameter Power

Power to
Adjusted Detect Sot
Power Change

PERIOD 17.15 15.81 0.9932 0.9894 0.1197
STATIONS PERIOD 0.14 0.00 0,1091 0.1029

Bstimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in Pc-w
Period in DC-S
Period in DC-W

2.4735
0.4642
0.0899

-1. 0182
0.4118

-5.3588

0.6456
0.2941
0.3364
0.4825
0.7051
1.0818

-3.831 .0002
1.578 .1176
0.267 ,7897
2. 111 .0373
0.584 .5605
4.954 .0000

Least square means 6 confidence intervals from analysis of variance
Source Ls wean Std. Err. T-value Prob. Upper 95t Lower 95\

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op-2 1210
Op 1 2210
Op 2 2210

0. 110
0.599
0.079
0.602
0.126
0.602
0. 108
0.602
0.181
0.602
0.027
0.586
0.138
0.602

0.0480
0.1080
0.1075
0.2697
0.1147
0.2543
0.1286
0.2697
0.1286
0.2697
0.1075
0.2543
0. 11'71
0 '697

2.19
5.55
0.73
2.23
1. 10
2.37
0.84
2.23
1.41
2.23
0.25
2.30
1.18
2.23

.0144 0.1895

.0000 0 '787

.4656 0.2571

.0278 1.0497

.2757 0.3162

.0198 1.0241

.4047 0.3210

.0278 1.0497

.1614 0.3948

.0278 1.0497
~ 7998 0.2057
.0232 1.0080
.2421 0.3325
.0278 1.0497

0.0300
0.4200
0.0997
0.1544

-0.0647
0.1800
0.1059
0 ~ 1544
0.0321
0. 1544
0.1510
0.1638
0.0567
0.1544

„'airedcoccparisons of least square means between periods
Source

Period 0.4896 0.1182 4.141 .0001 -0.2933 0.6859

Difterence Std. Brr. T-value Prob. Upper 95t Lower 95t

Paired comparisons of least square means for stations between periods
Source

Station 0611 ~

Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.5234
0.4763

-0.4945
.0.4207
-0.5586
0.4642

0.2903
0.2790
0.2988
0.2988
0,2760
0.2941

Difference Std. Brz'.

-1. 80
1.71

-1.66
1 ~ 41
2.02
1.58

.0744

.0908

.1010

.1621
~ 0456
. 1176

0.0415
0.0133
0.0015
0.0752
0.1004
0.0240

T-value Prob. Upper 95t Lo er 95t

1.0053
.0.9394

0 ~ 9904
0. 9167
1.0168

-0.9523

Station-period scans and deltas frees original data where control nil
station Standard Upper Lower

Station-Period N Mean Range Brror 95t c.i. 95t c.i.
Mean

Delta
Delta
Range

Upper
95t CIi.

Lower
95t C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op.2
0915 Op.l
0915 Op-2
1015 Op 1
1015 Op.2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op.2

20
3

19
4

15
3

15
3

20
4

17
3

0.64 8.75
0.00 0.00
0.66 11.25
0.00 0.00
0.55 5.50
0.00 0.00
0.17 1.50
0.00 0.00
1.09 12.50
0.06 0.25
0.00 0.00
0.00, 0.00

0.443
Orooo
0.589
0.000
0.374
0.000
0.108
0.000
0.693
0.063
0.000
0.000

1.56 -0.29

1.90 0.58

1.35 -0.25

0.40 -0.07

2.54 -0.36
0 '6 0,14

1. 23
5.00
1.30
3.75
1.87
5.00
2.25
5. 00
0.'78
3.69
0.79
5.00

32.50
15. 00
12.75
15.00
29.25
15.00
25.25
15.00
36.25
15.25
7.50

15.00

4.06
26.51
, 2.92
15.68
~ 5.57
26.51
5.77

26.51
, 3.88
15.69

1 88
26.51

1,61
-16.51
-0.32
8.18
1.83

-16. 51
1.27

16. 51
-2.33
8.31
0.29

16.51

Period means and deltas from original control data where nial

Period

Op 1
Op 2

Station Standard Upper Lower
N wean Range Error 95'l C. I. 95't C.I.

20 1.86 23.75 1.232 4.44 0.72
3.75 15 F 00 3.750 15.68 -8 '8



Analysis of Variance tor SFQ for 0773 - Balanus/Tetraclita spp.
Stations ~ 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baseIO{x i I)
Results tor Analysis ot Variance

Source Source dt Error df P-value Prob.

PERIOD
SBASON
STATION
PERIODiSBASON
STATION PERIOD
STATIONS SEASON
PERIOD~STATION+SEASON

Results tor Pcwer Analysis
Pcwer at alpha ~ .1

102.000
102,000
102.000
102.000
102 F 000
102.000
102.000

6.25
0.84
0.37
0.83
0.77
0.69
0.53

0.01 ~ 0
0.3628
0.8701
0.3650
0 '757
0.6290
0.7529

Source

PERIOD
STATIONiPBRIOD

Non
Centrality
Parameter

6.25
3.83

Adjusted non-
Centrality
Parameter power

Pover to
Adjusted Detect 50%
Power Change

5.13 0.7992 0.7273 0.2030
0.00 0.3868 0.1239

Estimates tor contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Ieriod in PC
Period in PC-S
Period in PC W
Period in DC-S
Period in DC-W

-2.0160
0.2953
0.6794
0.0888
2.4733
1. 5588

0.8414
0.3832
0.4383
0.6287
0.9188
1.4097

2 '96 .0184
0 '71 .4428
1. 550 ~ 1243
0.141 .8879
2.692 .0083
1 ~ 106 .2714

Least square means 8 confidence intervals from analysis of variance
Source LS Wean Std. Brr. T-value prob. Upper 958 Lower 95%

Period Op-1
Period Op 2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op-1 2210
Op-2 2210

0.109
0.494
0.252
0.682
0.297
0.613
0.221
0.254
0.365
0.442
0.024
0.541
0.137
0.432

0.0626
0.1408
0.1400
0. 3515
0.1495
0. 3314
0. 1616
0.3515
0. 1676
0. 3515
0.1400
0. 3314
0.1527
0. 3515

1.14
3.51
1 ~ 80
1 ~ 94
1 ~ 98
1.85
1 ~ 32
0 ~ 72
2. 18
1.26
0.17
1. 63
0.89
1.23

~ 0848
.0007
~ 0749
.0549
.0498
. 0610
.1900
.4709
~ 0317
.2112
.8626
.1059
.3730
~ 2219

0 ~ 2128
0. 7219
0.4844
1.2658
0.0486
1.1634
0.4992
0.8377
0.6430
1.0256
0.2081
1.0906
0.3902
1.0153

0.0050
0.2604
0.0196
0.0990
0.5449
0.0634
0.0571
0.3291
0,0868
0. 1412
0.2567

-0.0095
0. 1169
0. 1514

Paired comparisons of least square means betveen periods
Source

Period

Difference Std. Brr. T-value

-0.3852 0.1541 2.500 ~ 0140 0 ~ 1294 0. 6410

Prob. Upper 95% Lcwer 95%

Paired, comparisons ot least square means tor stations between periods
Source Difference Std. Err. T-value " Prob. Upper 95% Lower'5%
Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0 ~ 4304
0 ~ 9102

-0.0333
0.0773

-0.5649
0.2953

0.3783
0.3635
0.3894
0 3894
0.3597
0.3832

1. 14
2.50

-0.09
0.20

-1.57
0.77

.2579

.0139

.9320

. 8431

. 1194

.4428

0. 1976
0.3067
0.6130
0.5690
0,0322
0.3408

1.0584
1. 5136
0.6796
0.7236
1. 1620
0. 9314

Station-period means and deltas froca original data where control nal
Station Standard Upper LcncerStation-I'eriod N Nean Range Brror 95l c.i. 958 c.i. Hean

Delta
Delta Upper
Range 95% Cli.

Lcwe r
95% C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op-2
1210 Op.l
1210 Op-2
2210 Op-1
2210 Op-2

20
3

19
4

15
3

15
3

20
4

17
3

0.24 1 ~ 15
0.25 0.75
5.28 16.25
1.31 5.25
0.48 " 1.75
2.83 8.50
0.08 0.50
5.00 15.00
4.34 40.50
1 ~ 25 4.00
1.18 10.75
li00 2,75

0.106 0.46
0.250 1.33
1.250 7.90
1.313 5.49
0.165 0.84
2 '33 15.02
0.047 0.18
5.000 26.51
2.108 8.75
0.930 4.21
0.673 2.60
0.878 4.78

0.01
-0.83
2.65
2.86
0. 13

-9.36
0.02

16.51
0.07
1.71

-0.25
2.78

2.63
5 F 00
2.26
4.25
3.23
2.42
3.63
0.25
1.48
4 ~ 31
1. 65
4.25

21.00 5.07
3.00 8.88

34.50 1.38
6.75 9.25

21.00 6.45
12.25 19.02
19.75 6.82
13 50 18 22
54.25 3.75
5.00 8.23

30.00 4.94
6.50 12.61

0.18
1.12
5.91

-0.15
0.02

14. 18
0.44

17.72
6.70
0.40

-1.65
4 ~ 11

Period means and deltas trcca original control data where n 1

Period

Op. 1
Op 2

Station , Standard Upper Lcwer
N Hean Range Error 95% C.I. 95% C.I.

20 2.86 . 19.25 1.159 5.29 0.44
4 5.56 3.75 0.832 8.21 2.92



Analysis ot Variance tor SPQ for 0507 - Bryoxoa, unid. (encxusting)
Stations ~ 2210. 0611, 0910, 0915, 1015, 1210

Data transtoxmed using log baselobx + .I)
Results for Analysis of Variance

Source Source dt Brror dt P-value Prob.

PBR IUD
SEASON
STATION
PBRIODiSEASON
STATION PBRIOD
STATION'SEASON
PBRIODisTATION SEASON

Results tor Power Analysis
Power at alpha ~ .1

102.000
102.000
102.000
102.000
102.000
102 000
102.000

2.97
2.49
3.58
3.83
0.89
0.94
0.84

0.0880
0.1178
0.0050
0.0530
0.4917
0.4579
0 5215

Source

PERIOD
STATIONiPERIOD

Non-
Centrality
Parametex'.97

4.44

Adjusted non- Power t,o
Cencrality Adjusted Detect 508
Parameter Power Power Change

1.91 0.5261 0.3939 0.9364
0.00 0.4327 0.1166

Bstimates for contrasts on combinacions ot interaction terms

Source Difference Std. Brr. T-value Prob.

Period
Period
Period
Pex'iod
Period
Pex iod

in DC
in PC
in FC-S
in PC-w
in DC S
in DC W

1.2077
0.1079
0.1537
0.0622
0.3337
2.7490

0.6951
0.3166
0.3622
0.5194
0.7591
1.1647

1.737 .0853
0.341 .7338
0.424 .6722
0.120 .90490.440,6612
2.360 F 0202

Least square means 1 contidence intervals from analysis ot variance
Source LS Mean Std. Brr. T value Prob. Upper 958 Lower 95%

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op-2 0910
Op-1 0915
Op-2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.236
0.016
0.269
0.132
0.540
0.216
0.156
0.590
0.366
0.171
0.507
0.426
0. 113
0.005

0.0511
0.1163
0.1157
0,2904
0.1235
0.2738
0.1384
0.2904
0.1384
0.2904
0.1157
0.2738
0.1262
0.2904

4.55
0. 14

-2.32
0.45
4.37
0.79
1 ~ 12
2.03
2.65
0.59
4.38
1.56
0.90
0 F 02

.0000

.8891

.0221

.6512

.0000

.4309

.2638

.04 as

.0094

.5575

.0000

.1225
~ 3714
.9853

0. 3214
0.2094

-0.0768
0.3503
0.7453
0.6709
0.3853
0. 1078
0 '960
0.6529
0.6987
0.8808
0.3228
0.4873

0.1497
0. 1768
0.4609

-0. 6137
0.3353
0.2379
0.0742
1.0718
0.1365
0. 3111
0.3146
0.0281
0.0962
0.4166

Paired comparisons of lease square means between periods
Source

Period

Difference Std. Err. T-value

0.2193 0.1213 1.122 .0880 0.4306 0.0080

Prob. Uppex'5% Lower 958

Paired comparisons ot least square means tor stations between periods
Source Ditterence Std. Brr. T-value Prob. Upper 95% Lower 95%

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station'2210

0 ~ 1372
0.3238
0.7454
0. 1954
0.0803
0. 1079

0.3126
0.3003
0.3217
0. 3217
0.2972
0. 3166

0.44
1.08
2.32
0. 61
0,27
0.34

.6616 0.3816

.2835 0.8224

.0225 1..2793

.5450 0.1293

.7875 0.5737

.7338 0.6335

0.6560,
0. 1741
0.2114
0.3386

.0. 4130
0.4176

Station-period means and delcas from original data where control n~l
station Standard Upper LowerStation-I'eriod N Mean Range Brror'5% c.i. 95% c.i. Mean

Delta
Delta
Range

Upper Lower
95% CIi. 95% C.Z.

0611 Op I
0611 Op 2
0910 Op 1
0910 Op-2
0915 Op 1
0915 Op 2
1015 Op-1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op.l
2210 Op 2

20
3

19
4

15
3

15
3

20
4

17
3

7.61 27.25
1.08 1.50
1.01 4.50
0.31 0.50
1.42 3.75
2.42 3.25
0.82 2.50
0.50 1.00
0.96 5.00
0.75 1.75
1 ~ 53 4.42
0.83 1.00

1.549 10.85
0.464 3.08
0.294 1.63
01120 0. 69
0. 212 2. 00
0.961 6.55
0. 1'70 1. 18
0.289 1.74
0.255 1.50
0.445 2.17
0.244 2.05
0.300 2.13

4. 31
0. 91
0.40
0.07
0.83

-1.72
0.45

.0.74
0.43
0. 61
1.02

.0.46

5. 16
0.00
1 ~ 13
0. 81
0.43
1.33
1. 03
0.58
1.49
0.38
0.64
0.25

25 F50
3.25
6.50
2.75
5.75
5.50
3.75
3.00
4.50
3.25
5. 17
2.25

1.91
4.07
1 ~ 77
2.80
1.20
5. 51
1.60
4.72
2.05
2.73
1. 34
3.10

8.42
4.07
0.49l. 17

-0.34
8. 17
0.47

-3.55
0.92
1.98
0.05
2.60

Period means

Period

Op 1
Op. 2

and deltas from original control data where n~l

Station Standard Upper Lower
N Mean Range Error 95% C.I. 95% C.Z.

20 2.45 7.'15 0.412 3.31 1.59
1.13 2.25 0.505 2,73 0.48



Analysis of variance for sPQ for 1259 - bryozoan (epiphytic)
Stations 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo(x + .I)
Satterthvaite'8 Ad)ustment for Degrees
ot Preedom used in Analysis ot Variance.

Results for Analysis of Variance

Source Source dt Error dt F-value

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONS PERIOD
STATION SEASON
PERI ODiSTATIONiSEASON

Results tor Pover Analysis
Pover at alpha e ~ 1

102.000
102.000
102.000
102.000
102.000
102.000
102.000

0. 74
0.16

14.59
0. 13
0.94
0.10
0.07

0.3914
0.6879
0.0000
0.1189
0.4600
0.9927
0.9962

Source

Non
Centrality
Parameter

Ad)usted non-
Centrality
Parameter Pover

Pover to
Ad)usted Detect 50%
Pover Change

PERIOD 0.74 0.00 0.2210 0. 1613
STATION'PERIOD 4. 69 0.00 0.4509 ~ 0.2306

Estimates tor contrasts on combinations ot interaction terms

Source

Period in DC
Period in PC
Period in PC-S
Period in PC N
Period in DC-S
Period in DC-N

Ditterence

0.4097
-0.0000
0.0000
0 F 0000
0.2319
0.5815

Std. Err.
0.4332
0. 1913
0.2257
0.3231
0.4730
0.7258

T-value Prob.

0.946 .3465
-0.000 1.000
0.000 1.000
0.000 1.000
0.503 .6162
0.801 .4249

Least square means 6 confidence intervals from analysis of variance
Source Std. Err. T-value I'rob. Upper 95% Lover 9Sl
Period Op 1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 101S
Op 2 1015
Op-1 1210
Op 2 1210
Op-1 2210
Op 2 2210

0.122
0.190
0.688
1 ~ 140
0.000
0.000

-0.000
0.000
0.042
0.000

-0.000
-0.000
0.000
0.000

0.0322
0.0725
0.0721'

~ 1810
0. 0110
0.1706
0.0863
0.1810
0.0863
0. 1810
0. 0721
0.1706
0.0786
0 ~ 1810

3.78
2.62
9.55

-6.30
0.00
0.00

-0.00
0.00
0.49
0.00
0.00

-0.00
0.00
0.00

.0003
~ 0101
.0000
.0000
1 ~ 000
1.000
1 ~ 000
1 ~ 000
.6254
1 ~ 000
1.000
1.000
1.000
1.000

0.'0683
0.0697
0.5687

-0.8399
0 ~ 1278
0.2832
0.1432
0.3004
0.1009
0.3004
0. 1191
0.2832
0. 1305
0.3004

0.1753
0. 3104

-0.8080
1.4407
0. 1278

-0.2832
0. 1432
0.3004
0.1854
0.3004
0. 1197
0.2832
0. 1305

-0.3004
I'aired comparisons of least square means betveen periods
Source

Period

Difterence Std. Err. T-value

0.0683 0.0793 0.861

Prob. Upper 958

.3914 0.2000

Lover'58
-0.0634

Paired comparisons of least square means for stations betveen periods
Source Difference Std. Err. T value Prob. Upper 95% Lover 953

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.4519
0.0000
0.0000
0.0422
0.0000
0.0000

0.1948
0.1872
0.2005
0.2005
0. 1852
0. 1973

2.32
0. 00
0.00
0.21
0.00
0.00

.0223
1 ~ 000
1.000
.8335
1.000
1.000

0.1753
0,3107
0 ~ 3328
0.2905
0.3074
0.3275

0.1286
0 ~ 3107
0.3328
0.3750
0 ~ 3074
0.3275

Station. period means and deltas from original data vhere control n~l
Station Standard Upper Lover

Station-Period N Mean Range Error 953 c.i. 958 c,i. Mean
Delta

Delta Upper Lover
Range 95t CIi. 958 C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op I
1210 Op.2
2210 Op.l
2210 Op.2

20 1.31 9.25 0.470 2.30
3 1.42 1.50 0.441 3.31

19 0.00 0.00 0 ~ 000
4 0.00 0.00 0.000

15 0 F 00 0.00 0.000
3 0.00 0.00 0.000

15 0.05 0.75 0.050 0.16
3 0 F 00 0.00 0.000,

20 0.00 0.00 0.000
4 0.00 0.00 0.000

1'7 0.00 0.00 0.000
3 0.00 0.00 0 ~ 000

0.33
-0.48

-0.06

1,31
1 ~ 42
0.00
0.00
0.00
0.00
0.05
0.00
0.00
0,00
0.00
0.00

9.25 -0.33 -2.30
1.50 0.48 3.31
0.00
0.00
0.00
0.00
0,75 0.06 0.16
0.00
0.00
0.00
0 F 00
0.00

Ieriod means and deltas trom original control data vhere n 1

Period

Op. 1
Op 2

Station Standard Upper Lcwer
N Mean Range Error 95% C.I. 9SE C. Ii

20 0.00 0.00 0.000
0.00 0.00 0,000



Analysis of Var?ance for SPO for 0371 - Cactosoma arenaria
Stations ~ 2210, 0611, 0910, 0915. 1015, 1210

Data not transformed.

Results for Analysis of Variance

Source Source df Brror df P-value Prob.

PERIOD
SEASON
STATION
PERIOD~SEASON
STATIONiPERIOD
STATION'SEASON
PBRIODiSTATION'SEASON

ReSu?CS fOr POwer Analyaia
Power at alpha .1,

102.000
102.000
102.000
102.000
102.000
102.000
102.000

1.23
0.01
0.43
0.01
0.43
0.07
0.07

0.2697
0.9402
0.8278
0,9402
0.8278
0.9961
0. 9961

Source

PERIOD
STATIONiPERIOD

Non-
Centrality
Parameter

1.23
2.14

Ad>usted non-
Centrality
Parameter Power

Power to
Adjusted Detect 503
Power Change

0.21 0.2968 0.1346 0.2512
0.00 0,2557 0.2201

Bat?mates for contrasts on combinations of interaction terms

Source Difference Std. Err. T value Prob.

Period in DC
I'eriod in PC
I'eriod in PC-S
Period in FC-w
Period in DC-S
Period in DC-w

0.1335
0.2333
0.1667
0.3000
0. 1753
0.0917

0.3008
0. 1370
0. 1567
0 ~ 2248
0.3285
0.5040

0.444 ~ 6581
1.703 .0916
1.064 .2901
1.335 .18500.5'5947
0.182 .8560

Least square means t confidence intervals from analysis of variance
Source LS Mean Std. Err. T-value Prob. Vpper 95% Lower 95%

Period Op-I
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op-2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.061
0.000
0.021
0.000
0.079
0.000
0.000
0.000
0.034
0.000

-0.000
0.000
0.233
0.000

0.0224
0.0503
0.0501
0.1257
0.0535
0.1185
0.0599
0.1257
0.0599
0.1257
0.0501
0.1185
0.0546
0.1257

2.73
0.00

-0.42
0.00
1.47
0.00

-0.00
0.00

-0.57
0.00
0.00
0.00
4.27

-0.00

.0074
1 ~ 000
.6782
1.000
.1446
1.000
1.000
1.000
.5705
1.000
1.000
1.000
~ 0000
1,000

-0.0240
0.0836
0.0623
0.2086
0.0102
0.1966
0.0994
0.2086
0.0653
0.2086
0.0831
0. 1966
0. 1427
0.2086

.0.0983
0.0836
0,1039

-0.2086
-0.1673
0.1966

-0.0994
-0.2086
0.1335

-0.2086
-0.0831
0. 1966
0.3240

-0.2086
Paired comparisons of least square means between periods
Source

~ Period

Difference Std. Err. T-value

0.0611 0.0551 1.110 .2697 0.0303 0.1526

Prob. Vpper 958 Lower 95%

?aired comparisons of least square means for stations between periods
Source Difference Std. Err. T value Prob. Vppet'5\ Lower 958

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.0208
0.0786

-0.0000
0. 03 ~ 1

.0.0000
-0.2333

0.1353
0.1300
0.1392
0.1392
0.1286
0. 1370

0 ~ 15
-0.60
-0.00
0.24

-0.00
1.70

.8779
~ 5468
1.000
.8070
1.000
.0916

0.2037
0. 1372
0.2311
0. 1970
0.2135
0.0059

-0.2453
0.2943
0.2311
0.2652
0.2135
0.4608

Station-period means and deltas from original data where control ne?

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op-1
0915 Op-2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op-2

20 0.01 0.25 0.013
3 0.00 0.00 0.000

19 0.09 0.'75 0.048
4 0.00 0.00 0.000

15 0.00 0.00 0.000
3 0.00 0.00 0.000

15 0.05 0 75 0.050
3 0.00 0.00 0.000

20 0.00 0.00 0.000
4 0.00 0.00 0.000

17 0.21 1.25 0.106
3 0.00 0.00 0.000

0.04 0.01

0.19 0.01

0.16 0.06

0.43 0.02

Period means and deltas from original control data where n I

Station Standard Upper Lower
station-Period N Mean Range Brror 958 c.i. 95% c.i. Mean

Delta

0. 01
0.00

.0.09
0.00
0.00
0.00
0.05
0.00
0.00
0.00
0.21
0.00

0.25
0.00
0.75
0.00
0.00
0.00
0.75
0.00
0.00
0.00
1.25
0.00

0.01

0.01

0.06

0.02

Delta Vpper
Range 958 C? i. Lower

95\ C.I ~

-0.04

0.19

0.16

0.43

Period

Op-1
Op-2

Scat?on Standard Upper Lower
N Mean Range Error 953 C.I. 958 C.I.

20 0.00 0.00 0.000
4 0.00 0,00 0.000



Analysis of Variance for SAC for 0290 - Calliostoma ligatum
Stations ~ 2210, 0611. 0910, 0915, 1015, 1210

Data transformed using log baselo(x i I)
Results for Analysis of Variance

Source Source d! Brror df P-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONS PERIOD
STATIONS SEASON
PERIOD STATION SEASON

Results Cor pover Analysis
Pover at alpha e .1

1 96.000 5.44
96i000 1.73

5 96.000 2.42
1 96.000 1.06
5 96.000 0 ~ 13
5 96.000 0.78
5 96.000 0.33

0.0218
0.1915
0. 0411
0.3065
0.9853
0.5693
0.8955

Source

Non-
Centrality
Parameter

Ad)usted non-
Centrality
Parameter Pover

Pover to
Ad)us'ted De'rect 501
Pover Change

PERIOD 5.44 4.32 0.7488 0.6628 0.2419
STATION~PERIOD 0 ~ 65 0.00 0.1440 0. 1727

Bstimates for contrasts on combinations of interaction terms

Sour'ce DifCerence Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in FC-w
Period in DC-S
Period in DC-N

0.8837
0.2977
0.1681

.0.4273
1.5342

-0.2332

0.4610
0.2100
0,2413
0.3438
0.5058
0.7709

1. 917 .0583
-1.417 .1596
-0.697 .4877

1.243 ~ 2170
-3.033 .0031
-0.302 .7630

Least square means a confidence intervals Crom analysis of variance
Source LS Mean Std. Brr. T-value Prob. Upper 951 Lover 95'1

Period op 1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op.2 2210

0.303
0.500
0.354
0.506
0.415
0.627
0.388
0.506
0.374
0.506
0.357
0.627
0.070
0.227

0.0347
0.0770
0.0775
0.1922
0.0826
0. 1812
0.0928
0,1922
0.0928
0 ~ 1922
0.0775
0. 1812
0.0846
0. 1922

8 ~ 74
6.49
4.57
2.63
5.03
3.46
4.18
2.63
F 02
2.63
4.60
3.46
0.83
1.18

.0000
~ 0000
.0000
*0099
.0000
F 0008
~ 0001
.0099
,0001
.0099
F 0000
.0008
.4087
.2396

0.3604
0 6276
0.4829
0.8252
0 '522
0.9276
0.5422
0.8252
0 ~ 5278
0.8252
0.4851
0.9276
0 '703,
0.5467

0.2453
0. 3719
0.2256
0. 1867
0.2779
0.3256
0.2338
0. 1867
0. 2194
0.1867
0.2279
0.3256
0. 2108
0.0918

Paired comparisons of least square means betveen periods
Source

Period

Diiference Std. Err. T-value

0.1969 0.0844 2.332 .0218 0.0567 0.3371

Prob. Upper 951 Lover 95'1

Paired comparisons of least square means for stations berveen periods
Source DlCference Std. Err. T-value Prob. Upper 951 Lover 951

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

-0. 1517
0. 2116
0. 1180
0.1323
0.2701
0.2977

0.2072
0. 1991
0.2135
0. 2135
0.1971
0.2100

0.73
-1.06
-0.55
-0.62
1.37
1 ~ 42

~ 4661 0. 1925
~ 2907 0. 1192
.5818 0.2365
.5367 0.2222
.1737 0,0572
.1596 0.0511

0.4958
0.5423

-0.4725
0.4869
0 '974
0.6465

Station-period means and deltas Crom original data vhere control n 1

Station Standard Upper Lover
Station-Period N Mean Range Brror 95'1 c.i. 951 c.i. Mean

Delta
Delta
Range

Upper
951 Cli.

Lover
951 C.Z.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op-2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op 2

19 0.51 3.75 0.250
3 0.00 0.00 0.000,

18 0.17 1.50 0.097
4 0.00 0.00 0.000

14 0.21 3.00 0.214
3 0.00 0.00 0.000

14 0.48 6.75 0.482
3 0.00 0.00 0.000

19 0.47 6.00 0.326
4 0.00 0.00 0.000

16 3.38 9.75 0.787
3 4.00 12.00 4.000

1.04 0.01

0.37 0.04

0.68 -0.25

1.52 0.56

1 ~ 16 0.21

5.05 1.70
21 ~ 21 13 ~ 21

1.82
2.25
1.96
5.63
1.82
2.25
1.55
2.25
1.86
5.63
1.36
1.75

9.00
1.50
9.00

14.25
8.25
1.50

10.50
1.50
8.25

14.25
11.25
11.25

2.83
4.11
2.99

16.41
3.04
4.11
2.93
4.11
2.78

16.41
0.50

13.87

0.81
0.39
0.93
5.16
0.60
0.39
0.18
0.39
0.93
5.16

-3.22
17. 37

Period means and deltas Crom original control data vhere n 1

Period

Op 1
Op. 2

Station Standard Upper Lover
N Mean Range Error 95'1 C.Z. 95'1 C.Z.

19 2.33 8.25 0.496 3.37 1.29
4 5.63 14.25 3.389 16.41 -5.16



Analysis of Variance for SFQ for 1113 - Chaetopteridae

Stations ~ 2210, 0611, 0910, 0915, 1015. 1210

Data transformed using log baselo(x + .5I
P

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PERIODi SEASON
STATION'PERIOD
STATIONiSBASON
PERICOiSTATIONiSBASON

Results for Pover Anal'ysis
Pover at, alpha ~ .1

102.000
102 ~ 000
102.000
102.000
102.000
102.000
102.000

0.00 0.9827
'.080.7770

1 ~ 78 0. 1229
2.42 0. 1228
0.77 0.5745
1.38 0.2384
0.55 0.7354

Source

PERIOD
STATIONS PERIOD

Non
Centrality
Parameter

0.00
3.84

Adjusted non-
Centrality
Parameter Pover

0.00 0.1001
0.00 0,3874

Power to
Adjusted Detect 508
Pover Change

0,1747
0.1786

Bstimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in FC-N
Period in DC-S
Period in DC-N

-0.2117
0.1974
0.1425
0.5373
0.8973
0.4739

0.5998
0.2732
0. 3125
0.4482
0.6550
1.0050

0.353 .7249
0.723 .4716
0.456 .6494
1.199 .2334
1. 3'90 . 1737
0.471 .6383

Least. square means 6 confidence intervals from analysis of variance
Source LS Mean Std. Err. T-value Prob. Upper 958 Lower 958

Period Op-I
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op-2 1210
Op 1 2210
Op 2 2210

0. 171
-0. 169
-0.148
-0.095
0.040

-0.038
0.081

-0.293
-0.368
0.334
0.602
0.188
0.134
0.064

0.0446
0 ~ 1004
0.0998
0.2506
0.1066
0.2362
0 ~ 1195
0.2506
0. 1195
0.2506
0.0998
0.2362
0.1089
0.2506

3. 83
-1.68
-1.48
0.38
0.37

-0.16
0.68

-1.17
-3.08
1.33

-6.0)
0.80
1.23
0.25

.0002

.0959

.1406

.7052

.7088

.8712

.4979

.2451

.0026

.1860

.0000

.4270

.2227
~ 1995

0.0970
0.0021
0. 0175
0.3209
0.2168
0.3537
0. 1170
6.1230
0 ~ 1701
0.0823
0.4365
0.2037
0.3144
0.3521

0.2452
0 3353 "

0. 3139
0.5110
0.1370
0.4305
0.2795
0.7089

-0.5666
0.1495
0.7679

'0.5805

0.0472
0.4797

Paired comparisons of least square means between periods
Source

Period

Difference Std. Err. T-value

0.0024 0.1099 0.022 .9827 0.1800 0.1847

Prob. Upper 958 Lower 958

Paired comparisons of least square means for stations between periods
Source Difference Std. Brr. T-value Prob. Upper 958 Lover 95%

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.0532
0.0783
0. 2117
0.0347
0.4138
0. 1974

0.2697
0.2592
0. 2116
0.2776
0.2565
0.2732

0.20
0.30
0.76

-0. 13
1.61
0.12

.8441 0.3945

.7631 0.5085

.4475 0.6724

.9007 0.4260
1097 0.0119

.4716 0.6509

0.5009
0. 3519
0.2491
0.4955
0.8395

-0.2561
Station-period means and deltas from original data where control n~l

Station Standard Vpper LoverStation-Period N Mean Range = Brror 95% c.i. 95t c.i. Mean
Delta

Delta
Range

Vpper
95% CIi.

Lover
958 C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op.2
0915 Op-1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op-1
1210 Op 2
2210 Op 1
2210 Op 2

20
3

19

15
3

15
3

20

17
3

1 ~ 93 6.50
0.50 1.00
1.41 5.50
0.94 3.75
1.40 5.50
1. 17 2.00
F 50 24.00
2.08 3.25
5.01 10.00
1.25 2.50
0.26 1.25
0.33 1.00

0.424 2.81
0.289 1.74
0.389 2.22
0.938 3.92
0.373 2 ~ 20
0.583 3.68
1.547 7.82
0.961 6.22
0 '97 6.47
0.550 3.00
0.096 0.46
0 ~ 333 1 77

1.04
0 '4
0.59
2.05
0.60
1.34
1.18

-2.05
3.55
0.50
0.06
1. 10

1. 14
0,08

-0.63
0.63
0.47
0.15

.3.57l.67
4.23
0. 94
0.45
0.08

7. 50
1.00
7.75
3.50
7.00
2.25

23.75
2.50

10.25
1 ~ 75
4.00
1.75

.0.14'.21
0.32
1. 92
Oi46
2.10
0 ~ 21
1.52

-2.70
0.56
0.93
2.43

2.13l. 38
1. 58

-3.17
-1.39
-3.60
6.92

-4.85
-5.75
2.44
0.03
2 '7

Period means and deltas frees original control data vhere nial

Period
Station Standard Vpper

N Mean Range Error 958 C.I.
Lower

958 C.I
Op-1
Op 2

20 0.79 3.00 0.172 1.15 0.43
4 0.31 0 ~ 75 0.188 Oi91 0 ~ 28



Analysis of Variance tor SFQ for 1139 - Clavularia spp.

Stations a 2210, 0611, 0910, 0915, 1015, 1210„

Data transtoxcc»d using square root(x i .II
Results tor Analysis ot Variance

Source Source dt Error dt P-value Prob.

PERIOD
SEASON
STATION
PERIOD'SBASON
STATION PERIOD
STATIONiSEASON
PERIOD STATION~SEASON

Results tor Power Analysis
Power at alpha ~ .1

102,000
102.000
102.000
102.000
102.000
102.000
102 F 000

0.78
0.03
0.27
0.03
0.27
0.03
0.03

0.3781
0.8615
0.9276
0.8615
0.9276
0.9996
0.9996

Source

Non-
Centrality
Parameter

Adjusted non-
Centrality
Paras»ter Pover

Pover to
Adjusted Detect 508
Pover Change

PERIOD 0.78 0.00 0.2278 0,1623
STATION~PERIOD 1 ~ 36 0.00 0.1959 0.1305

Estimates for contrasts on combinarions of interaction terms

Source Ditterence Std. Brr. T-value Prob.

Period in DC
Period in FC
Period in FC 8
Period in FC-M
I'eriod in DC-S
Period in DC-N

0.4040
0.4)08

-0.4959
0.3657
0.5037

-0.3042

0. 8581
0.3908
0.4471
0. 6412
0 ~ 9371
1.4378

0.471
1.102

-1.109
=-0.570
-0.538
0. 212

.6388

.2729

.2699

.5697

.5921

.8329

Least square means 8 confidence intervals from analysis of variance
Source LS Nean Std. Brr. T-value Prob. Upper 958 Lover 95%

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op.2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op.2 1210
Op 1 2210
Op 2 2210

0.139
-0.000
0.037
0 ~ 000
0.037
0.000

-0.1)0
0 ~ 000
0.337
0.000

-0. 012
0.000
0.431
0.000

0.0638
0.1436
0. 1428
0.3584
0. 1525
0.3379
0. 1709
0.3584
0. 1709
0.3584
0. 1428
0.3379
0.1558
0.3584

2.18
-0.00
0.26
0.00
0.24
0.00

-0.76
0.00
1 ~ 97
0.00

-0.08
0 F 00
2 '7
0.00

.0316
1.000
.7946
1.000
~ 8073
1.000
~ 4483
1.000
.0515
1.000
.9348
1.000
.0067
1.000

0.0332
0.2384
0.2743
0.5950
0.2904
0.5610
0. 1536
0 ~ 5950
0.0531
0.5950
0 F 2253
0. 5610
0. 1722
0.5950

-0.2451
0.2384

-0.1998
-0.5950
0.2158
0. 5610
0.4]37
0 '950
0.6204
0.5950
0 '488

-0 '610
0.6894
0.5950

Paired comparisons of least square means betveen periods
Source

I'eriod
Ditterence Std. Brr. T-value

0.1391 0.1572 0.885 3781 0,1217 -0.4000

Prob. Upper 958 Lover 95t

Paired comparisons of least square means for stations betveen periods
Source Ditterence Std. Err. T-value Prob. Upper 95% Lover 95\
Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.0373
0.0373
0.1301
0.3)67
0,0117

-0.4308

0.3858
0.3708
0.3971
0.3971
0.3669
0.3908

0 10
0. 10
0.33
0.85

-0.03
1. 10

.9232 0.6778

.9201 0.6527

.7439 0.5291

.3984 0.3224

.9746 0.5973

.2729 0.2179

0.6032
0. 5781
0.7892

-0.9959
0.6207
1.0796

Station-period s»ans and deltas from original data vhere control nial

Station Standard Upper LcwerStation-Period N Nean Range Error '5% c.i. 95% c.i.
Nean

Delta
Delta
Range

Upper Lover
95% Cli. 95% C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op.2
0915 Op-1
0915 Op-2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op-1
2210 Op-2

20
3

19

15
3

15
3

20
4

17
3

0.00 0.00 0.000
0.00 0.00 0.000
0.00 0.00 0.000
0.00 0.00 0.000
0.67 10.00 0.667
0.00 0.00 0.000
0 '0 3.75 '.327
0.00 0.00 0.000
0.14 2.75 0.138
0.00 0.00 0.000
1.49 8.33 0.692
0.00 0.00 0.000

1.40 0.00

0.43 0.15

2.96 0.02

2.10 0.76

0.09
0.00
0.09
0.00

-0.67
0.00
0.70
0.00
0.05
0.00
1.39
0.00

1.75
0.00
1.75
0.00

10.00
0.00
3.75
0.00
4,50
0.00

10.08
0.00

0.27

0.29

0. 10

0. 10

0.00

0.30

0.12

1.40

0.40

2.90

0.76 2.10

Period means and deltas from orlglnal control data vhere n 1

Period

Op 1
Op 2

Station Standard Upper Lcwer
N Mean Range Brror 95% C. I. 958 C. I.

20 0 09 1 75 0 088 0 27 . 0 10
4 0.00 0.00 0.000



Analysis of Variance tor SFQ for 0272 Corynactis calitornica
Stations 2210, 0611. 0910, 0915, 1015, 1210

Data not transformed.

Satterthwaite'S Adjuatment far Degreea
of Freedom used in Analysis of Variance.

Results tor Analysis ot Variance

Source Source dt Brror df P-value Prob.

PERIOD
SEASON
STATION
PERIOD~SEASON
STATIONS PBRIOD
STATIONS SEASON
PERIODi STATIONiSEASON

Results for Paver Analysis
Power at alpha ~ .1

102.000
102.000
102.000
102.000
102.000
102.000
102.000

0.88
0.02
0 '7
0.02
0.87
0.02
0.02

0. 3511
0.8920
0.5009
0,8920
0.5009
0.9999
0.9999

Source

Non
Centrality
Pat'arne'ter

Adjusted non- Power to
Centrality Adjusted Detect 508
parameter Pcwer Pcwer Change

PERIOD 0.88 0.00 0.2425 0.2089
STATIONwPERIOD 4.37 0.00 0.4276 0.3877

Bsrimates tor contrasts on ccccbinatians of interaction terms

Source Ditference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC.S
Period in PC-W
Period in DC-S
I'eriod in DC-w

3.8512
.0.0000
-0.0000
0.0000

-4.4107
-3.2917

3.7417
1.7043
1.9494
2.7960
4.0860
6.2694

1.029 .3058
0.000 1.000
0.000 1.000
0.000 1.000

-1.079 .2829
-0 '25 ~ 6007

Least square means 6 contidence intervals tram analysis of variance
Source LS Mean Std. Brr. T-value Prab. Upper 958 Lcwer 95%

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op-2 1210
Op 1 2210
Op-2 2210

-0.642
0.000

-3. 851
0.000
0.000
0.000
0.000

-0.000
0.000

-0.000
0.000
0.000

-0.000
0.000

0.2784
0.6262
0.6227
1. 5630
0.6649
1.4736
0.7451
1.5630
0.7451
1.5630
0.6227
1.4736
0.6793
1.5630

2.31
0.00
6. 18
0.00
0.00
0.00
0.00

-0.00
0.00

-0.00
0.00
0,00

-0.00
0.00

.0231
1.000
.0000
1.000
1.000
1 000
1.000
1.000
1.000
1.000
1,000
1.000
1.000
1.000

0. 1798
1.0394
2. 8175
2.5945
1. 1037
2.4461
1.2369
2.5945
1.2369
2 5945
1.0337
2.4461
1. 1276
2.5945

-1.1039
1. 0394

.4.8849
2.5945
1.1037
2.4461

-1.2369
2.5945
1. 2369
2.59 ~ 5

-1.0337
2.4 '1
1.1276
2.5945

Paired ccxaparisons of least square means between periods
Source

Period

Difference Std. Brr. T-value Prob. Upper 95%

0.6419 0.6853 0.937 .3511 0.4956

Lower 95%

1.'7793

Paired camparisons of least square means tor stations between periods
Source Difference Std. Brr. T-value Prob. Upper 958 Lower 958

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

-3. 8512
0.0000
0.0000
0.0000
0.0000
0.0000

1. 6825l.6167
1.'7315
1.7315
1. 5998
1.7043

-2.29
0.00
0.00
0.00
0.00
0.00

.0241
1.000
1.000
1.000
1.000
1,000

1.0584
2.6836
2.8742
2.8742
2.6556
2.8289

6.6440
-2.6836

2.8742
2 '742
2.6556

-2.8289

Station-period means and deltas fram original data where control n 1

Station Standard Upper Lower
station-Period N Mean Range Error 95% c.i. 95% c.i. Mean

Delta
Del ta Upper Lower
Range 958 Cli. 95i C.I.

0611 Op 1
0611 Op 2
0910 Op-1
0910 Op 2
0915 Op 1
0915 Op.2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op 2

20
3

19
4

15
3

15
3

20
4

17
3

4.08 17.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00,
0.00 0.00
0.00 0.00
0.00 0 F 00
0.00 0.00
0.00 0.00

1.328 6.85 1.30
0.000
0 F 000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

-4.08
0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

17.00 1.30 6.85
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Period means and deltas from original control data where n 1

Period

Op 1
Op 2

Station Standard Upper Lower
N Mean Range Brror 95% C. I. 95% C.I.

20 0.00 0.00 0.000
4 0.00 0.00 0.000



Analysis of Variance for SFO for 0346 - Crepidula spp.

Stat,iona 2210, 0611, 0910, 0915, 1015, 1210

Data not. transfozmed.

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PERIOD~SEASON
STATIONcPBRIOD
STATIONiSEASON
PERIOD~STATION~SEASON

102.000
102.000
102.000
102.000
102.000
102.000
102.000

0.71
2.26
0.10

11.52
0.16
0.10
0.04

0.4007
0.1359
0,9914
0.0010
0.9771
0. 9919
0.9991

Results for Power Analysis
Power at alpha .1

klan-
Centrality
Parameter

Adjusted non-
Centrality

~ Parameter Pcncer

Power to
Adjusted Detect 50%
Power Change

PBRIOD 0.71 '.00 0.2165 ~ 0.1087
STATIONaPERIOD 0.79 0.00 0.1542 0.1055

Bstimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-W
leriod in DC-S
Period in DC-W

0.4820
0 ~ 4514
0.0972
1.0000

-2.7235
3.6875

1.0065
0.4584
0.5244
0.7521
1.0991
1.6864

0.479 .6330
0.985 .3271

-0.185 . 8533
1.330 .1866
2.478 .0149
2.187 .0311

Least square means 8 confidence intervals from analysis of variance

Source LS Hean Std. Err. T-value Prob. Upper 958 Lower 958

Period Op-I
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 1 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 1210
Op 1 2210

0.607
0.451
0.676
0.437
0.750
0.542
0.460
0.437
0.480
0.437
0 ~ $ 12
0. 542
0,764
0.313

0.0749
0. 1684
0. 167$
0.4204
0. 1788
0 ~ 3964
0.2004
0.4204
0.2004
0,4204
0.1675
0.3964
0.1827
0.4204

8 11
2.68
4.03
1. 04
4.19
1. 37
2.30
1.04
2.40
1.04
3.06
1.37
4 ~ 18
0.74

.0000 0.731'2

.0086 0.'7310
~ 0001 0.9536
.3005 1.1354
~ 0001 1.0469
.1748 1.1996
.0237 0.7929
.3005 1.1354
~ 0184 0 ~ 8128
~ 3005 1.1354
.0029 0 ~ 7900
~ 1748 1.1996
.0001 1.0672
.4590 1.0104

0.4827
0. 1718
0.3975
0.2604
0 ~ 4531
0. 1163
0.1275
0.2604
0 ~ 1474
0.2604
0.2339
0. 1163
0.4606
0.3854

Paired comparisons of least. square scans bet~san periods
Source

Period

Difference Std. Err. T-value

0.1556 0.1843 0.844 .4007 0.4615 0.1504

Prob. Upper 958 Lower 95%

Paired «oaparjsons of least square scans for stations between periods
Source Difference Std. Err. T-value Prob. Upper 95% Lower 958

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.2381
0.2083
0.0227
0.0426
0.0298
0,4514

0.4526
0 ~ 4349
0.4658
0.4658
0.4303
0.4584

0.$ 3
0.48
0.05
0.09

-0.07
0.98

.6000

.6329

.9612

.9273

.9450
„~ 3271

0.9893
0.9302
0.7959
0. 8158
0.6846
1 ~ 1123

0. 5131
-0.5135
0.7504
0.7305
0.74 F 1
0.3096

Station-period scans and deltas from original data where control naj
Station Standard Upper Lower

Station-Period N Hean Range Brrot 95t c.i. 95% c.i. wean
Delta

Delta Upper
Range 95% CIi. Lower

95% C.I.
0611 Op 1
0611 Op.2
0910 Op 1
0910 Op.2
0915 Op 1
0915 Op 1
1015 Op 1
1015 Op.2
1210 Op-1
1210 Op 2
2210 Op 1
2210 Op 2

20 0.01 0.25 0.013
3 0.00 0.00 0.000

19 0.03 0.50 0.026
4 0.00 0.00 0.000

15 0.02 0.25 0.017
3 0.00 0.00 0.000

15 0.02 0.25 0.017
3 0.00 0.00 0.000

20 0.13 1.00 0.064
4 0.00 0.00 0.000

17 0.07 0.67 0.042
3 0.17 0.50 0.167

0 ~ 04 -0.01

0.08 0.03

0.05 0.02

0.05 -0.02

0.26 0.01

0.16 0.02
0.88 -0.55

0.61
0.$ 8
0.63
0.81
0.38
0.58
0.38
0.58
0.50
0.81
0.67
0.42

2.50
1.25
3.00
1.50
1.00
1.25
1.00
1.25
3.50
1.50
3.17
1.25

0.9$
2.15
1.00
1.91
0.61
2.15
0.62
2.15
0.87
1.91
1. 09
2 ~ 21

0.27
0.98
0.26

-0.28
0.16

-0.98
0.14
0.98
0.13
0.28
0.24
1. 38

Period scans and deltas from original control data where n~j

Period

Op 1
Op. 2

Station Standard Upper Lower
N Hean Range Error 958 C.I. 958 C.I.

20 0 ~ 63 2.50 0.163 0.97 0.28
4 0 ~ 81 1.50 0.3 ~ 4 1.91 0.28



Analysis of Variance for SAO for 0538 - Cryptochiton stelleri
Stations i 2210, 0611, 0910, 0915, 1015, 1210

Dara transformed using log baselo(x w .5)

Results for Analysis ot Variance

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PBRIODiSBASON
STATIONwPERIOD
STATIONiSBASON
PERIOD'STATIONwSEASON

Results for power Analysis
Power at alpha i .I

96.000
96.000
96.000
96.000
96.000
96.000
96.000

5. 17
11.12
12.26
21.53
3.01
.1. 11
0.69

0.0253
0.0012
0.0000
0.0000
0. 0145
0,3617
0.6303

Source

Non-
Centrality
paraueter

Adjusted non- Pover to
Centrality Adjusred Detecr. 508Parasetez'over Pover Change

PBRIOD 5.17 4.06 0.7298 0.6391 0.2007
STATION PERIOD 15.03 9.'12 0,9105 0.7497 0.2356

Estimates tor concrasts on combinations ot interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in FC
Period in FC-S
Period ln PC-W
Period in DC-S
Period in DC-W

0.6206
0.0396

-0.2276
0.3067

-0.4599
1.'7012

0.2643
0.1204
0.1383
0.1911
0.2900
0.4420

2.348 .0209
0.328 .7433
1.646 .1031
1.556 .1230
1.586 .1161
3.849 .0002

Least square means,a contidence intervals Cram analysis ot variance
Source LS Mean Std. Brr. T-value Prob. Upper 958 Lover 95%

I'eriod Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op-1 0910
Op 2 0910
Op-1 0915
Op 2 0915
Op-1 1015
Op 2 1015
Op 1 1210
Op-2 1210
Op 1 2210
Op 2 2210

0.044
-0.066
0.086

-0.055
0.097
0.096
0.099
0. 144
0.179
0.699
0.068
0.066
0.095
0.055

0.0199
0.0441
0.044 ~
0.1102
0. 0473
0.1039
0.0532
0.1102
0.0532
0.1102
0.0444
0.1039
0.0485
0. 1102

2.24
1 ~ 49
1.94
0.50
2.05
0.92
1.86
1.30

-3.37
6.34
1.53
0.64
1.96
0.50

.0276

.1405

.0548
6159

. 0428

.3594

.0653
~ 1959
sooll
.0000
~ 1291
.5247
~ 0531
~ 6159

0.0774
0. 0017
0. 1601
0. 1275
0. 1'159
0.2682
0. 1817
0.3265
0.0908

-0. 5161
0.1411
0.2389
0. 1756
0.2385

0. 0114
0.1389 ii
0.0126

-0.2385
0.0186

-0.0769
0. 0109
0.0395

-0. 2616
-0.8821

0 ~ 0058
0.1062
0 ~ Obii

-0.1275
paired comparisons ot lease square means between periods
Source

Period

Difference Std. Err. T-value

0.1100 0.0 ~ 84 2.2'13

Prob. Upper 95t

.0253 0 1904

Lover 958 „

0.0296
Paired comparisons ot least square means for starions betveen periods
Source Difference Std. Err. T-value Prob. Upper 958 Lower 95%

station 0611
Station 0910
station 0915
Station 1015
Station 1210
Station 2210

0 ~ 1418
0.0015
0.0442
0.5199
0.0017
0.0396

0.1188
0 ~ 1142
0.1224
0. 1224
0.1130
0.1204

1 ~ 19
0. 01

-0.36
4 '5
0.01
0.33

.2356 0.3391

.'9892 0. 1912

.7185 0.1590

.0000 0.7231

.9883 0.1893

.7433 '.2395

0.0555
0. 1881

-0.2475
0. 3167
0 ~ 1860
0.1604

scation-period means and deltas from original data where control nei
Stacion Standard Upper LoverStation-Period N Mean Range Brror 95% c.i. 95t c.i. Mean

Delta
Delra Upper
Range 958 CIi.

Lover
95% C.I.

0611 Op I
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op.2
1015 Op.l
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op 2

Period means

Period

Op 1
Op 2

19
3

18
4

14
3

14
3

19

16
3

0.00 0.00
0.25 0.15
0 F 00 0.00
0 F 00 0 F 00
0.05 '.50
0 F 00 0.00
0.57 1.15
2.83 2.75
0.04 0.50
0.06 0.25
0.00 0.00
0.08 0.25

0.000
0.250
0.000
0.000
0.039
0.000
0.145
0.795
0.029
0.063
0.000
0.083

1.33 0.83

0.14 -0 ~ 03

0.88 0.26
6.25 0.59
0.10 -0.02
0.26 0.14

0.44 0.28

and deltas from original conrrol clata where n I
Station Standard Upper Lower

N Mean Range Brror 958 C.I. 95t C.I.
19 0.13 1.00 0.059 0.25 0.01

4 0.25 0.75 0.171 0,81 0.31,

0.13
0.08
0. 14
0.25
0. 13
0.33
0.39

-2.50
0.09
0.19
0.14
0.25

1.00 0.25
1 ~ 50 1.98
1.00 0.27
0 ~ 75 0 ~ 81
1.50 0.33
0.75 1.28
2i25 0.04
3.50 1.85
1.50 0.24
1. 00 0. 8'1
1.00 0.29
1.00 = 1.49

0.01
1.81
0. 01
0.31

-0,08
-0.62
0.75

-6.85
0 F 05
0.49
0. 01
0.99



Analysis of Variance Cor SFO Cor 0683 - Dendropoma spp.

stations 2210, 0611, 0910, 0915, 1015 ~ 1210

Data transformed using log basejo(x + .Sl

Results Cor Analysis of Variance

Source Source dt Error df P-value Prob.

PERIOD
SEASON
STATION
PBRIOD'SBASON
STATION 'PBRIOD
STATIONS SEASON
PBRIOD STATION SEASON

Results for power Analysis
Power at alpha ~ .1

102.000
102.000
102.000
102.000
102.000
102.000
102.000

6.23 0.0142
0.25 0.6206
0 '6 0 '434
0<45 0 '036
0.53 0,7544
0 11 0.9908
0.19 0.9653

Source

PERIOD
STATIONS PBRIOD

Non-
centralicy
Parameter

6.23
2.64

Adjusted non
Centrality
Parameter Power

0

5. 10 0.7979
0.00 0.294

'ower to
Adjusted Detect 50%
Pover Change

0.7256 0.2418
0. 1242

Estimates for contrasts on combinations of interaction terms

Source Ditference Scd. Brr. T-value prob.

Period in DC
Period in PC
Period in PC-8
Period in PC-w
Period in DC-S
Period in DC-W

2.1455
0.5884
0.4427
0.7341
1.5558
2.7352

0.9970
0.4541
0. 5195
0.7450
1.0888
1,6706

2.152 .0338
1.296 .1980
0.852 .3961
0.985 .3268
1.429 .1561
1.637 .1041

Least square means 8 confidence intervals trcm analysis oc variance
Source Std. Err. T-value Prob. Upper 958 Lover 95\
Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op-1 0910
Op 2 0910
Op.j 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

1.285
0.829
1.012
1.047
1.656
0.924
1.319
0.515
0.788
0.614
1 ~ 395
0.924
1.536
0.948

0,0742
0. 1669
0.1659
0.4165
0. 1172
0.3927
0.1986
0.4165
0.1986
0.4165
0.1659
0.3927
0 1810
0.4165

11.32
4.97
6.10
2.51
9.35
2.35
6.64
1. 24
3.97
1 ~ 47
8.41
2 '5
8.49
2.28

.0000

.0000

.0000

.0135

.0000

.0205
0000

.2192

.0001

.1434
~ 0000
.0205
F 0000
.0250

1.4076
1.1058
1. 2872
1.7387
1.9504
1.5762
1;6489
1. 2063
1.1180
1.3056
1.6705
1.5762
1. 8367
1 ~ 6392

1. 1614
0 5519
0.7363
0 '560
1.3622
0.2726
0.9898
0. 1764
0.4588
0. 0771
1 ~ 1196
0.2726
1.2358
0.2565

Paired COmpariSOna Of leaat. Square mesne betveen periOda

Source

I'eriod
Difference Std. Brr. T-value

0.4557 0.1826 2.495 .0142 0.7588
0.1526'rob.

Upper 958 Lover 958

Paired comparisons oC least square means for stations becveen periods
Source Difference Std. Brr. T-value Prob. Vpper 95% Lower 958

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.0356
0.1319
0.8044
0. 1741
0.4707
0.5884

0.4483
0.4308
0.4614
0.4614
0.4263
0.4541

-0.08
1.70
1 ~ 74
0.38
1.10
1.30

.9369 0.7086

.0924 1.4470

.0843 1.5703

.7066 0.9400

. 2722 1 ~ 1783
~ 1980 1.3422

0.7798
0.0168
0.0385
0.5917
0.2370
0. 1654

Station-period means and deltas from original data where control naj
Station Standard Vpper Lowerstation-period N Wean Range Error 958 c.i. 9st c.i. Wean

Delta
Delta
Range

Vpper
95% Cli.

Lover
95% C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op-2
0915 Op-1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op.j
2210 Op 1
2210 Op 2

20
3

19
4

15
3

15
3

20

17
3

5.26 29.50
0.00 0.00
0.08 F 50
0.00 0.00
1.15 5.00
2.08 5.00
6.92 26.50
2.58 6.25
1.16 5.50
0.00 0.00
0.50 3.25
0.25 0.75

1.648
0.000
0.079
0.000
0.417
1 F 502
2.293
1 ~ 884
0.400
0.000
0.239
0.250

2.05
8 '5

11 '4
10.69
2.00

0.25
-4.38
2.00
5.52
0.33

1 ~ 01 0.011.33'0.83

8.71 1.81

0.24 -0.09

43.80
11.75
47.39

9.13
39.45
9.67

33.68
9. 17

47.90
9.13

47.91
11.50

132.50
27.50

135.00
28.15

138.00
23.50

149 F 00
22.75

135.00
28.75

134.75
26.15

63.50
51.01
69.06
31.29
64.82
42.68
58.89
40.62
68.62
31.29
71.75
49.69

24.10
27.51
25.13
13.04
14.08
23.34

8.48
-22.28
27.18

-13.04
24,07
26.69

Period means and deltas from original control data where n~j

Period

Op I
Op 2

SCation Standard Vpper Lover
N Wean Range Brror 95% C.I. 95% C.I.

20 49.06 135,00 9.896 69.7'7 28.35
4 9.13 28.15 6.966 31.29 -13.04



Analysis o! Variance for SPQ for 0699 - Didemnum/Trididemnum spp.

Stations ~ 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using square zoot(x + I)
Results for Analysis o! Variance

Source Source d! Error d! P-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONiPBRIOD
STATIONS SEASON
PERIOD iSTATIONiSEASON

Results for Parer Analysis
Pover at alpha ~

102.000
102.000
102.000
102.000
102.000
102.000
102.000

1 5.3 ~
1 1.98
5 1.54
1 0. 19
5 0.30
5 0.25
5 0.30

0.0229
0.1627
0.1848
0.6645
0.9096
0.9391
0.9099

Source

Non-
Centrality
Parameter

Adjusted non- Power to
Centrality Adjusted Detect 50%
Parameter Power Power Change

PERIOD 5.34 4.23 0.7422 0.6551 0.7015
STATIONiPBRIOD 1.52 0.00 0.2080 0.2643

Bstimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-W
I'eriod in DC-S
Period in DC-W

0.6842
0. 1136
0.0432
0. 1840
0 '044
0.7640

0.3143
0.1431
0.1637
0.2348
0.3432
0.5266

2.177 .03iS
0.794 .4293
0.264 '7924
0.783 .4352
1.761 . 0812
1.451 .1499

Least square means 8 confidence intervals from analysis 0! variance

Source LS Mean Std. Brr. T-value Prob. Upper 95% Lover 95%

Period Op-1 0.091
Pet'iod Op-2 '.042
Op 1 0611 0.253
Op 2 0611 0.030
Op 1 0910 O.i24
Op 2 0910 0.000
Op 1 0915 0.061
Op 2 0915 0.030
Op 1 1015 0.139
Op 2 1015 0.083
Op 1 1210 0.045
Op.2 1210 0.020
Op 1 2210 0.073
Op 2 2210 '.186
Paired comparisons of least

0.0234
0.0526
0,0523
0.1313
0.0558
0.1238

'.0626

0.1313
0.0626
0. 1313
0.0523
0.1238 „0.0571
0.1313

square means

3.91 .0002
0.79 .4308
4.83 .0000
0.22 .8226
2.21 = .0290
0.00 , 1.000
0.97 .3337
0.22 .8226
2.21 .0291
0.63 .5293
0.87 .3865
0.16 .8740
1 ~ 28 .2047
1.42 I .1586

betveen periods

0. 1302
0.0457
0.3393
0.2474
0.2164
0.2054
0. 1647O.iiii
0.2424
O.i350
O.i323
0.2251
0. 0219
0.0315

0.0526
0.1289
0. 1657
0,1884
0. 0310
0.2054

-0.0431
0.2474
0.0346
0.3008

-0.0413
0. 1858
0.1675

-0.4043

Source

Period 0.1330 0.0576 2.310

Difference Std. Err. T value

.0229 0.2285 0.0374

Prob. Upper 95% Lover 958

Paired comparisons o! least square means for stations betveen periods
Source Difference Std. Brr. T-value Prob. Upper 95l Lover 95% „

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.2230
O.i237
0.0903
0.2214
0.0258
0. 1136

0.1413
0. 1358
0.1454
0.1454
0. 1344
0.1431

1.58
0.91
0.62
1.52
0.19
0.79

.1176 0.4576
,3645 0.3491
. 5361 0 ~ 3317
.131i 0.4628
.8480 0.2488
.4293 0.3512

0.0115
0. 1017
0.1511

-0.0200
0.1972
0.1240

Station-period means and deltas from original data vhere control nil
Station Standard Upper Lover " Mean

Station-Period N Mean Range Error 958 c.i. 95% c.i. Delta
Delta Upper
Range 95% Cii

Lower
95% C.I.

0611 Op 1
0611 Op-2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op-2
2210 Op 1
2210 Op 2

20 0.00 0.00 0.000
3 0.00 0.00 0.000

19 0.36 1.25 0.084
0.06 0.25 0.063

15 0,57 1.75 0.147
3 0.08 0.25 0.083

is 0.23 0.'75 0.067
3 0.17 0.50 0.167

20 0.55 2.00 0.135
0.00 0.00 0.000

17 1.05 F 00 0.209
3 0.50 1.00 0.289

0.53
0.26
0.88
0.44
0.38
0.88
0.83

1.50
1.74

0.18
-0. 14
0.25
0.28
0.09
0.55
0.27

0. 61
0.74

0.70
0.08
0.37
0.00
0.10
0.00
0.43

-0.08
0. 15
0.06

-0.2'7
0.42

1. 50
0.25
1.75
0.00
2.50
0.50
1.75
0.75
2.25
0.25
2.75
1.25

0.95
0.44
0.62

EIO 47
0.62
0.76
0.87
0.36,
0.26
0 ~ 12
1 ~ 15

0.45
0.28
0.12

0.27
0.62
0.11
1.03

-0.06
0.14

-0.66
1.98

Period means and deltas from original control data where n~l

Period
Station Standard Upper

N Mean Range Error 95% C.I.
Lover

95% C.I.
Op 1
Op 2

20 0.70 1.50 0.118 0.95 0.45
4 0.06 0 ~ 25 0.063 0.26 0.14



Analysis of Variance for SAQ for 0388 - Diopatra otnata
Stations 2210, 0611, 0910, 0915, 1015, 1210

Data transfoxwed using log basejo(x i .I)
Results for Analysis of Variance

Source Source df Error df P-value I'rob.

PERIOD
SEASON
STATION
PERIOD~ SEASON
STATION~PERIOD
STATIONiSEASON
PERIOD~STATION'SEASON

Results for Povex'nalysis
Power at alpha ~ .1

1
,1
5
1
5
5
5

96.000
96.000
96.000
96.000
96.000
96.000
96.000

10.25
0.01

14.81
1.72
1.39
0.68
0.24

0.0019
0.90)0
0.0000
0. 1929
0.2332
0.6403
0.9418

Source

Non-
Centrality
Parameter

Adjusted non-
Centrality
Paraxeter Pover

Power to
Ad)usted Detect. 50%
Pover Change

PERIOD 10.25 9.04 0.9375 0.9099 0,6982
STATIONiPERIOD 6.97 1.83 0.6048 0.2310 0.1294

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-w
Period in DC-S
Period in DC-W

2.5896
-0.4650
0.2915

-0.6385
1.512)

-3.6668

0.8681
0.3955
0.4543
0.6474
0.9525
1 ~ 4517

-2.983 .0036
1.176 .7 ~ 26

-0.642 .5226
0.986 .3265
1.588 .1156
2.526 .0132

Least square means a confidence intervals from analysis of variance
Source Std. Err. T-value Prob. Upper 958 Lover 958

Period Op 1
Period Op-2
Op 1 0611
Op 2 0611
Op-1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.386
0.895
0.613
1.353
0 '43
1.276
0 '07
1.489
0.937

-0.763
0.567
0.527
1.024
1 ~ 489

0.0652
0. 1450
0. 1458
0.3619
0 '555
0.3412
0,1748
0.3619
0.1748
0.3619
0.1458
0.3412
0. 1594
0.3619

5.92
6. 17
4.20
3.74
5.42
3.74
1 ~ 19
4. 11

-5.)6
2.11
3.89
1. 54
6.42
F 11

.0000

.0000

.0001

.0003

.0000

.0003

.2382

.0001

.0000

.0377

.0002

.1259

.0000

.0001

0.4944
1.1359
0.8548
1.9541
1.1008
1.8426
0.4978
2.0901
0.6467
0. 1617
0.8090
1.0935
1.2887
2.0901

0.2777
0.6543
0:3703
0.'7519
0.5842
0.7092
0.0829
0.8879
1.2274
1.36)9
0 '246
0.0399
0.7593
0.8879

Paired comparisons of least square means betveen periods

Source

Period

Difference Std. Err. T-value

0.5091 0.1590 ),202 .0019 -0.2450 0.7732

Prob. Upper 958 Lover 95%

Paired comparisons of least square means for stations betveen periods
Source Difference Std. Err. T-value Prob. Upper 95t Lover 95%

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

-0.7404
0.4334
1. 2815
0.1742
0.0400

-0.4650

0.3902
0.3750
0.4019
0.4019
0. 3711
0,3955

1.90 .0608
-1.16 .2506
3.19 .0019
0.43 .6656
0 ~ 11 . 9144

-1.18 .2426

0.0923
0.1894
0.6139
0.4933
0.6563
0.1918

-1.3885
-1.0562

1.9490
0.8418

-0.5763
1. 1218

Station-period scans and deltas from original data vhere control n~j

Station Standard Upper Lover
station-period N wean Range Errox 95\ c.i. 95% c.i. wean

Delta
Delta
Range

Upper
Lover'58CIi. 95% C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op-2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op 2

19
3

18
4

14
3

14
3

19
4

16
3

0.96 F 50
0.08 0.25
0.50 2.50
0.50 1.50
1.27 2.50
0.08 0.25

16.86 27.75
25.17 19.50

1.57 8.75
3.00 8.75
0,31 1.75
0,08 0.25

0.211
0,083
0.162
0.354
0.244
0.083
2.403
5.645
0.529
2.089
0.122
0.083

1.40 0.52
0.4 ~ -0.28
0.8 ~ 0.16
1.6) .0.63
1.79 0.74
0.44 0.28

22.05 11.67
49.45 0.88
2.68 0.45
9.65 -3.65
0.57 0.05
0.44 -0.28

2,82
~ 4.33

3. 18
3.63
1.71
4.33

13.88
20.'75
2.21
1.13
3.23
4.33

11. 00
3.75

13.25
4.25

10.75
'.50

34.00
23.25
19.00
12.00
11.50
4.00

4 ~ 21
9.16
4.94
6,54
3 '0
8,74
7.82
8.25
4 '3
9.53
4.90
9.35

1.43
0 ~ 49
1.42
0 71

-0. 17
0.07

19.93
49.75

0.01
-7.28l.57
0.69

Period means and deltas frcca original control data where n 1

Period

Op 1
Op 2

Station Standard Upper Lover
N Wean Range Error 958 C.I. 951 C.I.

19 3.78 11.75 0,747 5.34 2.21
4 4.13 3.75 0.832 6.77 1.48



Analysis ot Variance tor SAQ tor 0515 - Doriopsilla albopunctata
Stations a 2210, 0611, 0910, 0915, 1015, 1210

Data transtorcaed using log base20(x + .5)

Results tor Analysis ot Variance

Source Source dt Error df P-value Prob.

PERIOD
SEASON
STATION
PERIODrSEASON
STATIONrPERIOD
STATION*SBASON 5 96.000 0.38
PERIODrSTATIONrSEASON 5 96.000 0.59

Results for Power Analysis
Pover at, alpha a .1

0 '490
0.6942
0.0490
0 ~ 1424
0.6444
0. 8601
0.7090

Source

Non-
Centrality
Paracseter

Adjusted non- Pover to
Centrality Adjusted Detect 50%
paraeeter pover Pover Change

PERIOD 3.98 2.89 0.6314 0.5181 0.7314
STATIONiPERIOD 3.37 0.00 0.3502 0. 1779

Estinates for contrasts on cocbinations of interaction tezcas

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in FC M
Period in DC-S
Period in IC-M

0.6860
0. 1171
0. 1955
0.0388
1. 2033
0.1686

0.3665
0.1669
0. 1918
0.2733
0.4021
0.6128

1.872 .0643
0.701 .4847
1.019 .3107
0.142 .8875
2.993 .0035
0.275 .7838

Least, square cessna 8 contidence intervals frocc analysis of variance
Source LS Nean Std. Brz. T value Prob. Upper 95% Lover 958

Period Op 1
Period Op-2
OP 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.009
0.124
0.216
0.000
0.140
0.218

-0.195
-0.268
0,181

-0.188
0.003
0.029
0.073

-0.044

0.0275
0.0612
0.0616
0.1528
0.0656
0. 1440
0.0738
0. 1528
0.0738
0.1528
0.0616
0.1440
0.0673
0. 1528

0.34
-2.03
3. 51
0.00
2.13
1.51
2.64
1.75

-2.46
1.23
0.05

-0.20
1. 09

-0.29

.'1331

.0448

.0007
1.000
.0357
.1339
.0097
.0825
. 0157
~ 2227
.9578
.8390
,2801
.7739

0.0551
0.0228
0.3186
0.2538
0.2489
0,0215

-0.0722
0.0143

-0.0589
0.0662
0. 1055
0.2099
0.1848
0.2091

0.0364
0. 2261
0.1141

.0.2538
0.0308
0.4570
0. 3173

-0.5218
-0.3040
0.4413
0.0990
0.2686

-0. 0381
0.2978

Paired cceparisons ot least square eceans betveen periods
Source

Period

Difference Std. Brr. T-value

0.1339 0.0611 1.994 .0490 0.2453 0.0224

Prob. Upper 95\ Lcwer 95%

Paired cocparisons ot least square cseans for stations between periods
Source Ditference Std. Brr. T-value Prob. Upper 95% Lover 958

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0. 2164
0 '576
0,0733
0.0061
0.0326
0. 1171

0.1647
0. 1583
0.1697
0. 1691
0.1567
0.1669

1 ~ 31
2.26
0 '3
0 F 04
0.21
0.70

,1921 0.4900
.0261 0.6205
.6666 0,3551
.9715 0.2879
.8355 0.2928
.4847 0.3944

0.0572
0.0947
0.2085
0.2757
0.2276
0.1602

Station-period sceans and deltas trocc original data vhere control n~l

Station Standard Upper LcwerStation-Period N Mean Range Brror 95\ c.i. 958 c.i. Nean
Delta

Delta
Range

Upper
958 CIi.

Lcwer
958 C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op-2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op«2
2210 Op 1
2210 Op 2

19
3

18
4

14
3

14
3

19
4

16
3

0.13 1.75
0 F 00 0.00
0.22 F 25
0.38 0.25
0.89 4.00
0.58 1.00
1.36 11.00
0 '3 0.75
0.46 2.25
0.06 0.25
0.31 1.75
0.08 0.25

0.092
0.000
0.073
0.072
0.304
0.333
0.781
0.220
0.138
0,063
0.111
0.083

0.38
0.60
1 ~ 55
2.02
3. 04
lr28
0.75
0.26
0 F 55
0 F 44

0.07
0. 15
0.24
0.85
0.33

-0.62
0.17
0.14
0.08
0.28

0.33 0.06 0. 31
0.00
0.26
0.38

-0.46
0.58
0.93
0.33
0.04
0.06
0. 19
0.08

2.75 0.65
0.00
2.75 0.58
0.25 0.15
4.75 0.23
1.00 0.85

10.25 0.53
0.75 0.62
1.75 0.28
0 ~ 25 0.14
1 ~ 25 0.40
0.25 0.28

0.09

0.06
0.60
1.16
2.02
2.39

-1.28
0.20

-0.26
0.03
0.4 ~

Period caesns and deltas trees original control data vhere nei

Period
Station Standard Upper

N Mean Range Error 951 C.I.
Lover

95% C.I.
Op 1
Op 2

19 0 50 1r75 0 110 0 ~ 73 0 27
4 0.00 0.00 0.000



Analysis of variance for SPQ tor 0266 - Epiactis prolifera
Stations ~ 2210, 0611, 0910, 0915, 1015, 1210

Data transforaed using log basejo(x a . I)
Results tor Analysis of Variance

Source Source df Brror dt P-value Prob.

102.000
102.000
102.000
102.000
102.000
102.000
102.000

Results for Pover Analysis
Pover at alpha ~ .1

PERIOD 1 0.56
SEASON 1 9.25
STATION 5 1.08
PERIODaSEASON 1 1. 86
STATION PERIOD 5 0.42
STATIONaSEASON 5 0. 16
PERIOD STATIONaSEASON 5 0.74

0.4544
0.0030
0.3768
0.1760
0.8361
0.9750
0. 5917

Source

Non-
Centrality
Parameter

Adjusted non-
Centrality
Parameter Pover

Pcwer to
Adjusted Detect 50%
Pover Change

PBRIOD 0.56 0.00 0.1928 0.3512
STATIONa PERIOD 2.08 0.00 0 F 2512 ~ 0.1367

Bstjauates for contrasts on cceblnations of interaction terna

Source Ditference Std. Err. T-value Prob.

Period in DC
Period in FC
Period in FC-S
Period in PC-W
Period in DC-S
Period in DC-W

0.2907
0.2580
0.5298
0. 0138
0.9767
1. 5582

0.6650
0.3029
0.3465
0.4969
0.7262
1.1142

0.437 .6629
0.852 .3963
1.529 .1293
0.028 .9779
1.345 . 1816
1 ~ 398 .1650

Least square scans 8 contidence intervals froea analysis of variance
Source LS Bean Std. Brr. T-value I'rob. Upper 95% Lover 95%

I'eriod Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op.l 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op-1 2210
Op 2 2210

0.328
0.419
0.566
0.525
0.139
0 F 480
0.353
0,525
0.384
0 '53
0.$ 29
0,480
0.005
0.253

0.0495
0. 1113
0. 1107
0.2778
0. 1182
0.2619
0.1324
0.2778
0. 1324
0.2778
0. 1107
0. 2619
0.1207
0.2778

6.63 .0000
3.77 .0003
5.11 .0000
1.89 .0616
1,18 .2401
1.83 .0699
2.61 .0089
1.89 .0616
2.90 .0046
0.91 .3645
4.78 .0000
1.83 .0699
0.04 .9675
0.91 .3645

0.4100
0.6040
0.7498
0.9862
0.3356
0.9145
0. 5731
0.9862
0.6039
0.1142
0 ~ 7128
0.9145
0.1955
0.1142

0.2457
0.2346
0.3824
0.0640
0.0561
0.0450
0.1335
0.0640
0. 1642
0.2080
0.3454
0.0450
0.2053

-0.2080

Paired coeparisons ot least square scans betveen periods
Source

Period -0.0915 0.1218 0.751 .4544 0.1107 0.2936

Ditterence Std. Brr. T-value Prob. Upper 95% Lover 958

Paired coeparisons ot least square scans tor sratlons betveen periods
Source Difference Std. Err. T-value Prob. Upper 951 Lover 958

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0,0410
0.3403

-0. 1118
0.1310
0.0494

-0.2580

0.2990
„0.2813

0.3071
0 '077
0.2843
0.3029

0.14
1.18
0.56
0.43
0.17

-0.85

.8912 0.5314

.2390 0.1366

.5780 0.3391

.6713 0.6418

.8625 0.5213

.3963 0.2448

0.4554
0.8172

-0.6826
0.3799

-0.4226
-0.7608

Station-period neans and deltas froaa original data vhere control nej

Station Standard Upper Lover
Station-period N wean Range Brror 9$ 8 c.i. 95E c.i. Hean

Delta
Delta
Range

Upper
95% Cji.

Lcwer
95% C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op I
0915 Op-2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op 2

20
3

19

15
3

15

20

17
3

0.05 0.50
0.00 0.00
0.41 2,00
0.00 0.00
0.22 '.25
0.00 0.00
0.08 0.2$
0.17 0.25
0.05 0.25
0.00 0.00
0.59 2.25
0 F 08 0.25

0.029
0.000
0. 130
0.000
0. 100
0.000
0.031
0.083
0.023
0.000
0. 131
0.083

0.11 0.01

0.68 0.13

0.43 0.00

0.15 0.02
0.53 0.19
0.10 0.00

0.88 0.30
0.44 -0.28

0.44
0.25
0 F 04
0.19
0 ~ 18
0.25
0.32
0.08
0.44
0.19
0. 15
0. 11

1.75
0.50
3.00
0.50
2.25
0.50
1.7$
0.75
2.00
0.50
3.75
0.25

0.65
0.87
0.35
0.57
0,46
0.87
0.56
1.03
0.66
0. 51
0.26
0.53

0.22
0.37
0.21
0. 19

-0.09
-0.37
0.07
0.87
0.21
0.19
0.55
0.19

Period scans and deltas froaa original control data vhere n~j

Period

Op-1
Op 2

Station Standard Upper Lover
N wean Range Brror 95% C.I. 958 C.I.

20 0.49 1,75 0.105 0,71 0.27
0.19 0.50 0.120 0.57 -0.19



Analysis of Variance for SAQ for 0564 - Eudistylia polymozpha

Stations ~ 2210, 0611, 0910. 0915. 1015, 1210

Data transformed using log baselctx ~ .I)
Results ior Analysis ot Variance

Source Source df Error df P-value Prob.

PBRIOD
SEASON
STATION
PER IOUS SEASON
STATIONS PERIOD
STATION SEASON
PBR IODiSTATIONS SEASON

Results tor power Analysis
Power at alpha .1

1
1
5
1

5
5

96 F 000
96.000
96.000
96.000
96.000
96.000
96.000

0.02 0.8907
1. 10 0.2968
5.53 0.0002
0.00 0.9855
0.63 0.6806
0. 12 0.9866
0.24 0 '458

Source

Non-
Centrajity
Parameter

Adjusted non-
Centrality
Parameter Pover

Power to
Adjusted Detect 508
Power Change

PBRIOD 0.02 0. 00 0. 1032 ~ 0. 2166
STATIONiPBRIOD 3 . 13 0.00 0.3316 0.1352

Bstimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value I rob.
Period in DC
Period in PC
Ieriod in PC-S
Period in PC-N
Period in DC-S
Period in DC-N

0.0862
0.0057
0. 1202
0.1088
0.0405
0.2128

0.6069
0.2765
0. 3176
0.4516
0.6659
1.0149

0. 142 .8874
0.021 .9836
0.378 .7059
0.240 .8105
0.061 .9516
0.210 .8344

Least square means 6 confidence intervals from analysis of variance

Source Std. Err. T-value Prob. Upper 958 Lover 958

I'eriod Op-1
I'eriod Op-2
OP 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op.l 1015
Op.2 1015
Op-1 1210
Op 1 1210
Op 1 2210
Op 2 2210

0.137
0.152
0.578
1.002
0.013
0.091
0.210
0.000
0.012
0.000
0.036

-0.000
0.006
0.000

0.0456
0. 1014
0. 1020
0.2530
0.1087
0.2386
0.1222
0.2530
0.1222
0.2530
0.1020
0.2386
0.1114
0.2530

-2.99
-1.50
5.67
3.96

-0. 1'2
0.38
1 72
0.00
0.10
0.00
0.36
0.00
0.05
0.00

.0035

.1373

.0000

.0001

.9083

.7047

.0894
1.000
.9239
1.000
~ 7224
1.000
.9594
1.000

-0.0608
0.0165
0.4089
0. 5817
0.1680
0.4869

-0.0067
0.4202
0 '147
0.4202
0. 1330
0.3962
0 ~ 1908
0.4202

0.2123
0. 3201
0.7476

-1.4222
-0.1931
-0.3055
0.4127

-0.4202
-0. 1913
-0.4202
0.2057
0.3962
0.1794

-0.4202

Paired comparisons of least square means between periods
Source

Period

Ditference Std. Err. T-value

0. 0153 0. 1112 0. 138 .8907 0.1999 0. 1693

Prob. Upper 95\ Lcwer 95%

Paired comparisons of least square means tor stations betveen periods
Source Difference Std. Err. T-value Prob. Upper 95% Lover 958

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.4237
0.1032
0.2097
0.0117
0.0363
0.0057

0.2728
0.2622
0.2810
0. 2810
0.2594
0.2765

1.55
0.39

-0.75
0.04

-0.14
0.02

.1237 0.8768

.6946 0.3322

.4573 0.2570
~ 9669 s 0 F 4784
.8889 0.3945
.9836 0.4649

0.0294
0.5386

-0.6764
-0.4550

0.4672
0.4535

Station-period means and deltas trom original dare vhere control n~j

Station Standard Upper Lcwer
Station-Period N Hean Range Error ~ 958 c.i. 95% c.i. Hean

Delta
Delta
Range

Upper
95% CIi.

Lover
95% C.I.

0611 Op 1
0611 Op 2
0910 Op-1
0910 Op-2
0915 Op 1
0915 Op-2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op 2

19 1.82 16.75 0.911
3 0.92 1 ~ 50 0.441

18 0.04 0.50 Oi030
4 0.00 0.00 0.000

14 0.14 0.75 0 '63
3 0.00 0.00 0.000

14 0,02 0.25 0.018
3 0.00 0.00 0.000

19 0.05 0.25 0.024
4 0.06 0.25 0.063

16 0.03 0.25 0.021
3 0.00 0.00 0.000

3.73 0.10
2.81 -0.98
0.11 0.02

0.28 0.01

0.06 0.02

0.10 0.00
0.26 0 ~ 14
0.08 0.01

1.76
0.92
0.01
0.06
0. 11
0.00
0.02
0.00
0.00
0.00
0.03
0.00

17 ~ 00
1.50
1.00
0.25
0.50
0.00
0.75
0.00
0.50
0.50
0.75
0.00

,

0.14
0 '8

,
0,11
0.16
0.01

0.11

0.07
0.32
0. 11

3. 6'7
2. 81
0.09
0.14
0.20

0.07

0.07
-0.32
0.05

Period scans

Period

Op 1
Op 1

and deltas from original control data vhere n~j

Starion Standard Upper Lcwer
N Hean Range Error 95% C.I. 95% C.I.

19 0.05 0.50 0.031 0.12 0.01
4 0.06 0.25 0.063 0.26 0.14



Analysis of variance for sFo for 0449 - Eurystomella bilabiata
Stations 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baseio(x ~ .I)
Results for Analysis oi variance

Sollrce Source df Brror df P-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATION PBRIOD
STATION SEASON
PERIOD'STATZON'SBASON

Results for Power Anal'ysis
Power at alpha ~ .1

102.000
102.000
102.000
102.000
102.000
102.000
102.000

1.28
0.60
3. 18
0.06
0.59
0.50
1.48

0.2605
0.4399
0.0105
0.8083
0.7083
0.7783
0.2041

Source

PBRZOD
STATIONiPERIOD

Non
Centrality
Parameter

1a28
2.95

Adjusted non-
Central ity
Parameter Power

0.26 0.3041
0.00 0.3181

Power to
Adjusted Detect 50%
Power Change

0.1424 0.3218
0. 1967

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in FC
Period in FC-S
Period in PC-N
Period in DC-S
Period in DC-M

0.4105
-0.3046

0@9024
0.2932
0.0336

-0.8546

0.5751
0.2620
0.2996
0.4298
0.6280
0 ~ 9636

0.714
1.163
3.012
0.682
0.054
0.887

.4770
.2476
0033

.4966

.9574
~ 3773

Least square means 6 confidence intervals from analysis of variance
Source LS Nean Std. Brr. T-value Prob. Upper 95% Lower 95%

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op-2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

-0.220
0.101

-0.348
0.000
0. 101
0.091

-0.043
0.000
0.011

-0.195
-0.050
0.039

-0.769
0. ~ 65

0.0428
0.0962
0.0957
0.2402
0.1022
0.2265'.1145

0.2402
0 ~ 1145
0.2402
0.0957
0.2265
0. 1044
0.2402

-5.15
-1.05
3. 64
0.00

-0.99
0.40
0.38
0.00

-0.09
0. 81
0.52
0. 17
7.37
1.93

.0000

.2952

.0004
1.000
.3239
6897

.7063
1.000
~ 9262
.4200
,6050
~ 8636

„0000
.0558

0.1494
0.0585
0 ~ 1896
0.3988
0.0683
0.4667
0. 1468
0.3988
0 ~ 1795
0.2042
0.1092
0.3370
0.5960
0.0659

0.2915
. 0 ~ 2610
0.5074
0.3988

-0.2709
0.2853
0.2334
0.3988
0.2008

-0.5933
0.2085

-0.4150
-0.9426
0.8635

Paired coeparisons of least square means between periods
Source

Period

Difference Std. Brr. T-value

0.1192 0.1053 1.132 .2605 0.0557 0.2940

Prob. Upper 958 Lower 95t

Paired comparisons of least square means for stations between periods
Source Difference Std. Brr. T-value Prob. Upper 95% Lower 951

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.3485
0. 1920
0.0433
0 ~ 1839
0.0106
0.3046

0.2586
0.2485
0.2661
0.2661
0.2459
0.2620

1.35
0.77
0. 16
0.69
0.04
1. 16

.1808

.4416
~ 8711
~ 4912
~ 9655
.2476

0.0808
0.2205
0.3985
0.6257
0 '975
0.1302

-0.7778
-0.6045
0.4851
0.2579

-0.4188
0.7394

Station-period means and deltas from original data where control nil

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op-1
0915 Op 2
1015 Op 1
1015 Op.2
1210 Op 1
1210 Op 2
2210 Op-1
2210 Op 2

20 0.23 1.25 0.075
0.00 0.00 0.000

19 0.22 2.00 0.127
0.00 0.00 0.000

15 0.02 0.25 0.017
3 0.00 0.00 0.000

15 0.03 0.50 0.033
3 0.17 0.50 0.167

20 0.05 0.75 0.039
4 0.13 0.50 0.125

17 1.27 6.67 0.390
3 0.25 0.75 0.250

0.38 0.07

0.49 0.04

0.05 0.02

0.10 0.04
0.88 -0.55
0 13 0.03
0.52 -0.27
2.10 0.45
1.33 0.83

Period means and deltas from original control data where nei

Station Standard Upper Lower
Station-Period N Nean Range Error 95% c.i. 951 c.i. Nean

Delta

0. 19
0.00
0.18
0.06
0.00
0.00

-0.02
0. 17
0.01
0.06
1.23
0.25

Delta Upper
Range 958 CIi.

1 ~ 75 -0.01
0 ~ 00
2.25 0.09
0.25 0.26
0.50 0.05
0.00
0.75 0.07
0.50 0.55
1.25 0.09
0.75 0.44
6.42 0.42
0.75 0.83

Lower
958 C.Z.

0.37

0.46
-0.14
-0.05

-0. 10
0.88
0.12

-0.56
2 F 04

-1.33

Period

Op 1
Op 2

Station Standard Upper Lower
N Nean Range Error 95% C.Z. 95% C.Z.

20 0.04 0.50 0.027 0.09 0.02
0.06 0.25 0 '63 0.26 -0.14



Analysis ot Variance tor SFQ for 0300 - Pissurella volcano

Stations ~ 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basejo(x ~ .5)

Results for Analysis ot Variance

Source Source df Error dt P value Prob.

PERIOD
SEASON
STATION
PERIOD'SEASON
STATIONiPERIOD
STATION~SEASON
PERIOD'STATION'SEASON

102.000
102.000
102.000
102.000
102.000
102.000
102.000

2.18
0.33
8.10
5 ~ 48
1.65
0.45
1.03

0. 1429
0.5696
0.0000
0.0212
0. 1524
0. 8108
0.4023

Results for Power Analysis
Pover at alpha a .1

Non-
Centrality

Source Parameter

Ad5usted non-
Centrality
Parameter Pover

Pover to
Adjusted Detect. 50%
Power Change

PBRIOD 2. 18 1.14 0.4302 0.2824 0.9558
STATION PBRIOD 8.27 3.11 0.6805 0.3309 0.4698

Bstimates for contrasts on combinations ot interaction terms

Source Ditterence Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-W
Period in DC-S
Period in DC N

0.4196
-0.0365
-0.0372
.0.0359
0.3040

-1.1432

0.2812
0.1281
0.1465
0.2101
0.3070
0.4111

1.492 . 1387
0.285 .7760
0.254 .8003
0.171 .8646
0.990 .3244
2.421 .0170

Least square means 6 confidence intervals traa analysis of variance
Source LS Mean Std. Err. T-value I rob. Upper 958 Lover 95%

Period Op-j
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op.2 0915
Op 1 1015
Op 2 1015
Op.j 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.276
-0.200
0.149
0.251

-0.551
0.420

-0.468
0.099

-0.060
-0.000
0.041
0.080
0.386
0.349

0.0209
0 ~ 0471
0.0468
0. 1175
0.0500
0. 1107
0.0560
0.1175
0.0560
0.1115
0 '468
0 ~ 1107
0.0510
0. 1175

13.19
-4.25
-3.18
2. 14

-11.03
3.79
8.36

-0.85
1.07
0.00
0.89

-0.12
-7.56
-2.98

.0000

.0000

.0019

.0347

.0000

.0003

.0000

.3990

.2862
1.000
.3776
.4743
.0000
.0037

-0.2413
0. 1219
0.0111
0.0564
0 ~ 4682
0.2361
0.3754
0.0955
0,0329
0. 1950
0.0362
0. 1043
0.3013
0. 1545

-0.3107
0.2781

-0.2265
-0.4463
-0.6341'.6037

-0.5613
0.2944
0, 1530

-0. 1950
0. 1191
0.2633
0.4708
0 ~ 5444

Paired cocparisons ot least square means betveen periods
Source

Period

Diiterence Std. Brr. T-value

0.0760 0.0515 1.476 .1429 0.0095 0. 1615

I'rob. Upper 958 Lover 95%

Paired comparisons of least square means tor stations between periods
Source

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.1025
0.1313
0.3689
0.0600
0.0381

-0.0365

0.1264
0.1215
0.1301
0.1301
0. 1202
0.1281

Ditterence Std. Brt.
0. 81
1.08
2.84
0.46
0.32
0 29

~ 4193
.2825
.0055
.6455
.7522
.7760

0.3124
0,0704

-oi1529
0.1560
0.2316
0 ~ 1760

T-value Prob. Upper 95t Lower 958

0. 1013
0.3329
0.5849
0. 2160

-0. 1615
0.2491

Station. period means and deltas frau original data where control n~j
Station Standard Upper LoverStation-Period N Nean Range Error 95% c.i. 958 c.i. Nean

Delta
Delta Upper
Range 95% CIi.

Lower
95% C.I.

0611 Op 1
0611 Op.2
0910 Op.1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op.j
1015 Op-2
1210 Op 1
1210 Op-2
2210 Op 1
2210 Op 2

20 0.25
3 0.5019',41
4 1.50

15 1.12
3 0.25

15 0.07
3 0.00

20 0.09
4 0.19

17 0. 82
3 0.58

1.25 0.085
0.75 0.250
4.00 0.256
2.75 0.568
2.50 0.218
0.75 0.250
0.25 0.030
0.00 0.000
0.75 0.042
0.50 0.120
2.00 0.163
0.25 0.083

0.43 0.01
1.58 0.58
1.95 0.87
3.31 -0.31
1.58 0.65
1 '3 0.83
0.13 0,00

0.17 0.00
0.57 0,19
1.16 0.47
0.94 0.22

0.24
-0.50
1.39
1.50
1.12

-0.25
0.07
0.00
0.08

-0. 19
0.80
0.58

1.50
0.75
4 F 00
2.75
2.50
0.75
0.25
0.00
1.00
0.50
2.00
0.25

0.05
0.58
0.86

'.31

0.65
0.83

~0.00

'.02
0. 19
0.46
0.22

-0.42
1. 58
1.93

-3.31
1.58
1.33

.0.13

0. 17
0. 51
1.15
0.94

Period means and deltas from original control data vhere n~j

Period

Op-1
Op 2

Station Standard Upper Lower
N Nean Range Error 95% C.I. 95% C.I.

20 0.01 0.25 0.013 0.04 0.01
4 0.00 0.00 0.000



Analysis of Variance for SPQ for 0526 - Fusinus luteopictus
Stations ~ 2210, 0611, 09XO, 0915, 1015, 1210

Data tranafOtmed uaing XOg baaeXO(X w .I)
Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD
SBASON
STATION
PERIOD'SBASON
STATIONiPERIOD
STATION *S BASON
PERIOD*STATIONiSEASON

102.000
102.000
102.000
102.000
102.000
X02.000
102.000

0 F 00
0.21
9.58
0.07
0.48
0.21
0.09

0.9636
0.6479
0.0000
0.7911
0.7899
0.9558
0.9928

Source

PERIOD
STATIONS PERIOD

Non-
centrality
parameter

0.00
2.40

Results for Power Analysis
Power at alpha ~ .1

Ad)usted non-
Centrality
Parameter Power

power to
Ad)usted Detect 508
Power Change

0.00 0.1004 0.2855
0.00 0.2759 ~ 0.2508

Esrimates for contrasts on ccmbinations of interacrion terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in FC
Period in FC-S
Period in PC-N
Period in DC-S
Period in DC-N

0.2481
0.2268
0.3383
0.1152
0.2330

.0.2644

0.4362
0. 1987
0,2273
0.3260
0.4764
0.7309

0.570 .5699
1.141 .2564
1.489 .1397
0 ~ 353 .7246

-0.489 .6259
0.362 .7183

Lease square means 6 confidence intervals from analysis of variance
Soucce LS Nean Std. Err. T-value Prob. Upper 95% Lower 958

Period Op-1
Period Op-2
Op I 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op.2 0915
Op 1 1015
Op 2 X015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0. 151
0, 147
0.000

.0.000
0.191

.0.000
0 '35
0.000
0.042

-0.000
0.019
0.000
0.657
0.883

0.0325
0.0730
0.0726
0.1822
0. 0115
0.1718
0.0869
0.1822
0.0869
0.1822
0.0726
0.1718 „

0.0792
0.1822

4.65
2.02
0.00
0.00
2.46
0.00

.0.41
0.00
0 ~ 49
0.00
0.27
0.00
8.29

-4.85

.0000

.0464
1.000
1.000

0157
1 ~ 000
.6848
1.000
.6278
1.000
.7895
1.000
.0000
.0000

0.0970
0.0260
0. 1205
0.3025
0. 0618
0.2852
0.1088
0.3025
0. 1020
0.3025
0.1399
0.2852
0.5251,
0.5808

0.2047
-0.2684
-0.1205
0.3025

-0. 3192
.0.2852
0.1796

.0.3025
0.1865

-0.3025
0.1011
0.2852

-0.7880
1. 1858

Paired comparisons of least square means between periods
Source

Period

Difference Srd. Err. T-value Prob. Upper 958

0.0037 0.0799 -0.046 .9636 0.1290

Lover 958

0.1363

Paired CcmpariSOna Of isaac Square mesne fOr SratiOne betveen periOda
Source Difference Std. Brr. T-value Prob. Upper 958 Lo er 95\
Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.0000
.0.1905
0.0354
0.0422
0. 0194
0.2268

0. 1962
0.1885
Oi2019
0.2019
0.1865
0.1987

0.00
1.01
0. 18
0.21
0.10
1 ~ 14

1.000 0.3256
.3145 0.1224
.8613 0.2997
.8347 0.2929
.9112 0.3290
.2564 0.5566

-0.3256
0.5034

-0.3705
-0.3773
0.2902
0.1031

Station-period means and deltas from original data where control n~X

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op.2
0915 Op 1
0915 Op 2
1015 Op.l
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op.2

20 0.01 0.25 0.013
3 0.00 0.00 0.000

19 0.09 0.50 0.034
4 0.00 0.00 0.000

15 0 ~ 13 2.00 0.133
3 0.00 0.00 0.000

15 0.07 0.75 0.052
3 0.00 0.00 0.000

20 0.00 0.00 0.000
4 0.00 0.00 0.000

17 0.50 2.25 0.137
3 0.'15 1.00 0.289

0.04 0.01

0.16 0.02

0.42 0.15

0.18 -0.04

0.79 0.21
1.99 .0.49

Period means and deltas from original control data where neX

Station Standard Upper Lover
Station-Period N Nean Range Error 958 c.i. 95% c.i. Nean

Delta

0.00
0.00

-0.08
0.00
0.12
0.00
0.05
0.00
0.01
0.00

-0.50
0.75

Delta
Range

0.50
0.00
0.75
0.00
2.25
0.00
1.00
0.00
0.25
0.00
2.25
1. 00

Upper
95% CIi.

0.04

0.00

0. 17

0.07

0.04

0.21
0.49

Lover
95% C.I.

0. 04

-0. 16

-0.41

0 17

0.01

0.79
1 ~ 99-

Period

Op 1
Opr2

Station Standard Upper Lover
N Mean Range Brror 958 C.I. 95% C.I.

20 0.01 0.25 0.013 0.04 0.01
4 0 ~ 00 0.00 0.000



Analysis oc variance for sAQ for 0422 - Henricla levluscula
Stations ~ 2210, 0611, 0910, 0915. 1015. 1210

Data transformed using log base10(x w 1)

Results Cor Analysis oC Variance

Source Source df Error df P-value Prob.

PBR IUD
SEASON
STATION
PERIODi SEASON
STATIONwPERIOD
STATIONwSEASON
PERIOD STATION SEASON

Results Cor Pover Analysis
Power at alpha ~ .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

3.81
0.44
1.02
0.06
0. 18
0.27
0.02

0.0520
0.5074
0.4121
0. 805'2
0.9702
0.9281
0.9998

Source

PERIOD
STATIONS PERIOD

Non-
Centrality
Parameter

3.87
0,89

Adjusted non-
Centrality
Parameter Pover

2.79 0.6213
0.00 0.1613

Power to
Ad)usted Detect 50%
Power Change

0.5058 0.1714
0. 2014

Estimates for contrasts on combinations of interaction tezms

Source DICference Std. Brr. T-value Prob.

Period ln DC
Period ln PC
Period ln FC-S
I'cried in FC-w
Period ln DC-S
Period ln DC-N

0. 3681
-0.0018
0.0274
0.0310
0.3850
0. 3513

0,1695
0.0772
0.0887
0.1264
0.1859
0.2834

2. 172
-0.023
0.309

-0.245
2.071
1.240

.0323

.9815

.'7581

.8069

.0411

.2182

Least square means 8 confidence lntezvals from analysis of variance

Source LS Mean Std. Err„, T-value Prob. Upper 958 Lover 958

Period Op 1
Period Op-2
OP 1 0611
Op 2 0611

~ Op.l 0910
Op 2 0910
Op.l 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.047
0. 014
0.06)

-0.000
0.069
0.000
0.083
0.000
0.066
0.024
0.06)
0 ~ 000
0.063
0.061

0.0127
0.0283
0.0285
0.0707
0.0304
0.0666
0.0341
0.0707
0.0341
0.0107
0.0285
0.0666
0.0311
0.0707

3.68
-0.50
2.22
0.00
2.27
0.00
2.43
0.00
1. 93
0.34
2.22
0.00
2.01
0.86

.0004

.6179

.0289
1.000
.0257
1.000
0170

1.000
.0564
7324

.0289
1.000
.0472
. 3919

0.0680
0.0328
0.1104
0.1173
0. 1192
0.1106
Owl)96
0. 1173
0,1226
0.0931
0. 1104
0.1106
0.0109
0.0566

0.0257
0.0612
0. 0159
0. 1173
0.0184
0. 1106
0.0262
0. 1173
0.0092
0. 1416
0.0159
0.1106 ''

0.1142
0. 1781

Paired comparisons of least square means betveen periods
Source

Period

Difference Std. Brr. T-value

0.0611 0.0310 1.96 I

Prob. Upper 95%

.0520 0.1126

Lover 95l

0.0095

Paired comparisons of least square means for scations betveen periods
Source Difference Std. Brr. T-value Prob. Upper 95t Lower 95%

Station 0611
Station 0910
SCation 0915
Station 1015
Station 1210
Station 2210

0.0631
0.0688
0.0829
0.0901
0.0631
0.0018

0.0762
0. 0132
0 ~ 0185
0.0785
0.0724
0.0772

0.83
0.94
1.06
1.15
0.87

-0.02

,4092 0.1891
.3496 0.1904
.2933 0.2132
.2535 0.2205
.3856 0.1835
~ 9815 0. 1264

0.06)4
'.0528

0.0 '4
0.0402 ii
0.0572
0.1300

Station-period means and deltas from original data vhere control nwl

Station Standard upper
Station-Period N Mean Range Brror 95% c.i.

Lover
95% c.l.

Mean
Delta

Delta Upper
Range 95% Cli.

Lover
958 C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op.2
0915 Op-1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op-2

19
3

18

14
3

14
3

19
4

16
3

0.00
0.00
0.00

'.00

0.02
0.00
0.09
0.08
0.00
0.00
0.48
0,25

0.00 0.000
0.00 0.000
0,00 0.000
0.00 0.000
0.25 0.018
0.00 0.000
0.15 0.056
0.25 0.083
0.00 0.000
0.00 0.000
1.25 0.115
0.75 0.250

0.06

0.21
0.44

0.13
1.33

0.02

-0.03
-0.28

0.24
-0.83

0.20
0.00
0.21
0.00
0.25
0.00
0.18
0.08
0.20
0.00

-0.25
-0.25

0.75 0.35
0.00
0.75 0.37
0.00
0.75 0.45
0.00
1.50 0.43
0.25 0.28
0.75 0.35
0.00
1.75 0.01
0.15 0. 83

0.04

0.05

0.05

0.08
0.44
Oi04

0.49
1.33

Period means and deltas frcxm original control data vhere n~l

Period

Op 1
Op 2

station Standard Upper Lover
N Mean Range Error 95\ C. I. 958

C.I'9

0.20 0.75 0.073 0.35 0 04
4 0.00 0.00 0.000



Analysis ot Variance for SPQ tor 0518 - Nomalopoma spp.
Stations ~ 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using square rootbc ~ I)
Results tor Analysis ot Variance

Source Source d! Error dt P-value Prob.
PERIOD
SEASON
STATION
PERIODi SEASON
STATIONiPBRIOD
STATIONisBASON
PBRIODisTATIONisBASON

Results tor Pover Analysis
Pover at alpha ~ .1

102.000
102.000
102.000
102.000
102.000
102.000
102.000

1. 15
3.86
4.18l.3'7
0.33
0.32
0.07

0.2863
0.0523
0.0017
0 ~ 24 ~ 1
0.8924
0.8972
0.9962

Source

Non-
Centrality
Parameter

Adjusted non-
Centrality
Parameter Pover

Pover to
Adjusted Detect 50\
Power Change

PERIOD 1. 15 0.13 0.2843 0l 1211 0.3688
STATIONS PERIOD l.66 0.00 0.2187 ~ 0 ~ 2705

Bstimates tor contrasts on conbinations ot interaction tezms

Source Ditterence Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-W
Period in DC-S
Period in DC-w

.1. 1887
0.1853
0. 1619
0.2087
2.2619
0.1155

0.8519
0.3880
0.4438
0.6366
0 '303
1 ~ 4274

1.395 .1659
0.478 .6340
0.365 .7161
0.328 .7437
2.431 .0168
0.081 .9357

Least square means 4 confidence intervals Crea analysis ot variance
Source LS Kean Std. Err. T-value Prob. Upper 958 Lcncer 958

Pez'iod Op 1
I'eriod Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

1.137
1.304
1.363
1.498
1.431
1.531
1.325
1.498
1.144
1.468
1.035
1.493
0.524
0.339

0.0634
0.1426
0 ~ 1418
0.3559
0. 1514
0.3355
0.1696
0.3559
0. 1696
0.3559
0. 1418
0.3355
0.1547
0.3559

17 '4
9.15
9.62
4.21
9.46
4.56
7."81
4. 21
6 ~ '74
4 ~ 13
7.30
4.45
3.39
0.95

.0000 1.2424
0000 1 5410

.0000 1.5985

.0001 2.0884

.0000 1.6825

.0000 " 2.0875

.0000 1.6066

.0001 2.0884
F 0000 1.4254
.0001 2.0589
F 0000 1.2708
.0000 2.0500
.0010 0.7809
.3432 0.9296

1.0320
1.0677
1 ~ 1279
0.9070
1. 1800
0.9737
1.0434
0.9070
0.8622
0.8775
0.8001
0.9362
0.2675

-0.2518
Paired comparisons ot least square means betveen periods
Source

Period

Difterence Std. Err. T-value

0.1672 0,1560 1.072 .2863 0.0917 0.4262

Prob. Upper 95% Lover 95%

Paired comparisons of least square means toz stations betveen periods
Source Difference Std. Brr. T-value Prob. Upper 95%

Station 0611 -0.1345 0.3831 0.35 .7261 0.5013Station 0910 -0.0993 0.3681 0.27 .7878 0.5117Station 0915 0.1727 0.3942 0.44 .6622 0.4816Station 1015 0.3244 0.3942 -0.82 .4125 0.3300Station 1210 0.4576 0.3642 1. 26 . 2118 0. 1469Station 2210 0.1853 0.3880 0.48 ~ 6340 0.8294

Station-period means and deltas from original data vhere control n 1

Lover 958

0.7704
0.7103
0.8271

-0.9788
1.0622

-0.4588

Station Standard Upper Lover
Station-Period N wean Range Error'5t c.i. 958 c.i.

Mean
Delta

Delta
Range

Upper
95% CIi.

Lover
958 C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op-2
0915 Op-1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op 2

20 0.04 0.75
3 0.00 0.00

19 0.09 1.25
4 0.00 0.00

15 0.23 2.25
3 0.00 0.00

15 0 '0 6.00
3 0.08 0.25

20 0 F 88 3 ~ 25
4 0.13 0 ~ 50

17 3.17 4.50
3 4.33 4 F 25

0.038 0.12
0.000
0.069 0.24
0.000
0.149 0.55
0.000
0.456 ASS
0.083 0.44
0.253 1.40
0.125 0.52
0.337 3.88
1.228 9.62

0 F 04 4.49
5.25

-0.05 4.57
5.50

0.09 4.30
5.25

0.08 3.63
0.28 5.17
0.35 3.65
0.27 5.38
2.45 1.69
0.95 0.92

8.75
1. 50
9.25
1.75
8.50
1.50

12.25
1.75
8.50
2.25
9.75
3.50

5.55
7 ~ 11
5.69
6.76
5.57
7 ~ 11
5.27
7.35
4.83
6.98
3.29
5.49

3.42
3.39
3.44
4.24
3.03
3.39
2.00
2.99
2.47
3.77
0.08
3.66

Period means and deltas froa original control data vhere n~l

Period

Op 1
Op-2

Station Standard Upper Lover
N wean Range Brror 95% C.I. 958 C.I.

20 4.53 8.00 0 '93 5.56 3.49
4 5.50 1.75 0.395 6.76 4.24



Analysis of Variance tor SPQ for 0259 - Hydroida

Stations ~ 2210, 0611, 0910, 0915, 1015, 1210

Data not transformed.

Results tor Analysis of Variance

Source Source dt Brror df P-value Prob.

PERIOD
SEASON
STATION
'PERIODi SEASON
STATIONS PERIOD
STATION SEASON
PERIODiSTATIONiSEASON

Results tor Pover Analysis
Pover at alpha .1

102.000
102.000
102.000
102.000
102.000
102.000
102.000

0.00
0.18
1.45
0.18
0.00
0. 16
0. 16

0.9982
0.6711
0.2132
0. 6711
1.0000
0.9780
0.9780

Source

Non-
Centrality
Parameter

Adjusted non- Pover to
Centrality Adjusted Detect 50t
Parameter Pover Pover Change

PERIOD 0.00 0 ~ 00 0 ~ 1000 0.1478
STATIONiPBRIOD 0.00 0.00 0.1003 0.2190

Bstimates for contrasts on combinations o! interaction terms

Source Difference Std. Err. T-value I rob.
Period in DC
Period in PC
Period in PC-S
Period in PC-W
Period in DC-S
I'eriod in DC-W

-0.0137
0.0250

-0.0000
0.0500
2.1607
2.1333

4.6412
2.1140
2.4181
3.4682
5.0683
7.7766

0,003 .9977
0.012 .9906
0.000 1.000
0.014 .9885
0.426 .6708
0 '74 .7844

Least square means 6 confidence intervals tron analysis of variance

Source LS wean Std. Err. T-value Prob. Upper 95% Lover 958

Period,op-l
Period Op.2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.498
0.500

-3.122
-3.000
0.025
0.000
0.031
0.000
0.031
0.000
0.021
0.000
0.025

-0.000

0.3453
0.7767
0.7724
1.9388
0.8247
1.8279
0.9243
1.9388
0.9243
1.9388
0.7724
1.8279
0.8426
1.9388

1.44 .1522
0.64 .5212
4.04 .0001

-1.55 .1249
0.03 .9759
0.00 1.000
0.03 .9731
0.00 1.000
0.03 .9731
0 F 00 1,000
0.03 .9785
0 F 00 1.000
0,03 .9764
0.00 1,000

0.0750
0.7893

-1. 8399
0. 2182
1. 3940
3.0342
1.5655
3. 2182
1.5655
3. 2182
1.3030
3.0342
1 ~ 4237
3.2182

1. 0713
1.7893
4.4042

.6.2182-I.3440
-3.0342
-1.5030
-3.2182

1.5030
'.2182

1.2613
-3.0342
-1.3737
-3.2182

Paired comparisons ot least square means betveen periods
Source Ditterence std. Err. T-value Prob. Upper 95%

Period 0.0019 0.8500 0.002 .9982 1.4128

Paired comparisons of least square means for stations betveen periods

Lover 958

1.4090

Source Ditference Std. Brr. T-value Prob. Upper 95% Lover 95%

station o611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

-0.1220
0.0250
0. 0312
0. 0312
0.0208
0.0250

2.0870
2.0053
2. 1478
2, 1478
1.9844
2.1140

-0.06
0.01
0.01
0.01
0.01
0.01

.9535 3.3422

.9901 3.3537

.9884 3.5965

.9884 3.5965

.9916 3.3148

.9906 3.5340

3.5863
-3.3037
-3.5340
-3.5340
3.2731
3.4840

Station-period means and deltas from original data vhere control n 1

Station Standard Upper Lover
Station-Period N Mean Range Brror 958 c.i. 95% c.i. Rosh

Delta
Delta Upper
Range 95% CIi.

Lover
95% C.I.

0611 Op 1
0611 Op 2
0910 Op.l
0910 Op.2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op Illlo Op 2
2210 Op.l
2210 Op l

20
3

19
4

15
3

15
3

20

17
3

3.95 33.75
3.00 0.50
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0 F 00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

1.694 7 '9
0,144 3.62
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.41
2.38

-3.94
3.00
0.01
0.00
0.02
0.00
0.02
0.00
0.01
0.00
0.01
0.00

34.00 -0.39
0.50 2 '8
0.25 0.04
0.00
0.25 0.05
0.00
0.25 0.05
0.00
0.25 0.04
0.00
0.25 0.05
0.00

-7.49
3.62
0. 01

-0.02

0.02

-0.01

-0.02

Period scans and deltas trom original control data «here n~l

Period
Station 'tandard Upper

N wean Range Error 958 C.I.
Lover

95% C.I.
Op. 1
Op-2

20 0.01 0.25 0.013 0.04 0.01
4 0.00 0.00 0.000



Analysis of Variance for SFQ for 0608 - Hysenamphiastra cyanocxypta

Stations ~ 2210, 0611, 0910, 0915, 1015, 1210

Data transforsed using log base10(x + .II
Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PERIOD'SBASON
STATION ~ PER IOD
STATIONiSEASON
PERIOD STATION~SEASON

102.000
102.000
102.000
102.000
102.000
102.000
102.000

5.85
10.35
28.04
0.30
0.84
1.48
0.50

0.0173
0.0017
0.0000
0.5846
0.5252
0.2021
0.7785

Results for Pover Analysis
Power at alpha ~ .1

Non-
Centrality

Source Paramet er ~

Adjusted non-
Centrality
Parameter Pover

Powr to
Adjusted Detect 50\
Pcwer Change

PERIOD 5.85 4.74 0.7759 0.6976 0.4003
STATIONS PERIOD 4. 19 0.00 0.4141 0.4892

Estimates for contrasts on combinations of interaction terms

Source Difierence Std. Err. T-value Prob.

I'eriod in DC
Period in PC
Period in PC-S
Ieriod in Pc-N
Period in DC-S
Period in DC-M

0.5694
0.3174
0.0907
0.5441
0.5950
0.5437

0.3336
0.1519
0,1738
0.2493
0.3643
0.5589

1 ~ 707 .0909
2.089 .0392
0.522 .60)0
2.183 .0313
1 ~ 634 .1054
0.97) .3330

Least square scans 6 confidence intervals from analysis of vax'lance

Source Std. Brr. T-value Prob. Upper 95\ Lcwer 95l
Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op.l 0910
Op 1 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op.l 2210

0.139
0.287
0.039
0.000
0.039
0.000

-0.855
1 ~ 176
0.141
0.272
0 '39

-0.000
0.045
0.272

0.0248
0.0558
0.0555
0. 1393
0.0593
0.1314
0.0664
0.1393
0.066

'.1393

0 '555
0. 1314
0.0606
0.1393

-5.60
-5.14
0.70
0.00
0.66

-0.00
12.87
8.44
2 ~ 12

-1.95
0.70
0.00
0.75
1.95

0000 0.0977
.0000 0.1940
.4855 0.1310
1.000 0.2313
.5135 0.1373
1.000 0.2181
.0000 0.7445
.0000 -0.94 as
.0)68 0.0303
~ 0536 . 0.0407
.4855 0,1310
1.000 0.2181
.4558 0.1459
.0536 '.0407

0. 1801
-0 '793
0.0533

-0.2313
0.0595
0 ~ 2181

-0.9650
1.4073
0.2508

-0.50)3
0.0533
0.2181
0.0552

-0.5033
Paired comparisons of least square means betveen periods
Source

~ Period

Difference Std. Brr. T-value

0.1478 0.0611 2.419 .0173 0.2492 0.0464

Prob. Upper 951 Lover 95%

I'aired comparisons of least square scans for stations betveen periods
Source

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.0389
0.0389
0. 3213
0.1315
0.0)89
0.3174

0. 1500
0. 1441
0.154

'.1544

0,1426
0. 1519

Difference Std. Brr. T-value

0.26
0.27
2.08
0.85
0.27
2.09

Prob.

~ 7961
.7880
.0399
. l963
.7858
.0392

0.2878
0.2781
0.5775
0.3877
0.2756
0.5696

0.2101
0.2004
0.0651
0. 1247
0. 1979
0.0652

Upper 95t Lover 95l

Station-period scans and deltas from original data vhere control nil

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op-2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op-2

20 0.00 0.00 0.000
3 0.00 0.00 0.000

19 0.00 0.00 0.000
0.00 0.00 0.000

15 0.85 1.50 0.133
3 1.33 1.25 0 '63

15 0.07 0.50 0.038
3 0.08 0.25 0.083

20 0.00 0.00 0.000
4 0.00 0.00 0.000

17 0.00 0.00 0.000
3 0.08 0.25 0.083

1.14 0.56
1.90 0.2)
0.15 0.02
0.44 0.28

0.44 0.28

Period means and deltas from original control data vhere nvl

Station Standard Upper Lcwer
Station-Period N Mean Range Error 958 c.i. 95% c.i. Nean

Delta

0.03
0.00
0.03
0.00
0.82
1.)3
0.03

-0.08
0.03
0.00
0.03
0.08

Delta Upper
Range 95% Cli.

0 '5 0.06
0.00
0.25 0.06
0.00
1.50 0.54
1.25 0.23
0.75 0.07
0 ~ 15 0.28
0.25 0.06
0.00
0.25 0.07
0.15 0.28

Lover
958 C.I.

0.01

0.01

1.09
2 '0
0.14
0.4 ~
0.01

0.01
0.44

I'cried

Op 1
Op 2

Station Standard Upper Lover
N Nean Range Brror 951 C.I. 95t C.I.

20 0.03 0.25 0.017 0.06 -0.01
4 0.00 0.00 0.000



Analysis of Variance for SFQ for 0611 - Lacuna spp.

stations ~ 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log hassle(x + .5)

Results for Analysis of Variance

Source

PBRIOD
SEASON
STATION
PERIODi SEASON
STATION PBRIOD
STATION SEASON
PERIOD ~ STATION ~ SEASON

Results for Power Analysis
Power at alpha e .1

Source df Error df
102.000
102.000
102.000
102.000
102.000
102.000
102.000

F-value

0 ~ 17
2.07
4.38
0 F 00
0.45
0.26
0.62

Prob.

0,6797
0,1534
0.0012
0.9528
0.8140
0.9321
0.6874

Source

Non-
Centrality
Parameter

Adjusted non-
Centrality
Parameter Power

Power to
Adjusted Detect 503
Power Change

PERIOD 0. 17 0.00 0.1286 0,6771
STATIONiPERIOD 2.24 0.00 0.2631 0.1857

Estimates for contrasts on combinations of interaction terms

Source Difterence Std. Err. T-value Prob.

Period in DC
Period in FC
Period in FC-S
Period in FC-W
Period in DC-S
Period in DC-N

0. 0519
0. 1348
0.0751
0.1944
0.0848
0. 0190

0. 4103
0.1869
0.2137
0.3066
0.4480
0.6874

0.127
0.721
0.352
0.634
0.189
0.028

.8995
~ 4724
.7259
.5274
~ 8503
.9780

Least square means 6 confidence intervals from analysis of variance
Source LS Nean Std. Err. T value Prob. Upper 95% Lower 95%

Period Op-1
Period Op-2
OP 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op.l 1210
Op 2 1210
Op 1 2210
Op.2 2210

0.130
0. 161
0 '59
0.578
0.226

-0.120
0.027
0,188

-0.018
-0.000
-0.082
0.021
0.035
0.099

0.0305
0.0687
0 ~ 0683
0.1714
0.0729
0. 1616
0.0817
0 ~ 1714
0.0817
0.1714
0.0683
0. 1616
0 '745
0. 1714

4.24
2.34

-6.73
-3.37
3. 10

-0.74
.0.33

1 09
0.22
0.00
1.20
0.13
0.47
0 '8

.0000

.0212

.0000

.0011

.0025

.4593

.7386

.2764

.8298
1.000
.2313
.8977
~ 6368
.5628

0.0789
0.0467

-0.3460
0.2933
0.1051
0.1482
0.1083
0.0969
0. 1180
0.2845
0.0311
0.2890
0.1589
0.1850

„0.1802
-0.2746
0.5727

-0.8623
. 0.3471
.0.3882
-0.1630
0.4720
0. 1532
0.2845
0.1955
0.2474
0 '884

-0.3840
Paired comparisons of least square means between periods
Source

Period 0. 0311 0.0751 0.414

Difference Std. Err. T-value

. 6797 0 ~ 1558 0,0936

Prob. < Upper 958 Lower 958

Paired comparisons of least square means for stations between periods
Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0. 1185
0.1061
0. 1602
0.0176
0.1030
0.1348

0.1845
0. 1773
0. 1899
0.1899
0. 1754
0.1869

0.64
0.60
0.84
0.09
0.59
0.72

.5222 0.4247

.5508 0.1881

.4008 0,4753
i9263 0 '975
.5582 0.1881
.4724 0.4449

-0.1877
-0.4003
0.1549

-0.3327
-0.3942

0 '754
Station-period means and deltas from original data where control nil

Station Standard UpperStation-Period N Nean Range Brror 95t c.i. Lower
958 c.i. Nean

Delta
Delta
Range

Upper
95E Cli.

Lower
95% C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op.l
0915 Op-2
1015 Op 1
1015 Op-2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op 2

20
3

19
4

15
3

15
3

20
4

17
3

1.81 8.25
1.67 1 75
0 '7 1.75
0.56 1.25
0.43 '.50
0.33 0.75
0 F 45 1,75
0.00 0.00
0.38 1.50
0.06 0.25
0.20 1.25
0.25 0.75

0 455 2.77
0.546 4.02
0.139 0.96
0.329 1.61
0.128 0.71
0.220 1.28
0. 153 0.78
0.000
0.103 0.59
0.063 0.26
0.087 0.39
0.250 1.33

0.86
-0.68
0.38

-0.48
0,16

-0.62
0. 12

0. 16
0 ~ 14
0.02
0.83

-1.65
1. 67

-0.50
0.44
0.22
0.33

-0.23
0.00

-0.21
0.06

-0.07
-0.25

8.00
1.75
2.25
1.75
2.25
0.75
2.25
0.00
2.25
0.75
2.00
0.75

0.75
0.68
0. 21
0.88
0. 10
0. 62
0. 17

0. 05
0.56
0. 16
0.83

2.55
4.02
0.79
1.75

-0.53
1 ~ 28
0.63

.0.48
0.44

.0.30
-1.33

Period means and deltas from original control data where nwl

Period

Op. 1
Op 2

Station Standard Upper
N Bean Range Error 95% C.I,

20 0. 16 0.75 0.058 0.28
4 0.13 0.50 0.125 0,52

Lower
953 C.I.

0.04
-0.27



Analysis of Variance for SPQ for 0423 - Leptasterias spp.
Stations w 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo(x w .I)
Results for Analysis of Variance

Source Source df Brror df F-value Prob.

PBRIOD
SEASON
STATION
PERIODiSEASON
STATION~PERIOD
STATION SEASON
PERIOD STATIONiSBASON

Results for Power Analysis
Power at alpha ~ .1

102.000
102.000
102.000
102.000
102.000
102.000
102.000

9.82
0.22
3.83
0.07
0.37
0.36
0.59

0.0023
0.6429
0.0032
0 ~ 7915
0. 8710
0.8741
0.7041

Source

PBRIOD
STATIONiPERIOD

Non-
Centrality
Parameter

9,82
1.83

Ad)usted non- Power to
Centrality Ad)usted Detect 50%
parameter Power Power Change

8. 62 0. 9289 0. 8984 0.1815
0.00 0.2315 0.1996

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-w
Period in DC-S
Period in DC-W

1.7440
0.8443

.0.3449
-1.3438

F 4623
1.0256

0.7518
0.3424
0. 3917
0. 5618
0 ~ 8210
1.2597

2.320 .0223
2.466 .0153
0.881 ~ 3806
2.392 .0186
2.999 .0034
0.814 .4174

Least square means a confidence intervals from analysis of variance
Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

I'eriod Op-1
Period Op-2
OP 1 0611
Op 2 0611
Op 1 0910
Op.2 0910
Op.l 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op.2 2210

0.484
0. 916
0.621
1.002

'i0.653
1. 024
0.719
1.002
0.694
1.002
0.622
1.024
0.404
0.441

0.0559
0.1258
0 ~ 1251
0.3141
0.1336
0.2961
0.1497
0.3141
0.1497
0.3141
0.1251
0,2961
0.1365
0.3141

8.66
7.28
4.96
3. 19
4 '9
3.46
4.80
3.19
4 ~ 64
3. 19
4.97
3.46

-2.96
1.40

.0000

.0000

.0000

.0019

.0000

.0008
~ 0000
.0019
.0000
.0019
~ 0000
.0008
.0039
.1636

0. 5771
1. 1245
0.8285
1.5233
0.8745
1.5151
0.9676
1.5233
0.9429
1.5233
0.8300
1.5151
0. 1771
0.9619

0 ~ 3914
0.7068
0.4131
0.4807
0 ~ 4310
0.5321

~ 0.4706
0.4807
0.4458
0.4807
0.4146
0.5321

-0.6303
0.0807

Paired comparisons of least square means between periods
Source

Period 0.4314 0.1377 3.133 .0023 0.2028 0.6599

Difference Std. Brr. T-value Prob. Upper 958 Lower 95%

Paired comparisons of least square means for stations betveen periods
Source Difference Std. Brr. T-value Prob. Upper 958 Lower 95%

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0. 3812
0.3709

-0.2829
0,3077
0.4013

-0.8443

0.3381
0.3248
0.3479
0.3479
0.3214
0.3424

1.13 .2622
1.14 .2562
0.81 4180
0.88 .3786

-1.25 .2147
2.47 .0153

0. 1800
0.1683
0.2946
0.2698
0.1322
0.2759

0.9423
0. 9101
0.8605
0.8852
0 9349

-1.4128
Station-period means and deltas from original data where control nsj

Station Standard Upper Lower
Station-Period N Mean Range Error 95% c.i. 95\ c.i. Mean

Delta
Delta
Range

Upper
95% CIi.

Lower
95% C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op-2

20 0.08 1.25 0.063
0.00 0.00 0.000

19 0.03 0.50 0.026
4 0.00 0.00 0.000

15 0.00 0,00 0.000
3 0.00 0.00 0.000

15 0.02 0.25 0.017
3 0.00 0.00 0.000

20 0.04 0.50 0.027
4 0.00 0.00 0.000

17 1.33 2.75 0.170
3 0 ~ 83 1 ~ 50 0.441

0.21 0.06

0.08 -0.03

0.05 0.02

0.09 0.02

1.69 0.97
2.73 1.06

0. 51
1.17
0.54
1.25
0.63
1. 17
0.62
1 ~ 17
0.55
1. 25
0.72
0.33

3.25
1.75
2.25
1.75
2.00
1.75
2.00
1.75
2.00
1.75
2.75
2.25

0.82
3.52
0.80
2.51
0.94
3.52
0.92
3.52
0.79
2.51
0.27
3.27

0.21
-1.18
0.28
0,01
0.33

-1.18
0.31
1. 18
0. 31
0.01
1. 17
2.60

Period means and deltas from original control data where n~j

Period

Op-1
Op 2

Station Standard Upper Lower
N Mean Range Error 95% C. I. 95% C.I.

20 059 200 0114 083 035
1.25 1.'75 0.395 2.51 0.01



Analysis of variance tor sFQ for 0486 - Leucandra heathi

stations 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo(x ~ .5)

Results for Analysis ot Variance

Source 'ource d! Brror df F-value Prob.

PERIOD
SBASON
STATION
PERIOD+SEASON
STATIONiPBRIOD
STATIONiSEASON
PBRIODiSTATIONiSBASON

Results tor Pover Analysis
Pover ac alpha

102.000
102.000
102.000
102.000
102.000
102.000
102.000

0.03
0.00
1.15
0. 10
0.11
0.46
0.33

0.8640
0.9599
0.3385
0.7516
0.9903
0,8072
0.8944

Source

Non-
Cencralicy
Parameter

Adjusted non-
Centrality
Parameter Power

Paver to
Adjusted Detect sot
Power Change

PERIOD 0.03 0.00 0.1049 0.1633
STATIONiPERIOD 0.54 0.00 0.1366 0.1354

Estimates tor contrasrs on combinations ot interaction terms

Source Difference Std. Brr. T value Prob.

Period in DC
Period in FC
Period in FC-S
Period in FC-W
Period in DC-S
Period in DC-w

-0.0303
0. 0100
0.0948
0.1148
0.0606
0.0000'.2137

0.0973
0.1113
0.1597
0 ~ 2333
0.3580

0.142 .8875
-0 ~ 103 ~ 9184
0.852 .3963
0.719 .4737
0.260 .7956
0.000 1.000

Least square means 6 confidence intervals frcca analysis ot variance

Source LS wean Std. Err. T-value Prob. Upper 95't Lover 95t

Period Op-1 -O.OL4
Period Op-2 -0.007
OP 1 0611 0.008
Op 2 0611 0.044
Op.l 0910 0.025
Op.2 0910 0.050
Op 1 0915 0.001
Op 2 0915 0.000
Op 1 1015 0.021
Op 2 1015 0.000
Op 1 1210 0.014
Op 2 1110 0.050
Op 1 2210 0. 109
Op.2 1210 0.099

Paired ccxnparisons of least

0. 0159
0.0358
0.0356
0.0893
0.0380
0.0841

'.0425

0.0893
0.0425
0.0893
0.0356
0.0841
0.0388
0.0893

0.88
0.20
0.23

-0.49
0.66
0 '0

-0.02
0.00
0.49
0.00
0.41
0.60
2.82
1.11

.3835
~ 8409
.8199
.6229
.5091
5523

.9866
1.000
.6236
1.000

'6863
5523

.0057

.2676

square means betveen periods

0. 0125
0.0522
0.0671
0. 1041
0.0882
0.1898
0.0699
0.1482
0.0497
0.1482
0.0734
0.1898
0 0451
0.0487

-0.0403
0.0665
0.0509 "

0. 1922
0.0379

-0.0895
-0.0713
0. 1482,
0.0916

-0.1482
0.0446
0.0895
0 ~ 1739

'.2476

Period 0 ~ 0067 0.0391 -0 ~ 172 .8640 0.0582

Paired comparisons af least square means tor stations betveen periods

Source Difference Std. Err. T-value Prob. Upper 95't Lover 95t

0.0717

Saurce

Station 0611
Statian 0910
Station 0915
Station 1015
Station 1210
Station 2210

0. 0521
-0.0250
0.0007
0.0209
0.0358
0. 0100

0.0961
0.0923
0.0989
0.0989
0.0914
0.0973

Difference Std. Err.

0. 54
-0.27
0.01

-0.21
0.39
0 ~ 10

.5885 0.2116

.7870 0.1282
,9942 0.1634
. 8327 0. 1432
.6962 0.1159
.9184 0.1515

T-value Prob. Upper 95t Lover 95t

0.1073
0. 1783

.0.1648
-0 ~ 1851
-0.1874
0. 1715

Scation-period means and deltas tram original data vhere control nel

Station 'tandard Upper Lover
Station-Period N wean Range Error 95t c.i. 95t c.i. wean

Delta
Delta
Range

Upper Lover
95't Cli. 95t C.I.

0611 Op 1
0611 Op-2
0910 Op-1
0910 Op-2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
1210 Op 1
2210 Op 2

20 0.04 0.50
3 0.08 0.25

19 0.00 0 F 00
4 0.00 0.00

15 0.08 1.25
3 0 00 0.00

15 0.20 2.75
3 0.00 0.00

20 0.03 0.50
0.00 0.00

17 0.32 2.00
3 0.25 0.75

0.027 0.09
0.083 0.44
0.000
0.000
0.083 0.26
0.000
0.183 0.59
0.000
0.025 0.08
0.000
0.150 0.64
0.250 1.33

-0.02
-0.28

0.10

0.19

0,03

0.01
-0.83

0. 01
-0.08
0.05
0.13

-0.03
0 F 00
0. 15
0.00
0 ~ 03
0. 13

-0.28
-0.25

0.50
0.25
0.15
0.50
1.25
0.00
2.75
0.00
0.50
0.50
2.25
0.75

0.07
0.28
0.10
0.52
0. 12

0.22

0.08
0.52
0.04
0.83

0.05
0.44
0.00
0.27
0. 19

0.52

.0.03
0.27

.0.59
1.33

Period means and deltas tram original control data where n 1

Period
Scation Standard Upper

N wean Range Error 95't C. I.
Lover

95t C.I.
Op 1
Op-2

20 0.05 0.25 0.023 0.10 0.00
4 0.13 0.50 0.125 0.52 0.27



Analysis of Variance for SPQ for 0485 - Leucilla nuttingi
Stations 2210, 0611, 0910, 0915, 1015, 1210

Data transtoxmed using square root(x ~ I)
Results for Analysis of Variance

Source Source dt Error d! P-value Prob.

PBRIOD
SBASON
STATION
PBRIODiSBASON
STATION+PERIOD
STATION~SEASON
PERIOD STATIONaSEASON

Results tor Power Analysis
Pover at alpha a .1

102.000
102.000
102.000
102.000
102.000
102.000
102.000

0. 20
0.16
0.65
0.07
0.12
0.03
0.25

0.6587
0.6893
0.6624
0.7858
0.9879
0.9995
0.9383

Source

PBRIOD
STATIONS PERIOD

Non-
Centrality
Parameter

0.20
0.59

Adjusted non-
Centrality
Parameter Power

0.00 0.1327
0.00 0.1403

Pover to
Ad)usted Detect 501
I'over Change

0.2326
0.1545

Estimates for contrasts on combinations ot Interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-N
Period in DC-S
Period in DC-N

0. 1519
-0.0605
.0.2833
0. 1623
0.0597
0.2441

0.4364
0.1988
0.2274
0.3261
0.4765
0.7312

0.3 ' .7285
0.304 .7615
1.246 .2156
0.498 .6197
0.125 .9005
0.334 .'7392

Least square scans a contidence Intervals trcxa analysis of variance
Source Std. Err. T-value Prob. Upper 958 Lovex'5%
Period Op 1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op.l 1015
Op 2 1015
Op-1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.062
-0.027
0.014

-0.000
0.015
0,000
0.012
0.000
0.165
0.000
0.002
0.000

-0.222
0.161

0.0325
0.0730
0.0726
0.1823
0.0775
0. 1'719
0.0869
0.1823
0.0869
0.1823
0.0726
0. 1719
0.0792
0.1823

l.92
-0.37
0. 19
0.00
0.20

-0.00
0.14
0.00
1. 89

-0.00
0.03
0.00

-2.80
0.89

.0578

.7133

.SiSS
1.000
.8428
1.000
.8878
1.000
.0611
1.000
.9790
1.000
.0061
.3779

0.0084
0.0943
0.1344
0.3026
0.1133
0.2853
0. 1565
0.3026
0.0203
0.3026
0.1225
0.2853
0.0904
0.1411

0. 1162
0. 1481
0:1067

.0.3026
0.1441
0.2853
0.1320

-0.3026
.0.3088
0.3026
0. 1186

.0.2853
0.3534
0.4640

Paired cceparisons of least square means betveen periods
Source Difference Std. Brr. T-value Prob. Uppex 958 Lover 958

Period -0.0354 0.0799 -0.443 ~ 6587 0.0973 0.1681
Paired comparisons ot least square means for stations betveen periods
Source Difference Std. Err. T-value Prob. Upper 95% Lover 95%

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.0139
0 ~ 0154
0 ~ 0123
0.1646
0.0019
0.0605

0. 1962
0. 1885
0.2019
0.2019
0.1866
0 '988

0.07
-0.08
0.06

-0.81
0. 01
0.30

.9438 0.3396
~ 9350 0.2976
~ 9516 0.3475
~ 4170 0. 1706
.9918 0.3116
.7615 0.2694

0. 3118
-0.3284
0.3229

-0.4998
0.3078

-0.3904
Station-period means and deltas from original data where control nel

station Standard Upper LowerStation-Period N Mean Range Error 958 c.i. 958 c.i. Mean
Delta

Delta
Range

Upper Lover
958 Cli. 958 C.I.

0611 Op 1
0611 Op 2
0910 Op I
0910 Op 2
0915 Op-1
0915 Op 2
1015 Op 1
1015 Op-2
1210 Op 1
1210 Op.2
2210 Op-1
2210 Op 2

20 0.05 1.00 0.050
3 0 F 00 0.00 0.000

19 0.13 1.50 0.086
4 0.00 0.00 0 F 000

15 0,08 1.00 0 '68
3 0.00 0.00 0.000

15 0.53 2.00 0.189
3 0.00 0.00 0.000

20 0.05 0.50 0.034
4 0.00 0.00 0.000

17 0.88 4.75 0.370
3 0.25 0.75 0.250

0.15 0.05

0.31 -0.05

0.23 -0.06

0 ~ 94 0.13

0 ~ 12 -0.02

1 ~ 67 0.10
1.33 .0.83

0.06
0.00
0.01
0.00
0.07
0.00

-0.38
0.00
0.06
0.00

.0.75
-0.25

3.25
0.00
1.50
0.00
3.25
0.00
4.25
0.00
2.75
0.00
7.00
0.75

0.33

0.11

0.43

0.18

0.31

0 ~ 12
0.83

0.20

0.14

0. 30

0.95

0.19

1.62
1.33

Period means and deltas tron original control data where n~l

Period
Station Standaxd Upper

N Mean Range Brxor 95% C.I.
Lover

95% C.I.
Op 1
Op 2

20 0.11 2.25 0,113 0.35 0.12
4 0.00 0.00 0.000



Analysis of variance tor SPO for 0744 - Lissothuria nutriens
Stations a 2210, 0611, 0910, 0915, 1015, 1210

Data transfozmed using log base10(x w .I)
Results for Analysis ot Variance

Source Source df Brror df F-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONS PBRIOD
STATIONS S BASON
PERIODiSTATIONiSBASON

Results for Pover Analysis
Pover at alpha ~ .1

102.000
102.000
102.000
102.000
102.000
102 000
102.000

11. 68
0.64
3.29
1.27
1.25
0.75
0,20

0.0009
0.4262
0.0086
0.2617
0.2922
0.5915
0. 9619

Source

Non
Centrality
Parameter

Adjusted non-
Centrality
Parameter Pover

Pover to
Adjusted Detect 50%
Power Change

PBRIOD 11.68
STATIONS PERIOD 6 ~ 14

10.45
1.12

0.9599
0.5595

0.9413 0.5662
0.1782 0.2138

Estimates for contrasts on combinations ot interaction tezms

Source Difference Std. Brr. T-value Prob.

Period in DC
I'eriod in PC
Period in PC-S
Period in PC-W
Period in DC-S
Period in DC-W

2.1031
0.4977
0.5560
0.4393
2.9037
1.3025

0.6926
0. 3154
0.3608
0. 5175
0.7563
1.1604

-3.037 .0030
-1.578 .1178
-1.541 .1264
0.849 .3979

-3.839 .0002
-1.122 .1643

Least square means 6 confidence intezvals from analysis ot variance
Source Std. Brr. T-value Prob. Upper 95% Lower 95%

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op-2 2210

0.413
0.021
0.079
0.136

-0.868
0.091
0.764
0.136
0.021
0.136
0. 121
0.091
0.780
0.283

0.0515
0.1159
0.1153
0.2893
0.1231
0.2728
0.1379
0.2893
0.1379
0.2893
0.1153
0.2728
0. 1257
0.2893

8.01
0. 18
0.68
0.47
7.05
0.33
5.54
0.47
0.15
0.47
1,05
0.33
6.21

-0.98

.0000

.8572

.4972

.6393

.0000

.7402

.0000
,6393
~ 8816
.6393
.2954
.7402
0000

.3310

0.3270
0. 2133
0.2699
0 ~ 6162
0.6636
0.3621
0.5349
0. 6162
0.2084
0. 6162
0.0701
0.5434
0.5715
0.1976

0.4981
-0. 1715
0.1128
0.3442
1.0722
0.5434

-0.9928
0.3442
0.2495
0.3442
0.3126
0.3621
0.9890

-0.7628
Paired cocfparisons of least square means between periods
Source

Period 0.4335 0.1268 3.417 .0009 0.2229 0.6440

Ditterence Std. Brr. T-value Prob. Upper 95l Lover 95%

Paired comparisons ot least. square means for stations betveen periods
Source Difference Std. Err. T-value Prob. Upper 95% Lover 95%

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

-0 '575
0.7772

-0.8999
-0,1566
-0.2119
-0.4977

0.3114
0.2992
0.3205
0.3205
0.2961
0. 3154

-0.18
-2.60
-2.81
-0.49
-0.72
1.58

.8539

.0108

.0060

.6262

.4758

. 1178

0.4595
-0.2805
-0.3678
0.3754
0.2796
0.0260

0.5744
1.2739
1.4319

-0.6886
0.7034
1.0213

Station-period means and deltas from original data ~here control nil
Station Standard Upper LoverStation-Period N Wean Range Brror 95% c.i. 958 c.i. Nean

Delta
Delta
Range

Upper
95% Cli ~

Lower
95% C. I,

'611Op.l
0611 Op-2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op-2
2210 Op 1
2210 Op 2

20 0.01 0. 25
3 0.00 0.00

19 1.37 5,25
4 0.13 0.25

15 1.10 3.50
3 0.00 0.00

15 0.12 0.50
3 0.00 0.00

20 0.19 0.75
0.00 0.00

17 1.58 6.25
3 0.50 1.25

0.013
0.000
0.327
0.072
0.274
0.000
0.054
0.000
0.060
Oi000
0.403
0.382

0.04 -0.01

1 '6 0.68
0.35 -0.10
1.69 0.51

0.23 0.00

0.31 0.06

2.43 0.72
2.14 1.14

0.05
0 F 08
1.32
0.06

-1.03
0.08

-0.05
0.08
0.13
0.06

-1.52
0.42

1.00
0.25
5.75
0.50
4.00
0.25
1.25
0.25
1 ~ 00
0.25
6.50
1 ~ 00

0.14
0.44
0.61
0.32
0 '2
0.44
0.13
0.44
0.00
0.26
0.68
0.88

0 F 04
-0.28
2.03
0.44
1.65

.0.18
0.23

.0.28
0.25

-0. 14
-2.36

1 ~ 71

Period means and deltas from original control data where nwl

Period

Op 1
Op 2

Station Standard Upper Lover
N Wean Range Error 95% C.I. 95% C.I.

20 0 ~ 06 0i75 0.040 0.15 0 ~ 02
4 0.06 0.25 0.063 0.26 0.14



Analysis of Variance tor SAQ tor 0344 - Lithopoma gibberosum

stations ~ 2210, 0611; 0910, 0915. 1015, 1210

Data transformed using log baselo(x ~ .I)
Results tor Analysis ot Variance

Source Source dt Brror df F-value Prob.

PERZOD
SEASON
STATION
PERIOD~SEASON
STATZONiPERZOD
STATZON'SEASON
PERIODiSTATZONiSEASON

Results for pover Analysis
Pover at alpha ~ .1

96.000
1 96.000
5 96.000

96.000
5 96.000
5 96.000
5 96.000

5.64
0.30
1.74
6. 54
1.70
0.27
0.01

0.0195
0.5842
0.1332
0.0121
0.1411
0.9264
1.0000

Source

PERIOD
STATION~PERIOD

Non-
Centrality
Parasecer

S.64
8.52

Adjusted non- Pover to
Centrality Ad)usted Detect 508
Paramecer Pover Pcwez'hange

4.53 0.7624 0.6800 0.2006
3.34 0.6922 0.3481 0.1079

Bstimates tor contrasts on ccebinacions of interaction terms

Source Ditference Scd. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in FC-N
Period in DC-S
Period in DC-M

0. 8199
0.7486
0.5028
0.9944
0.6232
2.2630

O.6OOS
0. 2137
0.3144
0.4481
0.6592
1.0041

1.365 ~ 1756
2.735 .0074
1 ~ 599 .1131
2.219 .0288
0.945 .3469
2.252 .0266

Least square eeans 8 contidence intervals fran analysis ot variance
Source LS Nean SCd. Err. T-value Prob. Upper 958 Lover 9Sl

Period Op-1
Period Op-2
OP 1 0611
Op-2 0611
Op.l 0910
Op 2 0910
Op.l 0915
Op-2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op-2 1210
Op 1 2210
Op 2 2210

0.251
0. 010
0.410
0.136
0.308
0.264
0.210
0.136
0.128
0.467
0.098
0.264
0.352
0.396

0.0452
0.1003
0.1009
0.2505
0.1076
0.2362
0,1210
0.2505
0.1210
0.2505
0 ~ 1009
0.2362
0.1103
0.2505

5.56
-0.10
4.06
0.54
2.86
1. 12
1.74
0.54
1.06
1.86
0.97
1.12
3.19
1.58

.0000

.9177

.0001

.5884

.0051

.2660

.0859

.5884

.2938

.0656

.3355

.2660

.0019
~ 1169

0.3260
0. 1563
0.5779
0.5520
0.4870
0.6565
0.4109
0 5520
0.3287
0.0505
0.2654
0 ~ 6565
0.5355
0.0197

0. 1760
0. 1'711
0.2426
0.2800
0. 1295
0.1280
0.0090
0.2800

-0.0732
0.8826
0.0699
0.1280
0. 1690
0,8124

Paired coeparisons ot least square means becveen periods
Source

I'eriod
Ditterence Std. Brr. T-value

0.2614 0.1100 2.376

Paired cceparisons of least square means for stations
~ 0195 0.4442

betveen periods

0. 0187

Prob. Upper 958 Lover 958

Source Difference Std. Err. T-value Prob. Upper 958 Lover 958

Station 0611
station 0910
Station 0915
Station 1015
station 1210
Station 2210

0.2743
0.0440
0.0739
0.$ 943
0. 1665
0.'7486

0. 2701
0.2595
0.2182
0.2782
0.2568
0. 2137

1.02
0. 17
0.27
2. 14

-0.65
2.'14

.3124 0.7228

.8658 0.4750
7910 0.5359

.0352 1.0563

.5183 0.2600

.0074 1.2032

0.1743
0.3871
0.3881
0.1323
0.5931
0.2940

Station-period means and deltas traa original data vhere control nil
Station Standard Upper Lover

Station-Period N Nean Range Brror 95% c.i. 95% c.i. Nean
Delta

Delta Upper
Range 95% Cli.

Lover
95% C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op 2

19 0.04 0.50 0.029 0.10
3 0.00 0.00 0.000

18 0.04 0.25 0.023 0.09
4 0.00 0.00 0.000

14 0.11 '.00 0.073 0.26
3 0.00 0.00 0.000

14 0.14 0.50 0.057 0.27
3 0.1$ 2.00 0.629 3.46

19 0 ~ 67 8.00 0.427 1.57
4 0.00 0.00 0.000

16 0.03 0.25 0.021 0.08
3 0.42 1 ~ 00 0.300 1.71

0.02

0.01

0.05

0.02
-1.96
-0.23

0. 01
-0.88

0.25
0.08
0. 19
0.31
0.07
0.08
0.04
0.67

-0.38
0.31
0.20
0.33

1.50
0.25
0.75
1.00
1.00
0.25
1.2$
1.75
F 50
1. 00
0.15
0.15

0.43
0.44
0.33
1.07
0.23
0.44
0.21
1.68
0.41
1.07
0.33
0.62

0.07
0.28
0 ~ 06
0.44
0.08

-0.28
0.14
3.02
1.17
0,44
0.07
1.28

Period means and deltas from original control data where nial

Period
Station Standard Upper

N Nean Range Error 958 C.I.
Lover

95% C.I.
Op 1
Op 2

19 0.29 1.25 0.019 0.46 0.12
4 0.31 1.00 0.237 1.07 -0.44



Analysis of Variance for SAQ far 0353 - Lottia instabilis
Stations ~ 2210, 0611. 0910, 0915, 1015, 1210

Data transtorned using log baselo(x w Il
Results for Analysis ot Variance

Source Source dt Error dt F-value Prob.

PERIOD
SEASON
STATION
I'BRIODiS EASON
STATIONS PERIOD
STATION~ SEASON
PBR IODiSTATIONi8 EASON

Results for Power Analysis
Power at alpha i .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

13.73
6.04
0.18
1.12
0.26
0,04
0.04

0.0004
0.0158
0.9682
0.2936
0.9357
0.9988
0.9990

Source

Non-
Centraliry
Paraeeter

Adjusted nan-
Centrality
Paraseter Power

Power to
Adjusted Detect sot
Pover Change

PERIOD 13.73 12.45 0.9191 0.9684 0.1111
STATION PBRIOD 1. 28 0.00 0.1899 0.1091

Estimates for contrasts on caabinations ot interactian terms

Source Difference Std. Err. T-value I rob.
Period in DC
Period in PC
Period in FC-S
Period in FC-W
Period in DC-S
Period in DC-W

1.8579
0. 3971
0.3347
0 F 4595
1.2777
2.4381

0.5537 3.355 .0011
0 '522 '

~ 574 .1187
0.2898 1.155 .2509
0.4129 1.113 .2686
0.6075 2.103 .0381
0.9259 2.633 .0099

Least square ceeans 6 contidence intervals trace analysis of variance
Source LS Mean Std. Brr. T-value Prob. Upper 95t Lover 95t
Period Op-1
I'eriod Op-2
OP I 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op.l 0915
Op 2 0915
Op 1 1015

'p.21015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.554
0. 178
0. 651
0.213
0.594
0.142
0.510
0.213
0.350
0.189
0.651
0.142
0.566
0.169

0.0416
0.0925
0.0930
0.2308
0.0992
0.2176
0.1115
0.2308
0.1115
0.2308
0.0930
0.2176
0. 1011
0.2308

13 ~ 31l. 93
7.00
0.92
5.99
0.65
4.58
0.92
3 ~ 14
0.82
7.00
0.65
5.57
0.73

.0000 0.6231

.0570 0.3317

.0000 0.8059

.3580 0.5966

.0000 0.7592

.5153 0.5036
0000 0.6954

.3580 0.5966

.0022 0.5353
~ 4150 0 ~ 5724
.0000 0.8059
~ 5153 0. 5036
. 0000 0:7351
F 4654 0

'526'.4848

0.0245 t0.4969
0.1702

'.4297

-0. 2193
0.3250

-0.1702
0.1649
0.1944

'.4969

0. 2193
0.3974

-0.2142
Iaired coeparisons ot least square neans betveen periods
Source

Period

Difference Std. Brr. T-value

0.3158 0.1014 3.706 .0004 0.5443 0,2074

Prob. Upper'5t Lower 95t

Paired caeparisons of least square scans for stations betveen periods
Source

Star ion 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.4382
0.4523
0.2970
0. 1612
0.5092
0.3971

0.2489
0.2392
0.2564
0.2564
0.2367
0.2522

Difference Std. Err.
1.76
1.89
1 ~ 16
0.63
2.15
1. 57

.0815 0,8515

.0616 0 '495
F 2495 0 '228
.5310 0.5870
.0339 0.9023
~ 1187 0 ~ 8160

T value Prob. Upper 95t Lower 95't

0.0248 „
0.0550
0,1287

-0.2646
0.1161

-0.0218

Station-period scans and deltas frees original data where control nial

Station Standard Upper Lower
Statian-I'eriod N Mean Range Error '95't c.i. 95t c.i. Mean

Delta
Delta
Range

Upper
95't CIi.

Lover
95t C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op-2
1015 Op 1
1015 Op-2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op 2

19 0.00 0.00 0.000
3 0.00 0.00 0.000

18 0.00 0.00 0.000
0.00 0.00 0.000

14 0.00 0.00 0.000
3 0.00 0.00 0.000

14 0.52 2.00 0.184
3 0.08 0.25 0.083

19 0.00 0.00 0.000
4 0.00 0.00 0.000

16 0 '9 1.25 0.081
3 0. 17 0. 50 0. 167

0.92 0.1'2
0.44 0.28

0.36 0.02
0.88 0.55

5.09
1.42
4.56
1.06
3.59
1.42
3.07
1.33
5 ~ 09
1.06
4.73
1.25

14.75
3.75

12. 50
3.75
8.50
3.15
9.50
3.75

14.75
3.75

13.00
3.25

~ 7.09
6.47

4 6.31
3. 94
5.35
6. 41
4.87

i6.54
7.09
3.94
6.68
5.60

3.09
-3.64
2.80
1,81
1.83

-3.64l.27
3.87
3.09
1.81
2.79

-3.10
Period scans and deltas trace original control data where n 1

Per iod

Op 1
Op 2

Station Standard Upper Lower
N Mean "

Range Error 95t C.I. 95t C.I.
19 5.09 14.75 0.952 7.09 3.09

4 1.06 3.75 0.904 3.94 -1.81



Analysis ot Variance tor SPQ for 0354 - Lottia ochracaa

Stations 2210, 0611, 0910, 0915. 1015, 1210

Data transtormad using log base10(x + .5)

Results tor Analysis ot Variance

Source Source dt Error dt P-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONiPERIOD
STATIONS SEASON
PERIOD i STATIONS SEASON

Results for Pover Analysis
Pcwer at alpha ~ .1

102.000
102.000
102.000
102.000
102.000
102.000
102.000

0. 51
5.59
1 ~ 35
3,44
1.78
0.61
0.41

0.4767
0.0200
0.2512
0.0667
0.1245
0.6906
0.8418

Source

PERIOD
STATION'PBRIOD

Non
Centrality
Parameter

0. 51
8.88

Adjusted non-
Centrality
Parameter Pcwer

Power to
Ad)usted .Detect 50\
Pover Change

0.00 0.1841 0.7070
3.70 0.1115 0.3767 0.1570

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value I'rob.

Period in DC
Period in PC
Period in PC-S
Period in PC-W
I'eriod in DC-S
Period in DC W

0.5390
0.1645
0 ~ 1865
0.1425
0.4111
1.4892

0.4772
0.2174
0.2486
0.3566
0.5212
0.7996

1.129 .2614
0.757 .4510
0.750 .4550
0.400 ~ 6903
0 789 .4320
1.862 .0654

Least square means 6 confidence intervals troca analysis of variance

Source LS Naan Std. Brr. T-value Prob. Vpper 958 Lover 958

Period Op-I
Period Op-2
Op 1 0611
Op 2 0611
Op.l 0910
Op 2 0910
Op.l 0915
Op 2 0915
Op 1 1015
Op-2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op-2 2210

0.042
0. 021
0.112
0. 173

-0.255
-0.025
0.067
0, 101
0.132
0.283
0, 181
0.297
0.009
0.155

0.0355
0.0799
0.0794
0 ~ 1994
0.0848
0.1880
0.0950
0.1994
0.0950
0 '994
0.0794
0.1880
0.0866
0. 1994

1.17
0.26
1 ~ 41
0.87
3.01
0. 13
0.70
0 F 51
1.39
1.42

. -2.28
1 ~ 58
0.11
0.78

.2446

.7943

.1610
3865

.0033

.8961

.4843

.6118

.1671

.1594

.0246

.1169

. 9141

.4384

0.0174
0.1535
0 '440
0.1575
0, 1144
0.2874
0.0911
0.2294
0.2900
0,6135
0. 0493
0.6093
0 1532
0.1758

0clccs
0. 1117
0.0191
0.5043

-0.3960
0.3366
0.2245

-0.4324
0.0255

.0.0483
-0.3130
0.0147
0,1345
0.4860

Paired comparisons of least square means between periods

Source

Period 0.0624 0.0874 -0.714 .4767 0.0821 -0.2075

Ditterence Std. Brr. T-value Prob. Upper 95% Lover 958

Paired comparisons ot least square means tor stations between periods
Source Dlfterence Std. Brr. T-value 'rob. Vpper 95% Lover 958

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.2855
0.2306
0.0348

-0. 1503
0.4784
0.1645

0.2146
0.2062
0.2209
0.2209
0.2041
0.2174

1.33
1 ~ 12
0. 16
0 ~ 68
2.34
0.76

.1863

.2660

.8752
,.4976
.0210
.4510

0 '418
0. 1117
0.4014
0.2163
0 ~ 1397
0.5253

0.0701
0.5729
0.3318
0,5169
0. 8171
0,1963

Station-period means and deltas from original data where control nil
Station Standard Vpper Lcwer

Station-Period N Wean Range Error 958 c.i. 95% c.i. Nean
Delta

Delta Vpper
Range 958 CIl.

Lcwer
958 C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op-1
1210 Op.2
2210 Op 1
2210 Op 2

Period means

20 0.29
3 1 ~ 17

19 1.28
0. 81

15 0.68
3 1.08

15 0.25
3 0.08

20 1.19
4 0.19

17 0.40
3 1.08

'I

and deltas trcca

1.25 0.082
2.00 0.601
3.00 0.201
1.25 0.271
2.00 0.183
2.00 0.601
1 ~ 50 0.112
0.25 0.083
4.75 0.261
0.50 0.120
1 ~ 50 0.119
2.75 0.846

0.46 0. 12
3.75 1.42
1.70 0.85
1.69 0.07
1.08 0.29
3.67 1.50
0.49 0.01
0.44 0.28
1.75 0.63
0.57 0.19
0.65 0.15
4.12 -2.56

original control data vhere nial

0.20
-0.58
-0.80
0.06

-0.20
0.50
0.23
0.50
0.70
0.69
0.05

-0.50

2.25 0.45
1.50 1.41
3.50 -0.30
2.25 1.56
2.25 0.15
3.25 3.57
2.75 0.64
2.00 3.21
5.00 0.13
2.25 2.45
F 25 0.44
1.00 0.74

0.05
-2.58
1.31
1. ~ 4
0.55
4.57
0. 18
2. 21
1 ~ 27
1.07
0.33
1.74

Period

Op 1
Op 2

Station Standard Upper Lover
N Wean Range Brror 958 C.I. 95% C. I.

20 0,49 1.75 0.113 '.72 0.25
4 0.88 1 ~ 75 0'505 2.48 0 '3



Analysis of Variance for SFQ for 0475 - Metandrocarpa taylori
Stations ~ 2210, 0611, 0910, 0915, 1015, 1210

Data noc, transformed.

Results for Analysis of variance

Source Source df Error df P-value Prob.

PERIOD
5BASON
STATION
PBRIODiSBASON
STATIONiPERIOD
STATIONS S BASON
PBRIODiSTATIONiSEASON

102.000
102.000
102.000
102.000
102.000
102.000
102.000

0.08
0.05
0.09
0.05
0.09
0.05
0.05

0.7727
0. 8231
0.9938
0. 8231
0.9938
0.9982
0.9982

Results for Pover Analysis
Po er at alpha ~ .1

Non-
Centrality

Source Parameter

Adjusted non-
Centrality
Parameter Poser

Pover to
Adjusted Detect 501
Po»er Change

PERIOD
STATIONS PERIOD

0.08
0.45

0.00 0.1140 0. 1106
0.00 0.1299 0.1221

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in FC-N
Period in DC-S
Period in DC-N

Least. square means

-0.6643
0.0000
0.0000
0.0000
1. 1786
0,1500

2,0878
0.9509
1,0877
1.5601
2.2799
3.4981

0.318 .7510
0.000 1.000
0.000 1.000
0 ~ 000 1.000
0.517 .6063
0.043 .9659

t confidence intervals from analysis of variance
Source LS Mean Std. Brr T-value Prob. Upper 95% Lover 95%

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op.2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op I 2210
Op.2 2210

0.111
»0.000
0.000
0.000
0.664
0.000
0.000
0.000

-0.000
0.000
0.000
0.000
0.000
0.000

0 ~ 1553
0.3494
0.3475
0.8721
0.3710
0.8222
0.4158
0. 8721
0.4158
0.8721
0.3475
0.8222
0.3790
0.8721

0.71
0.00
0.00
0.00
1.79
0.00
0.00
0.00

-0.00
0.00
0.00
0.00
0 F 00

-0.00

.4776
1.000
1.000
1.000
.0763
1.000
1.000
1.000
1,000
1.000
1.000
1.000
1.000
1.000

0.1471
0.5800
0.5768
1.4476
0.0485
1.3649
0.6901
1.4476
0.6901
1.4476
0.5768
1.3649
0.6292
1,4476

-0.3685
0.5800

-0.5768
1.4476-
1.2801 I

-1.3649
0 6901
1. 4476
0. 6901
1.4476
0.5768
1.3649

-0.6292
1.4476

Paired comparisons of least square means betveen periods
Source

Period

Difference Std. Brr. T-value

0.1107 0.3824 0.290 .7727 0.5240 -0.7454

Prob, Upper 95t Lover 95%

Paired comparisons of least square means for stations betveen periods
Source 'ifference Std. Err. T-value Prob. Upper 958 Lover 958

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.0000
-0.6643
-0.0000
-0.0000
0.0000
0.0000

0.9388
0,9021
0.9661
0.9661
0.8926
0.9509

0.00
0.74

-0.00
0.00
0.00
0.00

1.000
.4632
1.000
1.000
1.000
1.000

1.5583
0.8331
1.6037
1.6037
1.4817
1. 5'785

1.5583
2.1616
1.6037
1.6037
1.4817
1.5785

Station period means and deltas from original data vhere control nsi
Station Standard Upper Lover

Station-Period N Mean Range Brror 958 c.i. 958 c.i. Mean
Delta

Delta Upper Lover
Range 958 CZi. 95l C.Z.

0611 Op 1
0611 Op 2
0910 Op-1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op-1
1210 Op 2
2210 Op.l
2210 Op 2

20
3

19
4

15
3

15
3

20

17
3

0.00 0.00
0.00 0.00
0.91 15.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0,00

0.000
0.000
0.785
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

82 ~ 56 0.74

0.00
0.00
0. 91
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

15.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.74 -2.56

Period means and deltas from original control data where n~l

Period

Op 1
Op 2

Station Standard Upper Lover
N ~ Mean Range Error 958 C.Z. 958 C.Z.

20 0.00 0.00 0.000
0.00 0 F 00 0.000



Analysis of Variance for SAO for 0523 - Mitra idae

stations 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basejo(x ~ .I)
Results for Analysis o! Variance

Source Source df Error d! P-value Prob.

PERIOD
SEASON
STATION
PER IODI5 BASON
STATIONiPBRIOD
STATION~SEASON
PERIOD~STATION~SEASON

Results for I'over Analysis
Pover at alpha .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

5.32
0.03
6.68
0.58
0. 19
0. 19
0.35

0.0232
0.8576
0.0000
0.4410
0.9640
0.9645
0 ~ 8836

Source

Non-
Centrality
Parameter

Adjusted non- Power to
Centrality Ad)usted Detect 508
Parameter Power Pover Change

PERIOD 5.32 4.21 0,7410 0.6531 0.5595
STATIONePERIOD 0.97 0.00 0.1611 0.1720

Estimates for contrasts on combinations o! interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in Pc-N
Period in DC-S
Period in DC-N

1.6340
0.1492
0.2213
0.0772
2.1521
1.1159

0.7033
0.3204
0.3680
0.5245
0.7716
1. 1760

2.323
0.466
0.601
0.147
2.789
0.949

.0223
~ 6424
.5491
.8833
.0064
.3451

Least square means 6 confidence intervals from analysis 0! variance
Source LS Mean Std. Brr T-value Prob. Upper 958 Lover 95%

Period Op-1
I'eriod Op 2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op.j 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.265
0.562
0.149
0.136
0.095

-0.091
0.235
0.461

.0.836
1.317
0.408
0.859
0.355
0.504

0.0529
0. 1175
0.1182
0.2932
0.1260
0.2764
0 ~ 1416
0.2932
0. 1416
0.2932
0. 1182
0.2764
0.1291
0.2932

5. 01
4.79
1. 26
0.46
0.75
0.33
1.66

-1.59
5.90
4.49
3.45
3.11
2.15
1.12

.0000

.0000

.2097

.6438

.4542

.7436

.1001
~ 1148
.0000
.0000
.0008
.0025
~ 0071
.0886

0. 1773
0.3672
0.3454
0.3509
0.3039
0.3684
0 ~ 0000
0.0204
0.6004
0.8302

-0.2119
0.3995
0.1407
0.0174

0.3528
0.7573
0.0410
0.6230
0.1146
0.5498
0.4704
0.9535
1.0109
1.8041
0 6044
1.3178
0.5696

-0.9913

Paired comparisons of least square means betveen periods

Source

Period

Difference Std. Brr. T-value

0.2972 0.1288 2.307 .0232 0.5111 0.0833

Prob. Upper 95% Lover 958

Paired comparisons of least square means for stations betveen periods
Source Difference Std. Err. T-value Prob. Upper 95t Lo er 953

Station 0611
station oslo
Station 0915
Station 1015
Station 1110
Station 2210

0.2852
0.1854
0.2314
0.4815
0.4505
0.1492

0. 3161
0.3038
0.3256
0.3256
0.3006
0.3204

0.90
0.61
0.71
1.48
1.50
0.47

.3692 0. 8102

.5432 0.6899

.4790 0.7722

.1425 1.0223

.1372 0.9498

.6424 0.6813

-0.2398
0. 3192
0.3094
0.0593

-0.0488
0.3829

Station-period means and deltas from original data where control nwl

Station Standard UpperStation-Period N Mean Range Brror 95% c.i.
Lover

958 c.i. Mean
Delta

Delta
Range

Upper
95% CIi.

Lcncer
95% C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op.l
2210 Op 2

19
3

18
4

14
3

14
3

19

16
3

0 ~ 11 1.50
0.08 0.25
0.08 0.75
0.06 0.25
0.23 '.50
0.25 0.50
1.04 F 25
2.67 3 50
0 ~ 61 3.25
0.63 0.75
0.42 1,50
0.33 0.75

0.080
0.083
0.050
0.063
0.055
0. 144
0 241
1.064
0. 179
0.161
0.109
0.220

0.27
0.44
0.19
0.26
0.35
0.87
1.56
7.24
0.98
1.14
0.65
1.28

-0.06
0.28
0.02
0.14
0.11
0.37
0. 51
1 ~ 91
0.23
0. 11
0. 19
0.62

0.05
0.08
0.07

-0.06
0.14

-0.25
.0.95
2.67

-0.45
-0.63
0.25
0.33

0.75
0.25
1.75
0.25
0.75
0.50
2.75
3.50
4.00
0.75
2.50
0.75

0.14
0.28
0.26
0. 14
0. 01
0.37
0.44
1 ~ 91

-0.04
.0.11
0.04
0.62

0. 03
0.44
0.12

-0.26
-0.30
0.87

-1.45
7.24

-0.85
1. 14

-0.54
'1.28

Period means and deltas !ress original control data where naj

Period

Op 1
Op 2

Station Standard Upper
N Mean Range Error 95% C.I.

19 0.16 1.25 0.069 0.30
4 0.00 0.00 0.000

Lower
95% C.I

0.01



Analysis of variance tor SFO tor 0116 - Ophiothrix spp.
Stations ~ 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log base)0(x + .I)
Results tor Analysis of Variance

Source Source df Error dt P-value Prob.

PERIOD
SBASON
STATION
PBRIODiSEASON
STATION PERIOD
STATION~SEASON
PERIOD STATION SEASON

Results for Power Analysis
Power at alpha ~ .1

102.000
102.000
102.000
102.000
102.000
102.000
102.000

2. 10
17. 98
3.05
8.22
0.27
0.90
1.31

0. 1503
0.0000
0.0132
0.0050
0.9285
0.4820
0.2658

Source

PERIOD
STATIONS PERIOD

Non-
Centrality
Parameter

2.10
1. 35

Ad)usted non-
Centrality
Parameter Power

1.06 0.4198
0.00 0.1953

Power to
Ad/usted Detect 508
Power Change

0.2107 0.6753
0.1292

Bstimates for contrasts on combinations ot interaction terms

Source Ditference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Periad in PC-N
Period in DC-S
Period in DC-W

1 ~ 1221
0,1308
0.4381
0. 6991
0.7871
3.0314

0.7867
0.3583
0.4099
0.5878
0.8591
1.3181

1.426 .1568
0.365 .7158
1.069 .2876
1.190 .2367
0.916 .3617
2.300 .0235

Least square means 8 contidence intervals fram analysis ot variance
Source LS Hean Std. Err. T-value Probi Upper 95% Lower 958

Period Op-1
Period Op.2
OP 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op-1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.669
-0.461
0.701
0.253

-0.584
-0. 618
1.192

-0.938
-0.483
-0.205
0.830
0.593
0.221
0 ~ 096

O.O585
0. 1316
0.1309
0.3286
O.'1398
0.3098
0.1561
0.3286
0.1567
0.3286
0.1309
0.3098
0.1428
0.3286

11.44
3.50.

-5.35
0.77
4.18
2 ~ 19
7. 61

-2.86
-3.08
0.62
6.34
1.92
1. 59
0.29

.0000

. 0001
,0000
.4430
.0001
.0310
.0000
.0052
.0026
.5340
.0000
.0582
~ 1148
~7700

0.5723
0.2421
0.4835
0.2924
0.3524

-0. 1635
0.9315

-0.3928
0.2232
0.3404

-0.6123
0.0791
0,0099
0.4491

0.7666
-0.6792
-0. 9182
-0.7985
0. 8165

-1.1920
1.4516
1,4838
0.7433
0.7506
1 ~ 0410
1. 1017
0.4642
0.64)8

Paired comparisons of least square means between periods
Source

Period

Difference Std. Brr. T-value

-0.2088 0.1441 1.449

Paired «amparisons of least square means tor stations

Prob. Upper 95l

, 1503 0. 0303

between periods

Lower 958 ~

0.4480

Source

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.4478
0.0933
0.2532

-0.2781
-0.2362
0.1308

0,3537
0.3399
0.3640
0.3640
0.3363
0.3583

Difference Std. Err.

1 ~ 27
0.27
0.70
0.76
0.70
0.37

.2084

.7843

.4882

.4466

.4840

.7158

0.1394
0.6515
0. 3510
0.3261
0.3221
0.4640

T value Prob. Upper 95l Lower 95%

1 ~ 0350
0.4109
0.8575'.8824

-0.1946
0 '256

Statian-period means and deltas tron original data where control nil
Stat.ion Standard Upper LowerStation-Period N Hean Range Brror 95% c.i. 95t c.i Hean

Delta
Delta Upper
Range 958 Cli.

Lower
95% C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op-2
0915 Op 1
0915 Op 2
1015 Op-1
1015 Op-2
1210 Op I
1210 Op-2
2210 Op 1
2210 Op 2

20 0.81 2.75
3 0.83 2.00

19 0.95 3.50
4 0.88 2 ~ 25

15 2.83 6.50
3 1.92 2.00

15 0.75 2.75
3 0.58 1.25

20 2.11 8.50
4 1.69 F 00

17 0.20 0.75
3 0.33 oi75

0.115
0.601
0.231
0.505
0.480
0.583
0.210
0.363
0. 517
0.8)2
0.063
0.220

1.18
3.42
1 ~ 43
2.48
3.86
4.43
1. 20
2. 15
3.32
4.33
0.33
1 ~

28'.45

1 ~ 75
0,46
0.73
1.80
0.59
0.30

.0.98
0. 91

-0 96
0.06

-0.62

0.78,
0.75

-0.91
-0.81
2.78

-1.83
-0.'70
0.50

-2cos
1. 63
0. 17
0.25

2 ~ 75 0.41
2 ~ 25 2.10
3.50 -0.42
2.00 0.62
6.25 1.76
2.25 0.97
3.00 0.241.50, 1.36
8 ~ 75 0.88
3.25 1.14
1.00 .0.02
1.00 0.99

1.14
3.60

-1. 39
2 '4

-3.80
4.63

-1.16
-2,36
3.21

-4.39
-0.31
1.49

Period means and deltas frees original control data where nial

Period

Op. I
Op 2

Station Standard Upper Lower
N Hean , Range Brror 958 C. I. 95\ C.I.

20 0.04 0.25 0.020 0.08 0,01
4 0.06 0.25 0.063 0.26 -0.14



Analysis of Variance tor SFQ for 0398 - Pagurus spp.

Stations ~ 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselacx e .5)

Results tor Analysis ot Variance

Source

PERIOD
SEASON
STATION
PERIODiSEASON
STATION PERIOD
STATIONS SEASON
PERIOD STATIONiSSASON

Results for Pcwer Analysis
Paver at alpha ~ .1

Source dt Error dt

102.000
102.000
102.000
102.000
102.000
102.000
102.000

P-value

1.81
4.51
3.36
0.42
0.32
0.07
0.27

Prob.

0. 1819
0.0361
0.0075
0 ~ 5183
0.8981
0.9968
0.9294

Source

PERIOD
STATIONiPERIOD

Non
Centrality
Parameter

1.81
1. 62

Adjusted non-
Centrality
Parameter Power

Paver ta
Adjusted Detecc 50%
Pover Change

0.77 0.3798 0.2258 0.9565
0.00 0.2152 0.1540

Bstimates for contrasts on combinations ot interaction terms

Source Difference Scd. Err. T-value Prab.

Period in DC
Period in PC
Period in PC-S
Period in PC-M
Period in DC-S
Period in DC-M

-0. 6168
0.1328
0 '544

-0 ~ 2112
0.36<7
0.9890

0.5483
0.2497
0.2856
0.4097
0.5987
0,9186

1.235
-0.532
0.191
0. 516
0.609

-1.077

~ 2198
.5959
.8<92
.6073
~ 5438
.2842

Least. square means 8 confidence intervals trom analysis ot variance
Source LS Mean Scd. Brr. T-value I'rob. Upper 951 Lover 95%

Periad Op 1
Period Op-2
OP 1 0611
Op 2 0611
Op 1 0910
Op.2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op-2 1210
Op 1 2210
Op 2 2210

0.357
0 '92
0.713
0.820
0.397
0.693
0.537
0.492
0.306
0.331
0.034
0,328
0.158
0.291

0.0408
0 ~ 0918
0.0912
0.2290
0.0974
0.2159
0.1092
0.2290
0.1092
0.2290
0.0912
0. 2159
0.0995
0.2290

8.76
5.37
7.82
3.58
4.07
3.21
4.92
2 ~ 15
2.80
1.45
0. 31
1.52
1.59
1,27

.0000
F 0000
.0000
.0005
.0001
~ 0018
.0000
~ 0341
.0061
. 1514
~ 7108
~ 1324
.1150
.2066

0.4252
0.64<1
0.86<7
1.2003
0.5584
1.0510
0. 7179
0.8722
0.4871
0.7112
0.1854
0.6860
0.3235
0. 6712

0.2897
0.3401
0. 5618
0.<399
0.2350
0.3342
0.3554
0. 1118
0.1246
0.0<91
0.1175
0.0309
0.0070
0.0891

Paired comparisons at least square means betveen periods
Source

Period

Difference Std. Err. T-value

-0.1349 0.1004 -1.3<4 ,1819 0.0317 -0. 3016

Prob. Upper 95% Lover 95%

Paired camparisons ot least square means for stations betveen periods
Source Difference Std. Brr. T-value Prob. Upper 95% Lover 958

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.1068
0.2959
0.04<7
0 '252

-0.2936
0.1328

0.2465
0.2369
0.2537
0 '537
0.2344
0.2497

0.43
1.25
0. 18
0.10

-1.25
0.53

~ 6657 0.3024
.2145 0.0973
.8607 0.4658
.9212 0.3960
.2132 0.0955
.5959 0.2817

0. 5161
0.6891

.0.3765
0 '<63
0 6827
0.5473

Station period means and deltas from original data where control n~j

Scation Standard UpperStation-Period N Mean Range Error '58 c.i. Lover
958 c.i. Mean

Delta
Delta Upper
Range 95% Cli.

Lover
95% C.Z.

0611 Op 1
0611 Op-2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op-2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op 2

20
3

19
4

ls
3

15
3

20
4

17
3

1 ~ 33 8.00
0.33 0.75
2.42 7.00
1 ~ 31 3.75
3.05 14.50
1 ~ 33 1.75
4.53 12.50
3.08 6.50
7.31 14.25
2.9< 7.00
4.43 9.50
2.42 3.25

0.438
0.220
0.445
0.832
0.996
0.507
1.012
2.088
0.892
1.576
0.70<
1.044

2.24
1 ~ 28
3.36
3.96
5.19
3.51
6.70

12.07
9.18
7 '5
5.92
6.91

0.41
0.62
1.49

-1. 33
0.91
0.85
2.36

-5.90
5.45

-2.08
2.93
2.08

4.74
4.50
3.83
3.15
3.82
3.50
2.33l.75
1.25
2.13
1 ~ 54
2.42

18.25 6.60
6 '5 13.04

15.25 5.62
6.25 8.26

16.50 6.03
7.25 12.52

18.25 4.92
12.25 17.20
18.00 1.00
9.75 8.96

16.00 3,25
9.25 13 ~ 91

2.87
4.04
2.04
0.76
1. 60

-5.52
0.26

13.70
-3.50
4.71

-0.17
-9.07

Period means and deltas tram original control data where nvj

Period

Op 1
Op 2

Station Standard Upper
N Mean Range Error 958 C.Z.

20 6.06 15 F 00 0.763 '7.66
4 5.06 6.25 1.352 9.36

Lcwer
958 C.Z.

4.47
0.76



Analysis of variance for sFQ foz 0544 - pelecypoda unid. boring
Stations w 2210, 0611, 0910, 0915, 1015. 1210

I
Data transformed using log basej0(x a .5)

Results for Analysis of variance

Sou rqe Source df Error df P value Prob

PERIOD
SEASON
STATION
PERIOD'SEASON
STATION~PERIOD
STATION~SEASON
PERIODoSTATIONtSEASON

Results for Power Analysis
Power at alpha ~ .1

102.000
102.000
102.000
102.000
102.000
102.000
102.000

0 ~ 14
3 ~ 08
4,74
0.01
0.78
0.12
0.59

0.'7065
0.0823
0.0006
0.9144
0.5663
0.9867
0.7087

Source

PERIOD
STATION+PERIOD

Non
Cent.rality
Parameter

0. 14
3.90

Adjusted non-
Centrality
Parameter Power

0.00 0 ~ 1238
0.00 0.3918

Power to
Adjusted Detect 50%
Power Change

0.9174
0.1633

Estimates for contrasts on combinations of interaction tezms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-W
Period in DC-S
Period in DC.W

0.2229
0.0773
0.2538
0.0992
0.0393

-0.4851

0.7234
0.3295
0.3769
0 '406
0.7900
1 ~ 2122

0.308 .7586
0.234 ~ 8151
0.673 .5023
0.184 .8547
0.050 .9604
0.400 .6898

Least square means 4 confidence intervals from analysis of variance
Source Std. Brr. T-value Prob. Upper 95% Lower 958

Period Op 1
Period Op-2
OP 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op.l 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op-2 1210
Op 1 2210
Op-2 2210

0 '77
-0.627
0.180
0.098
0.899

-0.554
0.619
0.921
1.066

-0.939
0.908
0.577
0.748
0.671

0.0538
0.1211
0 ~ 1204
0.3022
0.1286
0.2849
0. 1441
0.3022
0 ~ 1441
0.3022
0.1204
0.2849
0.1313
0.3022

12.57
5.18
1 ~ 50

-0.32
-6.99
1.94
4.29

-3.05
7.40
3. 11
7.54
2 F 02
5.70
2 ~ 22

.0000

.0000

.1378

.7461
F 0000
,0547
,0000
,0029
.0000
.0025
,0000
.0456
.0000
.0286

0.5873
0.4256
0.3799
0.4035
0.6858
0.0809
0.3794
0.4196
0.8265

-0.4370
0. 7081
0. 1037

-0.5305
0.1696

0.7660
0,8276
0.0198

-0.5997
-1.1125
1.0267

-0.8577
1.4228
1.3048
1.4403
1 ~ 1079
1.0496
0.9665
1.1728

Paired comparisons of least square means between periods
Source

Period

Difference Std. Erz. T-value

0.0500 0.1325 0.378 .7065 0.1699 0.2700

Prob. Vpper 95% Lower 958

Paired comparisons of least square means for stations between periods
Source Difference Std. Brr. T-value Prob. Upper 958

Station 0611 0.2782 0.3253 0 '6 .3944 0.8182Station 0910 0.3453 0.3126 1.10 .2718 0.1735Star.ion 0915 0.3027 0.3348 . 0.90 .3681 0.8584Station 1015 0.1271 0.3348 0.38 .7051 0,4287Station 1210 -0.3314 0.3093 1.07 .2866 0.1821Station 2210 0.0773 0.3295 0.23 .8151 0.4697
Station-period means and deltas from original data where control n 1

Lower 958

0 ~ 2618
-0.864'2
-0.2530
Oi6828
0.8448

-0.6242

Station Standard Upper LowerStation-Period N Mean Range Brror 95% c.i. 958 c.i. Mean
Delta

Delta
Range

Upper Lower
95% Cli. '95% C.i.

0611 Op 1
0611 Op 2
0910 Op-1
0910 Op 2
0915 Op 1
0915 Op-2
1015 Op-I
1015 Op.2
1210 Op-1
1210 Op 2
2210 Op 1
2210 Op 2

20 0.50 2.00
3 0 92 ji25

19 10.28 19.00
4 15.75 57.00

15 6.63 14.25
3 11.33 18.25

15 18.48 51 75
3 11.83 15.25

20 13.61 25.25
5.38 9.25

1'7 9 ~ 80 17.00
4.58 2.75

0.127
0.363
1.285

14.006
1.007
5.355
3.670
4.664
1.648
2,073
1.287
0.821

0.77
2.48

12.98
60.32

8.79
34.37
26.35
31.90
17.06
11.97
12.33

8 ~ 11

0.23
0.65
7.58

-28.82
4.47

11.71
10. 61
8.24

10.16
1.22
6.87
1 ~ 05

0.66
0;25

-9.12
15.19
5.43

10.67
17. 28
11 ~ 17

-12.45
4.81
8.35

-3.92

7.00
0.00

24.50
56.00
18.75
19.50
51.75
16.00
25.25
10.00
18.00
1.50

1.48

6.13
28.66
2.98

13.87
9.16

10.21
8.98
2.25
5 '8

~ 1.92

-0.15

12.11
59.04
7.89

35.21
25.41

-32.55
-15.92

11. 87
11.22
5.91

Period means and deltas froca original control data where n~j

Period
Station Standard Vpper

N Mean Range Error 95% C.I.
Lower

958 C.I.
Op 1
Op 2

20 1 ~ 16 5.75 0.361 1.92 0.41
4 0 ~ 56 1.25 0.'277 1.44 0.32



Analysis ot Variance for SAQ for 0529 - Phidiana hiltoni
stations ~ 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo(x w .I)
Results tor Analysis ot Variance

Source Source dt Error dt P-value Prob.

PERIOD
SBASON
STATION
PER IUD i SEASON
STATIONiPBR IOD
STATIONS SEASON
PERIOD~STATION SEASON

96.000
96.000
96.000
96.000
96.000
96.000
96.000

0.28
1.03
2.25
1 ~ 49
0.60
0.33
0.20

0.5981
0,3128
0.0558
0.2253
0.6962
0 ~ 8938
0.9609

Results tor Povet'nalysis
Pover at alpha ~ .I

Non
Cent ra 1 ity

Source Parameter

PBRZOD 0.28
STATZONiPERZOD 3.02

Adjusted non-
Centrality
Parameter Power

0.00 0.1464
0.00 0.3236

%ever to
Adjusted Detect 50%
Power Change

0.4038
0. 1474

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in PC-S
I'eriod in PC-w
Period in DC-S
Period in DC-w

0.1039
0 ~ 3759
0.2546
0.4913
1.3323
1. 1245

0 F 8256
0.3761
0.4320
0.6157
0.9058
1. 3805

0.126 .9001
1.000 .3200
0 '89 .5571
0.808 .4213
1.471 .1446
0. 815 .4174

Least square means a contidence intervals from analysis of variance
Source Std. Brr. T-value Prob. Upper 95E Lower 958

Period Op-1
Period Op-2
Op 1 0611
OP 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op.2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op.2 2210

0.361
0.441
0.155
0.136

.0.653
0.847
0.735
0.368
0.431
0.232
0.470

-0.654
0.032
0.408

0.0620
0.1379
0. 1387
0 ~ 3442
0,1479
0.3245
0.1663
0. 3442
0.1663
0.34 F 2
0.1387
0.3245
0 ~ 1516
0. 3442

5.82
3.20
1 ~ 12
0.40
4.42
2.61
4.42
1.07
2.59
0.68
3.39

-2.02
0. 21
1.19

.0000
~ 0019
.2663
.6936
~ 0000
~ 0105
.0000
.2872
.0110
~ 5012
.0010
.0466
.8326
.2387

-0.2580
0.2120
0.3854
0.4356
0,4076

-0.3082
0.4589
0.2033
0.1548
0.3393
0.2396

-0.1151
0.2196
0.1636

0.4641
0.6100
0. 0153
0.7077
0.8988

-1.3860
1 ~ 0111

-0.9400
0.7071
0.8040

-0.7003
-1.1930
0.2839
0.9797

Paired comparisons of least square means betveen periods
Source

~ Period

Difterence Std. Brr. T-value

0.0800 0.1512 0.529 .5981 0.3311 0.1712

Prob. Upper 95t Lover 95%

Paired comparisons of least square means tor stations betveen periods
Source Difference Std. Err. T-value Prob. Upper 958 Lover 958

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.2911
0.1939

-0.3666
0.1986
0.1842
0.3759

0 ~ 3711
0.3566
0 '822
0.3822
0.3529
0.3761

0.78
0.54

-0.96
0.52
0.52
1.00

.4341 0.9074

.5879 0.7862

.3398 0.2682

.6046 0.4363
~ 6030 0.7703
.3200 1.0005

.0.3252
0.3984
1.0015
0.8334
0.4020
0.2481

Station-period means and deltas from original data where control n~l
Station Standard Vpper Lower

Station-Period N Mean Range Brror 95% c.i. 95\ c.i. wean
Delta

Delta Upper
Range 95% CIi

Lover
95% C.Z

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op.2
0915 Op-1
0915 Op 2
1015 Op.l
1015 Op-2
1210 Op 1
1210 Op.2
2210 Op-1
2210 Op 2

19 0.00 0.00
3 0.08 0.25

18 1 ~ 31 7.00
4 1.50 2.75

14 1.32 5.25=-
3 0.33 0.75

14 0.43 2.00
3 0.25 0.75

19 0 ~ 71 2.75
4 0.56 1.25

16 0.09 0.50
0.17 0,25

0.000
0.083 0.44
0.416 2.18
0.729 3.82
0.393 2,17
0.220 1.28
0. 113 0. 80
0.250 1.33
0. 216 1. 16
0.313 1.56
0.045 0,19
0.083 0.53

0.28
0.43

-0.82
0.47

-0.62
0.06

-0.83
0.26
0.43
0.00
0.19

0.11
-0.08

1. 19
1.50

-1.29
0.33
0.39
0.25
0.61

-0.56
0.02
0. 11

F 25 0.25
0.25 0.28
7.25 0.33
2.75 0.82
5.50 0.42
0.75 0.62
2.25 0.01
0.75 0.83
3.00

, 0.20
1.25 0.43
1,75 0.22
0. 25 0. 19

0.04
0.44
2.06

-3.82
-2.16
1.28
0.78
1.33
1.01
1.56

-0. 19
-0.53

Period means and deltas from original control data where n~l

Period

Op 1
Op 2

Station Standard Upper Lower
N wean Range Brror 951 C.i. 95t C.Z.

19 0.11 1.25 0.067 0.25 0.04
4 0.00 0.00 0.000



Analysis of Variance for SFQ for 0735 - Phragmatopoma californica
Stations 2210 ~ 0611, 0910, 0915. 1015, 1210

Data transfozmed using log hassle(x + I)
Results for Analysis of Variance

Source Source df Brror df P-value Prob.

PERIOD
SEASON
STATION
PERIODiS BASON
STATIONiPERIOD
STATION~ SEASON
PERIOD STATION SEASON

Results for I'over Anal'ysis
Power at alpha ~ .1

102,000
102.000
102.000
102.000
102.000
102.000
102.000

15.08
0.18
2.95
0.01
1.26
0.23
0.07

0.0002
0.6685
0.0156
0.9269
0.2849
0.9505
0.9963

Source

Non-
Centrality
Parameter

Adjusted non-
Centrality
Parameter Pover

Pover to
Adjusted Detect sct
Pover Change

PERIOD 15.08 13.78 0.9865 0.9795 0.6507
STATIONiPBRIOD 6 '2 1.20 0.5648 0.1841 0.1046

Estimates for contrasts on combinations of interaction terms

Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in Pc-s
Period in PC N
Period in DC-S
Period in DC-N

2.9926
0.4889
0.4546
0.5232
3.1094
2.8759

0. 8159
0. 3716
0.4251
0.6097
0.8910
1.3672

3.668 .0004
1.315 .1913
1.069 .2874
0.858 .3929
3.490 .0007
2.104 .0379

Least square means a confidence intezvals from analysis of variance
Source LS Mean Std. Err. T-value Prob. Vpper 958 Lever 958

Period Op-1
Period Op-2
Op 1 0611
Op.2 0611
Op.l 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op.l 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.863
0.283
0. 912
0.826
0.816
0.042
0.604
0.616
0.762
0.577
1.0 ~ 3
0.315
1,043
0.554

0.0607
0.1365
0.1358
0.3408
0.1450
0.3214
0.1625
0.3408
0.1625
0.3408
0.1358
0. 3214
0. 1481
0.3408

14. 22
2.07
6.72
F 42
5.63
0. 13
3.72

-1.81
4.69
1.69
7.68
0.98
7.04
1.63

.0000

.0407
,0000
.0171
.0000
.8970
.0003
.0738
.0000
.0933
.0000
.3298
,0000
, 1070

0.9641
0.5098
1.1376
1. 3921
1.0565
0.5751
0.8740
0.0499
1.0318
1 ~ 1432
1.2680
0,8481
1.2890
1.1200

0.7626
0.0564
0.6868
0.2605
0.5752
0.4917
0.3345
1.1814
0 '923
0.0116
0.8172
0.2188
0.7973
0. 0115

Paired comparisons of least square means betveen periods
Source

Period

Difference Std. Brz. T-value

0.5803 0.1494 3.883 0002 0.8283 0.3322,

Prob. Upper 95% Lower 958

Paired comparisons of least square means for stations betveen periods
Source Difference Std. Err. T-value Prob. Vpper 958 Lover 95%

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.0859
0.7742
1 ~ 2199
0. 1847
0.7280
0.4889

0.3669
0.3525
0.3776
0.3776
0.3489
0.3716

0.23
2.20
3.23
0.49
2.09
1.32

.8153 0.6950

.0304 1.3594

.0017 1.8467

.6258 0 '115

.0394 1,3070

.1913 1.1058

0.5231
0. 1890
0.5931
0.4421
0.1489
0.1280

Station-period means and deltas frcca original data vhere control n~l

Station Standard Vpper Lover
Station-Period N Mean Range Brror 958 c.i. 951 c.i.

Mean
Delta

Delta
Range

Upper
95% Cli.

Lover
95% C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op.2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op-2

20 8.23
3 0.42

19 3.92
6.69

15 5 ~ 15
3 33.42

15 '.47
3 3.50

20 2.03
4 3.19

17 1 ~ 84
3 1.33

76.25
1.00

12.00
4.50

12.25
19.75

F 50
10. 00
5.75
3.00
5.00
2.50

4.028
0.300
0.731
1.012
0.994
6.583
0.810
3.253
0.329
0.680
0.382
0.726

16.66
1.71
5.46
9 ~ 91
7.28

61.74
5. 20

17.50
2.71
5.35
2.65
4.46

0. 21
0.88
2.38
3.47
3.02
5.09
1.73

10.50
1.3 ~
1 ~ 02
1.03
1.79

40.44
7.92

43.09
1. 19

23.40
-25.08
25.08
4.83

46.64
4 69

49.29
7.00

190.25
11.50

138.00
6.75

106.25
14.50
92.75
4.75

136.25
8.00

132.75
12.25

62.75
22 '2
65.37
6.07

42.03
6.90

41.67ill~ 18
67.93
10.52
73.68
22.45

18.12
-6.39
20.82
-3.70
4.77

43.27
8.49
1 ~ 51

25.34
1 ~ 14

24.89
-8.45

Period means and deltas from original control data where n 1

Period

Op 1
Op 2

Station Standard Upper Lover
N Mean Range Error 958 C.I. 95% C.I

20 48.66 133,50 10.253 70.12 27.20
7.88 10.75 2.242 15.01 0.74



Analysis of Variance for SAQ tor 0558 - Pisaster giganteus
Stations ~ 2210, 0611. 0910, 0915, 1015. 1210

Data transformed using log baselo(x w .5)

Results for Analysis ot variance

Source Source df Error dt P-value Prob.

PBRIOD
SEASON
STATION
PERIOD~SEASON
STATIONS PERIOD
STATION~SEASON
PERIOD STATION'SEASON

Results tor Power Analysis
Power at alpha ~ .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

2.69,
0.27
1.15
0.61
1,17
0.89
0 '5

0.1046
0.6070
0 ~ 3391
0.4364
0.3275
0.4901
0.5897

Source

PERIOD
STATIONiPBRIOD

Non
Centrality
Parameter

2.69
5.87

Adjusted non- I'ower to
Centrality Adjusted Detect 50%
Parameter Power Power Change

1.63 0.4935 0.3547 0.9639
0.75 0.5336 0.1511 0.1512

Bstimates for contrasts on combinations of interaction terms

Source Dltference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in FC-N
Period in DC-S
Period in DC N

0.1543
-0.0027
0.0720
0.0775

-0.4680
-1.0406

0.4204
0. 1915
0.2200
0 ~ 3135
0.4613
0.7030

1.794 .0759
-0.014 .9886
0.321 .7441
0 ~ 247 .8052
1.015 .3129
1.480 .1421

Least square means 8 confidence intervals from analysis of variance
Source LS Nean Std. Err. T-value I'rob. Upper 9St Lower 95%

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op I 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.243
0.117

-0.456
0 ~ 030
0.136
0.206
0.307
0.110
0.266
0.335
0.298

-0.027
0,002
0.004

0.0316
0 '702
0.0706
0. 1753
0.0753
0.1652
0.0847
0. 1753
0.0847
0. 1753
0.0706
0.1652
0.0772
0. 1153

-7.70
1.67
6.45
0. 17
1 ~ 81
1.25
3.62

-0.63
3.14
1. 91
4.21
0. 17
0.02
0.03

F 0000
.0981
.0000
.8638
.0734
.2150
~ 0005
.5324
~ 0023
.0593
~ 0001
.8691
.9826
9799

0. 1910
-0.0007
0.3385
0.2610
0.0112
0.0682
0.1663
0 ~ 1813

-0.1252
0.0434

-0.1803
0.2471
0.1299
0.2955

-0.2959
0 2339
0.5731
0.3212
0.2614
0.4807
0.4475
0.4009
0.4064
0.6256
0.4]49
0.3018
0.1265
0.2867

Paired ccmparisons ot least square means between periods
Source

Period 0.1262 0.0110 1.639 .1046 0,0017 0.2541

Difterence Std. Brr. T-value Prob. Upper 95% Lower 95l

Paired comparisons of least square means tor stations between periods
Source Difterence Std. Err. T-value Prob. Upper 9St Lower 958

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

-0.4256
0.0699
0. 1970
0.0687
0.2703
0.0027

0. 1890
0. 1816
0.1946
0. 1946
0 ~ 1797
0. 1915

-2.25
0.39
1.01
0.35
1.50
0. 01

.0266 0.1118

.7009 0.3716

.3139 0.1262

.1247 0.3920

.1359 0.0282

.9886 0.3153

0,7395
0.2317

-0.5203
-0.2545
0.5687
0 ~ 3208

Station-period means and deltas from original data where control n 1

station Standard Upper Lower
Station Period N Nean Range Error 95% c.i. 95% c.i. Nean

Delta
Delta
Range

Upper
95% CIi ~

Lower
958 C.I.

0611 Op-1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op-1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op.2

19 2 '3 5.00 0.295
3 1.00 2.00 0,629

18 0.67 1.75 0 116
1.00 2.25 0.510

14 1.32 3.00 0.246
3 1.08 2.00 0.601

14 1.27 6.50 0.465
3 1.67 1.25 0.363

19 1 30 2.75 0.186
4 0. 69 1. 25 0. 258

16 0.31 0.75 0.058
3 0.58 0.75 0.220

2,65 1.41
3 ~ 71 1 ~ 71
0.91 0.42
2.62 0.62
1.85 0.19
3.67 -1 ~ 50
2.27 0.26
3.23 0.10
1.69 0.91
1.51 0.13
0.44 0.19
1.53 0.37

-1.70
-0.50
0.32

-0.50
0.89

-0.58
-0.84

1. 17
0.97
0. 19
0.05

-0.08

5.75
2.50
2.25
2.00
2.50
1.75
7.00
0.75
3.25
1. 00
2.25
0.75

0.97
2.79
0.05
0.88
0.42l.93
0.10
0.22

-0.58
0.49
0.35
0.87

2.42
-3.79
0.59
1.88

-1.31
3.09
1.78
2.12

-1.37
0.87
0.25
1.03

Period means and deltas from original control data where nial

Period
Station Standard Upper

N Nean Range Brror 95% C.I.
Lower

95% C.I<

Op-1
Op 2

19 0.33 1.50 0.096 0.53 0.13
4 0.50 0.50 0.102 0 ~ 82 0.18



Analysis of Variance for SPQ for 0389 - Pista spp.

Stations ~ 2210, 0611, 0910, 0915. 1015. 1210

Data transformed using log basej0(x + .I)
Results for Analysis of Variance

Source Source df Brror df P-value Prob.

PBRIOD
SEASON
STATION
PERIODiSEASON
STATIONiPERIOD
STATION SEASON
PERIOD'STATIONiSEASON

Results for Pover Analysis
Pover at alpha a .1

102.000
102.000
102.000
102.000
102.000
102.000
102.000

16.29
14.82
10.35

1.82
0.74
1. 02
0.79

0.0001
0.0002
0.0000
0.1799
0.5946
0.4094
0. 5615

Source

PBRIOD
STATION'ERIOD

Non-
Centrality
Parameter

16z29
3.70

Adjusted non- Pover to
Centrality Adjusted Detect 50t
Parameter I'over Pover Change

14.97 0.9910 0.9860 0.5852
0.00 0.3768 ~ 0.1967

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC.S
Period in PC-W
Period in DC-S
Period in DC-W

2. 6189
0.4082
O.i0484
0.7680
1. 9657
3.2722

0.6826
0.3109
0.3557
0.5101
0.7455
1. 1438

3.836 .0002
1.313 .1922
0.136 . 8920
1.505 .135$
2,637 .0097
2.861 .0051

Least square means a confidence intervals from analysis of variance

Source, LS Mean Std. Bz'r. T-value Prob. Upper 958 Lover 958

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op.j 0910
Op 2 0910
Op.j 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op.2 2210

-0.324
0.828
0.168

-0.000
0.053
0.392
0.219
1.154
0.958
1.495

.0.688
1.328
0.193
0.601

0.0508
0.1142
0.1136
0.2852
0.1213
0.2689
0.1359
0.2852
0. 1359
0.2852
0. 1136
0.2689
0. 1239
0.2852

-6.38
7.25
1.48
0.00
0.44
1.46
1.61
4.05
7.05
5.24
6.05
4.94
1. 55
2 ~ 11

.0000 -0.2395

.0000 -0.6386
~ 1431 0 ~ 3562
1.000 0.4733
.6617 0.1481
1483 0.0547

.1104 0.0068

.0001 0.6810

.0000 -0.7323

.0000 -1.0219

.0000 0.4990

.0000 0.8815

.1234 0.0132

.0376 0.1274

-0.4081
-1. 0179
0.0209
0.4733

-0.2546
0.8379

-0.4446-l.6277
1. 1836
1.9686

-0.8762
1.7740
0.3983
1.0741

Paired comparisons of least square means betveen periods
Source

Period

Difference std. err. T value

0.5045 0.1250 4.035 .0001 0.7120 0.2970

Prob. Upper 958 Lover 958

Iaired comparisons of least square means for stations betveen periods

Source Difference Std. Brr. T-value Prob. Upper 95l Lover 95%

Sta'cion 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.1677
0.3384
0.9354
0.5373
0.6402
0.4082

0.3070
0.2950
0.3159
0. 3159
0.2919
0.3109

0.55
1 ~ 15
2.96
1.70
2.19
1 ~ 31

.5861 0.6772

.2540 0.8280

.0038 1.4598

.0920 1.0617

.0306 1.1247

.1922 0.9243

0. 3419
0. 1512
0.4110
0.0129
0. 1557
0.1079

Station. period means and deltas from original data vhere control nej

Station Standard Upper Lover
Station. Period N wean Range Error 95t c.i. 958 c.i.

wean
Delta

Delta Upper
Range 958 CIi.

Lover
958 C.I.

0611 Op 1
0611 Op.2
0910 Op.l
0910 Op-2
0915 Op 1
0915 Op.2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op.2

20 0.01 0.25 0.013 0.04
3 0.00 0.00 0.000

19 0.11 0.50 0.040 0.19
0.31 1.25 0.313 1.31

15 0.35 2.75 0.189 0.75
3 1 ~ 33 2.25 0.712 4.40

15 1 ~ 68 4 '5 0.352 , 2.44
3 3.25 3.50 1.127 8.10

20 1.43 9 '5 0.516 2.50
4 2.81 5.00 1.063 6.19

17 0.30 1.00 0.081 0.47
3 0 '3 0.75 0.220 1.28

0,01

0.02
0.68
0.05
1.7$
0.93
1. 60
0. 35
0.57
0. 13
0.62

0.11
0.00
0.03
0.06
0.18
1.3$
1 ~ 52
3.25
1.30
2,56

-0.15
0.33

0.50 0.21
0.00
1.00 OilS
2 '5 1.40
2.75 0 F 20
2.25 1.73
4.75 0.75
3.50 1.60
9.00 0.26
5.00 0.93
1.50 0.06
0.75 0.62

0.02

.0.10
1.53
0 F 57
4.40
2.28
8.10
2 3 ~

-6.05
0.36
1.28

Period means and deltas from original control data vhere naj

Period

Op 1
Op 2

Station Standard Upper Lover
N wean Range Error 95t C.I. 95\ C.I.

20 0.13 0.50 0.046 0.22 0.03
4 0.25 1.00 0.250 1.05 0.55



Analysis of Variance for SFO Cor 031'7 - Pododesnus cepio
Stations ~ 2210, 0611, 0910, 0915, 1015, 1210

Data tranaferned uSing 1Og baaejo(X w .I)
Results for Analysis of Variance

Source Source dC Error df P-value Prob.

PERIOD
SEASON
STATION
PERIODS SEASON
STATION*PERIOD
STATIONS SEASON
PERIODiSTATIONiSEASON

Results Cor Pover Analysis
Po er at alpha ~ .1

102.000
102.000
102.000
102.000
102.000
102.000
102.000

0.37
9.16
3.12
6.76
0.46
1.42
0.54

0.5433
0.0031
0 ~ 0116
0.0107
0.8023
0 2216
0.7462

Source

PBRIOD
STATIONiPERIOD

Non-
Centrality
Paraseter

0.37
2.32

Adjusted non- Power to
Centrality Adjusted Detect. 50't
Paranecer pover Power Change

0.00 0.1616 ~ 0.5047
0.00 0.2694 0. 1536

Estinates Cor contrasts on cosbjnatjons of interaction terna
Source Difference Std. Brr. T-value Prob.

Period in DC
I'eriod in PC
Period in FC-S
Period in PC-W
Period in DC-S
Period in DC-N

-0. 5917
0.1556
0.0000
0.3113
2.2961
1. 1126

0.6508
0.2964
0 '391
0.4863
0. 7107
1.0905

-0.909 .3654
0.525 6007
0.000 1.000
0.640 .5236

-3.231 .0017
1.020 .3100

Least square scans a conCidence intervals free analysis of variance
Source LS acean Scd. Brr. T value Prob. Upper 95t Lover 95't

Period Op-1
Period Op-2
OP 1 0611
Op 2 0611
Op 1 0910
Op.2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op-I 2210
Op 2 2210

0.189
0.116
0.652

-0. 515
0. 173
0.000
0.397
0.272
0. 113
0.000
0.240
0.091
0.156
0.000

0.0484
0.1089
0 ~ 1083
0.2719
0. 1156
0.2563
0.1296
0.2119
0.1296
0.2719
0.1083
0 '563
0 ~ 1182
0. 2119

3.90
-1.07
6.02
1.89
1.49
0.00
3.06
1.00
1.34
0.00
2 ~ 22
0.35
1.32
0.00

.0002

.2892

.0000

.0610
1387

1.000
.0028
~ 3194
.1844
1.000
.0288
.1242
.1907
1.000

-0.1084
0.0647
0.4719
0.0637
0. 0194

'.4255
0. 1816
0. 1792
0.3883
0.4513

-0.0604
0.5161
0.3518
0.4513

0.2691
0.2968
0. 8314

-0.9662
-0.3646
0.4255
0.6119
0.7233
0.0420
0.4513
0.4200
0 '348
0.0405
0.4513

Paired conparjsons of least square nsans betveen periods
Source

Period

Difference Std. Brz. T-value

0.0727 0.1192 0.610 .5433 0.1252 0,2705

Prob. Upper 95t Lower 95t

Paired ccxnparjsons of least square neans for stations betveen periods
Source Difference Std. Err. T-value Prob. Upper 95t Lo er 95t

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.1367
0. 1726

-0.1241
0 ~ 1732

.0.3309
0,1556

0.2926
0 ~ 2812
0.3012
0. 3012
0.2783
0 ~ 2964

-0.47
0.61
0.41
0.58
1 ~ 19
0 ~ 53

~ 6414 0.3491
.5 '7 0 '942
.6196 0.3752
.5665 0.6731
.2372 0.1310
.6007 0.6477

0.6225
0.6394
0.6247
0.3268
0.7928
0.3364

Station-period reans and deltas Crea original data where control nij
sr ac.ion Standard Upper Lower

Station-Period N Mean Range Brror 95t c.i. 95t c.i. Nean
Delta

Delta Upper
Range 951 Cli.

Lover
95t C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op-2
0915 Op-1
0915 Op-2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op-1
2210 Op-2

20 1.96 5.50 0.390
3 0.67 1.25 0.363

19 0.55 1.75 0.141
0.06 0.25 0.063

15 0.75 2.50 0.201
3 0,08 0.25 0,083

15 0.07 0.50 0.038
3 0.00 0.00 0.000

20 0.64 4.25 0.228
4 0.00 0.00 0.000

17 0.04 0.25 0.024
3 0,00 0.00 0.000

jr78 1 15
2.23 0.90
0.85 0.26
0 ~ 26 0.14
1.18 0.32
0.44 -0.28
0.15 -0.02

1,12 0.16

0.09 0 ~ 01

1. 86
0.67

-0.46
0.00
0.67

-0.08
0.02
0.00
0.54
0.06
0.06
0.00

5.75 1.03
1.25 0.90
2.25 0.16
0.00
2.25 -0.28
0.25 0.28
0.75 0.13
0.00
4.25 0.08
0.25 0.26
0.75 0.17
0.00

-2.69
-2.23
-0.76

1.06
-0.44
-0.09

-1,00
0.14
0,05

Period scans and deltas free original concrol data vhere n~j

Period

Op 1
Op-2

Station Standard Upper Lover
N Mean Range Error 95\ C. I. 95t C. I.

20 0.10 0.50 0.038 0.18 0.02
4 0.06 0.25 0.063 0.26 0.14



Analysis of Variance for SF(} for 0492 - porifera unid. (encrusting}

Stations i 2210, 0611, 0910, 0915, 1015, 1210

Data transforued using log base10(x i .5}

Results for Analysis of Variance

Source Source df Brror df P value Prob.

PBR IUD
SEASON
STATION
PERIOD'SEASON
STATZONiPERIOD
STATION SEASON
PERIODiSTATION SBASON

Reaulte fOr Pcver Analyeie
Pover at alpha a .1

102.000
102.000
102.000
102.000
102.000
102.000
102.000

0.06
0.56
4 '3
0.16
0.31
0.14
0.33

0 '054
0 '568
0.0011
0.6863
0.9057
0.9818
0.8933

Source

Non-
Centrality
Paraeeter

Adjusted non- Pover to
Centrality Adjusted Detect 50%
Paraueter Pover Pover Change

PERIOD 0.06 0.00 0.1102
STATIONS PERIOD 1.55 0.00 0.2104

Estinates for contrasts on coebinations of interaction terna

0.9070
0. 1911

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in FC-S
Period in FC-W
Period in DC-S
Period in DC-W

0.0964
0. 0174
0.1090
0. 1438
0.0363
0.1565

0.4191
0.1909
0.2184
0.3132
0.4577
0.7022

0.230
0.091
0.499
0.459
0.079
0.223

.8186

.9276

.6188

.6472

.9370

.8241

Least square scans 6 confidence intervals froa analysis of variance

Source LS Wean Std. Err. T-value Prob. Upper 95% Lover 958

Period Op-1 0.184
Period Op-2 0.165
Op 1 0611 0.219
Op 2 0611 0. 159
Op.l 0910 0.224
Op 2 0910 0.031
Op.l 0915 0.084
Op.2 0915 0.147
Op.l 1015 0.254
Op 2 1015 0.358
Op 1 1210 0 F 449
Op 2 1210 0.439
Op 1 2210 0.128
Op 2 2210 0.146

Paired cosparisons of least

0.0312
0. 0701
0.0698
0,1751
0.0745
0. 1651
0.0835
0.1751
0.0835
0.1751
0.0698
0.1651
0.0761
0. 1751

5.89
2.35
3. 15
0.91
3. 01
0.19
1. 01
0.84
3.04
2.04
6.43
2.66
1.68
0.83

.0000

.0208

.0022

.3663

.0033

.8511

.3155

.4045

.0030

.0435

.0000
~ 0090
.0953
.4079

square scans betveen periods

0.2354
0 '811
0.3352
0.4495
0.3477
0.3051
0.2227
0.4372
0.3921
0.6485
0.5645
0.7132
0.0018
0. 1451

0.1319
0.0483,
0. 1036
0.1317
0.1004
0.2429

-0.0543
0 ~

1440'.1150"

0.0672
0.3330
0.1653'.2544

0.4361,

Source

Period 0 ~ 0190 0.0768 0 ~ 247 ~ 8054 0 ~ 1464 0.1084

Difference Std. Err. T-value Prob. Upper 95% Lover 95%

Paired cocparisons of least square scans for stations betveen periods
Source

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.0606
0.1930
0.0624
0 ~ 1043
0.0095
0.0174

0.1885
0.1811
0 ~ 1940
0. 1940
0.1792
0. 1909

Difference * Std. Brr.

0.32
1.07
0.32

-0.54
0.05
0.09

.7486 0.373
'28900.4936

.7484 0.2596

.5920 0.2177

.9579 0.3069

.9276 0.3343

T-value Prob. Upper 958 Lover 95%

0.2523
-0.1076
0,3843 .

0.4262
-0.2880
0.2995

Station-period scans and deltas free original data vhere control n 1

Station Standard Upper Lover
Station-Period N Wean Range Brror 95% c.i. 958 c.i. Wean

Delta
Delta
Range

. Upper
95% CIi.

Lover
951 C.Z.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op.2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op 2

20 0.91 2.75 0.174 1.28
3 0.58 0.25 0.083 0.94

19 0,75 1.75 0.138 1.04
1.06 1.50 0.344 2.16

15 1.27 3.50 0.248 1.80
3 0.75 0.75 0.250 1.83

15 0.78 2.75 0.226 1.27
0.50 1.50 0.500 2.65

20 0.18 1.00 0.060 0.30
4 0.06 0.25 0.063 0.26

1'7 2 .63 6.00 0.460 3.61
3 2.42 4.75 1.387 8.38

0.55
0.22
0.46
0.03
0.73

-0.33
0.30

-1.65
~ 0 F 05

0. 14
1.66

-3.55

0.68
0.58
0.78
0.06
0.28
0.42
0.77
0.67
1.41
0.94
1.04
1. 25

5.25
0.75
3.75
2.25
4.50
1.25
4.25
2.00
4.00
1.00
7.50
5.25

1.22
1. 53
1.33
1.57
1.01
1. 98
1.46
3.25
1.93
1. 62
0.04
5.29

0. 13
0.37
0.23
1.70

-0.45
1.15
0.07

-1.92
0.90
0.26

-2.05
7.79

Period scans and deltas fron original control data vhere n 1

Period

Op 1
Op 2

Station Standard Upper Lover
N Wean Range Error 95% C.Z. 95\ C.Z.

20 1.59 3.50 0.235 2.08 1.10
4 1.00 1.00 0.204 1.65 0.35



Analysis of Variance for SPQ for 0530 - Pseudonelatoea torose

stations ~ 2210, 0611 ~ 0910, 0915, 1015, 1210

Data not transforned.

Results for Analysis of variance

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PBRIOD'SEASON
STATIONiPBRIOD
STATION SEASON
PERIOD*STATION~SEASON

Results for Power Analysis
Pover at alpha a .1

102.000
102,000
102.000
102.000
102.000
102.000
102.000

I 32.58I 1.73
5 0.48
1 26 ~ 19
5 0. 15
5 0.21
5 0 ~ 05

0.0000
0.1911
0.'7880
0.0000
0.9790
0.9559
0.9982

Source

Non-
Cencrality
Paraneter

Adjusted non- power to
Centrality Adjusted Detect Sol
Paraseter Power pover Change

PERIOD 32.58 30.94 1.0000 0.9999 0.2392
STATIONiPERIOD 0.76 0.00 0.1521 ~ 0,1594

Escinates for contrasts on cosbinarions of interaction terms

Source Difference std. Err. T-value Prob.

Period in DC
Period in FC
I'eriod in PC-S
Period in FC-N
Period in DC S
I'eriod in DC-N

3.0135
0.6171
0.1042
1.2500
0.27'll
5.7500

0.5885
0.2680
0.3066
0.4397
0. 64'26
0.9860

5.121 ~ 0000
2.526 .0131
0.3 ' 7347
2.843 .0054
0,431 .66'73
5.832 .0000

Least square scans 6 confidence intervals Iron analysis of variance

Source LS Hean Std. Err. T-value Prob. Upper 95% Lover 95%

Period Op-I
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op.l 0915
Op 2 0915
Op I 1015
Op 2 1015
Op I 1210
Op 2 1'210
Op I 2210
Op 2 2210

0.820
0.205
0.896
0.250
0.946
0.208
0.784
0.187
0.557
0.125
0.810
0 ~ '208
0.927
0.250

0.0438
0.0985
0.0979
0.2458
0,1046
0. 2318
0, 1172
0.'2458
0.1172
0.2458
0.0979
0.2318
0.1068
0.2458

18.73
2,08
9.15
1.02
9. 05
0.90
6.69
0.76
i.'75
0.51
8.27
0.90
8.68
1.02

F 0000
F 0400
.0000
.3115
.0000
~ 3708
F 0000
.4474
.0000
.6122
.0000
.3108
.0000
.3115

0.8926
0.3683
1.0584
0,6580
1 ~ 1200
0.5930
0.9786
0.5955
0.7513
0.5330
0.9721
0.5930
1.104 ~
0.6580

0.7473
0.0414
O.'7333
0. 1580
0.7729
0. 1764
0 '896
0.2205
0.3623

-0.2830
0.6470

-0.1164
0.7497
0. 1580

Paired cooparisons of least. square neans betveen periods

Source Difference Std. Brr. T value Prob. Upper 9SE

Period 0 ~ 6151 0.1078 5.108 .0000 0.7940

Paired cooparisons of least square scans for scations betveen periods

Lover 95%

0.4362

Source Difference Std. Brr. T-value Prob. Uppex'5% Lover 95%

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.6458
0. 7381
0.5966
0. 4318
0.601'I
0. 6771

0.2646
0.2543
0.2723
0 ~ 2723
0 ~ 2516
0.2680

2.44
2.90
2 ~ 19
1.59
2.39
2.53

0164
0045
0307
1159
0187
0131

1.0851
1. 1601
1.0486
0,8838
1.0188
1. 1220

0.2066
0.3161
0 ~ 1446
0.0202
0.1836
0 ~ 2322

Station-period means and delcas froeL Original data vhere control nil
Station SCandard upper LOver

Station-Period N Hean Range Error 958 c.i. 958 c.i.
Hean Delta Upper

Delta . Range 95% Cli. Lover'5%

C.Z ~

0611 Op I
0611 Op 2
0910 Op-1
0910 Op 2
0915 Op 1
0915 Op-2
1015 Op 1
1015 Op 2
1210 Op-1
1210 Op 2
2210 Op 1
2210 Op 2

20
3

19

15
3

15
3

20
4

1'7
3

0.03 0.25
0.00 0.00
0.00 0.00
0.00 0.00
0.20 " 1.25
0.08 0.25
0.42 1.00
0.17 0.50
0.11 0.75
0.00 0.00
0.06 0.25
0.00 0.00

0. 011
0.000
0.000
0.000
0.104
0.083
0.093
0.167
0. 046
0.000
0. 021
0.000

0.06 0.01

0.42 -0.02
0. ~ 4 0.28
0.62 0.22
0.88 -0.55
0.21 0 '2
0.1'2 0.00

0.79
0. 3'3
0.80
0.31
0.57
0.25
0.35
0.17
0.70
0. 31
0.79
0.33

1.25
0. 50
1.25
0.50
2.25
0.50
2.00
0.50
1.50
0 F 50
1 ~ 50
0.50

1.00
1.05
1. 02
0.69
0.92
0.87
0.11
0.88
0.92
0.69
1.03
1.05

0.58
-0.38
0.58
0.07
0.22
0.37
0.01

-0.55
0.48

-0.07
0.56

-0.38

Ieriod eeans and deltas frere original control data where n~l

Period

Op I
Op.'I

st,acion Standard Upper Lower
N Hean Range Brror 95% C.Z. 958 C.Z,

20 0.81 1.25 0.099 1.02 0.61
4 0.31 0.50 0.120 0.69 0.07



Analysis of Variance for SP(} for 0612 - Pugettia spp.

Stations 2210, 0611, 0910, 0915 ~ 1015, 1210

Data transformed using square root(x + .1}

Results for Analysis of Variance

Source

PERIOD
SEASON
STATION
PERIOD~SEASON
STATIONiPERIOD
STATIONiSBASON
PERIOD~STATION~ SBASON

Results for Pover Analysis
Power at alpha .1

Source df Error df
102.000
102.000
102.000
102.000
102.000
102.000
102.000

P value

3.75
5.76
0.66
0.87
2.40
0.82
0.09

Prob.

0.0555
0.0182
0.6550
0.3532
0.0425
0. 5401
0.9943

Source

PERIOD
STATIONwPBRIOD

Non
Centrality
I'arameter

3,75
11.98

Ad)usted non Pover to
Centrality Ad(usted Detect 50%
Parameter Pover Power Change

2.68 0.6101 0.4928 0.8969
6.74 0.8360 0.5916 0.1889

Bstimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in FC
Period in PC-S
Period in PC-W
Period in DC-S
Period in DC-W

1.3784
0.0408
0. 2183
0.2999
1.7635
0.9934

0.6285
0.2863
0.3275
0.4697
0.6864
1.0532

2.193
0.142
0.667
0.639
2.569
0.943

.0306

.8870

.5065

.5246
,0116
.3478

Least square means & confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Vpper 958 Lover 95t

Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op.2 1015
Op 1 1210
Op 2 1210
Op-1 2210
Op-2 2210

0.373
0.228
0.144
0.214
0.267
0.305

-0.098
0 F 407
0. 127
0.086,

Period Op-1 0.153
Period Op-2 -0.070
Op 1 0611 0.361
Op 2 0611 0.009

0.0468
0.1052
0.1046
0.2626
0. 1117
0.2475
0.1252
0.2626
0.1252
0.2626
0.1046
0.2475
0. 1141
0.2626

3.28
0.66
3.45
0.03
3.34

-0.92
1. 15
0. 82
2.14

-1.16
0.94
1.64

-1. 11
0.33

.0014

.5094

.0008

.9730

.0012

.3602

.2536

.4161

.0350

.2474

.3498

. 1036

.2689

.7438

0.2309
0. 1050
0,5342
0.4447
0.5585
0 ~ 1834
0.3515
0.2215
0.4752
0.1304
0.0754
0. 8174
0.0626
0.3498

0.0757
-0.2443
0. 1870
0.4269
0.1877'0.6384

0.0641
-0.6502,
0.0597
0.7413
0.2719
0.0044

-0.3163
0.5219

Paired comparisons of least square means between periods

Source

Period

Difference Std. Err. T-value

0.2229 0.1151 1.937 .0555 0.4140 0.0319

Prob. Upper 95% Lower 95l

Paired ccmparisons of least square means for stations betveen periods
Source

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.3517
0.6006
0. 3581
0.5729
0.5048

-O.O4OS

0.2826
0.2716
0.2909
0.2909
0.2687
0.2863

Difference Std. Brr. T-value

1 ~ 24
2.21
1. 23

i 1.97
1.88
0.14

.2162

.0292
~ 2211
.0516
.0632
.8870

0.8208
1.0514
0.8409
1.0557
0.0587
0.4344

Prob. Vpper 951 Lover 958

0.1175
0.1498
0.1247
0.0900
0.9509
0. 5160

Station-period means and deltas from original data vhere control nij
Station Standard VpperStation-Period N Mean Range Error'5% c.i. Lover

95% c.i. Mean
Delta

Delta Vpper
Range 95t CIi.

Lower
95E C.Z.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op-2
1210 Op 1
1210 Op 2
2210 Op-1
2210 Op 2

20 0.54 2.50
3 0.58 0.50

19 0.62 3.00
4 1.31 2.25

15 1 ~ 13 3.25
3 1.33 2.50

15 0.58 2.00
3 1.08 0.75

20 1.28 3.75
4 0.06 0.25

17 1.29 2.50
3 0.92 1.75

0.142 0.83
0.167 1.30
0.183 1.00
0.553 3.07
0.269 1.71
0 ~ 741 4.52
0.165 0.94
0.220 2.03
0 ~ 226 1.75
0.063 0.26
0.166 1.65
0.546 3.27

0.24
0. 13
0.23
0.45
0.56
1.85
0.23
0.13
0.80
0.14
0. 94
1 ~ 43

0,49
0.08
0 ~ 42
0.81

-0.13
-0.83
0.42
0.58

.0.25
0.44
0.28

-0.42

2.50
0 ~ 75
3.50
2.00
3.50
2.25
2.50
0.25
4.75
0.75
2.25
1.50

0.83
0.87
0.85
0 '6
0.51
1.97
0.80

-0.22
0.32
0.94
0.02
1.48

0.15
-1.03
0.01
2.38
0.77

-3.63
0.03
0.94
0 '2

-0.06
-0.58
.2 ~ 31

Period means and deltas from original control dara where nvl

I'eriod

Op-1
Op 2

Station Standard Vpper
N Mean Range Error 95% C.Z.

20 1 ~ 03 1.75 0.126 1.29
4 0. 50 0. 50 0. 102 0. 82

Lover
95% C.Z.

0.76
0.18



Analysis of Variance tor SAQ for 0426 - Pycnopodia helianthoides
Stations ~ 2210, 0611, 0910, 0915, 1015, 1210

Data cranstormed using square root(x v .5)

Results tor Analysis of Variance

Source Source dt Brror dt P-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONiPERIOD
STATI

ONE'S

BASON
PERIOD STATION~ SEASON

Results for Pover Analysis
I'over ac alpha ~ .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

0.39
4.00
0. 14
4.12
0.11
0.05
0. 11

0.5362
0.0483
0.9821
0.0322
0.9895
0.9982
0.9896

Source "

PBRIOD
STATIONiPERIOD

Non-
Centrality
Parameter

0.39
0.56

Adjusted non- Pover co
Centrality Ad/usted Detect Sot
Parameter Pover Pover Change

0.00 0.1631 0.5096
0.00 0.1377 0.1102

Estimates tor contrasts onicombinatjons ot interaction terms

Source Difference Std. Err. T-value Prob.
I'eriod in DC
Period in PC
Period in FC-S
Period in FC-W
Period in DC-S
I'eriod in DC-w

0. 1573
0.0883
0.0030
0. 1'136
0. 6172
0. 9318

0.3600
0.1640
0.1884
0.2685
0.3950
0.6020

0.431 .6631
0.538 .5917
0.016 .9874
0.646 .5195

-1.563 .1215
1.548 .I'249

Least square s»ans 6 confidence intervals from analysis ot variance
Source LS Mean Std. Err. T-value Prob. Upper 95% Lover 958

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op.l 0910
Op 2 0910
Op 1 0915
Op-2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0. 179
0.138
0.208
0.176
0.228
0.117
0.136
0. 176
0.113
0.103
0, 161
0.117
0.224
0.136

0.0271
0.0601
0.0605
0.1501
0.0645
0. 1415
0.0725
0.1501
0.0725
0. 1501
0.0605
0. 1415
0.0661
0. 1501

6.60
2.29
3.44l.17
3.54
0.83
1.88
1.17
1.56
0.68
2.66
0.83
3.40
0.91

.0000 0.2234

.02 ~ 3 0.2374

.0009 0.3083

.2440 0.4252

.0006 0.3356

.4092 0.3523

.0635 0.2565

.2440 0.4252

.1218 0.2336

.4953 0.3520

.0091 0.2615

.4092 0.3523

.0010 0.33 '

.3663 0.3855

0.1336
0.0377
0.1074
0.0733
0.1213
0.1177
0.0151
0.0733
0.0072
0.1465
0.0606

-0. 1171
0. 1147
0.1131

Paired comparisons of least square s»ans betveen periods
Source

Period

Difference Std. Err. T-value

0.0409 0,0659 0.621 .5362 0.1504 -0.0686

Prob. Upper 95% Lover 958

I'aired comparisons of least square s»ans for stations betveen periods
Source Ditference Std. Brr. T-value Prob. Upper 958 Lover 95E

Station 0611
Stacion 0910
Station 0915
Station 1015
Starion 1210
Station 2210

0. 0318
0.1111

-0.0398
0. 0105
0.0437
0.0883

0. 1618
0. 1555
0.1667
0.1661
0.1539
0.1640

0.20
0.'71
0.24
0.06
0.28
0.54

~ 8444 0 ~ 3006
~ 4765 0.3694
.8116 0.2370
.9501 0.2873
.7170 0.2993
.5917 0.3606

0.2369
0.1471
0.3167
0.2664
0.2119
0.1841

Station-period e»sns and deltas from original data «here control nij
Station Standard Upper Lover

Station-Period N Mean Range Brror 95% c.i. 95% c.i.
Mean

Delta
Delta Upper
Range 95t CIi.

Lover
95% C.I.

0611 Op 1
0611 Op.2
0910 Op.l
0910 Op-2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op-2

Period s»ans

19 0.28 1.50 0.105
3 0.00 0.00 0.000

18 0.24 1.50 0.08 '
0.06 0.25 0.063

14 0.34 1.25 0.100
3 0.00 0.00 0.000

14 0.36 1.25 0.097
3 0.17 0.50 0.167

19 0.30 1.00 0.062
0.06 0.25 0.063

16 0.16 0.50 0.050
3 0.08 0.25 0.083

0.50 0.06

0.41 0.06
0.26 0.14
0.56 0,12

0. 57 0. 15
0.88 0.55
0.43 0.11
0.26 -O.li
0.26 0.05
0.44 0.28

and deltas from original control data vhere nvl

0,37
0.42
0.42
0.31
0.25
0.42
0.23
0.25
0.34
0.31
o.ie
0.33

2.25
0.75
2.50
0.75
2.25
0.75
1. 50
0.75
1. 50
0.75
2.00
0.75

0.61
1.37
0.70
0. 81
0.58l.37
0.49l.33
0.54
0.91
0.77
1 ~ 28

0.12
0.53
0.13
0.19
0.08
0.53
0.03
0.83
0. 14

-0.28
0.19
0.62

Period
SCation Standard Upper

N Mean Range Error 95I C.I.
Lover

95% C.I.
Op 1
Op 2

19 0.64 1.75 0.104 0.86 0.43
0.38 0.75 0.161 0.89 0 ~ 14



Analysis of Variance for SFQ for 0934 - Salmacina tribranchiata
Stations 2210. 0611. 0910, 0915. 1015, 1210

Data transformed using square root(x w .I)
Results for Analysis of variance

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PERIODS SEASON
STATIONS PERIOD
STATIONiSEASON
PERIODi STATIONiSEASON

102.000
102.000
102 000
102.000
102.000
102.000
102.000

22.61
1.33
2.07
0.39
1.32
0.35
0 F 58

0 ~ 0000
0.2515
0.0755
0.5363
0,2631
0 '814
0.7119

Results for Power Axuxlysis
Power at alpha w .I

I

Non-
Centrality

Source Parameter

Adjusted non- Power to
Centrality Adjusted Detect, 50%

~ Parameter Power Power Change

PERIOD 22.61 '1.16 0."9990 0.9983 0.3505
STATIONiPBRIOD 6.58 1.45 0.5814 0.2029 0.3 ~ 15

Bstimates for contrasts on combinations of interaction texms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC S
Period in PC-W
Period in DC-S
Period in DC-N

2.8114
0.0761
0.3478
0.1956
3.4401
2.1827

0.5236
0.2385
0.2728
0. 3912
0.5717
0.8772

5.370 .0000
-0.319 .7502
1.275 .2052
0.500 .6182
6.017 .0000
2.488 .0145

Least square means a confidence intexvals from analysis of variance
Source LS Nean Std. Brr. T-value Prob. Upper 95% Lower 95%

Period Op-1
Period Op-2
OP 1 0611
Op 2 06XX
Op-1 0910
Op 2 0910
Op 1 09X5
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 X210
Op 1 2210
Op 2 2210

0.344
0.112
0.530
0.000
0.388
0.153
0.386

-0.275
0.465
0 183
0.507
0 '76
0.214
0.138

0.0389
0.0876
0.0871
0. 2187
0.0930
0.2062
0.1043
0. 2187
0. 1043
0.2187
0.0871
0.2062
0.0951
0.2187

8.82
1.28
6.08
0.00
4.17

-0.74
3.70
1.26
4.46
0.84
5.82
0.37
2.25

-0.63

.0000

.2034

.0000
1.000
.0001
.4595
.0003
.2108
0000

. ~ 043

.0000

.7118

.0266

.5304

0.4084
0.0333
0.6747
0.3630
0.5422
0,1892
0.5594
0.0877
0.6379
0. 1'799
0.6518
0.4187
0.0560
0.2253

0.2791
0.2576
0.3855
0.3630
0.2334
0.4954
0.2132

-0.6384
0.2918
0.5462
0.3625
0.2659
0. 3716
0.5007

Paired ccmparisons of least square means between periods
Source

~ Period

Difference Std. Brr. T-value

0.4559 0.0959 4.755

Prob. Upper 95%

.0000 0 ~ 6150

Lower 958

0.2967

paired comparisons of least square means for stations between periods
Difference Std. Brr. T-value Prob. Upper 958 Lower 958

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0. 5301
0.5409
0.6617
0.6480
0.4308
0.0761

0.2354
0.2262
0.2423
0.2423
0.2238
0.2385

2.25
2.39
2.73
2.67
1.92
0.32

.0265 0.9209

.0186 0.9164

.0074 1.0638

.0087 1.0502

.0571 0.8023

.7502 0.3197

0. 1393
0.1654
0.2595
0.2458
0.0592
0.4720

Station-period means and deltas from original data ~here control neX

Station Standard Upper Lower
Station-Period N Mean Range Error 958 c.i. 958 c.i. Nean

De Ir.a
Delta Upper
Range 958 CIi. Lower'58 C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op I
0915 Op 2
1015 Op 1
XOXS Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op 2

20 0.00
3 0.00

19 0,16
4 0.19

15 0.15
3 0.25

15 0.05
3 0.33

20 0.01
0.00

17 1.73
3 0.08

0.00 0.000
0.00 0.000
1.00 0.064
0.25 0.063
0.75 0.064
0.00 0.000
0.25 0 F 027
1.00 '.333
0.25 0.013
0.00 0.000
7.25 0.4 ~ 1
0,25 0.083

0.29 0.02
0.39 0.01
0.29 0.01

0.11 0.01
1.77 1 ~ 10
0.04 -0.01

2.67 0.80
0.44 -0.28

0. 81
0.00
0.68
0.06
0.63
0.25
0.73

-0 '3
0.80
0.13
0.83
0.08

2.00
0.00
2.00
0.50
2.50
0.00
1.75
1.00
2.00
0.50
7.00
0.25

1.09

0.96
0.32
1. 01

1.05
1.10
1.08
0.52
0.01
0.28

0 F 54

0 ~ 41
-0.4 ~
0.26

0.42
1,77
0.52

-0.27
1.68
0.44

Period means and deltas from original control data where n~X

Period

Op 1
Op 2

Station Standard Upper Lower
N Nean Range Brror 95\ C.I. 958 C.I.

20 0.81 2.00 0.132 1.09 0.54
4 0.13 0.50 0.125 0.52 0.27



Analysis of Variance for SAQ for 0615 - Setpulidae unid.
Stations a 2210, 0611, 0910, 0915, 1015, 1210

Data tranafOrmed ueing 1Og baeelo(X w .I)
Results for Analysis of Variance

Source Source df Brror df P-value Prob.

PBRIOD
SEASON
STATZON
PERIODiSBASON
STATIONiPERIOD
STATZON e SEASON
PERIODisTATIONiSEASON

Results for Pover Analysis
Pover at alpha ~ .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

6.93
0.86
1.03
0.83
1. 39
0.36
1.63

0.0099
0.3572
0.4022
0.3653
0.'2363
0.8753
0. 1589

Source

PERIOD
STATIONiPERIOD

Non-
Centrallty
Parameter

6.93
6.93

Adjusted non- Pover to
Centrality Adjusted Detect. SOl
Parameter Pover Power Change

5.78 0.8336 0.1113 0.3944
1.19 0.6022 0.2279 0.1110

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in FC-S
Period in PC-N
Period in DC-S
Period in DC-M

2.3837
0.4958
0.9134
0. 0182
2.9612
1,8062

0.9956
0.4535
0.5210
0.7424
1. 0923
1.6648

2.394
1.093
1.153
0.105,
2.111
1.085

.0186

.2770
~ 0828
.9164
. 0019
.2807

Least square means 4 confidence intervals from analysis of variance
Source LS Kean Std. Err. T-value Prob. Upper 95% Lower 951

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op.l 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op-1 2210

~ Op 2 2210

-0.507
-0.987
0.482
1.478
0.363

.1.305
-0.985
0.496

.0.220
-0.636
-0.269
0.789
0.721
1.216

0.0748
0.1663
0. 1673
0.4150
0. 1783
0.3913
0.2005
0.4150
0.2005
0.4150
0.1673
0. 3913
0.1828

. 0.4150

6. 71
-5.93
2.88

-3.56
2.04

-3.34
. 4.91

1.19
-1.10
1.53

-1.61
2.02

-3.94
2.93

.0000

.0000

.0049

.0006

.0445

.0012

.0000
2354

.2748

.1289
~ 1112
.0467
.0002
.0042

0.3824
-0.710 ~
0.2041

-0.7885
.0.0669
-0.6553
0.6523
0.1938
0.1128
0.0536
0.0089

-0.1387
-0.4170
0.5270

0.6309
1. 2627

-0.7597
2. 1672
0.6593
1 ~ 9551
1. 3182

-1.1849
-0.5532

1.3251
0.5467

-1.4386
1.02 ~ 1

-1.9056
Paired comparisons of least square means betveen periods
Source

Period

Difference Std. Brr. T-value

0.4799 0.1823 2.632 .0099 0.7827 0 ~ 1771

Prob. Upper 95% Lower 951

Paired comparisons of least square scans for stations betveen periods
Source Difference Std. Err. T-value Prob. Upper 95% Lover 95%

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.9959
0.9421

-0 ~ 4897
0.4155
0.5198
0.4958

0.4475
0.4300
0.4609
0.4609
0.4256
0.4535

2.23
2.19

-1.06
0.90
1.22
1.09

.0284 1.1391

.0309 1.6564
~ 2907 0.2759
.3696 1.1811
~ 2249 1 '266
~ 2770 1.2490

0.2527
0.2279
1,2552

-0.3500
0.1870

-0.2574

Station-period means and deltas from original data vhere control nial

Station Standard Upper Lover
Station-Period N Nean Range Brror 958 c.i. 958 c.i. Nean

Delta
Delta
Range

Upper
95% CIi.

Lover
95% C.Z.

0611 Op-1
0611 Op 2
0910 Op-1
0910 Op 2
0915 Op-l
0915 Op-2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op 2

19
3

18

14

14

19
4

16
3

1 ~ 66 9.00
6.25 15.50
0,69 2.50
6.19 20.00
2.20 9.50
0. 61 1. 50
0.52 2.00
1.00 2.75
0.57 3.75
0.88 1.75
1.94 8.50
3.83 9.50

O.SS2 2.82
4.719 26.56
0.201 1.13
4.638 20.95
0.756 3.83
0.441 2.56
0.204 0.96
0.878 4.78
0.222 1.03
0.389 2.11
0.635 3.29
3 ~ 087 17.11

0.50
14.06
0.26
8.57
0.56
1.23
0.08
2 '8
0. 10

-0.36
O.SS
9.45

1 ~ 34
-6.25
0.36
6. 19

-1.93
0. 61

-0.25
1.00

-0.25
0.88
1. 67

-3.83

7.75
15.50
4.25

20.00
10.00

1. 50
2.25
2.75
6.00
1.75
8.50
9.50

0.32
14 ~ 06
0.10
8.57

-0,32
1.23
0.06
2.78
0. 31
0.36
0.40
9.45

2.36
26.56
0.82

20.95
3.54

-2.56
0.56

-4.78
0.81

-2.11
2 ~ 94

17. 11

Period means and deltas from original control data where n 1

Period

Op-1
Op 2

Station Standard Upper Lover
N Nean Range Error 95% C.I. 958 C.Z.

19 0.32 2.25 0.160 0.65 0.02
4 0.00 0.00 0.000



Analysis ot Variance tor SAQ for 0318 - Serpulorbis squamigerus

Stations a 2210, 0611, 0910, 0915, 1015, 1210

Data transfers»d using log baselo(x w .I)
Results tor Analysis of variance

Source Source dt Error df P-value Prob.
PERIOD
SEASON
STATION
PERIODS SEASON
STATION>PERIOD
STATION>SEASON
PERIOD>STATION SEASON

Reaulta fct'Ower Analyeia
Pover at alpha ~ .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

13.67
0.04
1.56
2.53
0.67
0.68
0.95

0.0004
0.8382
0.1802
0. 1148
0.6494
0.6429
0.4535

Source

PBRZOD
STATION>PERIOD

Non-
Centrality
Paraa»ter

13.67
3.34

Adjusted non-
Centrality
Parameter Power

12.38 0.9786
0.00 0.3416

Power to
Ad)usted DetecC 50%
Power Change

0.9678 0.7645
0. 1056

Escimates tor contrasrs on combinations ot interaction terms

Source Ditference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in FC-S
Period in PC-N
Period in DC-S
Period in DC-N

2.8679
1.0527
1.4694
0.6361
4.1388
1.5969

0.9650
0 '396
0.5050
0.7197
1.0588
1. 6131

2.972 .0037
2.395 .0186
2.910 .0045
0.884 .3790
3.909 .0002
0.990 .3249

Least square means 6 contidence intervals from analysis ot variance
Source Std. Brr. T-value Prob. Upper 958 Lower 95%

Period Op-1
Period Op-2
OP 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2'0915
Op 1 1015
Op-2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0. 166
0.487
0.280
0.136
0.530
0.538
0.030
0.195
0.296
0.331
0.072
0.521
0.150
1.203

0. 0125
0. 1612
0.1621
0.4023
0. 1729
0. 3193
0.1943
0.4023
0.1943
0.4023
0.1621
0.3793
0. 1712
0.4023

2.29
3.02
1.73

-0.34
3.06

-1.42
0. 16
0.48
1.52

-0.82
0.45
1.37
0.85

-2.99

.0241, 0 2867

.0032 -0.2195

.0872 0.5494
1360 0 5322

~ 0028 0.8166
~ 1590 0<0915
.8766 0>2925
.6298 0.4736
. 1313 0. 6186
.4133 0.3376
.6562 0.3417
. 1730 0. 1093
~ 3987 0 ~ 1441
.0035 0.5348

0.0458
0 '549
0.0109

.0.8042
0.2424

-1.1684
-0.3530
0.8627
0.0270

-0.9987
0. 1969
1. 1507
0 F 4445
1.8711

Paired comparisons of least square means between periods
Source

I'eriod
Difference Std. Brr. T-value

0.6534 0.1761 3.697 .0004 0.9470 0.3599

Prob. Upper 95% Lower 95t

Paired comparisons of least square means for stations between periods
Source Difference Std, Brr. T-value Prob. Upper 95% Lower 95%

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.4162
1. 0680
0. 1643
0.6263
0. 5931
1.0527

0.4337
0.4168
0.4468
0.4468
0.4125
0.4396

0.96
2.56
0.37
1.40
1.44
2.39

.3397 1.1366

.0120 1.7603

.7139 0.9063
,1642 1.3684
1537 1.2782

.0186 1.1828

0.3042
0.3757
0.5778
0. 1157

-0.0920
0.3226

Station-period s»ans and deltas from original data where control nel
station Standard Upper Lcn>er MeanStation-Period N Mean Range Error 95% c.i. 95t c.i. Delta

Delta Upper
Range 958 CIi.

Lower
95% C.Z ~

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1'210 Op 2
2210 Op I
2210 Op 2

19
3

18
4

14
3

14
3

19
4

16
3

2.87 19.75
0.08 0 '5
1.54 6.50
1.25 3.50
2.82 10.25
0.17 0.50
2.50 14.75
0.25 0.50
6.42 27.50
0.25 1.00
4.42 9.50
2.42 4 00

1 ~ 099
0.083
0 F 435
0.797
0.109
0.167
1.031
0 '44
1.799
0.250
0.729
1.202

5.18
0.44
2.46
3.'19
4.35
0.88
4.73
0.87

10.20
1.05
5.98
7.59

0.56
-0.28
0.62
1.29
1.29
0.55
0.27
0.37
2.64
0.55
2.87

-2.75

2.89
0.08
3.57
1.25
0.02

-0.17
0.30
0.25

-0.66
-0.25
0.77
2.42

30.25 5.82
0.25 0.28

26.50 6.55
3.50 1.29
7.50 1.29
0.50 0.55

15.75 2.49
0.50 0.37

33.50 2.66
1 ~ 00 0.55

25.75 '.04
4.00 2.75

-0.03
0.44
0.59

-3.79
1. 32

-0.88
-1.88
0.87

-3.98
1,05
2.51
'7. 59

Period s»ans and deltas froca original control data where n 1

Period

Op 1
Op 2

Starion Standard Upper Lower
N Mean Range Brror 95% C.Z. 95% C.Z ~

19 5.16 28 F 00 1.567 9 '6 2.4'1
4 0.00 0.00 0.000



Analysis of Variance tor SFO tor 0667 - Sipuncula unld.
Statiane w 2210, 0611, 0910. 0915, 1015, 1210

Data transformed using log base jcix + .I)
Results tor Analysis ot Variance

Source Source dt Error df P-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATION PBRIOD
STATION*SEASON
PERIODSTATION SEASON

Results tor Power Analysis
Power at alpha .1

102.000
102.000
102.000
102.000
102.000
102.000
102.000

4.82
12 ~ 21
8.18
0,09
0.63
0.29
0.29

0.0305
0.0007
0.0000
0.7681
0.6774
0.9178
0.9184

Source

PERIOD
STATIONiPBRIOD

Non-
Centrality
Parameter

4.82
3.15

Adjusted non
Centrality
Parameter Pover

Power to
Adjusted Detect 508
Power Change

3.72 0.7038 0.6072 0.7300
0.00 0.3339 0.1986

Estimates tor contrasts on combinations of interaction terms

Source Difterence Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-N
Period in DC-S
Period in DC-N

1.2994
-0 ~ 3521
0.6225

-0.0818
0.8066

-1.7923

0.6848
0.3119
0.3568
0. 5118
0.7479
1 ~ 1475

1.897 .0606
1 ~ 129 .2616
1. 745 ~ 0841
0 '60 .8734
1 ~ 078 .2834
1.562 .1214

Least square a»ans 6 confidence intervals from analysis of variance
Source LS Nean Std. Brr. T value Prob. Upper 958 Lower 95%

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.280
-0.005
0.283
0.272
0.066
0.272
0.059
0.077
0 '56
0.136
0.363
0.272
1.138

-0.785

0.0509
0.1146
0. 1140
0.2861
0.1217
0.2697
0.1364
0.2861
0 ~ 1364
0.2861
0. 1140
0.2697
0 ~ 1243
0. 2861

5.49
0.04
2.48
0 ~ 95
0.54
1.01
0.44
0 F 27
3.34

-0.48
3.18
1.01
9.15
2.15

.0000

.9678

.0146

.3439
~ 5894
.3156
.6643
.7870
.0012
.6355
.0019
.3156
.0000
.0071

0.1953
0. 1856
0.4722
0.7469
0.1361
0.7197
0.2857
0 '524
0.2294
0.3389
0.1734
0.7197
0,9312

-0.3106

0.3645
0. 1949
0.0939
0.2028
0.2679
0. 1757
0.16'70
0.3974
0.6821
0.6109
0.5518
0.1757
1.3439

-1. 2603

Paired comparisons ot least square means between periods
Source

Period 0.2753 0.1254 2.195 .0305 0.0671 0.4834

Difference Std. Brr. T-value Prob. Upper 95% Lover 958

Paired comparisons ot least square s»ans tor stations between periods
Source Difference Std. Err. T-value Prob. Upper 95j Lover 95%

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0 ~ 0110
0.3379
0.0181
0.3197

-0.6347
0.3521

0.3079
0.2959
0. 3169
0. 3169
0.2928
0.3119

0.04
1. 14
0.06
1.01
2.17
1 ~ 13

.9715

.2561

.9545

.3154

.0325

.2616

0.5222
0. 1532
0.5079
0 ~ 2064
0. 1486
0. 1657

-0.5002
0.8291
0.5442
0.8458
1.1207
0.8699

Station-period means and deltas from original data where control n 1

Station Standard Upper Lower
Station-Period N Nean Range Brror '58 c.i. 958 c.i. Nean

Delta
Delta Upper
Range 958 CIi.

Lower
958 C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op.2
1210 Op
1210 Op 2
2210 Op 1
2210 Op.j

20 0.04 0.25 0.020
3 0.00 0.00 0.000

19 0.38 2 ~ 00 0.121
4 0.00 0.00 0.000

15 0.20 0.50 0.050
3 0.11 0.50 0.167

15 0.85 2.50 0,176
3 0. 17 0. 25 0. 083

20 0.66 2.00 0.122
4 0.00 0.00 0.000

17 3.88 7.00 0.469
3 1.92 3.75 1.083

0.64

0.31
0.88
1.23
0.53
0.92

4.88
6.58

0. 13

0 09
0.55
0.47
0. 19
0.41

2.89
2 '4

0.08 0.01 0.15
0.08
0. 21
0.06
0.02

-0.08
-0. 61
-0.08
-0.48
0.06
3.11
1.83

0.75 0.25
0 F 25 0.44
2 F 50 0.07
0.25 0.26
1.50 0.20
0.75 0.87
2.75 0.30
0.25 0.28
2.50 0.19
0.25 0.26
7.25 -2.64
3.75 2.83

0.05
0.28

-0.50
0.14

-0.23
1.03

-1.04
0.44
0.76

-0. 14
4.17
6.49

I'eriod means and deltas tram original control data where n 1

Period

Op-1
Op 2

Station Standard Upper Lower
N Nean Range Error 95% C.I. 958 C.I.

20 0.19 1.00 0.057 0.31 0.01
4 0.06 0.25 0.063 0.26 0.14



Analysis ot Variance for SPQ tor 1120 - Spirorbidae

Stations 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log base10(x w .I)
Results tor Analysis ot Variance

Source Source dt Error dt P-value 'rob.
PBR IUD
5BASON
STATION
PERIOD'SEASON
STATIONiPERIOD
STATION'SBASON
PERIODS STATIONS SEASON

Results tor Power Analysis
Power at alpha w .1

102.000
102.000
102.000
102.000
102.000'02.000

102.000

7.11
9.69
2. 19

12.64
0.65
0.35
0.26

0 '065
0.0024
0.0614
0.0006
0.6652
0.8801
0.9323

Source

Non-
Centrality
Parameter

Adjusted non-
Centrality
Iarameter Power

Power to
Adjusted Detect 508
Power Change

PBRIOD 7.11 6 '6 0.8672 0.8157 0.6063
STATIONS PERIOD 3. 23 0.00 0.3402 0.1678

Estimates tor contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in FC-S
Period in PC-N
Period in DC-S
Period in DC M

1.4261
-0.3045
0.1994
0.8085
0.2859
3. 1381

0. 5612
0.2584
0.2955
0.4239
0.6194
0.9504

-2.514 .0135
1.179 .2412
0.615 .5013
1.907 .0593
0 '61 .6454
3.302 .0013

Least square means a contidence intervals from analysis ot variance

Source LS Nean Std. Brr. T-value Prob. Upper 95% Lower 95t

Period Op-1
Period Op 2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op-1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op-2 2210

-0.181
0,101
0.231
0.272
0.236
0.008
0.296
0.272
0.204
0.272
0.358
0.259

.0.227
0.077

0.0422
0.0949
0.0944
0.2310
0.1008
0.2234
0.1130
0.2370
0.1130
0.2370
0.0'
0.2234
0.1030
0,2370

-4.30
1. 13
2.45
1. 15
2.34
0.03
2.62
1.15
1.81
1 ~ 15

-3.79
16

-2.20
0.33

.0000

.2623

.0160
„.2536
.0213
.9722
.0102
.2536
.0140
.2536
.0003
.2483
.0297
.7443

0. 1114
0.2646
0.3880
0.6654
0.0683
0.3786
0.1081
0.6654

-0. 0164
0.6654

-0.2010
0 ~ 1114
0.0561
0.4108

0.2515
-0.0506
0.0746
0. 1213
0.4030
0.3630

-0.4831.
0.1213
0.3914

-0.1213
0.5145
0.6302
0.3980
0.3158

Paired comparisons ot least square means between periods

Source DifferenCe Std. Err, T-Value PrOb. Upper 95l LOwer 959

Period 0.2884 0.1039 2.777 .0065 0.1160

Paired comparisons ot least square means tor stations between periods

-0.4609

Source Ditterence Std. Brr. T-value Irob. Upper 958 Lower 95%

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.0 F 08
0.2434

.0.5676
0 4759

.0.0984
0.3045

0. 2551
0.2451
0.2625
0.2625
0,2425
0.2584

0.16 .8733
0 '9 .3229
2.16 .0329
1.81 .0728
0.41 .6859
1.18 .2412

0.3826
0.1634
0.1319
0.0402
0 3042
0.1243

0.4642
-0.6503
1.0034
0.9117
0.5009„
0.7334

Station-period means and deltas from original data where control nial

Station Standard Upper Lower
Station-Period N Mean Range Error 958 c.i. 95t c.i. Nean i Delta

Delta Range
|i Upper

95% Cli.
Lower

958 C.I.
0611 Op 1
0611 Op 2
0910 Op-1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op-2
2210 Op.l
2210 Op 2

20 0.00 0.00 0.000
3 0.00 0.00 0.000

19 0.46 3.00 0.159
4 0.31 1.00 0.237

15 0.35 1.25 0.100
0.00 0.00 0.000

15 0.32 1.00 0.102
3 0.00 0.00 0.000

20 0.66 4.50 0.216
4 0.31 0.50 0.120

17 0.36 1.50 0.103
3 0. 17 0. 50 0. 167

0.79 0.13
1 ~ 07 0.44
0.56 0.14

0.54 0.10

1.12 0.21
0.69 0.07
0.58 0.14
0.88 0.55

0.16'.08
-0.29
0.25
0.23
0.08

-0.20
0.08
0.50

-0.25
-0.20
0.08

0.75 0.26
0.25 0.44
3.25 0.05
1.25 0.61
0.75 0.08
0.25 0.44
1.00 0.02
0.25 0.44
~ ,50 0.06
0 F 50 0.21
1.75 0.01
0.75 0.87

0.06
-0.28
-0.63

1 ~ 11
0.39
0.28
0.38
0.28

-0.94
0.71
0.41
1.03

Period means and deltas from original control data where nial

Period
Station Standard Upper

N Nean Range Error 958 C.I.
Lower

95% C.I.
Op 1
Op 2

20 0.16 0.75 0.049 0.26 0.06
4 0.06 0.25 0.063 0.26 0.14



Analysis of Variance for SFQ for 0427 - Strongylocentrotus purpuratus
Stations a 2210, 0611, 0910, 0915, lORS, 1210

Data transformed using log baselo(x i .5)

Results for Analysis of Variance

Source Source df Error df P-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONiPERIOD
STATIONiSEASON
PERIOD STATION SEASON

102.000
102.000
102.000
102.000
102.000
102.000
102.000

0.95 0.3328
1.30 , 0.2572
5.93 0.0001
2 51 0.1160
1.19 0.3187
0.83 0.5290
0.96 0.4444

Results for Power Analysis
Power at alpha .1

Non Adjusted non-
Centrality Centrality

Source
,

Parameter ~ Parameter Pover

Power to
Adjusted Detect 50\
Power Change

PERIOD
STATIONiPERIOD

0. 95
5.96

0.00 0.2533 0.9797
0.84 0.5405 0.1578 0.2748

Bstimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Ieriod in DC
Period in FC
Period in FC-S
Ieriod in PC-W
Period in DC-S
Period in DC-w

0.0409
0.3129
0.4030
0.2229

-0.6256
0.7075

0.3309
0. 1507
0. 1724
0.2473
0 ~ 3614
0.5545

0.124 .9018
2.076 .0404
2.337 .0214
0.90i .3695
1.731 .0865
1.276 .2049

Least square means 8 confidence intervals free analysis of variance

Source Std. Brr. T-value Prob. Vpper 95% Lover 958

Period Op-1
Period Op-2
Op 1 0611
Op 2 061X
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op-2 1210
Op 1 2210
Op 2 2210

0.353
0.412
0.143
0.151

-0.435
0.453
0.758
0.576
0.374
0.533
0.221
0.260
0.187
0.500

0.0246
0.0554
0.0551
0.1382
0.0588
0.1303
0.0659
0. 1382
0.0659
0. 1382
0.0551
0.1303
0.0601
0.1382

14,34
7.44
2.60
1.09

-7.40
-3.47
Ix.so

4 ~ 17
5.67
3.85
4.01
2.00
3.11
3.62

.0000

.0000

.0106

.2788

.0000

.0008

.0000
,0001
.0000
.0002
. 0001
~ 0485
.0024
~ 0005

0. 3122
0.3201

-0.0520
0>0790
0.3378
0.2363
0.6483
0.3467
0.2643
0. 3031
0. 1296
0.0439
0 '873
0.2705

0.3939
-0.5040

0 2349
0.3800
0.5330
0.6690
0.8671
0.8056
0.4831
0.7621

-0.31'24
0.4767
0.2868
0.7295

Paired comparisons of least square means between periods
Source

~ Period

Difference Std. Err. T-value

0.0590 0.0606 0.973 .3328 0.1596 0.0416

Prob. Vpper 95% Lcwer 958

Paired comparisons of least square means for stations between periods
Source Difference Std. Err. T-value Prob. Upper 95% Lover 95%

Station 0611
station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.0070
0.0172
0.18iS
0.1589
0.0393
0. 3129

0.1488
0. 1430
0.1532
0.1532
0.1415
0.1507

0.05
0.12
1.19
1 ~ 04
0.28
2.08

~ 9623 0.2541
.9044 0 ~ 2546
.2386 0.0727
.3019 0.4131
.7817 0.2742
.0404 0 '632

0.2400
0.2201
0.4358

-0.0953
0.1956
0.0627

Station-period means and deltas from original data where control n 1

Station Standard Upper Lover
Station-Period N wean Range Error 95% c.i. 951 c.i. Nean

Delta
Delta
Range

Upper
95% Cli.

Lover
958 C.I.

0611 Op 1
06X1 Op 2
0910 Op-I
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op X

1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
22XO Op 2

20 0.31 1.50 0.096
3 0.25 0.50 0.144

X9 1.28 4.50 0.263
1.19 2.00 0.413

15 3.00 4.50 0.393
3 i.ss 1.75 0.546

iS 0.83 2.00 0.168
3 1.42 1.50 0.464

20 0.79 3.25 0.180
4 0.50 1.25 0,306

17 0.47 1 50 0.113
3 1.58 1.75 0.507

0.51
0,87
1. 83
2.50
3.84
3.93
1.19
3 ~ 41
1.16
1.47
0.70
3.76

0.11
-0.37
0,72
0. 13
2.16
0.77
0.47
0.58
0.41
0.47
0.23
0.60

0.25
0 ~ 17
1.21
1.13
2,93
1.50
0.77
X.33
0.73
0.44
0.39
1.50

1.75
0.50
4.50
2.00
4.25
1.75
2.50
1.25
3.00
1.00
1.75
1.50

-0.03
0.55
0.65
0.19
2 ~ 11
0.74
0.37
0.46

-0.36
0.38
0.14
0.36

0.47
0.88
1.77
2.44
3,76
3.74
1.16
3. 13

-1.09
1.26

-0.65
-3.36

Period means and deltas from original control data where n~X

Period

Op 1
Op 2

Station Standard Upper Lover
N wean Range Brror 958 C.I. 958 C.I.

20 0.06 0.50 0.031 0.13 -0.00
4 0.06 0.25 0,063 0.26 0.14



Analysis of Variance tor SAQ fox 0479 - Styela spp.

Stations a 2210i 0611, 0910, 0915, 1015, 1210

Data transtoxcaed using log bsselc{x + .5I
Results tor Analysis of Variance

Source Source dt Error dt P-value Prob.

1 96.000 1.15
5 96.000 1.26
1 96r000 4.05
5 96.000 0.11
5 96.000 0.16
5 96.000 0.20

Results fox'over Analysis
Pover at alpha ~ .1

PERIOD 1 96.000 7.19
SEASON
STATION
PERIODiSEASON
STATION PERIOD
STATION SEASON
PBRIODcSTATION SEASON

0.0086
0.2865
0.2879
0.0470
0.9895
0,9758
0.9607

Source

PBRIOD
STATION PERIOD

Non
Centrality
Psraccster

7. 19
0.56

Ad(usted non- Pover to
Centrality Ad)usted Detect 50%
Paraseter Pover Power Change

6.04 0.8455 0.7868 Oi2371
0.00 0.1377 0. 1432

Bsticaates tor contrasts on coubinstions of interaction texcas

Source Ditference Std. Brr. T-value Prob.

Period in DC
Pexiod in PC
Period in PC-S
Period in PC-N
Period in DC-S
Period in DC-W

1.0765
0.1425
0. 0571
0.2279
0.2469
1.9060

0.4137
0. 1885
0.1165
0.3085
0.4539
0. 6918

2.602 .0107
0.756 .4514
0.264 .7924
0.739 .4620
0.544 .5878
2.755 .0070

Least square cseans 8 confidence intervals trees analysis ot variance

Source Std. Err. T-value Prob. Upper 95% Lover 95%

Period Op-1
Period Op-2
Op 1 0611
Op.1 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op.2 0915
Op 1 1015
Op 1 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.211
0.008
0.297
0.011
0.277
0.103
0.278
0.011
0.007
0.202
0. 165
0.024
0.242
0 '99

0.0311
0.0691
0.0695
0 ~ 1725
0.0741
0. 1626
0.0833
0. 1725
0.0833
0 ~ 1725
0.0695
0. 1626
0.0760
0. 1725

6.79
0.12
4.27
0,07
3.74
0.64
3.3 ~
0.07
0.08
1.17
2.38
0. 15
3. 19
0.58

.0000

.9083

.0000

.9473

.0003
~ 5268
.0012
.9473
.9342
.2455
. 0193
.88 '
.0019
.5654

0.2628
0.1227
0.4124
0.2979
0.4004
0.3734
0.4167
0.2979
0.1453
0.0849
0.2808
0.2939
0.3681
0.3859

0 1595
0. 1068
0.1815
0.2750
0 1542
0.1668
0.1400
0.2750
0. 1315
0.4880
0 '499

.0.2463
0. 1158
0,1870

I'aired cosparisons ot least square csesns between periods
Source

Period

Ditference Std. Err. T value

0.2032 0 '758 2 ~ 681

Prob. Upper 95%

.0086 0.3290

Lover 95%

0.0773

Paired coayarisons ot least square cxeans tor stations between periods
Source

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.2855
0. 1740
0.2669
0.2084
0 ~ 1416
0 ~ 1425

0. 1859
0. 1787
0. 1915
0. 1915
0. 1768
0. 1885

Difference Std. Brr.
1.54
0.97
1.39
1.09
0.80
0.76

.1279 0.5944

.3327 0.4708

.1667 0.5850

.2792 0.5266

.4254 0.4353
F 4514 0.4555

T-value Prob. Upper 95% Lover 95%

-0,0233
0.1228
0.0512
0.1097
0. 1522
0. 1705

Station. period caeans snd deltas tress original data where control n~l

Station Standard Upper Lower
Station-Period N Mean Range Error 95% c.i. 95% c.i. Mean

Delta
Delta
Range

Upper
95% CIi.

Lover
958 C.I ~

0611 Op 1
0611 Op 2
0910 Op.l
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op I
1210 Op 2
2210 Op 1
2210 Op 2

19
3

18

14
3

14
3

19

16
3

0.29 3.25
0.08 0.25
0.07 0.50
0.06 0.25
0.00 '.00
0.08 0.25
0.57 2.00
0.67 1.50
0,49 2.75
0.31 1.00
0.08 0.50
0,00 0 F 00

0.189
0.083
0.039
0.063
0.000
0.083
0.160
0.441
0.155
0.237
0.044
0.000

0.69 0.11
0.44 -0.28
0.15 -0.01
0.26 0.14

0,44 -0.28
0.92 0.23
2.56 -1.23
0.81 0.16
1.07 0.44
0.17 0 ~ 02

0. 80
0. 17
0.89
0,31
0. 64
0. 17
0.07

-0.42
0.61
0.06
0.73
0.25

4.00
1. 00
5.75
0.75
3.75
1.00
4.75
0.75
6.75
0 75
5.50
0.75

1.34
1.46
1.61
0.91
1.22
1.46
0.72
0.53
1.35
0. 56
1.43
1.33

0. 26
1.13
0. 17
0.28
0. 0 I
1 ~ 13

-0.58
1. 37
0. 14
0.44
0.04
0.83

Period scans and deltas from ox'iginal control data where nvl

Period

Op 1
Op. 2

Station Standard Upper Lower
N Mean Range Brror 95% C.I. 958 C.I.

19 1.09 5.75 0.358 1.84 0.34
0.38 0.75 0.217 1.06 0.31



Analysis o! Variance for SFQ for 0319 - Tegula bzunnea

Stations ~ 2210, 0611, 0910, 0915, 1015, 1210

DaCa tranafcrmed uaing 1Og baaelo(X w .I)
Results for Analysis of Variance

Source Source df Error dt P-value Prob.

PBRIOD
SBASON
STATION
PERIODiSBASON
STATIONS PERIOD
STATION ~ SEASON
PERIOD STATION SEASON

Resulcs for tower Anal'ysis
Power at alpha ~ .1

102.000
102.000
102.000
102.000
102.000
102.000
102.000

3.87
6 ~ 41
3.09
1 ~ 61
0.36
0.60
0.14

0.0518
0.0129
0.0123
0. 2017
0.8769
0,7032
0.983

'ource

PERIOD
STATIONw PBRI OD

Non-
Centrality
Parameter

3.87
1.78

Adjusted non
Centrality
Parse»ter Pover

2.80 0.6219
0.00 0.2281

Pover to
Ad)usted Detect sot
Pover Change

0.5071 0.6023
0.1265

Bstimates tor contrasts on combinations oC interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
I'eriod in PC
Period in PC-S
Period in PC-M
Period in DC-S
Period in DC-M

1.9600
0.1549
0. 1862

-0.4959
-0.9386
2.9814

0.9780
0.4454
0.5095
0.7308
1.0680
1.6386

2.004 .0477
0.348 .7288
0.365 .7156
0.6'19 .4989
0. 819 . 3815

-1.819 ~ 0118

Least square means 8 concidence intervals traa analysis ot variance
Source LS Mean Std. Srr. T-value Prob. Upper 958 Lover 958

Period Op 1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op.2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.732
1.085
1.265

,
1 ~ 480
0.743
0 ~ 949
0.958
1 ~ 179
0.801
1 ~ 315
0.500
1.303
0.128
0.283

0.0128
0.1637
0.1628
0.4085
0. 1738
0.3852
0.1948
0,4085
0.1948
0.4085
0. 1628
0.3852
Oi1775
0.4085

10,07
6.63
7 ~ 71
3.62
4.27
2.46
4.92
2.89
4.11
3.22
3.07
3.38
0.72
0.69

.0000
F 0000
.0000
.0005
. 00'00
.0154
F 0000
.0048
~ 0001
.0017
.0027
~ 0010
.4728

~ .4903

0.8532
1.3565
1 ~ 5347
2.1583
1.0313
1,5883

1.8572
1.1242
1 ~ 9933
0.7705
1.9424
0 ~ 4227
0.9609

0 ~ 6116
0.8132
0.9944
0.8020
0.454

'.3096

0.6345
0.5010
0.4176
0.6370
0 '302
0.6637
0 ~ 1668
0.3953

I'aired comparisons of least square s»ans betveen periods
Source

Period

Difference Std. Brr. T-value

-0.3525 0.1791 -1.968 .0518 0.0552 -0.6498

Prob. Upper 958 Lover 95%

Paired comparisons of least square s»ans tor scations between periods
Source DICCerence Std. Brr. T-value Prob. Upper 95% Lover 958

Station 0611
Station 0910
station 0915
Station 1015
Station 1210
station 2210

0.2156
0.2061

-0.2213
0.5142
0.8027
0.1549

0.4397
0.4225
0 F 4526
0 F 4526
0 ~ 4181
0 ~ 4454

0.49
0.49
0.49

-1. 14
1. 92
0.35

.6249

. 6261

.6259

.2585

.0577

.7288

0 ~ 5143
0.4953
0.5299
0.2370
0.1086
0.5845

0.9456
0.9075

-0.9725
1.2655
1.4968
0.8943

Station-period s»ans and deltas traa original data vhere control n~l
Scarion Standard Upper Loverstation-period N Mean Range Brror 95E c.i. 958 c.i. Mean

Delta
Delta
Range

Upper
95% CIi.

Lover
95I C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op-2
'2210 Op 1
2210 Op 2

20
3

19
4

15

15
3

20
4

17
3

0.49 4.75
0,08 0 ~ 25
1 ~ 80 9.00
0.63 1.25
1.30 4.25
0.58 1.50
1.07 4.25
0.50 1.50
2.45 1'2.75
0.88 3.00
4.15 7i75
3.42 5.75

0 ~ 251 1 ~ 01
0.083 0.44
0.604 3 '7
0.260 1.45
0.343 2.03
0.464 2.58
0.282 1.61
0.500 2.65
0.683 3 '8
0.718 3.16
0.640 5.50
1.722 10.83

0.04
0.28
0.53
0.20
0.57
1.41
0.46
1.65
1.02

-1.41
2.79
3.99

4.29
3.92
3. 11
4.31
3. 93
3.42
4. 17
3.50
2.33
4.06
0.66
0.58

11.50
3.25

15.00
4.50

11.50
3.50

10.00
3.25

13.25
3.25

13.00
9.00

5. 83
8. 14
5.21
1.28
6.06
7.78
6. 12
7.57
4. 19
6.34
2.84

12.32

2.74
0.31
1.00
1.35
1.81
0.95
2.21
0.57
0.46
1 .'78
1.51

11.16

Period s»ans and deltas fran original control data vhere n~l

Period

Op-1
Op. 2

Station Standard Upper Lower
N Mean Range Error 958 C.I. 95% C.I.

20 4.78 9.00 0.626 6.08 3.47
4 4.94 5.15 1.119 8.69 1.19



Analysis of Variance tor SAQ for 0360 - Tegula montereyi

Stations 2210, 0611, 0910, 0915, 1015, 1210

Data transfers»d using square root(x a .5)

Results for Analysis ot Variance

Source Source df Error dt P-value Prob.

PERIOD
SEASON
STATION
PERIODaSEASON
STATIONaPERIOD
STATIONa SEASON
PERIODiSTATIONisEASON

Results tor Pover Anal'ysis
Power at alpha ~ .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

9. 74
10. 76
0.40
1,08
0.21
0.22
0.32

0.0024
0. 0014
0.8461
0.3003
0. 9510
0. 9512
0.8988

Source

Non-
Centrality
Parameter

Adjusted non- . Pover to
Centrality Adjusted Detect 50%
parameter Pover Pover Change

PERIOD 9a74 8.54 0.9271 0.8956 0.2798
STATIONiPERIOD 1 ~ 06 0.00 0.1733 0. 1279

Estimates tor contrasts on combinations ot interaction terms

Source

I'eriod in DC
Period in FC
Period in PC-S
Period in PC-W
Period in DC-S
Period in DC-W

Difference

2.2375
-0.7426
-Oe5907
0.8944
3.3836
1.0914

Std. Err.

0.8688
0.3958
0.454'1
0.6479
0.9533
1.4528

T-value Prob.

2.575 .0115
1,876 .0637

-1.299 .1910
1.380 .1707
3.550 .0006
0.751 .4544

Least square s»ans a confidence intervals from analysis of variance
Source LS Wean Std, Err. T-value Prob. Upper 958 Lover 95%

Period Op-1
Period Op 2
OP 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

-0.153
0.344

-0.238
0.291
0. 016
0.501
0.000
0.291
0.105
0.188

-0.138
0.501
0.452
0.291

0.0653
0.1451
0.1460
0.3622
0.1556
0.

3415'.1750

0.3622
0.1150
0.3622
0. 1460
0. 3415
0.1595

„ 0 '622

2.34
2.37

-1.63
0.80
0.10
1 47
0.00
0.80

-0.60
0.52

-0.95
1 ~ 47
2.83
0.80

.0213

.0198

.1069

.4238

.9198

.1456
1.000
.4238
.5486
.6045
.3459
~ 1456
.0056
.4238

0.0444
0.5848
0.0049
0:8925
0.2742
1.0682
0.2906
0.8925
0 '853
0.7898
0.1042
1.0682
0.1867
0.892$

0.2613
0. 1028
0.4800

-0. 3106
0.2428
0.0662
0.2906
0.3106
0.3959
0.4134
0.3807
0.0662
0.7166
0.3106

Paired comparisons of least square a»ans betveen periods
Source

Period 0.4967 0.1591 3.121 .0024 0.2324 0.7610

Dlfterence Std. Err. T-value Prob. Upper 95% Lover 958

Paired comparisons ot least square means for stations betveen periods
Source Dltterence Std. Err. T-value Prob. Upper 951 Lover 95%

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.5285
0.4853
0 '2909
0.2935
0 '393
0.7426

0.3905
0.3753
0 F 4022
0.4022
0. 3114
0.3958

1.35
-1.29
0.72
0.73
1 ~ 72
1.88

~ 1791
. 1990
~ 4713
.46'13
.0884
.0637

0.1201
0.1380
0. 3712
0.3746
0.0225
0.0853

1. 1770
1. 1086
0.9590
0.9616
1.2561l.3999

Station-period means and deltas from original data where control nej
Station Standard Upper Lover

Station-Period N Wean Range Error 958 c.i. 9SE c.i. Hean
Delta

Delta Upper
Range 958 CIi.

Lower
95t C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1'210 Op 1
1210 Op 2
2210 Op 1
2210 Op-2

19
3

18

14
3

14
3

19

16
3

0.99 11.25
0.00 0.00
0.17 1.50
0.00 0.00
0.27 2.25
0.00 0.00
0.38 1.50
0.25 0.75
0.59 Si25
0.00 0.00
1. 17 7.50
0.00 0.00

0.671
0,000
0.097
0.000
0.169
0.000
0. 152
0.250
0.322
0.000
0.530
0.000

2.40 0.42

0.37 0.04

0.63 -0.10

0.70 0.05
1.33 -0.83
1.21 0.09

2.30 0.04

0,71
1.00
0. 13
2.25
0.00
1,00
0.11
0.7$
0.32
2.25

-0.89
1.00

13.50 0.73
3.00 5.30
3.00 0.47
6.00 6.82
3.75 0.48
3.00 5.30
3.75 0.37
3.75 5.68
7.50 0 '3
6.00 '6.82
9.75 0.37
3.00 5.30

-2.15
3.30

-0.22
.2.32
0.48

-3.30
0.58
4.18
1.06
2.32
2.15

-3.30
Period s»ans and deltas from original control data vhere nej

Period

Op 1
Op 2

Station Standard Upper Lover
N Hean Range Error 95% C.I. 95% C. I.

19 0.28 2.25 0.131 0.55 0.00
4 2.25 6.00 1.436 6.82 2.32



Analysis of Variance tor SAQ for 0361 - Tegula pulligo
Scat,iona w 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log basej0(x w .I)
Results for Analysis ot Variance

Source Source dt Error df P-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONS PERIOD
STATIONiSEASON
PERIODiSTATION SEASON

Results for Pover Analysis
Power at alpha a .1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

0.28
0.41
0. 10
0.41
0.10
0.07
0.07

0.5964
0.5240
0.9923
0.5240
0.9923
0.9960
0.9960

Source

Non-
Centrality
Parameter

Ad>usted non-
Centrality
Parameter Pover

Pover to
Ad)usted Detect 508
Pover Change

PERIOD 0.28 0.00 0.1469 0.1680
STATION PERIOD 0.49 0.00 0.1328 0 ~ 1071

Estimates tor contrasts on combinacions ot interaccion terms

Source Ditference Std. Err. T-value Prob.

Period in DC
Period in PC
I'eriod in PC-S
Period in PC-W
Period in DC-S
Period in DC-w

0.2409
0.1091
0.0989
0.3171

.0.0277
-0.4541

0.5994
0.2730
0,3137
0.4470
0.6576
1.0022

-0.402 .6886
-0.400 .6904
0.315 .7532
0.709 .4798
0.042 .9665
0.453 .6515

Least square means 6 confidence intervals from analysis ot variance
Source Std. Err. T-value Prob. Upper 95% Lower 95l
Period Op-1
Period Op-1
Op 1 0611
Op-2 0611
Op 1 0910
Op 1 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 101S
Op 1 1210
Op 2 1210
Op 1 2210
Op 1 2110

0.058
-0.000
0. 117

-0.000
0.084
0.000

-0.000
-0.000

0 ~ 119
0.000
0.089
0 ~ 000

-0.109
0.000

0.0450
0. 1001
0. 1007
0.2499
0. 1074
0.2356
0. 1207
0.2499
0.1207
0 '499
0.1007
0.2356
0. 1100
0.2499

1.29
-0.00

1 ~ 16
0.00
0.78

-0.00
0 F 00
0.00

-0.98
-0.00
0.88
0.00
0 '9
0.00

.1985 0.0165
1.000 0.1663
.2469 0.0499
1 ~ 000 0.4150
.4375 0.2620
1.000 0. 3913
1.000 0.2005
1 ~ 000 0.4150
~ 3282 0.0818
1.000 0.4150
.3807 0.0786
1.000 0.3913
.3240 0.0737
1 ~ 000 0.4150

-0.1331
0.1663

-0.2845
0.4150
0.0946
0.3913
0.2005
0.4150
0. 3191

-0.4150
0.2559
0.3913
0.2918
0.4150

Paired comparisons ot least square means betveen periods
Source

Period

Difference Std. Err. T-value

-0.0583 0.1098 -0.531 . 5964 0. 1240 -0.2406

prob. Upper 951 Lower 95%

paired comparisons of least square scans for stations betveen periods
Source Difference Std. Err. T-value Prob. Upper 958 Lover 9S1

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0. 1173
0.0837
0.0000
0.1186
0.0887
0. 1091

0.2694
0,2589
0,2775
0.2775
0.2562
0.2730

-0.44
0.32
0.00

-0.43
-0.35
0.40

.6642 0.3301

.7472 0.5137
1.000 0. ~ 609
.6700 0.3423
.7300 0.3368
.6904 0.3444

0.5647
-0.3463
-0.4609
0.5795
0.5142
0.5625

Station-period means and deltas from original data vhere control nej

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op-2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op 2

19 0. 25
3 0.00

18 0 ~ 00
4 0.00

14 0.05
3 0.00

14 0. 21
3 0.00

19 0.12
0.00

16 0.09
3 0.00

2.75 0.155
0.00 0.000
0 F 00 i 0.000
0 F 00 0.000
0.25 0.028
0.00 0.000
2.00 0.143
0.00 0.000
0.75 0.052
0.00 0.000
1.00 0.064
0.00 0.000

0.58 -0.08

0.12 0.01

0.52 0.10

0.23 0.01

0.23 0.04

Period means and deltas from original control data where nej

Station Standard Upper Lower
Station-Period N Mean Range Error 958 c.i. 958 c.i. Mean

Delt,a

-0.20
~ 0.00
0.06
0.00
0.00
0.00
0.16
0.00
0.07
0.00
0.05
0.00

Delta Upper
Range 95% CIi.

3.00 0.14
0.00
0.25 0.11
0 ~ 00
0.50 0.08
0.00
2.25 0.17
0.00
1.00 0.06
0.00
1.25 0.11
0.00

Lower
95% C.I.

0.54

0.00

0.08

-0.49

0.19

-0.20

Period

Op 1
Op 2

Scacion Standard Upper Lower
N Wean Range Error 95% C.I. 958 C.I.

19 0.05 0.25 0.024 0.10 0.00
4 0.00 0.00 0.000



Analysis of variance for SAO for 0491 Tethya aurantia
StatiOna a 2210, 0611, 0910, 0915, 1015 ~ 1210

Data transformed using log basejo(x w .SI

Results for Analysis of Variance

Source Source df Brror df P-value Prob.

PERIOD
SEASON
STATION
PERIODi SEASON
STATIONS PERIOD
STATION SBASON
PERIOD~STATION~SEASON

Results for Pcncer Analysis
Power at alpha ~ . 1

96.000
96.000
96.000
96.000
96.000
96.000
96.000

3.47
3.23

18.27
0.37
1.95
0. 17
0.27

0.0655
0.0754
0.0000
0.5442
0.0936
0.9736
0.9291

Source

PERIOD
STATION PBRIOD

Non
Centrality
Parameter

3.47
9.73

Ad)usted non-
Centrality
Parameter Pover

Pover to
Adjusted Detect 50%
Pover Change

2.40 0.5816 0.4582 0.9563
4.53 0,7504 0.4384 0.6564

Bstimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

I'eriod in DC-
Period in PC
Period in PC-S
Period in PC-N
Period in DC-S
Period in DC-CC

-0.3251
0.0948
0.0146
0. 1750

-0.2682
0.3821

0.2051
0.0934
0.1073
0. 1529
0.2250
0.3429

1.585 .1162
1.015 .3128
0.136 .8923
1.144 .2553

-1.192 .2362
1.114 .2680

Least square means 8 confidence intervals frees analysis of variance
Source LS Nean Std. Brr, T-value I'rob. Vpper 95% Lower 95%

Period Op-1
Period Op 2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op.j 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op.j 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.177
-0.107
-0.025
0.000
0 ~ 014
0.029
0.408
0.527
0.450
0. 176

-0. 100
0.029

-0.095
0.000

0. 0154
0.0343
0.0345
0.0855
0 ~ 0367
0.0806
0.0413
0.0855
0.0413
0.0855
0.0345
0.0806
0.0377
0.0855

-11.51
3.13
0.73

-0.00
0 39
0. 36
9.88
6.16

10. 90
-2.06
2. 91
0.36
2.$ 2
0.00

.0000
~ 0023
.4683
1.000
,7009
.7166
.0000
.0000
F 0000
~ 04'21
.0045
.7166
.0135
1 ~ 000

0.1518
-0.0505
0.0321
0.1420
0.0752
0. 1632
0.3393
0.3848

-0.3816
-0.0341
0.0431
0.1632

-0.0323
0.1420

0 '0)0
-0.1643
-0.0823

0.1420
0.0469

.0.1045
-0.4764
-0.6688
0.5188

-0.3181
0. 1576

-0.1045
0.157)
0 ~ 1420

Paired ccccparisons of least square means betveen periods
Source

Period

Difference Std. Err. T-value Prob. Vppez 95%

0.0700 0.0376 -1.863 .0655 -0.0076

Lover 958

0,1)24
Paired comparisons of least square means for stations betveen periods
Source Difference Std. Err. T-value Prob. Upper 95% Lover 958

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.0251
0. 0152
0. 1190
0. 2741
0. 1297
0 ~ 0948

0.0922
0 ~ 0886
0.0950
0.0950
0.0877
0,0934

-0.27
0.17
1.25
2.89
1.48
1 ~ 01

.7861

.8642

.2133 ~
~ 0048
~ 1422
.3128

0. 1280
0. 1319
0.2767

-0 ~ 1164
0.0159
0.0604

-0.1782
-0.1623
0.0)87
0.4318
0.2753
0.2500

Station-period means and deltas from original data where control n 1

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op-2
1015 Op-1
1015 Op.2
1210 Op 1
1210 Op-2
2210 Op 1
2210 Op.2

19 0.09 1.25 0.069
3 0.00 0.00 0.000

18 0.01 0.25 0.014
4 0.00 0.00 0.000

14 0.80 1.25 0.095
3 1.17 1.00 0.333

14 0.91 1.25 0.107
3 0.25 0.00 0.000

19 0.16 1.00 0.058
4 0.00 0.00 0.000

16 0. 16 0.75 0.055
3 0.00 0.00 0.000

0.24 -0.05

0.04 -0.02

1.01 0.60
2.60 -0.27
1.14 0.68

0.28 0.04

0.27 0.04

Period means and deltas from original control data vhere n 1

Station Standard Upper Lover
Station-Period N Nean Range Brror 958 c.i. 958 c.i.

Nean
Delta

-0.03
0 F 00
0.06
0.06
0.80
1 ~ 17
0.91
0.25

-0.09
0.06
0.08
0.00

Delta Vpper
Range 958 CIi.

0.50 0.03
0.00
1.50 0.21
0.25 0.26
1.25 0.60
1.00 0.27
1.25 0.68
0.00
2.OO O.OS
0.25 0.26
2.00 0.14
0.00

Lover
95% C.I.

-0.08

0. 10
-0.14
1.01
2.60

-1.14

0.27
0.14

-0.30

I'sr iod
Station Standard Vpper

N Nean Range Error 95% C.I.
Lover

95\ C.I.
Op 1
Op 2

19 0.07 1.25 0.066 0.20 0.07
0.06 0.25 0.063 0.26 0.14



Analysis oi Variance tor SPO fox'404 - Tetracjita rubescens

Stations ~ 2210, 0611, 0910. 0915, 1015, 1210

Data transformed using square root(x + I)
Results for Analysis of Variance

Source Source dt Brror dt P-value Prob.

PBRIOD
SEASON
STATION
PERIODi SEASON
STATIONiPERIOD
STATION'SEASON
PBRIODiSTATIONiSEASON

Results for Pover Analysis
Power at alpha ~ .1

102.000
102.000
102.000
102.000
102.000
102.000
102.000

10.31
0. 11
0.85
0. 10
0.34
0.09
0.23

0. 0018
0.7447
0. 5179
0.7530
0.8886
0.9942
0.9505

Source

Non
Centrality
Parameter

Adjusted non- Pover to
Centrality Adjusted Detect 508
paraseter Pover Pover Change

PERIOD 10.31 9.11 0.9387 0.9119 0.1265
STATIONwPERIOD 1 ~ 69 0.00 0.2210 0 ~ 1060

Bscimates for contrasts on combinations ot interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period ln PC-S
Period in PC-W
Period in DC-S
Period in DC W

6.7051
0.8553
0.8728
0.8378
5.9446
7.4656

2.1430
0.9761
1.1165
1.6014
2.3402
3.5907

3.129 .0023
0.876 .3829
0.782 .4362
0.523 .6020
2.540 .0126
2.079 .0401

Least square means a confidence intervals from analysis of variance

Source LS Nean Std. Err. T-value Prob. Upper 95% Lover 95l
Period Op-1
Period Op-2
Op 1 0611
Op-2 0611
Op.j 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.891
0.369
0.879
0.000
0.509
1.664
1 ~ 020

-0.550
1.316
0.000
0.767
0.000
0.855

-0.000

0.1594
0.3586
0.3567
0.8952
0.3808
0.8440
0.4268
0.8952
0 ~ 4268
0.8952
0.3567
0.8440
0.3891
0.8952

5.59
1.03
2,46
0. 00
1 ~ 34
1.97
2.39
0.61
3.08
0.00
2. 15
0.00
2.20
0.00

.0000

.3058

.0154
1.000
.1845
.0513
.0187
.5402
.0026
1.000
~ 0339
1.000
.0302
1.000

1.1556
0.2262
1 ~ 4711
1.4860
1. 1408
0.2635
1.7280
0.9358
2.0248
1.4860
1.3587
1.4010
1.5011
1.4860

0.6263
-0.96 ~ 4
0.2870
1.4860
0. 123 ~
3.0654
0.3112

-2.0361
0.6079
1 '860
0. 1747
1.4010
0.2095
1.4860

Paired comparisons ot least square means between periods
source

Period

Ditterence Std. Brr. T-value

1.2601 0.3925 3.211

Prob. Upper 954 Lover 958

.0018 1.9115 0.6086

Paired comparisons ot least square means for stations between periods
Source Ditierence Std. Err. T-value Prob. Upper 95% Lower 958

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.8791
2.1732
1.5698
1.3164
0.7667
0.8553

0.9636
0,9259
0.9917
0. 9917
0. 9163
0.9761

0.91
2.35
1.58
1.33
0.84
O.SS

.3638

.0209

.1165 ~

.1874

.4047

.3829

2.4786
3.7102
3.2160
2.9625
2.2876
2.4755

0.7205
0.6362
0.0764
0.3298
0.7542

-0.7649

Station-period means and deltas from original data ~here control n 1

Station Standard Upper Lover
Station-Period N Wean Range Error 95% c.i. 95% c.i. Nean

Delta
Delta Upper
Range 95% Cli.

Lover
95% C.I ~

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op 2

20
3

19
4

15
3

15
3

20
4

17
3

0.11 1.25
0.00 0.00
2.41 10.25
5.44 9.25
0.72 4.75
2.33 4.75
0.00 0 F 00
0.00 0.00
0.45 5.25
0.00 0.00
0.73 7.75
0.00 0.00

0.067 0.25
0.000
0.822 4.13
1 ~ 956 11.66
0.350 1.47
1 ~ 372 8.24
0.000
0.000
0.280 1.04
0.000
0.484 1,75
0.000

0.03

0.68,
0.79
0 ~ 03
3.57

0. 14

-0.30

4.4 ~
0.00
2.38
5.44
5.35

-2.33
6.07
0,00
4 ~ 10
0.00
4.63
0.00

30.00 8.23
0.00

31 '5 S.90
9.25 0,79

33.50 10.41
4.75 3.57

28.75 10.94
0.00

34.00 8.02
0.00

30.25 8.9S
0.00

0.65

1. 14
11 ~ 66
0.29
8.24
1.19

0.18

0.30

Period means and deltas trom original control data where naj

Period

Op 1
Op. 2

Station Standard Upper Lower
N Nean Range Error 95% C.I. 95% C.I.

20 4.55 28.75 1.794 8.30 0.80
4 0.00 0.00 0.000



Analysis ot variance tor SAO tor 0341 - Tonicella lineara
Stations 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo(x + .5)

Results for Analysis ot Variance

Source Source df Brror dt P-value Prob.

PERIOD
SEASON
STATION
PERIODiSEASON
STATION PERIOD
STATIONiSEASON
PERIOD ~STATIONSEASON

Results for Power Analysis
Pover at. alpha a .I

96.000
96.000
96.000
96.000
96.000
96,000
96.000

11.44
3.91
4.84
1 ~ 77
0.79
0.4'2
0.21

0. 0010
0. 0510
0.0005
0.1871
0.5591
0.8368
0.9580

Source

Non
Centrality
Paraseter

Ad)usted non-
Centrality
Parameter Pover

Pover to
Ad)usted Detect 508
Pover Change

PERIOD 11.44 10.20 0.9567 0.9366 0.6424
STATIONiPERIOD 3.95 0.00 0.3949 0.1457

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in FC-S
Period in PC-N
Period in DC-S
Period in DC-N

2.2314
-0.2321
-0.0230
0.4412
1.4729

-2.9900

0.6628
0.3019
0.3468
0.4943
0.7272
1.1082

3.367 .0011
0.769 .4 '8
0,066 .9472
0.893 .3742
F 025 ~ 0456

-2.698 .0082

Least square scans 8 contidence intervals from analysis of variance

Source LS Mean Std. Err, T-value Prob. Upper 95l Lover 958

Period Op-I
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 1 1210

0.399
0.809
0.574
1.083
0.565
0.896
0.579
0.634
0.349
0 ~ 884
0.471
1.273
0. 145
0.087

0.0498
0. 1107
0. 1113
0.2763
0,1187
0.2605
0.1335
0.2763
0.1335
0.2763
0. 1113
0.2605
0.1217
0 '763

8.01 .0000
7.31 .0000
5.16 .0000
3.92 .0002
4.76 .0000
3.4 ~ .0009
4.3 ~ .0000
2.29 .0240
2.62 .0103
3.20 ~ 0019
4.23 ~ 0001
4.89 .0000
1.19 .2357
0.31 .7537

0.4816
0.9933
0.7593
1.5417
0.7618
1.3286
0.8009
1.0927
0.5709
1.3 '7
0.6558
1.7061
0.0569
0.5458

0.3161
0.6256
0.3895

'.6239

0.3674
0.4633
0.3576
0.1749
0. 1276
0.4249
0.2860
0.8408
0.3 '3

-0.3720

Paired comparisons ot least square teens between periods
Source

Period

Ditterence Std. Err. T-value Prob. Upper 958 Lover 95%

-0 ~ 4106 0. 61220.1214 3.383 .0010 -0.2090

Paired comparisons of least square scans for stations betveen periods
Source Ditterence Std. Brr. T-value Prob. Upper 95% Lover 958

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

-0.5084
0.3314

-0.0546
0.5345
0.8025

-0.2321

0.2979
0.2863
0.3068
0.3068
0 '833
0.3019

1.71
1. 16
0.18
1.74
2.83
0.77

.0911

.2499
~ 8592
~ 0847
.0056
.4438

.0.0136
0.1441
0.4550
0.0249

-0.3320
0.2693

1. 0031
0.8068
0.5642

-1.0442
1.2731
0.7336

Sration-period scans and deltas trom original data where control n 1

Station Standard Upper Lover
Station-Period N Mean Range Error'5\ c.i. 95% c.i. Mean

Delta
Delta Upper
Range 95% Cli.

Lover
95% C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op-2
0915 Op 1
0915 Op.2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op.2

19

18
4

14
3

14
3

19
4

16
3

2.33 22.50
0.00 0.00
1 ~ 17 5. 25
6.00 22.50
0.91 3.00
1.00 0.75
2.25 9.00
0.50 0.75
1,54 6.00
0.00 0.00
4.97 15.75
F 00 6.00

1.411
0 ~ 000
0.43

'.511

0.251
0.250
0.729
0.250
0.439
0.000
0.938
1.'750

2.08
23.54
1.45
2.08
3.83
1.58
2.46

6.97
12.53

0.25
11. 54
0.37
0.08
0.67
0.58
0.62

2.97
-2.53

5.29 0.63 2.45
5.25
3.38

12.38
2.95
4.25l. 61
4.75
3.24

18. 38
-0.52
0.25

22.50 4.72
5.25 11.97

21.00 5.52
33.75 37.04
6.00 4.01
6.00 11.78

10.50 3.13
6,00 12.51

23.25 5.45
54.75 60,29
33.00 2.88
9.00 12.23

0.17
1.4 I
1.23

12 ~ 29
1.88
3 '8
0.08
3.01
1.02

23.54
3 ~ 91

11.73

Period scans and deltas from original control data where n~l

Period
Station Standard Upper Lower

N Mean Range Brror 95% C. I. 95% C.I.
Op 1
Op 2

19 4.78
4 18.38

23.25 1.146 7.18 2.37
54.75 13.171 60.29 23.54



Analysis of Variance for SP(} for 0480 - tunlcates, colonial/social unid.
Stations ~ 2210, 0611, 0910, 0915. 1015, 1210

Data transformed using log baselotx ~ 1)

Results for Analysis of Variance

Source Source df Brror di F-value Prob.

PERIOD
SEASON
STATION
PERICDiSEASON
STATIONiPERIOD
STATZONiSEASON
PERIOD~STATION~SEASON

Reeulte fOr POver Analyaie
Pover ar. alpha ~ .1

102.000
102.000
102.000
102.000
102.000
102.000
102.000

9.58
7.48

11.05
0.59
0.17
0.21
0.41

0. 0015
0.0073
0.0000
0.4 '4
0.9721
0.9558
0.8383

Source

Non
Centrality
Parameter

Adjusted non-
Centrality
Parameter Pover

Pover to
Adjusted Detect Sct
Pover Change

PERIOD 9;58 8.40 0.9237 0.8913 0.9814
STATZONiPERIOD 0 '6 0.00 0.1596 0.3671

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in DC
Period in PC
Period in FC-S
Period in FC-W
Period in DC S
Period in DC-W

0.6257
0. 2131
042361
0.1901
0.3951
0.8563

0 '466
0.1123
0.1285
0.1843
0.2693
0.4132

2. 537 . 0127
1 ~ 897 .0606
1.838 .0690
1.032 ~ 3047
1.467 ~ 1454
2.073 .0407

Least square means 6 confidence intervals from analysis of variance
Source LS Nean Std. Err. T value Prob. Upper 95t Lover 95t
Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op-2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op-2 1015
Op.l 1110
Op 2 1210
Op 1 2210
Op 2 2210

0.022
0.118
0.194
0.044
0.088
0.062
0.038
0.048

-0.055
0.202
0. 140
0 ~ 047
0.274
0.487

0. 0183
0. 0413
0. 0410
0. 1030
0.0438
0.097B
0,0491
0. 1030
0.0491
0. 1030
0.0410
0.0971
0.0 F 48
0 ~ 1030

1. 18
-2.86
4.73
0.43
2.00
0.64
0,77

-0.47
1 ~ 12
1.96
3.42
0.49
6.13
4.73

.2390 0.0522

.0051 0.0496
0000 0,2623

.6700 0.2150
~ 0485 '

~ 1602
.5231 0.0990
.4441 0.1192
~ 6391 0.1225
.2661 0.0266
.0531 0.0306
~ 0009 0.2083
.6279 0 '084
0000 0.2000

.0000 -0 ~ 3165

0.0087
0.1866
0 ~ 1261
0 1270
0. 0148

-0.2234
0.0438
0. 2194
0.1364
0.3725
0. 0721
0. 1140
0 '487

-0.6584

Paired comparisons of least square means betveen periods
Source

Period

Difference Std. Err. T-value

0.1398 0.0452 3.096 0025 0.2148 0.0648

Prob. Vpper 95t Lover 95t

Paired comparisons of least square means for stations betveen periods
Source Difference Std. Brr. T-value Prob. Vpper 95't Lover 95't

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 1110

0. 1502
0.1497
0.0862
0. 1466
0.0930
0.2131

0. 1109
0.1065
0. 1141
0.1141
0 ~ 1054
0.1123

1.35
1 ~ 41
0.76
1.28
0.88
1.90

.1787 0.3342

.1629 0.3266

.4519 0.2756

.2017 0.3360

.3798 0.2680

.0606 0.3995

0.0339
0.0271
0. 1032

-0.0428
-0.0820
0.0267

Station-period means and deltas frea original data Where control nij
Station Standard Upper Lover ~ Wean

Station-Period N Wean Range Brror 95\ c.i. 95t c.i. Delta
Delta Upper
Range 95t CZi.

Lover
95t C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op-2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op.l
1210 Op.2
2110 Op 1
2210 Op-2

20 0.33 1.25 0.081
0.08 0.25 0.083

19 0.78 2.25 0.143
4 0.44 0 ~ 75 0 ~ 157

15 0.55 2.00 0.127
3 0.33 0.25 0.083

15 1.22 3.25 0.251
3 0.83 0.50 0.167

20 0.46 1.75 0.091
4 0.06 0.25 0.063

17 3.03 4.50 0.323
3 2.92 3.00 0.928

0,50 0.15
0.44 0 '8
1 ~ 08 0.48
0.94 0.06
0.82 0.28
0'69 0.03
1 ~ 76 0.68
1.55 0.12
0.65 0.27
0.26 -0.14
3.72 2.35
6.91 1.08

0.86
0.17
0. 41
0.00
0 F 40

-0.08
0.27
0.58
0,73
0.38
1 ~ 77
2.67

2.75
0.25
3.25
1.00
3.50
0.50
4.25
1.00
2.50
1.25
3.92
3.25

1.24
0 '3
0.84
0.92
0.90
0.63
0.29
0. 71
1. 07
1.20
1.21
1 ~ 47

0.49
-0.19
0.03
0.92
0.10
0.80
0.82
1. 88
0.38
0.45

.2.33

.6.80
Period means and deltas from original control data vhere nej

Period

Op 1
Op 2

Station Standard Vpper Lover
N Mean Range Brror 95't C.Z. 95't C.I.

20 1.19 2.50 0.179 1.56 0.81
4 0.44 1.00 0.213 1.12 -0.24



Analysis of Variance for SAQ for IDZV - Diversity
Stations a 2210, 0611, 0910, 0915, 1015, 1210

Data transformed using log baselo(x v .I)
Results for Analysis of Variance

Source

PERIOD
SSASON
STATION
PERIODiSEASON
STATZONiPERIOD
STATION~SEASON
PERIOD STATION~SEASON

Source df Error df

96.000
96.000
96.000
96.000
96.000
96.000
96.000

P value

0.79
4.20
1 ~ 43
5.90
0.61
0.75
0.33

Prob.

0.3766
0.0431
0.2199
0. 0170
0.6933
0.5879
0.8924,

Results for Power Analysis
Power at alpha e .1

I

Non-
Centrality

Source Parameter ~

Ad)usted non- Pover'o
Centrality Ad)usted Detect 508
Parameter Pover Pcwer Change

PERIOD 0.79 0.00 0.2285 1.0000
STATIONiPERZOD '.04 0.00 0.3251 ~ 0.1007

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in FC-N
Period in DC-S
Period in DC-N

0.2292
0.0435
0. 1610
0.0739
0.1612
0.6196

0. 1903
0.0867
0.0996
0.1419
0.2087
0. 3181

1.205
0.502
1.617
0.521
0.772
1.948

.2312

.6168

.1092

.6035

.4419

.0544

Least square means c confidence intervals from analysis of variance

Source LS Mean Std. Srr. T-value Prob. Upper 95% Lcwer 958

Period Op-1
Period Op-2
Op 1 0611
Op 2 0611
Op.l 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.081
0.050
0.020
0.004
0.069
0.026
0.173

-0.026
0.166
0.113
0.083

-0.074
0.013
0.057

0 ~ 0143
0. 0318
0.0320
0.0793
0.0341
0.0748
0.0383
0.0793
0.0383
0.0793
0.0320
0.0748
0.0349
0.0793

5.64
1. 57
0.62
0.05

-F 02
0.34
4.52
0.33
4.33

-1.42
2.60
0.99
0.37
0.71

.0000 -0.0570

.1206 '.0030

.5379 0.0728

.9606 0.1278

.0460 0.0123

.7338 0.0987

.0000, 0.1094
7446 0. 1058

.0000 -0.1024

.1583 0.0190

.0109 -0.0299

.3254 0.0503

.7098 0 '450

.4776 0.0752

0.1045
-0.1025
0.0333

-0.1)57
-0.1255
0.1497
0.2)67
0.1576,
0.2297,
0.2 '5
0.1361

-0.1981
0.0710

-0.1883

Paired comparisons of least square means betveen periods
Source

I'eriod
Difference Std. Err.

0.0310 - 0,0348

T-value

.0.888

Prob. Upper 95%

.3766 0.0269

Lcwer 95%

0.0888

Paired comparisons of least square means for stations between periods
Source Difference Std. Err. T-value Prob. Upper 95% Lcwer 95t

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.0237
0.0434
0 ~ 1471

-0.0533
0.0091
0.0435

0,0855
0.0822
0.0881
0 ~ 0881
0. 0813
0 ~ 0867

0.28
0.53l. 67
0 ~ 60
0.11
0.50

.7824

.5986

.0981

.546/

.9111
,6168

0.1657
0. 0931
0.0008
0.0930
0. 1260
0.1875

-0.1183
0. 1799
0 '934

-0.1996
-0.1442
0.1004,

Station. period means and deltas from original data where control nial

Station Standard Upper
Station-Period N Mean Range Error 95% c.i. Lcwer

958 c.i. Mean
Delta

Delta Upper
Range 95l CIi. Lower

95% C.Z.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op-2
0915 Op 1
0915 Op-2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op.l
2210 Op 2

19 2.39 1.62
3 2.57 1.16

18 2.94 2.02
2.64 0.36

14 3.33 2.82
3 2.50 1.58

14 3.31 1.49
3 3.20 0.48

19 3 04 2.69
2.74 1 ~ 24

16 2.40 1.91
3 2.75 1.31

0.127 2.66
0.342 4.04
0.166 3.29
0.086 2,91
0.203 ).77
0.521 4.74
0.101 3.53
0.158 3.88
0. 154 3. 36
0.259 3.56
0.123 2.66
0.379 4.38

2.12
1.10
2.59
2.36
2.89
0.26
3. 10
2.52
2.72
1.92
2 ~ 14
1 ~ 11

0.06
-0.30
0.56
0.39
1.09

-0.24
1.07
0.93

-0.60
0.50
0.00
0.48

2.27 0.39
2.32 2.58
).08 0.13
1.52 0.61
3.)9 0.56
1.21 1.29
1.77 0.81
1 ~ 64 1 ~ 21
3.42 0,16
0.97 0.22
2.85 0.35
1 ~ 37 1.27

0.28
3. 18
0.99
1 ~ 39
1,62
1.76
1.34

-3.08
1.03
1.21

-0.35
-2.23

Period means and deltas froca original control data vhere nial

Period

Op 1
Op 2

Station Standard Upper
N Mean Range Error 954 C.Z.

19 2.44 1 ~ 84 0.107 2.67
4 2.25 1.16 0.244 3 F 02

Lover
95% C.Z.

2.22
1.47



Analysis of Variance tor SFQ for IDIV Diversity
Stations 2210, 0611, 0910, 0915, 1015, 1210

Data Cranstoreed using square root(x ~ I)
Results tor Analysis ot Variance

Source

PBR IOD
SEASON
STATZON
PERIODiSEASON
STATION PERIOD
STATION'SEASON
PERZODiSTATIONiSEASON

Results tor Pcwer Analysis
Pover at alpha a .1

Source dt Error dt
102.000
102.000
102.000
102.000
102.000
102.000
102 000

P value

21 ~ 61
2.50
0 '9
0.15
0.46
0. 16
0 ~ 17

Prob.

0.0000
0.1172
0 6290
0.7028
0.8075
0.9761
0.9122

Source

PERZOD
STATZONiPERIOD

Non
Centrality
Parameter

21.61
2.28

Adjusted non-
Centrality
parameter Pover

20.18 0.9985
0.00 0.2666

Pcwer'a
Ad)usted Derect 50%
Pover Change

0 '976 1 ~ 0000
0. 1126

Estimates tor contrasts on caebinations of interaction taxes

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC S
Period in FC-W
Period in DC.S
Period in DC-W

1,5689
0.1647

-0.1568
-0 ~ 1726
1.4342
1. 7037

0 '394
0.1546
0. 1768
0.2536
0.3707
0.5687

4,622
1.066
0.887
0.681
3.869

-2.996

.0000

.2892

.3772

.4977

.0002

.0034

Least. square eeans 8 contidence intervals tram analysis of variance
Source LS Wean Std. Err. T-value Prob. Upper 95$ Lcwer 95%

Period Op-1
Period Op-2
OP 1 0611
Op-2 0611
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

-0.226
0.063
0.199
0.062
0.197
0.138
0.251
0. 182
0. 114
0 '09
0.249
0.107
0.288
0. 12)

0.025)
0.0568
0 '565
0. 1418
0.0603
0. 1337
0,0676
0.1418
0.0676
0.1418
0.0565
0.1337
0.0616
0. lilt

-8.96
1. 10
3.53
0.44

-3.26
1.03
) .'12
1.28
2.58
0 F 06
4.41
0.$ 0
4.67
0. 81

.0000 0.1844

.2731 0.1569

.0006 0.1056

.6609 0.2971
F 0015 0.0966
,3042 0.3599
.0003 0.1392
~ 2020 0 ~ 4174
.0114 0.0619
~ 9486 0 ~ 2445
.0000 0.1551
. ~ 267 0.3286
.0000 0 '853
~ 3884 0 ~ 1125

0.2683
0. 0317
0.2932

-0.1730
0.2968

-0.0838
0.3636
0.0533

-0.2863
0.2262
0.3427
0.1152
0.)898
0.3582

paired caeparisons ot least square means betveen periods
Source

Period

Difference Std. Brr. T value

0.2889 0.0622 -4.648 .0000 -0.1858 0.3921

Prob. Upper 95$ Lover 958

Paired caeparisons of least square means tor stations betveen periods
Source Difference Std. Brr. T-value Prob. Upper 95% Lo er 95$

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0. 2618
-0.33 '
-0.4335
0.1833

.0.3556
-0.1647

0.1526
0.1467
0.1511
0.1571
0. 1451
0 ~ 1546

1.72
2.28
2.N
1.17
2.45
1. 07

.0894

.0245

.0069

.2459

.0160

.2892

0.0084
0. 0913
0. 1'128
0.0774

-0. 1147
0.0919

0.5151
0.5782

-0.6942
0.4440
0.5965

-0.4213

Station-period means and deltas from original data vhere conrrol nij
Station Standard UpperStation-Period N Wean Range Brror 958 c.i. Lcwer

958 c.i. Hean
Delta

Del r.a
Range

Upper
958 Cji.

Lover
95% C.Z ~

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op 1
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op 1
2210 Op.2

20 3.66 1.57 0 ~ 100
3 3.31 1.6$ 0.520

19 ).70 1.45 0.089
3.18 1.19 0.281

15 4.19 0.88 0.060
3 2.96 1.38 0.414

15 3.79 1.34 0.102
3 3 ~ 64 0 ~ il 0.126

20 3.84 1.8'1 0.089
4 3.55 1.24 0.297

17 3.99 0.81 0.056
3 4.12 0.47 0.136

3.87
5.55
3.89
4.07
4 ~ 32
4.74
4 ~ 01
4 '8
4.03
4.50
4 ~ 11
4.71

3.45
1 ~ 07
3.52
2.28
4.06
1.18
3. 51
3.10
3.66
2.61
3.88
3.54

0.81
0.25
0.88
0.52

-1.16
0.60
O.N
0.0$
1.05
0. 14
1.18

-0. 5'7

3. 64
1. 92
2.93
1.43
2.53
1.67
2.24
1.05
3.67
1.88
2.72
0.42

-0.43
2.63
0.40
1.47

-0.66
2.95
0.35
1 ~ 22
0.58
1. 64
0.72

.0.01

1,30
-2.14
-1 ~ 36
0.4)
1. 66I.N
1. 11
1.39

-1.52
1.)6
1.65

-1.12
Period means

Period

and deltas tram original control data vhere n~j
Srarion Standard Upper Lover

N Wean Range Error 95$ C.Z. 95% C.I.
Op 1
Op 2

20 2.79 2.30 0.172 3.15
4 3.69 0.85 0.192 4.30

2.43
3.08



Analysis of variance for spQ for Ispp - spp. Inverts
Stations 2210, 0611, 0910, 0915, 1015, 1210

Data transfozmed using square root(x i I)
Results for Analysis of variance

Source

PERIOD
SEASON
STATION
PERIODiSEASON
STATIONS PERIOD
STATIONS S EASON
PERIOD STATIONiSEASON

Reaulta IOr Pcwet'najyaia
Power at alpha ~ .1

Source df Error df
102.000
102.000
102.000
102.000
102.000
102.000
102.000

P-value

5.90
16.67
3.78
1.25
1. 26
0.60
0.49

Prob.

0.0169
0.0001
0.0035
0.2668
0.2865
0.6970
0.7825

Source

PERIOD
STATIONS PERIOD

Non-
Centrallty
Parameter

5.90
6.31

adjusted non-
Centrality
Parameter Power

4.78 0.7788
1.18 0.5637

Power to
Adjusted Detect 508
Power Change

0.7013 1. 0000
0.1828 0.1544

Estimates for contrasts on combinations of interact,ion tezms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-W
Period in DC-S
Period in DC-M

1.8543
0. 0071

-0.0449
0.0591
0.9531

-2.7554

0.6921
0. 3152
0.3606
0. 5172
0.7558
1.1596

2.679
0.023
0.125
0.114
1.261

-2.376

.0086
'.9821
~ .9012
.9092
.2101
.0194

Least square means 6 confidence intezvals from analysis of variance

Source LS Hean Std. Err. T-value Prob. Upper 958 Lower 95%

Period Op 1
Period Op-2
Op 1 0611
Op 2 0611
Op 1 0910
Op 2 0910
Op-1 0915
Op 2 0915
Op 1 1015
Op.2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 2210

0.185
0.493
0.587
0.813
0.275
0.710
0.023
0.036

-0.035
0 172
0.164
1.090
0.145
0 ~ 138

0.0515
0. 1158
0.1152
0.2891
0.1230
0.2726
0.1378
0.2891
0.1378
0.2891,
0.1152
0.2726
0.1256
0. 2891

3.60
4.26
5.10
2.81
2.23
2.61

-0. 17
0 ~ 12

-0.26
0.59
1.42
4.00
1. 16
0.48

.0005

.0000

.0000
~ 0059
.0277
.0105
.8663
.9011
.7974
.5536
.1582
.0001
.2506
.6340

0.2708
0.6855
0.7785
1.2927
0.4789
1,1627
9.2055
0.5159
0.1933
0. 6517
0.3549
1.5429
0. 353'7
0.6179

0.0999
0.3010
0.3961
0.3329
0.0706
0.2579'.2520

0.4439
0.2643
0.3081

-0.0274
0.6380
0.0634
0. 3418

Paired comparisons of least square means between periods
Source

Period

Difference Std. Err. T-value

0.3079 0.1267 2.429

Prob. Upper 958

.0169 0.0975

Lower 95l

.0.5183

Paired comparisons of least square means for stations between periods
Source Difference Std. Err. T-value Prob. Upper 95% Lower 95%

Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2210

0.2255
-0.4355
0.0593
0.2073
0.9267
0.0071

0. 3112
0.2990
0.3203
0.3203
0.2959
0.3152

0.72
1.46
0. 19

-0.65
3.13
0.02

.4704

.1483

.8535
5189

.0023
~ 9821

0.2911
0.0608
0.4723
0.3243
0.4355
0.5304

0.7420
0.9319
0.5909
0.7389
1.4178
0.5161

Station-period means and deltas from original data where control n 1

Station Standard Upper
Station-Period N Hean Range Error 95l c.i. Lower

95\ c.i. Hean
Delta

Delta
Range

Upper
95% Cli.

Lower
95% C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
0915 Op.l
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op 2
2210 Op-1
2210 Op-2

20 16.54
3 13.25

19 18.62
14 '5

15 21 ~ 72
3 19. 33

15 21.63
3 18.83

20 20.03
13. 63

17 19. 94
3 18.00

18.50 1.096 18.83
7.25 2.268 23.01

13.75 0.762 20.22
2.50 0.568 16.06

10.75 0.871 23.59
8.00 2.347 29.43

16.00 1.182 24.17
7.00 2.022 27.54

16.00 0,988 22.09
10.25 2.260 20.82
8.50 0.658 21.34
1.25 0.382 19.64

14.24
3.49

17.02
12 ~ 44
19.85
9.24

19.10
10.13
17. 96
6.43

18.55
16.36

4.08
5.67
1.91
5.25
1.32
0.42

-1.23
0.08
0.59
5.88
0.71
0.92

19.00
8.25

18.00
4.75

17.25
7.25

18.00
9.00

17.50
12.25
11.00
2.25

6.40
16. 18
3.90

, 8.35l. 19
9.49
1. 75'1.94
2.74

15.22
2.26
3i85

1.75
4.84
0.09
2.15
3.82

10.32
4.21

11 ~ 77
-1. 57
3.47
0.85
2.02

Period amans and deltas from original control data where nial

Period
Station Standard Upper

N Hean Range Error 958 C. I.
Lower

958 C.I.
Op 1
Op 2

20 20. 61
4 19 ~ 50

11.25 0.515 21.69
4.00 0.924 22.44

19.54
16.56



Analysis of Variance for SAQ for ISPP - Spp. Inverts
Stations v 2210, 0611. 0910, 0915, 1015, 1210

Data not transformed.

Results for Analysis of Variance

Source

PERIOD
SEASON
STATION
PBRIODiSEASON
STATION PERIOD
STATIONS SEASON
PERIODiSTATIONiSEASON

Results for Power Analysis
Pover at alpha v .1

Source d! Error df
96.000
96.000
96.000
96.000
96.000
96.000
96.000

P-value

2.83
2.44
6.93
0.00
1.06
0.20
0.16

Prob.

0.0961
0.12 13
0.0000
0.9465
0.3850
0.9620
0.9758

Source

PERIOD
STATIONS PERIOD

Non-
Centrality
Parameter

2.83
5.32

1 ~ 77
0.21

0.5101
0.4956

Adjusted non-
Centrality
Parasmter Po er

Pover to
Adjusted Detect 50t
Pover Change

0.3740 1 ~ 0000
0.1139 0.4745

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in DC
Period in PC
Period in PC-S
Period in PC-M
Period in DC-S
Period in DC-N

10.8865
2.6864
3.7727
1.6000
9.2564

12.5167

7.3487
3.3475
3.8457
5.4803
8.0629

12.2884

1.481
0.802
0.981
0.292
1 ~ 148
1.019

~ 1418
,4243
.3290
~ 7710
.2538
.3110

Least square means 6 confidence intervals from analysis of variance
Source LS Mean Std. Err. T-value I'rob. Upper 95\ . Lover 95t
Period Op-1
Period Op-2
Op 1 0611
Op 2 061X
Op 1 0910
Op 2 0910
Op 1 0915
Op 2 0915
Op 1 1015
Op 2 1015
Op 1 1210
Op 2 1210
Op 1 2210
Op 2 1210

-0.474
2.736
5.071
0.500
3.723
0.333
3.675
1.750
5.700

12.250
0.199
1.500
2.064
4.750

0 F 5523l.2273
1.2346
3.0636
1.3163
2.8884
1 ~ 4799
3.0636
X.4799
3.0636
1.2346
2 '884
1.3492
3 '636

0.86
2.23
4 ~ 11
0. 16
2.83
0.12
2.48
0.57
3.85
4.00
0.16
0 F 52
1 ~ 53

-1.55

.3929

.0281

.0001

.8707

.0057

.9084
~ 0147
,5692
.0002
~ 0001
.8725
~ 6047
.1294
~ 1243

0.4 '3
-0.6977
7 ~ 1210
5.5883
5.9094
5.1306

-1.2171
3.3383
3.2421
7.1617
1.8518
6.2973
0. 1772
0.3383

-1.3913
4.7746
3.0200
4.5883
1.5368
4.4639
6. 1329

-6.8383
8.1579

-17. 338)
1.2492
3.1973
4.3044
9.8383

Paired comparisons of least square means between periods
Source

Ieriod
Difference Std. Brr. T-value

2.2622 1 ~ 3 ~ 59 1 ~ 681 ~ 0961 4.4975 0.0268

Prob. Upper 95t Lover 95t

Paired comparisons of least square means for srations between periods
Source Difference Std. Brr. T-value Prob. Upper 95't Lover 95t
Station 0611
Station 0910
Station 0915
Station 1015
Station 1210
Station 2110

4.5705
l.3897
1. 9250
6.5500
1.6987
2.6864

3.3030
3. 1742
3.4023
3.4023
3. 1412
3.3475

1 ~ 38
1.07

-0.57
1.93
0.54
0 F 80

.1696

.2882

.5729

.0572

.5899
4243

10,0564
8. 6617
3 '258

X2.2008
3.5184
8.2462

0.9154
1. 8822
7.5758
0.8992
6.9158

-2.8735

Station-period means and deltas from original data where control nvl
Station Standard UpperStation-I'eriod N Mean Range Brror '95t c.i.

Lover
95t c.i. Mean

Delta
Delta Upper
Range 95t CIl.

Lover
95t C.I.

0611 Op 1
0611 Op 2
0910 Op 1
0910 Op 2
09XS Op.l
0915 Op 2
1015 Op 1
1015 Op 2
1210 Op 1
1210 Op.2
22XO Op.l
2210 Op 2

Period means

Period

19 17,16
3 13.00

18 18.33
4 15.50

14 24 ~ 86
15.67

14 26.79
3 26.67

19 21.79
4 13.25

16 23.44
3 19 ~ 00

and deltas from

Station
N Mean

19.00 1.398 20.10
4.00 1.155 17.97

17.00 1.060 20.57
7.00 1.555 20.45

13.00 0.948 26.91
4,00 1.202 20.84

22.00 1.403 29.81
7.00 2.028 35.39

23.00 1.321 2 '57
11.00 2.358 20.76
12 F 00 0.940 25.44
5.00 1.528 25.57

14.22
8.03

16.10
10.55
22.81
10.50
23.75
17. 94
19.01

5 ~ 74
21.43,
12 ~ 43

Standard Upper
Range Brror 95'I C, I,

Lover
95t C.I.

original control data where n 1

5.16
1.33
3 '8
0.50
3.21
1.3)
5. 14

-1'1 . 33
0.53
2.75

-1.56
4,67

20 ~ 00 8 ~ 10
7.00 10.06

18 F 00 5 ~ 92
6.00 4.50

18.00 0.03
4.00 3'84

19.00 -2.18
).O0 -8.54

19.00 2.74
8.00 8.32

18.00 1.08
1.00 3.23

2.21
7 39
1 ~ 64
3.50

-6.39
6.50
8.10

16.13
1.68
2.82
4.20

-6. 10

Op. 1
Op 2

19 22.32 16.00 0.940 24.29
4 16.00 10.00 2.041 22.50

20.34
9.50



Benthic Transeccs ANOVA Results for SFO tor 1020 - Arcedius spp.

Date transCoxmed using log baselo(x v .I)
Results for Analysis of Variance

Source Source dt Errok dC P-value Prob.

AREA
PBRIOD
AR Ba~ PERIOD

Results Cor Pover Analysis
Pover at alpha ~ .1

18.000
18.000
18.000

0.01
0.74
0.29

0.9053
0 F 4025
0.5983

Source

AREA'RIOD
PBRIOD

Non-
Centrality
Parameter

0.29
0.74

0.00
0,00

0.1449
0. 2130

Adjusted non-
Centrality
Parameter Pover

Pover to"
Adjusted Detect 508
Pover Change

0,1031
0.2785

Estimates Cor contrasts on combinations oC interaccion terms

Source Difference Std. Brr. T-value Prob.

Period in NDC 0.0504 0.2219 0.227 .8229
I'eriod in SDC 0.2187 0.2219 0.986 .3374

Least square means 6 confidence intervals from analysis ot variance

Source LS Mean Std. Brr. T-value Prob. Upper 95% Lover 95%

Period Op 1
Period Op-2
Op 1 NDC
Op 2 NX
Op.l SDC
Op 2 SDC

0 ~ 001
0.135
0.052
0.103
0.051
0.168

0.01 .9922
1 ~ 01 .3251
0.45 .6568
0.54 .5938
0.44 .6668
0.89 .3864

0.0820 0.1413
0.1338 0.0967
0.1159 0.1486
0.1893 0.2254
0,1159 0.2517
0.1893 0. 1602

0. 1429
0.3674

-0.2533
0.4309
0. 1502
0.4962

Paired comparisons of least square means betveen periods
Source

Period

Ditference Std. Err. T-value

0.1346 0.1569 0.857 .4025 0.4067 0.1376

PrOb. Upper 95% LOver 958

Paired comparisons of least square means for areas betveen periods
Source Ditference Std. Brr, T-value Prob. Upper 95% Lo~er 95%

Area hDC
area SDC

0.0504 0.2219 0.23
0.2187 0.2219 0.99

i8229
.3374

0.4352
0.6036

-0.3344
0.1661

Area-period means and deltas trom original data

Area-Period

NDC Op 1
NDC Op 2
SX Op.1
SX Op.2

Area Standard Upper
N Mean Range Brror 95% c.i.
8 0.15 0.25 0.030 0.22
3 0.16 0.09 0.031 0.29
8 0.09 0.14 0.020 0.14
3 0.21 0 ~ 21 0.064 0.48

Lover
95t c.ii

0.08
0.02
0.05
0.07

Mean
Delta

0.02
-0.03
0.04
0.08

Delta Upper
Range 958 Cli.

0.46 0.12
0.25 0.31
0,46 0.17
0.42 0.46

Lover
95% C.I.

0.15
0.37
0.09
0.63

Period means and deltas frcxa original concrol data

Period

Op 1
Op 2

area Standard Upper
N Mean Range Brror 954 C.I.

20 0.13 0.50 0.034 0.20
5 0.15 0.25 0.049 0.28

Lover
95% C.I.

0.06
0.02



Midvater Transectsce for spo for 0582 - Atherinidae unid.
Data transformed using log baselo(x + .I)
Results for Analysis of Variance

Source Source df Err'f P-value Prob.
AREA
PERIOD
AREA~PERIOD

Results for poser Analysis
Pover at alpha ~ .1

18.000
18. 000

,
18.000

0.70 0.4123
5.71 0.0281
0 '2 0 ~ 7304

Source

AREAiPERZOD
PERIOD

Non
Centrality
Parameter

0.12
5.71

Adjusted non-
Centrality
Parameter Pover

Pover to
Adjusted Detect 50%
Pover Change

0.00 0.1192 0,1020
4,07 0.7431 0.6167 0.1074

Estimates for contrasts on ccebinations of interaction terms

Source Difference Std. Brr. T-value Prob.

Period in NDC
Period in SDC

0.9251
1.2426

0. 6417
0.6417

1.442 .1666
1 ~ 937 .0687

Least square means a confidence intervals from analysis of variance
Source LS Mean Std. Brr. T-value Prob. Upper 95% Lover 95%

Period Op-1
Period Op-2
Op 1 NDC
Op 2 NDC
Op 1 SDC
Op 2 SDC

0.432
1.516
0.701
1.627
0.162
1.405

0.2369
0.3869
0. 3351
0.5472
0.3351
0.5472

1 ~ 82
-3.92
2,09
2.97
0.48
2.57

.0851

.0010

.0507

.0082

.6347
~ 0194

0,0208
-O.'8«6
0.1204
0.6777
0 ~ 4191
0.4557

-0.8426
2.1865

-1.2826
2.5755
0.7430
2.3535

Paired comparisons of least square means betveen periods
Source

Period

Difference Std. Err. T-value

1.0839 0.4537 2 '89 .0281 1.8706 0 ~ 2971

Prob. Upper 958 Lover 958

Paired comparisons of least square means for areas betveen periods
Source Difference Std. Brr. T-value I'rob. Vpper 95%

Area NDC 0.9251 0.6417 1.44 .1666 2.0377
Area SDC 1.2426 0.6417 1.94 ~ 0687 2.3553

Area period means and deltas from original data

Lover 95%

0.1876
0.1300

Area-Period
Area Standard Upper

N Mean Range Error 958 c.i. Lover
95% c.i. Mean

Delta
Delta
Range

Vpper
958 CIi.

Lover
95% C.Z.

h7C Op 1
NDC Op 2
SDC Op 1
SDC Op 2

8 3.42 17.97
3 31.44 85. 56
8 0.23 1.88
3 14.72 40.21

2.212 8.65
27.180 148.38
0.23 '.79

12,794 69.77

1 ~ 81
85.51
0.32

40.33

3.42
31 ~ ~ 4
0.23

14.72

17.97
85.56

1.88
40.21

1.81 8.65
85.51 -148.38
0.32 -0.79

40.33 69.77
Period means and deltas from original control data

Period

Op 1
Op 2

Area Standard Upper
N Mean Range Error 95% C.Z.

20 0.00 0.00 0.000
5 0.00 0.00 0 ~ 000

Lover
95% C.Z.



Benthic Transeccs ANOVA Results for SFO for OS80 - Aulorhynchus flavidus
Data transformed using log baseIO<x i ll
Results for Analysis of Variance

Source Source df Erxo'r df P-value Prab.

AREA
PERIOD
AREA~PERIOD

Reaulta far Paver Analyaia
Paver ac alpha .1

18.000
18.000
18.000

6.67 0,0188
0.24 0.6306
2.29 0.1480

Source

AREA~PERIOD
PERIOD

Non-
Centrality
Parameter

2.29
0.24

Adjusced non- Power to
Centrality Adjusted Detect 501
Parameter Paver Power Change

1.03 0.4256 0.2566 0.1853
0.00 0.1374 <0.2623

Estimates for contrasts on combinations of interaction terms

Source

Period in NDC
Period.in SDC

0.1487
0.2909

0.2056 0.723 .4790
0 ~ 2056 1.415 .1742

Difference Scd. Err. T-value Prob.

Least square means 6 confidence intervals fram analysis of variance
Source LS Mean Std. Err. T-value Prob. Upper 951 Lover 95%

Period Op.l
Period Op-2
Op I NDC
Op 2 NDC
Op-I SDC
Op.2 SDC

-0.225
0.154
0.073
0.076

-0.522
0 ~ 231

0.0759
0. 1240
0.1074
0.1753
0.1074
0. 1753

-2.96
1.24
0.68
0.43

-4.86
1.32

.OO84

.2316

.5053

.6712

.0001

.2035

0.0930
0. 0615
0.2592
0,2284
0. 3361
0.0727

0.3563
0.3685
0.1132
0.3797

-0.7085
0.5354

Paired cocparisons af least square means betveen periads
Source

I'eriod
Difference Std. Err. T-value Prob, Upper 958

0.0711 0.1454 0.489 .6306 0.1810

Lover 951

~ 0.3232

Paired ccmparisons of least square means for areas betveen periods
Source

Area NDC
Area SDC

Difference

0.1487
0.2909

0.2056 0.72
0.2056 1.41

.4790 0.5052

.1742 - 0.0656
-0.2079
0.6475

Scd. Err. '-value Prob. Upper 95% Lover 95%

Area. period means and deltas frees original data

Area-leriod
Area Standard Upper

N Mean Range Error 95% c.i. Lover
9SE c.i. Mean

Delta
Delta
Range

Upper Lover
95% Cli. 95% C.I.

NDC Op.l
NDC Op 2
SDC Op 1
SDC Op 2

8 0.20 0.88 0.106 0.45
3 1.20 2.22 0.642 3.96
8 5.88 20.83 2.444 11.66
3 3.03 7.42 2.351 13.15

0.05
1.56
0.10
7.09

0.36
0.43
5.32
2.26

2.66
2.68

19. 13
7.08

1.13
3.14
0.11
7.58

0.41
4 ~ 01

-10.75
12.11

I'eriod means and delcas froca original control data

Period

Op 1
Op 2

Area Standard Upper
N Mean Range Error 958 C.I.

20 0.59 6.83 0.371 1.36
5 0.65 1.75 0.371 1.68

Lover
95% C.I.

0.19
0.38



Midvater Transectsce for SPO for 0592 Brachyistius trenatus

Data tranafOXmed uaing 1Og baaelo(X v .I)
Results for Analysis ot variance

Source Source df Errdr dt P-value Prob.

AREA
PERIOD
AREAvPERIOD

Results for Paver Analysis
Po er at alpha .1

18.000
18.000
18.000

2.31
26.34

0.90

0.1457
0.0001
0.3562

Source

AREAvPERIOD
PERIOD

Non
Centrality
Parameter

0.90
26.34

Adjusted non-
Centx'ality
Parameter Pcwer

Pover to
Adjusted Detect 501
I over Change

0.00 0.2369 0.1024
22.42 0.9995 0.9982 0.1647

Estimates tor contrasts on combinations of interaction terms

Source

Period in NDC
Period in SDC

1.1681
0.8042

0.211'I 4.299 .0004
0.2717 2.960 .0084

Difference Std. Err. T-value Prob.

Least square means 6 confidence intervals trcca analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lcwer 95%

Period Op.l
Period Op 2
Op I NDC
Op 2 NDC
Op 1 SDC
Op 2 SDC

0 138
1.124
0. 193
1.361

-0.082
0. 881

0.1003
0.1639
0 ~ 1419
0 ~ 2317
0. 1419
0 ~ 2317

1.37
-6.86
1.36
5.87
0.58

-3.83

~ 1870
.0000
.1911
.0000
.5683
.0012

0.0364
.0.8397
0.0533
0.9590
0.1636
0.4849

.0.3116
1.4019
0.4388
1. 7627

-0.3285
1.2885

I'aixed ccmpax'isons of least square means betveen periods

Source

Period

Difference Std. Err. T value

0.9862 0.1921 '5.133 .0001 1.3193 0.4530

Prob. Upper 95t Lcwer 95t

Paired coccparisons ot least square means tor areas betveen periods

Source

Area NDC
Area SDC

1.1681
0.8042

0. 2711
0.2717

4.30
2.96

.0004

.0084
'.6393

1.2754
0.6969
0.3331

Difference Std. Err. T-value Prob. Upper 958 Lover 95%

Area-period means and deltas txom original data

Area-Period

NDC Op 1
NDC Op 2
SDC Op 1
SDC Op 2

Area Standard Upper
N Mean Range Error 95% c.i.
8 0 17 0.66 0.084 0 '7
3 3.79 7 ~ 53 2.282 13.61
8 0.11 0.63 0.075 0.29
3 0.85 0.96 0.281 2.06

Love r
95% c.i.

0.03
6.03
0. 0'1
0. 36

Nean
Delta

-0.13
3.78

-0.07
0.83

Delta Upper
Range 95% CIi.
0.75 0.08
7.57 6.08
0.71 0.13
1.00 0.42

Lover
958 C.I ~

-0.35
13 ~ 64
-0.26
2.09

Period means and deltas trees ox'iginal control data

Period

Op 1
Op 2

Area Standard Upper
N Mean Range Error 95% C.I.

'20 0.04 0.25 0.011 0 ~ 08
5 0.02 0.08 0.017 0.06

Lcwer
95% C.I.

0. 01
0.03



Benthic Transects ANOVA Results for SFO for 0643 - Cebidichthys violaceus
Data not transformed.

Results for Analysis of Variance

Source Source df Error df P-value Prob.

AREA
PERIOD
AREA~PERIOD

Results for Power Analysis
Power't alpha a .I

18.000
18 F 000
18.000

10. is
0.07
3,32

0.0051
0.7908
0.0851

Source

ARPAiPERIOD
PERIOD

Non
Centrality
Parameter

3.32
0.07

Ad)usted non- Power to
Centrality Adjusted Detect 508
Parameter Power Power Change

1.95 0 ~ 5433 0.3831 0.1334
0.00 0.1114 0.6666

Estimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC 0.1450 0.0980 1.479 . 1565
Period in sx -0.1076 0.0980 -1.098 .2867

Least square means 6 confidence intervals from analysis of variance
Source LS Hean Std. Err. T-value Prob. Upper 95% Lower 95l
Period Op-1
Period Op-2
Op 1 NX
Op-2 NDC
Op.i SDC
Op 2 SDC

0.086
0.104
0.133
0.278
0.038
0.069

0.0362
0.059i
0 ~ 0512
0.0836
0 ~ 0512
0.0836

-2.36
-1 ~ 76
-2.59
-3.32
0.75
0.83

.0297
~ 0951
.0183
.0038
.4653
~ 4171

0.0227
0.0016

-0.0440
0. 1328
0.0506
0.2144

0.1483
0.2067
0.2216

-0.4228
0.1270

-0.0755
Paired comparisons of least square means between periods
Source

Period

Difference Std. Err. T-value

0.0187 0.0693 0.269 7908 0.1389 0.1016

Prob. Upper 95% Lower 958

Paired comparisons of least square means for areas between periods
Source

Area NX
Area SDC

Difference Std. Err.
0. 1450
O. 1076

0.0980 1.48 .1565 0.3150"
0.0980 1.10 .2867 . 0.0624

0.0250
0.2777

T-value Prob. Upper 95% Lower 958

Ares-period means and deltas from original data

area-Period

NX Op 1
NX Op 2
SDC Op 1
SX Op 2

Area Standard Upper
N Hean Range Error 951 c.i.
8 0.27 0.63 0.070 0.43
3 0.38 O.i9 0.054 0.61
8 0.17 0.33 0.045 0.28
3 0.03 0.08 0.028 0.15

Lower
95% c.i.

0. 10
0.14
0.07
0.09

He an
Delta

0.13
0.28
0.04
0.07

Delta Upper
Range 953 CIi.

0.50 0.00
0.26 0.08
0.40 0.07
0.25 0.40

Lower
95% C.I.

0.27
0.63
0.14

-0.26
Period means and deltas from original control data

Period

Op 1
OP-2

Area Standard Upper
N Hean Range Error 951 C. I.

20 0.15 0.83 0.043 0.24
5 0.12 0.25 0.042 0.23

Lower
95% C.I.

0.06
0.00



Benthic Transects ANOVA Results tor SPO tor 0652 - Cephaloscyllium ventriosum
Data transformed using log baselo(x i .I)
Results tor analysis ot Variance

Source Source df Brro? df P-value
AREA
PERIOD
AREAiPERIOD

Results for Power Analysis
power at alpha ~ .1

18.000
II 18 F 000

18.000

0.02 0.8970
0 ~ 49 os4950
0.02 0.8970

Source

AREA~PBRIOD
PERIOD

Non
Centrality
Parameter

0.02
0 F 49

Adjusted non-
Centrality
Parameter Power

Power to
Adjusted Detect 50%
Power Change

0.00 0.1027 0.1000
0.00 0.1752 0. 1000

Estimates tor contrasts on cosbinations of interaction terms
Source

Period in NDC
Period in SDC

0.0848
0. 1241

0.2121
0. 2121

0.400 .6941
0.585 .5656

Dlfterence Std. Err. T-value Prob.

Least square means 8 contidence intervals trcm analysis of variance
Source LS Mean Std. Brr. T-value Prob. Upper 95t Lower 958

Period Op 1
Period Op-2
Op-1 NDC
Op 2 NDC
Op.l SDC
Op 2 SDC

0. 135
0.240
0.135
0.220
0.135
0.259

0.0783
0.1279
0.1108
0,1809
0.1108
0.1809

1.73
1. 87
1. 22
1 '2
1.22
1.43

.1013 0.2711

.0772 0.4615

.2378 0.3273

.2395 0.5337

.2378 0.3273

.1687 0.5730

0.0006
0.0179

.0.0568
0.0936
0.0568
0.0543

Difference Std. Brr. T-valueSource

Period
Prob. Upper 958

0.1500 0.697 .4950 0.1556

square means for areas between periods

0 1045

Paired comparisons ot least

Paired comparisons ot least square means between periods

lower 95%

-0.3645

Source

Area NDC
area SDC

0.0848
0. 1241

0.2121
0.2121

Difterence Std. Err.

0.40 ~ 6941 0.2830
0.59 .5656 0.2436

0.4526
0.4919

T-value Prob. Upper 95% Lower 95%

Area-period means and deltas tron original data

Area-Period
Area Standard Upper

N Mean Range Brror 95% c.i. Lower
95% c.i, Mean

Delta
Delta
Range

Upper
95% CIi.

Lower
95% C.I.

NDC Op 1
NDC Op 2
SDC Op 1
SDC Op 2

8 0.00 0.00 0.000
3 0.01 0.03 0.010 0.06
8 0.00 0.00 0.000
3 0.00 0.00 0.000

0.03
0.06
0.16
0.06
0. 17

0 ~ 29 0.16
0.53 0.90
0.29 0.16
0.50 0.88

0.04
0.58
0.04

-0.55
Period means and deltas from original control data

Period

Op-1
Op 2

area Standard Upper
N Mean Range Error 958 C.I.

20 0.06 0.50 0.036 0.14
5 0,10 0.50 0.100 0.38

Lower
958 C.I.

0 ~ 01
0. 18



Hidwater Transectsce tor SPO for 1183 - Chromia punctipfnnis
Data transformed using log base10(x + .I)
Results tor Analysis ot variance

Source Source dt Srroc df F-value Prob.

AREA
'ERIOD

AREAR'ERIOD

Results tor Paver Analysis
Pover at alpha ~ .1

18.000
18.000
18.000

2.47
1 ~ 46
1.05

0.1334
0.2424
0. 3198

Source

AREAiPBRIOD
PERIOD

Non-
CentraliCy
Parse»ter

1. 05
1.46

Ad)usted non-
Cencralf cy
Parameter Power

0.00 0.2589
0.30 0 '175

power co
Adjusted Detect 508
Pover Change

0.1666
0 ~ 1466 0 1922

Estimates tor contrasts on combinations of interaction terms

Source

Period fn NDC
Period fn SDC

0.1601
0.0133

0.1015 1.578 .1319
0 ~ 1015 -0.131 ~ 8971

Difference Std. Err. T-value I'rob.

Lease square means 6 confidence intervals from analysis ot variance
Source Std. Brr. T-value Prob. Upper 95% Lover 958

Period Op.l
Period Op 2
Op 1 NDC
Op 2 NDC
Op I SDC
Op.2 SDC

-0.106
0.020
0.200

-0.039
-0.013
0.000

0.0375
0.0612
0.0530
0.0865
0.0530
0.0865

-2.84
-0.32
3.76
0.45-

-0.25
0. 00

.0109

.7514

.0014

.6546
~ 8046
1.000

-0.0414
0.0864
0.1076
0. 1107
0.0786
0. 1501

0. 1714
-0.1258
0.2914

.0.1894
-0. 1052
0,1501

Paired comparisons of least square means betveen periods
Source

Period

Dftterence Std. Err. T-value

0.0867 0.0718 1.209 ,2424 0.0377 -0. 2112

Prob. Upper 958 Lower 95t

Paired comparisons ot lease square means tor areas betveen perfads
Source Difference Scd. Brr. T-value prob. Upper 958 Lower 95%

Area NDC
Area SDC

0. 1601
0.0133

0. 1015
0.1015

1.58
0.13

, 1319 0.0158
. 8971 0. 1627

0.3361
-0. 1893

Area-period means and deltas tram original daca

Area-Period
Area Standard Upper

N Nean Range Brror 95\ c.f.
Lower

95% c.f.
Nean
Delta

Delta Upper Lover
Range 958 Clf. 95% C.I.

NDC Op 1
NDC Op.2
SDC Op-1
SDC Op 2

8 0.08 0.25
3 0.01 0.03
8 0.00 0.03
3 0 F 00 0.00

0.036 0.17
0.010 0.06
0 ~ 003 0.01
0.000

0.00
-0.03
-0.00

0.08
0.01
0.00
0.00

0.25 0.00 0.17
0.03 0.03 0.06
0.03 0.00 0.01
0.00

Perfod r»ans and deltas from original control data

I'erfod

Op 1
Op-2

Area Standard Upper
N Hean Range Brror 958 C.I.

20 0.00 0.00 0.000
5 0.00 0.00 0.000

Lover
95% C.I.



Benthic Transects ANovA Results for SFO for 0647 - Citharichthys spp.
Data transtormed using log baselo(x v .I)
Results tor Analysis ot Variance

Source Source dt Error df P-value Prob.

AREA
PERIOD
AREAiPERIOD

Results tor Pover Analysis
Pover at alpha ~ .1

18.000
18.000
18.000

64.50
0.00
0.34

0.0000
0.9956
0.5644

Source

ARBA~P BR IOD
PERIOD

Non-
Centrality
Parameter

0.34
0.00

Adjusted non-
Centrality
Parameter Pover

Po er to
Adjusted Detect 501
Power Change

0.00 0.1537 0.2863
0.00 0,1000 0.2863

Estimates Cor contrasts on combinations of interaction terms ~

Source DICference Std. Err. T-value Prob.

Period in NDC
Period in SDC

0.0987
0.0969

0.2355 0.419 .6801
0 '355 0.411 .6857

Least square means a confidence intervals tron analysis ot variance
Source LS Kean Std. Brr. T-value Prob. Upper 9SE Lover 95%

I'cried Op 1
Period Op-2
Op 1 NDC
Op 2 NDC
Op.l SDC
Op 2 SDC

0.619
0. 620
0.099
0.000
1.337

-1.240

0.0870
0. 1420
0.1230
0.2008
0.1230
0.2008

7 ~ 12
4.36
0.80
0.00

-10.87
-6. 17

.0000

.0004

.4327
1.000
.0000
.0000

0.4681
-0.3736
0.3120
0.3483
1. 1233
0. 8914

0 7697
0.8661
0 ~ 1146
0.3483
1.5498
1. 5879

Paired comparisons ot least square means between periods
Source

Period

Difference Std. Err. T-value

0.0009 0.1665 0.006 .9956 0.2897 0.2878

Prob. Upper 958 Lover 95%

Paired comparisons ot least square means tor areas betveen periods
Source

area NDC
area SDC

0.0987
0.0969

0.2355 " 0.42
0.2355 0 F 41

.6801
~ 6857

0.5071
0. 3115

0.3097
0.5052

Difference Std. Brr. '-value Prob. Upper 95% Lover 95%

Area-period means and deltas tron original data

Area Standard Upper
Area-Period N Kean Range Error 95\ c.i. Lover

95% c.i. Keen
Delta

Delta Upper
Range 95% CIi.

Lover
95% C.I.

NDC Op 1
NDC Op-2
SDC Op 1
SDC Op-2

8 0.00 0.00 0.000
3 0.00 0.00 0.000
8 4.98 17.61 2.102
3 2.35 4.46 1.355

9.95
8.18

0.01
3.48

0.03 '.08 0.07 0.00
0.00 0.00
4.95 17.53 0.00 9.90

-2.35 4.46 3.48 8.18
Period means and deltas from original control data

Period
Area Standard Upper

N Kean Range Brror 951 C.I.
Op 1 20 0.03 0.17 0.014 0.05
Op. 2 5 0.00 0.00 0.000

Lover
958 C.I.

0.00



Eenthic Transects ANOVA Results for SPO for 0620 - Coxyphopterus nlcholsii
Data transformed using square root(x e .5)

Results tor Analysis of Variance

Source Source df Error df P-value Prob.

AREA
PERIOD
AREAiPERIOD

Results fox Power Analysis
Pover at alpha ~ .1

18.000
18.000
18. 000

27.16
0.24
2.64

0.0001
0. 6317
0. 1211

Source

AREAiPERIOD
PERIOD

Non
Centrality
Parameter

2. 64
0.24

Adjusted non- Power to
Centrality Adjusted Detect Sot
Parameter Power Power Change

1.35 0.4680 0.3014 0.4954
0.00 0.1372 0.7809

Estimates tor contrasts on combinations ot interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC
Period in SDC

0.3535
0.1902

0.2367
0.2367

1.493
0.804

.1526

.4320

Least square means 6 contidence intervals tram analysis of variance
Source LS Mean Std. Err. T-value Prob. Upper 958 Lower 95%

Period Op-1
Period Op-2
Op 1 NDC
Op-2 NDC
Op-1 SDC
Op 2 SDC

.Oiils
0.337
0.990

-0.637
0. 154
0.036

0.0874
0.1421
0.1236
0.2019
0.1236
0.2019

4r78
2.36

-8.01
3. 15
1.24
0. 18

i0001
.0299
.0000
.0055
.2292
.8590

0.2667
0.0891

.0.7760
0.2868
0.3682
0.3137

-0.5698
-0.5841

1 '047
0.9869
0.0605
0.3864

Paired comparisons of least square means between periods
Source

,Period

Ditference Std. Err. T-value

0.0816 0.1674 0.488 .6317 0.2086 -0. 3119

Prob. Upper 958 Lo er 958

Area NDC
Area SDC

0.3535
0. 1902

0.2367
0.2367

1 ~ 49
0,80

. 1526 0. 0510

.4320 0.6007

Area-period means and deltas from original data

Paired comparisons of least square means tor areas between periods
Source Difference Std. Err. T-value Prob. Upper 952 Lover 951

0.7640
0.2202

Area-Period
Area Standard Upper

N Mean Range Error 95% c.i, Lover'58 c.i.
Mean
Delta

Delta
Range

Upper Lower
958 CI1 ~ 95% C.I ~

NDC Op 1
NDC Op 2
SDC Op 1
SDC Op 2

Period means

Period

Op 1
Op 2

8 4 03 819 0923 621
3 161 059 0175 242
8 0.38 0.81 0.086 0.58
3 0.29 0.79 0.251 1.37

and deltas from original control data

Area Standard Upper
N Mean Range Error 958 C.I.

20 0.86 2,38 0.186 1.25
5 0.18 0.33 0.061 0.35

~ 1. 85
0.91
0.17

-0.79

Lover
95% C.I.

0 ~ 47
0. 01

-3.28
1.47
0.38

-0.10

6.81
0.47
1.67
0.83

-1.38
0.86
1.00
0.98

5.19
-2.08
0.24
1 ~ 17



Benthic Transects ANOVA Results for SPO for 2068 - Cottidae unid.
Data transformed using log baseio(x ~ I)
Results for Analysis of Variance

Source Source df Brror df P-value Prob.
AREA
PBR IUD
ARSAiPBR ZOO

Results for Power Analysis
Poser at alpha ~ .1

18 ~ 000
18.000
18.000

0.38
3.63
0.00

0.5473
0.0729
0.9833

Source

ARBA~PBRIOD
PERIOD

Non-
Centraiity
Parameter

0.00
3.63

Adjusted non- Pover to
Centrality Adjusted Detect 50'I
Parameter Pover Power Change

0.00 0.1001 0.1050
2.23 0.5747 0.4182 0.2636

Bstimates for contrasts on ccmbinations of interaction terms

Source

Period in NDC
Period in SDC

0.0547
0.0559

0.0411 1.332 .1995
0.0411 1.362 .1900

Difference Std. Brr. T-value Prob.

Least square means 6 confidence intervals from analysis of variance
Source LS Nean Std. Brr. T-value Prob. Upper 95E Lover 95E

Period Op 1
Period Op-2
Op 1 NDC
Op 2 NDC
Op I SDC
Op 2 SDC

0.031
0 F 024
0 '40
0.015
0.023

-0 '33

0.0152
0.0248
0.0214
0.0350
0.0214
0.0350

2.07
-0.96
1.87
0.42
1.07
0.94

.0528 0.0577

.3478 0.0191

.0783 0.0772

.6805 0.0461

.3008 0.0600

.3573 0.0276

0. 0051
0.0668
0.0029
0.0754
0 ~ 0143
0.0938

Paired comparisons of least square means between periods
Source

Period

Difference Std. Brr. T-value

0.0553 0.0290 1.905 .0729 0.1056 0.0050

Prob. Upper 95'E Lover 95E

Paired comparisons of least square means for areas betveen periods
Source

Area NDC
Area SDC

0.0547
0.0559

0.0411
0 ~ 0411

1.33 .1995
1.36 .1900

0.1259
0.1271

Difference Std. Brr. T-value Prob. Upper 95'E Lover 95E

0. 0165
0.0153

Area-period means and deltas from original data

Area-Period

NDC Op 1
NDC Op 2
SDC Op 1
SDC Op-2

Area Standard Upper
N Nean Range Brror 95E c.i.
8 0.09 0.15 0.018 0.14
3 0.10 0.06 0,021 0.19
8 0.14 0.46 0.050 0.26
3 0.15 0.13 0.037 0.31

Lover
95E c.i.

0 F 05
0. 01
0.02
0. 01

Nean
Delta
'0.11
0.03
0.06
0.08

Delta Upper
Range 95E CIi.

0.48 0.24
0.23 0.27
0.63 0.23
0.25 O.'28

Lover
95E C.Z.

0.02
0.34
0.10

-0.44
Period means and deltas from original control data

Period

Op 1
Op 2

Area Standard Upper
N Nean Range Brror 95E C.Z.

20 0.22 0.63 0.044 0.32
5 0.08 0.17 0.037 0.19

Lover
95E C.Z.

0.13
0.02



Hidvater TranSeCtSCe fOr SPO tOr 0645 - CymatOgaater aggregata
Data transformed using log baselo(x ~ . I)
Results tor Analysis ot Variance

Source Source dt Error df P-value Prob.

AREA
PERIOD
AREA~PERIOD

Results tor Paver Analysis
Power at, alpha ~ .1

18.000
18.000
18.000

0.00
1.14
0.00

0.9980
0.2042
0.9980

Source

AREAiPERIOD
PBRIOD

0.00
1 ~ 74

0.00 0.1000 0.1001
0.54 0.3549 0.1840 0.1099

~ Non- Adjusted non- Pover to
Centrality Centrality Adjusted '"Detect 50\
Parameter Parameter Povex'ower Change

Estimates tor contrasts on combinations of interaction terms

Source Difference Std. Err. T-value tcrob.

Period in NDC -0.6023 0.6453 -0.933 .3630
Period in SDC -0.6000 0.6453 -0.930 .3648

Least square means 4 contidence intervals trom analysis ot variance
Source LS Nean Std. Brr. T value Pxob. Upper 95% Lover 958

Period Op 1
Period Op-2
Op 1 NDC
Op 2 NDC
Op.l SDC
Op.2 SDC

0.601
0.000
0.602
0.000

-0.600
0.000

0.2383
0.3892
0.3310
0.5503
0.3370
0.5503

2.52
0.00
1.79
0.00

-1.78
0.00

.0213
1.000
.0908
1.000
.0919
1.000

0. 1819
0. 6148
0.0179
0.9543
0.0156
0.9543

1.0144
0.6748
1.1867
0.9543
1,18 '
0.9543

Paired comparisons of least. square means betveen periods
Source Difference Std. Brr. T-value Prob. Upper 951 Lour 958

Period 0.6012 0.4563 1.317 .2042 0.1901

Paired comparisons of least square means tor areas between periods
Source Difference Std. Brr. T-value Prob. Upper 958

Area NDC 0.6023 0.6453 0.93 .3630 6.5167
area SDC 0.6000 0,6453 -0.93 .3648 0.5191

area-period means and deltas froca original data

.1.3925

Lower 958

1.7214
1. 7191

c

Area Period

NDC Op 1
NDC Op 2
SDC Op 1
SDC Op.2

8 4 ~ 36 21.88
3 0.00 0.00
8 11 ~ 89 88.08
3 0.00 0.00

2.968 11.38
0.000

10 ~ 919 37.11
0.000

Area Standard Upper
N Nean Range Error 95% c.i. Lover

958 c.i.
2.66

13.93

Mean
Delta

4.36
0.00

-11 ~ 89
0.00

Delta
Range

21.88
0.00

88.08
0.00

Upper Lover
954 Cli ~ 954 C.Z.

2.66 11.38

13.93 31.71

Period means and deltas from original control data

Period

Op 1
Op 2

area Standard Upper
N Nean Range Brror 953 C.I.

20 0.00 0.00 0.000
5 0.00 0.00 0.000

Lover
95% C.Z.



Benthic Transects ANOVA Results tor SFO for 0585 - Damalichthys vacca

Data transformed using log baseic(x ~ .I)
Results tor Analysis ot Variance

Source Source di Erro'z dt F-value Prob.

AREA
PERIOD
AREAR'ERIOD

Results tor Power Analysis
Power at, alpha ~ .1

18 F 000
18.000
18.000

2.63 0. 1222
0.90 0.3546
0 '9 0.4183

Source

AREA~PERIOD
PERIOD

Non
Centrality
Parameter

0.69
0.90

ad>usted non-
Centrality
Parameter Power

Po~er to
Adiusted Detect 50t
Power Change

0.00 Oi2057 0. 1022
0.00 0.2379 0 '849

Estimates tor contrasts on combinations ot interaction terms

Source

Period in NDC
I'eriod in SDC

Difterence , Std. Err. T-value Prob.

0 '266 0.3092 0.086 .9323
0.3888 0.3092 1.258 .2246

Least, square means 6 contidence intervals from analysis ot variance

Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op 1
Period Op-2
Op 1 NDC
Op 2 NX
OplSX
Op 2 SDC

-0.203
0.411
0.411
0.498
0.065

-0.324

0.1142
0.1864
0. 1614
0.2636
0.1614
0.2636

1.18
2.20
2 '2
1.89
0.40
1.23

.0919

.0401

.0092

.0753

.6939

.2346

0.0053
-0.0877

0 ~ 1911
-0.0406
0.3445
0. 1329

0. ~ 012
0.1343
0.1511
0.9549
0.2154
0,7814

Paired comparisons ot least square means between periods

Source

Period 0.2077 0.2186 0 '50 .3546 0.5868 0. 1113

Dltterence Std. Err. T-value Prob. Upper 958 Lower 958

Paired comparisons ot least square means tor areas between periods

Source

area NX
At'ea SDC

0.0266 0.3092 0.09
0.3888 0.3092 1.26

.9323

.2246
0.5627
0.9249

0.5094
0.1473

Ditterence Std. Err. T-value Irob. Upper 958 Lower 951

Area-period means and deltas trom original data

Area-Period

NX Op 1
NDC Op 2
SDC Op 1
SDC Op 2

Period means

Period

Op 1
Op 2

area Standard Upper
N Mean Range Error 951 c.l.
8 4.11 7.00 0.780 5.95

3 '8 2.00 0.6S2 6.48
8 1.75 7.94 0.919 3.93
3 5.82 14.46 4.507 25.21

and deltas from original control data

area standard Upper
N Mean Range Error 95% C.Z.

20 1.46 9.83 0.505 2.52
5 1.35 2. 50 0.414 2. 67

Lower
95% c.i.

2.26
0 '7
0.42

13.57

Lower
95% C.Z.

0.41
0.03

Mean
Delra

2.53
2.44
0.17
4.58

Delta Upper
Range 951 CI i.

6.26 -0.87
1.82 0.05

11.61 2.60
12.92 12.58

Lower
95% C.Z.

4. 18
4.83
2 '4

21.75



Benthic Transects ANOVA Results for SFO for 0595 - Esbiotoca jacksonj
Data transformed using log basejo(x ~ jl
Results for Analysis of Variance

Source Source df Error df P-value Prob.

AREA
PBRIOD
AREAR'ERIOD

ReaultS fOr POwer Analyeia
Power at alpha .1

18.000
18.000
18.000

23.88
0.06
0.21

0.0001
0.8030
0.6495

Source

AREAiPERIOD
PERIOD

Non-
Centrality
Parameter

0.21
0.06

0.00
0.00

0. 1334
0. 1101

0. 2714
0 ~ 9182

Adjusted non- Power to
Centrality Ad)usted Detect 50%
Parameter Power'ower Change

Bstimates for contrasts on coebinations of interaction terms

Source

Period in ADC
Period in SDC

0.0132
0. 0451

0.0892 0.148 .8842
0.0892 0.506 .6191

Difterence Std. Err. T-value Prob.

Least square smans 4 confidence intezvals from analysis of variance

Source LS mean Std. Brr. T-value Prob. Upper 95% Lower 95%

Period Op 1
Period Op-2
Op 1 NDC
Op.2 NDC
Op-1 SDC
Op 2 SDC

-0.032
0.048

-0.200
-0.187
0.137
0.092

0.0329
0.0538
0.0466
0.0761
0.0466
0.0761

.0.96
0,89

-4.30
-2.46
2.94
1.21

.3487
,3872
.0004
.0242
.0087
.2428

0.0254
0.0456

.0 ~ 1196
0.0553
0. 2178
0.2238

0.0888
0.1410
0. 2812

-0. 3191
0.0562
Oi0400

Paired comparisons of least square means between periods
Source

Period

Difference Std. Err. T-value

0.0160 0.0631 0.253 .8030 0.1254 0.0934

Prob. Upper 95\ Lower 95%

I'aired comparisons of least square means for areas between periods
Source

Area NDC
Area SDC

-0. 0132
0.0451

0.0892
0.0892

0 15
0. 51

.8842
~ 6191

0.1415
0.1998

0.1679
0.1096

Difference Std. Brr. T-value Prob. Upper 958 Lower 958

Area-period means and deltas from original data

Area-Period
Area Standard Upper

N Hean Range Brror 95\ c.i. Lower
95% c.i. mean

Delta
Delta Upper
Range 951 CIi.

Lower
95% C.I ~

NDC Op 1
NDC Op 2
SDC Op 1
SDC Op.2

8 2.88
3 3.10
8 0.85
3 1,40

2.92 0.322 3.64
2.22 0.652 5.91
2.08, 0.261 1.47
2.88 0.926 '5.39

2.12
0.30
0.23
2.58

1 ~ 45
1.47
0.58
0.24

2.49 0,65
1.22 0.18
1.88 1.13
1.96 2.78

2.26
-3.11
0.03
2.31

Period means and deltas from original control data

Period

Op 1
Op 2

Area Standard Upper
N mean Range Error 958 C.I.

20 1.48 2.67 0,182 1.86
5 1 ~ 73 2.00 0 ~ 352 2.71

Lower
95\ C.I.

1.10
0.76



Benthic Transects ANOVA Results for SPO for 0604 - Embiotoca lateralis
Data transformed using log baseio(x ~ .5)

Results for Analysis of Variance

Source Source dt Brror df P-value Prob.

AREA
PERIOD
AREAwPERIOD

Results tor Powex'nalysis
Power at. alpha ~ .1

18.000
18.000
18.000

19.91
0.05
0 ~ 17

0.0003
0.8224
0.6827

Source

Non-
Centrality
Parameter

Ad>usted non-
Centrality
Parameter Power

Power to
'djustedDetect 508

I'ower Change

AREA PERIOD
c

0 ~ 17 0.00 0.1270 0. 2318
PBRIOD 0.05 0.00 0.1081 ~ 0.6950

Bstimates for contrasts on combinations of interaction terms

Source

Period in NDC
Period in SDC

.0.0568
0. 0166

0.1249
0.1249

0.455 .6547
0.133 .8959

Ditterence Std. Err. T-value Prob.

Least square means 8 confidence intervals from analysis of variance

Source LS Mean Std. Err. T value Prob. Upper 95% Lower 95\
Period Op-1
Period Op 2
Op 1 NDC
Op 2 NDC
Op 1 SDC
Op-2 SDC

0.391
0.411
0.175
0.232
0.606
0.590

0 ~ 0461
0.0753
0.0652
0. 1065
0.0652
0.1065

8.47
5.46
2.69
2.18
9 ~ 29
5.54

.0000

.0000

.0150

.0428

.0000

.0000

0.4709
0.5417
0.2886
0.4170
0 ~ 7195
0.7745

0.3109
0 '804
0.0623
0 '475
0.4932
0.4050

Paired comparisons of least. square means between periods
Soux'ce

Period

Difference Std. Brr. T-value

0.0201 0.0883 0.228 .8224 0.1331 0. 1733

Prob. Upper 958 Lower 95\

Paired comparisons ot least square means for areas between periods
source

Area NDC
Area SDC

0.0568
0. 0166

0.1249
0.1249

-0.45
0.13

.6547

.8959
0. 1598
0.2332

0.2735
0. 2001

Ditference Std. Brr. T-value Prob. Upper 95% Lower 95%

area-period means and deltas trom original data

Area-Period
Area Standard Upper

N Mean Range Brror 958 c.i. Lower
95% c.i.

Mean
Delta

Delta
Range

Upper Lower
95% Cli. 958 C.I.

NDC Op 1
NDC Op 2
SDC Op 1
SDC Op 2

Period means

Period

Op 1
Op. 2

8 1.77 2.46 0.269 2.41
3 1.42 1.31 0 ~ 396 3 ~ 12
8 0.34 0.89 0.104 0.59
3 0 ~ 42 1.08 0.337 1.87

and deltas from original control data

Area Standard Upper
N Mean Range Brror 958 C.I.

20 2.72 4.42 0.252 3.25
5 3.23 3.25 0.570 4.82

1. 14
0.29
0.09
1.03

Lower
95% C.I.

2. 19
1.65

1.00
1.49
2.43
2.49

2,71
3 ~ 19
1.92
1.92

1 ~ 79
5.51
2.97
5. 15

0.21
2.54
1.90
0.18



Midvater Transectsce for SPO tor 0919 - Sngraulis mordax

Data not transformed.

Results for Analysis of variance

Source Source dt Errdr df P-value Prob.
AREA 1 18.000 -"0.37 0.5493
PERIOD 1 18.000 0.35 0. 5613

~ AREA~PERIOD 1 18. 000 0.37 0.5493

Results tor Power Analysis
Power at alpha ~ .1

Source

AREA~PERIOD
PERIOD

Non-
Centrality
Parameter

0.37
0.35

Adjusted non-
Centrality
Parameter Pover

0.00 0.1580
0.00 0.1546

Power to
Adjusted Derect 508
Pover Change

0.1267
0.1267

Estimates for contrasts on combinations ot interaction terms

Source Ditterence Std. Err. T-value Prob.

Period in NDC 0.4167 31.9903 0.013 .9898
Period in SX -27.1910 31.9903 -0.850 .4065

Least square means 8 confidence intervals tram analysis of variance
Source LS Mean Std. Brr. T-value Prob. Upper 95% Lover 95E

Period Op-1
Period Op-2
Op 1 NDC
Op 2 NDC
Op 1 SDC
Op.2 SX

-13.387
0 F 000
0.417

-0.000
-27.191

0.000

11. 8132
19.2909
16 '064
27.2814
16.7064
27.2814

-1.13
0.00
0.02

.0.00
-1. 63
0.00

.2720
1.000
.9804
1.000
.1210
1.000

7.0977
33.4516
29.3866
47.3077

1.7790
47.3077

33.8720i
33.4516

-28.5533~1
.47.307'7

'56.1609

47.3077,
Paired comparisons ot least square means betveen periods
Source

Period

Ditference Std. Brr. T-value

-13.3872 22.6206 -0.592 .5613 25,8383 52.6127

Prob. Upper 95% Lover 958,

Paired comparisons ot least square means for areas betveen periods
Source

area NX
area SDC

0.4167 31.9903
27. 1910 31. 9903

0.01
0.85

.9898 55.8899

.4065 28.2823

Ditterence Std. Brr. T-value Prob. Upper 958 Lower 958

-55.0566
82.6642

Area-period means and deltas from original data

Area-Period

NX Op 1
NDC Op 2
SDC Op 1
SDC Op 2

area Standard Upper
N Mean Range Brror 958 c.i
8 0.00 0.00 0.000
3 0.00 0.00 0.000
8 27.61 214.58 26.722 90.80
3 0.00 0.00 0.000

Lover
95% c.i.

-35.58

Mean
Delta

0.42
0.00

27.19
0.00

Delta Upper
Range 95% CIi.

3.33 1.40
0.00

217. 89 36.15
0.00

Lower
95% C.I.

.0.57

90.53

Period means and deltas from original control data

I'eriod

Op 1
Op 2

area standard Upper
N Mean Range Brror 95% C.I.

20 0.50 10.00 0.500 1.55
5 0.00 0.00 0.000

Lover
95% C.I.

-0.55



Benthic Transects ANOVA Results tor SPO for 0581 - Gibbonsia spp.

Data transtormed using square root(x w .5)

Results for Analysis of Variance

Source Source df Error dt P-value Prob.

AREA
PBRZOD
ARBA~PERZOD

Results tor Power Analysis
Power at alpha a .1

18.000
18.000
18.000

2.24 0. 1514
0,03 0.8584
0.31 0.5827

Source

ARBAiPBRIOD
PERZOD

Non
Centrality
Parameter

0.31
0.03

Adjusted non-
Centrality
Parameter Power

Power to
Adjusted Detecc. 504
Power Change

0.00 0.1488 0.1108
0.00 0.1051 0.9547

Bstimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC 0.0230 0.0859 0.268 .7920
Period in SDC 0.0450 0.0859 0.524 .6069

Least square means 8 contidence intervals fram analysis ot variance

Source LS Mean Std. Brr. T-value Prob. Upper 958 Lower 958

Period Op-1
Period Op-2
Op 1 NDC
Op 2 NDC
Op 1 SDC
Op 2 SDC

0 ~ 137
0.126
0.165
0.188
0.108
0.064

0.0317
0.0518
0,0448
0.0732
0.0448
0 '732

4.32 .0004
2.43 .0256

-3.69 .0017
2.57 .0191
2.42 .0263

-0.87 .3970

0.0820
0.0362

-0.0877
-0.0615
0.0307
0.0634

0.1920
0.2158
0.2432

-0. 3154
-0.1862
0.1905

Paired coeparisons ot least square means between periods

Source

Period 0 ~ 0110 0,0607 0 '81 ~ 8584 0 '943 0, 1163

Difterence Std. Brr. T-value Prob. Upper 958 Lower 958

Paired comparisons of least square scans tor areas between periods
Source

Area NDC
Area SDC

0.0230
-0.0450

0.0859 0.27
0.0859 -0.52

Difterence Std. Err. T-value Prob. Upper 958

.7920 0.1719

.6069 0.1039

Lower 958

0. 1259
0.1938

Area-period means and deltas from original data

Area Period
Area Standard Upper

N Mean Range Error 958 c.i.
Lower

95% c.i.
Mean
Delta

Delta
Range

Upper
95% Cli ~

Lower
95% C.Z.

NDC Op 1
NDC Op 2
SDC Op 1
SDC Op 2

8 0.68 0.60
3 0.55 0.75
8 0.56 0.63
3 0.29 0.25

0.081 0.87
0.223 1.51
0.072 0.73
0.072 0.60

0.49
0.41
0,39

.0.02

0.34
0.37
0.22
0. 11

0.65
0.88
0.54
0.33

0. 14
0.74
0.05
0.32

0 54
1.49

-0.38
0.54

Period scans and deltas «rom original control data

Period

Op 1
Op 2

Area Standard Upper
N Mean Range Error 958 C.Z.

20 0.35 1.13 0,055 0.46
5 0. 17 0. 17 0. 037 0. 27

Lower
95% C.Z.

0.23
0.06



Benthic Transects ANovA Results for sFo tor 0637 - Girella nigricans
Data transformed using log baselo(x v .I)

Satterthvalte'S Adjuatment !Or DegreeS
~ ot Preedom used in Analysis ot Variance.

Results for Analysis ot variance

Source Source dt Error dt P-value Prob.

AREA
PERIOD
AREA~PERIOD

ReeultS fOr POver Analyaie
Pover at alpha ~ .I

18.000
18.000
18.000

40.23
0.07
0.07

0.0000
0.7909
0.7909

Source

AREA'PERIOD
PERIOD

Non-
Centrality
Parameter

0. 01
0.07

Adjusted non Pcwer to
Centrality Adjusted De'tect 50%
Parameter Pover Rwer Change

0.00 0.1114 0.2451
0.00 0.1114 0.2451

Estimates for contrasts on combinations of interaction terms

Source Dltference Std. Err. T-value Prob.

Period in NDC 0.0875 0.2298 0.381 .7080
Period in SX -0.0000 0.2298 -0.000 1.000

Least square means 6 confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Upper 958 Lover 958

Period Op-1
Period Op-2
Op INX
Op 2 NX
Op.l SX
Op 2 SDC

0.493
-0.537
.0.981
-1.074
.0.000
0,000

0.0849
0.1386
0.1200
0. 1960
0. 1200
0.1960

5.81
3.88

.8.22
5.48
0.00
0.00

.0000

.0011

.0000

.0000
1.000
1.000

0.3463
0.2969

-0.7788
0.1345
0.2081
0.3398

0.6406
0.1715
1.1950
1.4142
0 2081
0.3398

Paired cosparisons of least square means betveen periods
Source Difference Std. Err. T-value Prob. Upper 958 Lcwer 95t
Period 0.0437 0.1625 0.269 .7909 0.3255

Paired comparisons ot least square means for areas betveen periods

0 2380

Source

Area NX
Area SDC

0. 0815
0.0000

0.2298 0.38
0.2298 0.00

7080 0.4859I ~ 000 0.3985
-0.3110
0.3985

Ditference Std. Err. T-value Prob. Upper 958 Lover 951,

Area-period means and deltas tron original data

Area-Period

hDC Op 1
NDC Op 2
SDC Op 1
SDC Op 2

8 1.39 3.88
3 1 ~ 52' 47
8 0.00 0.00
3 0.00 0.00

0.451 2.46
0.714 4.59
0 ~ 000
0.000

Area Standard Upper
N Mean Range Error 95% c.i.

Lover
95% c.i.

0.32
1.55

Mean
Delta

1.39
1.52
0.00
0.00

Delta
Range

3.88
2.47
0.00
0.00

Uppe r Lover
95% Cli. 95\ C.I.

0.32 2.46
1.55 -4.59

Period means and deltas trois original control data

Period

Op 1
Op 2

Area Standard Upper
N Mean Range Error 95% C.I.

20 0.00 0.00 0.000
5 0.00 0.00 0.000

Lover
95% C.I.



Benthic Transects ANova Results for sFo tor 0601 - Mexagraamos decagraamus

Data tranafera»d uaing 1Og baaelo(X w .I)
Results for Analysis ot Variance

Source Source d! Error df P-value Prob.

AREA
PERIOD
AREA~PERIOD

Results for Power Analysis
Power at alpha ~ .1

18.000
18.000
18.000

4.48
16.04
0.19

0.0484
0.0008
0.6644

Source

AREAa PERIOD
PERIOD

Non-
Centrality
Parameter

0. 19
16.04

ad)usted non-
Centrality
Parameter Power

Power to
Ad/usted Detect 50%
Power Change

0.00
13. 26

0.1304 0.1396
0.9862 0.9682 0.1570

Estimates for contrasts on combinations ot interaction terms

Source

Period in NDC
Period in SDC

Ditference Std. Err.. T-value Prob.

0 ~ 3705 0 ~ 1178 3. 144 . 0056
0.2970 0.1178 2.520 .0214

Least square a»ans 8 confidence intervals from analysis of variance
Source LS Mean Std. Err. T-value Prob. Upper 95% Lower 95%

Period Op-1
Period Op-2
Op 1 NDC
Op 2 NDC
Op 1 SDC
Op.2 SDC

0.630
0.296
0.560
0. 190
0.700
0.403

0.0435
0.0711
0.0615
0. 1005
0.0615
0.1005

14.48
4. 17
9.10
1.89

11.37
4.01

.0000 0.7054

.0006 0.4194

.0000 0.6668

.0754 0.3639

.0000 0.8065

.0008 0.5770

0.5545
0. 1730
0.4534
0.0154
0. 5931
0.2285

Paired comparisons of least square a»ans between periods
Source

Period

Diiterence Std. Err. T-value

0.3317 0.0833 4.005 0008 0.4782 0.3892

Prob, Upper 958 Lower 95%

Paired comparisons ot least square a»ans tor areas between periods
Source

area NDC
Area SDC

Diiterence Std. Err. T-value Prob. Upper 95% Lower 95%

0.1661
0.0927

0. 3705 0. 1178 3.14 .0056 0.5748
0 ~ 2970 0.1178 2.52 .0214 0.5013

Area-period a»ans and deltas from original data

Area-Period

NDC Op 1
NDC Op 2
SDC Op 1
SDC Op 2

area Standard Upper
N Mean Range Error 958 c.i.
8 0.04 0.08 0.009 0.07
3 0.07 0.13 0.038 0.23
8 0.00 0.03 0.003 0.01
3 0.00 0.00 0.000

Lower
951 c.i.

0.02
0.09
0.00

Mean
Delta

0.42
0.09
0.46
0.17

Delca
Range

0.7I
0.24
0.79
0.21

Upper
95% CIi.

0.60
0.40
0.65
0.44

Lower
95% C.I.

0.21
0. 21
0.26
0.11

Period a»ans and deltas from original control data

Period

Op 1
Op 2

area standard Upper
N Mean Range Error 95% C.Z.

20 0.48 1.00 0.065 0.61
5 018 042 0081 0 ~ 1

Lower
95% C.Z.

0.34
0.04



Benthic Transects ANOVA Results tor SFO tor 0583 - Nypsucus caryi
Data transformed using log baselo(x ~ .I)
Results tor Analysis ot variance

Source Source dt Error dt p-value Prob.
AREA
PERIOD
AREA~PERIOD

18.000
18.000
18.000

2.67
1 ~ 17
1.01

0. 1194
0.2947
0.3151

Source

AREA~ PERIOD
PERIOD

Non-
Centrality
Parameter

1.07
1. 17

Results for Power Analysis
Power at alpha ~ .1

Adjusted non-
Centrality
Parameter Power

0.00 0.2619
0.04 0.2159

Power to
Ad)usted Detect 50%
Power Change

0.1493
0.1056 0.2583

Estimates tor contrasrs on combinations ot interaction terms

source

Period in N7C
Period in SDC

0.0015
0.3446

0.2307
0.2307

Difference Std. Brr. T-value Prob.

0.032 .9744
1.494 .1525

Least square emans 6 contidence intervals trom analysis ot variance
Source LS Mean Std. Brr. T-value Prob. Upper 958 Lower 95%

Period Op-I
Period Op-2
Op I NDC
Op.2 NDC
Op 1 SDC
Op 2 SDC

-0.011
-0.187
-0.229
0.236
0,206

-0.138

0.0852
0.1391
0.1205
0. 1967
0.1205
0. 1967

0. 13
1.35
1.90
1.20
1 ~ 71

.0.70

~ 8969
.1950
.0736
.2452
i 1038
.4914

0.1365
0.0540
0.0199
0.1048
0.4153
0.2029

-0. 1589
-0.4284
0. ~ 317

'.

5714
0. 0025

-0.4793
Paired comparisons of least. square means between periods
Source

Period

Difference Std. Brr. T-value

0.1760 0.1631 1.019 .2947 0.4589 0.1068

Prob. Upper 95% Lower 95%

Paired cocyarisons of least square means tor areas between periods
Source Difference Std. Err. T-value Prob. Upper 958

Area NDC 0.0075 0.2307 0.03 .914 '.4015area SDC 0.3446 0.2307 1.49 .1525 0.7446
Area-period smans and deltas from original data

Lower 958

0.3925
-0.0554

area-Period
area Standard Upper

N mean Range Brror 95\ c.i. Lower
95% c.i. Nean

Delta
Delta
Range

Upper
95\ Cli.

Lower
95% C,I.

NDC Op 1
NDC Op 2
SDC Op 1
SDC Op 2

8 0.35
3 0.07
8 0.07
3 0.04

0.75 0.088 0.56
0 ~ 03 0 ~ 010 0. 12
0.38 '.049 0.19
0.08 0.024 0.15

0.14
0.03
0.04
0.06

0.17
0.07
0.11
0.04

0.97
0.03
0.68
0.08

0.09
0.03
0.30
0.06

0.43
0. 12
0.09
0. 15

period means and deltas trom original control data

Pe ried

Op 1
Op 2

Area Standard Upper
N Hean Range Brroz'5% C.I.

20 0.20 0 F 88 0 '65 0.34
5 0.00 0.00 0.000

Lower
95% C.I.

0.06



Hidwater Transectsce for SPO tor 1272 - larval/post-larval tish, unid.
Data not transtormed.

Results tor Analysis of variance

Source Source df Error dt P-value Prob.
AREA
PERIOD
AREai PBRIOD

Results tor power Analysis
Power at alpha a .1

18.000
18.000
18.000

0. 01 0.9375
0.20 0 '595
0.01 0,9315

Source

ARFAiPERIOD
PERIOD

Non-
Centrality
Parameter

0,01
0. 20

Adjusted non-
Centrality
Parameter Power

0.00 0.1010
0.00 0.1314

Power to
Ad)usted Detect 50%
Power Change

0.1005
0. 2138

Estimates for contrasts on combinations ot interaction terms

Source

Period in NDC
Period in SDC

2.6693
1.8646

7.1568 0.313 .1135
7.1568 0.261,7914

Ditterence Std. Err. T-value Prob.

Least square means 8 confidence intervals from analysis of variance
Source LS Hean Std. Brr. T value Prob. Upper 95% Lower 958

Period Op 1
Period Op-2
Op 1 NDC
Op 2 NDC
Op 1 SDC
Op 2 SDC

.2.267
0.000

-2.669
0.000
1.865
0.000

2.6428
4 ~ 3157
3a7375
6 ~ 1034
3 ~ 1375
6.1034

0.86
0.00
0.71
0.00
0.50
0.00

.4023
1.000
.4843
1.000
.6239
1.000

2.3159
7.4838
3. 8119

10 5836
4 ~ 6166

10.5836

-6.8498
7.4838
9.1504

-10.5836
8.3457

10.5836
Paired comparisons of least square means between periods
Source

Period

Difference Std. Err. T-value

2.2669 5.0607 0.448

Prob. Upper 958

.6595 6.5086

Lower 95%

11.0424
Paired comparisons of least square means for areas between periods
Source Difterence Std. Brr. T-value Prob. Upper 95%

area NDC 2.6693 7.1568 0.37 .7135 9.7412
Area SDC 1.8646 7.1568 0.26 .1974 10.5458

Area-period means and deltas from original dare

Lower 958

-15. 0197
14 F 2750

Area-Period

NDC Op 1
NDC Op 2
SDC Op 1
SDC Op 2

area Standard Upper
N Hean Range Brror 95\ c.i.
8 6.84 53.13 6.616 22.48
3 0.00 0.00 0.000
8 6.03 38.15 4.820 17 F 43
3 0.00 0.00 0.000

Lower
953 c.i.

-8.81

-5.37

Hean
Delta

2.61
0.00
1.86
0.00

Delta
Range

51.56
0.00

29.25
0.00

Upper Lower
958 Cli. 95% C.I.

9 ~ 57 14.91

5.28 9.01

Period means and deltas tram original control data

Period

Op 1
Op 2

Area ~ Standard Upper
N Hean Range Brror 958 C.I.

20 3.33 33.33 2.041 7.61
5 0.00 0.00 0.000

Lower
95% C.I.

0.94



Nidvater TranaeCtSCe far SPO XOr 1266 - Nedialuna CalifOrnieneie
Data transformed using log baselolx ~ .5)

Results tor Analysis of Variance

Source

AREA
PERIOD
AREA~PBRIOD

Results for power Analysis
Pover at alpha .1

Source dt Brror dt
18.000
18.000
18. 000

P-value

2.57
0. 01
0.01

Prob.

0.1262
0.9048
0.9048

Source

AREAiPERIUD
PERIOD

Non
Centrality
Parameter

0. 01
0.01

Adjusted non-
Centrality
Parameter Pcwer

0.00 0.1023
0.00 0.1023

Pover to
Adjusted Detect 50%
Pover Change

0. 1366
0.1366

Bstimates tor contrasts on combinations of interaction terms

Source Ditference Std. Brr. T-value Prob.

Period in NX 0.0115 0.0671 0.172 .8657
Period in SDC 0.0000 0.0671 0.000 1.000

Least square means 6 confidence intervals from analysis of variance
Source

I'eriod Op-1
Period Op-2
Op 1NX
Op 2 NX
Op 1 SX
Op 2 SX

LS Nean

~ 0.041
.0.035
0.082
0.070
0.000

,0.000

Std. Brr.

0.0248
0 '404
0.0350
0.0572
0.0350
0.0572

1. 65
0.87
2.34
1.23
0.00
0.00

. 1160
~ 3962
.0313
.2348
1.000
1.000

0.0020
0.0350
0 ~ 0211
0.0289
0.0607
0.0992

T-value Prob. Upper 958 Lover 958

0.0838
.0.1053"
0.1425
0.1694ii
0.0607
0.0992

Paired comparisons ot least square means between periods
Source

Period

Difterence Std. Err. T-value

0 ~ 0058 0.0474 0.121 .9048 0.0765 0.0880

Prob. Upper 95% Lover 95%

Paired comparisons of least square means tor areas betveen periods
Source

Area NDC
Area SDC

0. 0115
0.0000

0.0671
0.0671

0. 17
0.00

.8657 0.1048
1.000 0.1163

0.1278
0. 1163

Difference Std. Brr. T-value Prob. Upper 958 Lover 95%

Area-period means and deltas from original data

Area-Period

NDC Op 1
NDC Op-2
SDC Op.1
SDC Op 2

8 0.14 0.78
3 0.10 0.31
8 0.00 0.00
3 0.00 0.00

0.096 0.37
0.104 0.55
0.000
0.000

Area Standard Upper
N Mean Range Brror 958 c.i. Lover

958 c.i.
-0.09
0.34

Nean
Delta

0.14
0. 10
0.00
0.00

Delta
Range

0.78
0.31
0.00
0.00

Upper Lover
95% Cli. 95% C.I.

0.09 0.37
0 ~ 34 0.55

Period means and deltas from original control data

Period

Op 1
Op 2

Area Standard Upper
N Nean Range Error 95% C.I.

20 0.00 0.00 0.000
5 0.00 0.00 0.000

uwe r
95% C.I.



Nidwater TranaeCtSCe COr SFO COr 11'7l - NyliObatie CalifOrniCa
Data transformed using log baselo(x w .I)
Results Cor Analysis of Variance

Source Source df Errar df F-value Prob.

AREA
PERIOD
AREAiPERIOD

Results for I'ower Analysis
Power at alpha ~ .1

18.000
18.000
18.000

1.42
0.38
0.04

0 '494
0.5453
0.8398

Source

AREA~PERIOD
PERIOD

Non-
Centrality
Parameter

0.04
0.38

Adjusted non-
Centrality
Parameter Po er

0.00 0.1066
0.00 0.1591

Po er to
Adjusted Detect Sot
Power Change

0. 1189
0.3927

Estimates for contrasts on ccmbinations of interaction terms

Source

Period in NDC
Period in SDC

0.0850
0.0426

0.1464
0.1464

0.581 .5685
0.291 .7745

Difference Std. Err. T-value Prob.

Least square means 6 confidence intervals from analysis of variance
Source LS Nean Std. Err. T-value Prob. Upper 95t Lcwer 95t

Period Op-1
Period Op.2
Op 1 NDC
Op 2 NDC
Op 1 SDC
Op.2 SDC

0.290
0. 226
0.363
0.277
0.218
0.175

0.0541
0.0883
0.0764
0. 1248
0.0764
0.1248

5,37
2.57
4.74
2 22
2.85
1 ~ 41

.0000
~ 0194
.0002
.0393
.0106
. 1768

-0.1966
0.0734
0,2299
0. 0610
0.0855
0.0410

0 '840
0.3795

-0.4951
0.4939

-0.3506
0.3920

Paired comparisons oC least square means between periods
Saurce DifCerence Std. Brr. T-value Prob. Upper 95t Lover 95t
I'eriod 0.0638 0.1035 -0.616 .5453 '.1157
Paired comparisons of least square means for areas betveen pericds

-0.2433

Source

Area NDC
Area SDC

.0.0850
0.0426

0.1464
0. 1464

-0.58
0.29

.5685

.1745
0.1688
0.2113

0.3389
0.2964

Difterence Std. Brrl T-value Prob. Upper 95t Lcwer 95t

Area-period means and deltas froca original data

Area-Period

NDC Op 1
NDC Op 2
SDC Op 1
SDC Op 2

Area Standard Upper
N Nean Range Error 95t c.i.
8 0.1S 0 ~ 38 0.041 0.25
3 0.10 0.19 0.058 0.35
8 0.09 0.36 0.044 0.20
3 0.06 0.08 0.028 0.18

Lower
95t c.i.

0.06
0 ~ 15
0.01

-0.06

Nean
Delta

0.15
0.10
0.09
0.06

Delta
Range

0.38
0 ~ 19
0.36
0.08

Upper
95t Cli.

0.06
0.15
0. 01
0.06

Lover
95t C.I.

0.25
0.35

-0.20
0.18

Periad means and deltas fram original control data

Period

Op 1
Op 2

Area Standard Upper
N Nean Range Error 95t C. I .

20 0.00. 0.00 0.000
5 0.00 0.00 0.000

Lower
95t C.I.



Benthic Transeccs ANovA Results for sFo tor 0603 - ophiodon elongatus
Data transformed using log baselo<x v .I)
Results for Analysis of VarLance

Source Squrce dt Brror df P-value Prob.
AREA
PBRIOD
AREA~PBR IUD

Reaulte tOr POver Analyeie
Pover at alpha ~ .1

18.000
18. 000
18.000

0.02 0.8943
0.45 0. 5122
0.23 0.6368

Source

AREA~PERIOD
PERIOD

Non-
Centrality
Parameter

0.23
0.45

Adjusted non-
Centrality
Parameter Pover

0.00 0.1360
0.00 0 1694

Pover to
Adjusted Detect 50\
Pover Change

0.1051
0. 1603

Estimates tor contrasts on combinatLons ot interaction terms

Source

Period in NX
PerLod in SDC

Difference Std. Err. T-value Prob

0.0213 0.1601 0.133 ' 8955
0 ~ 1300 0.1601 0.812 .4272

Least square means 6 confidence incervals tram analysis ot variance
Source LS Nean std. Err. '-value prob. Upper 958 Lover 951

Period Op.l
Period Op-2
Op INX
Op-2 NDC
Op.l SDC
Op-2 SX

0.205
0.129
0.170
0.149
0.240
0.110

0.0591
0.0965
0.0836
0.1365
0.0836
0.1365

3.47I ~ 34
2.04
1. 09
2.87
0.80

.0027 0.3076

.1966 0.2968
~ 0566 0. 3153
.2895 0.3857
.0102 0.3849
,4313 0. 3466

0.1026
0.0379 "
0.0254

.0.0877
0.0950
0. 1268

Paired comparisons ot least square means betveen periods
Source

I'eriod
Difference Std. Brr. T-value

0.0757 0.1132 0.669 .5122 0.2720 0.1206

Prob. Upper 958 Lover 958

Paired comparisons of least square means for areas betveen periods
Source

Area NDC
area SDC

0.0213
0 ~ 1300

0.1601 0.13
0.1601 0.81

.8955 0.2989

.4272 0.4076
0.2563
0. 1475

Ditference Std. Err. T-value Prob. Upper 9$ t Lover 95%

Area-period means and deltas tron original data

Area-Period

NDC Op I
NDC Op 2
SX Op I
SDC Op 2

Period means

Period

Op I
Op 2

area Standard Upper
N Nean Range Brror 95% c.i.
8 0.05
3 0.05
8 0,03
3 0.07

0 ~ 15 0017 009
0.09 0.028 0.17
0.13 0.016 0.07
0.13 0.037 0.23

and deltas from original control data

area Standard Upper
N Mean Range Error 95% C.I.

20 0.13 0.63 0.035 0.20
5 0.17 0.33 0.059 0.33

Lover
95t c.i

0.01
-0.07
0.01
0.09

Lover
95% C.I.

0.05
0.00

Hean
Delta

0.07
0.09
0.09
0,07

Delta Upper
Range 9$ E CIL.

0 ~ 21 0 ~ 12
0.26 0.42
0.26 0.16
0.38 0.56

Lover
95% C.I.

0. 02
0.2$
0.02
0 F 42



Benthic Transects ANQYA Resulcs tor SFO for 0594 - orthonopias triacis
Data not transformed.

Results tor Analysis ot Variance

Source Source dt Error df F-value Prob.

AREA
PERIOD
AREAiPERIOD

Results for Pcwer Analysis
Fever at alpha w .1

18.000
18.000
18.000

1.45
10.35
0.26

0.2439
0 '048
0.6143

Source

AREAcPERIOD
PERIOD

Non-
Centrality
Parameter

0.26
10.35

Adjusted non-
Centrality
Parameter Power

Pover to
Adjusted Detect 50%
Pcwer Change

0.00 0.1411 0.1086
8 ~ 20 0 ~ 9261 0 ~ 8660 0 ~ 1140

Bstimates tor contrasts on combinations ot interaction terms

Source

Period in NDC
Period in SDC

Difterence Std. Err. T-value Prob.

0.2036 0.0772 2.637 .0167
0.1476 0.0772 1.912 .0720

Least square means 6 confidence intervals from analysis ot variance
Source LS Mean Std. Brr. T-value Prob. Upper 95% Lcwer 958

Per'iod Op-1
Period Op-2
Op 1 NDC
Op 2 NDC
Op 1 SDC
Op.2 SDC

0.268
0.092
0.249
0.045
0.286
0.139

0,0285
0.0465
0 ~ 0403
0.0658
0.0403
0.0658

9.39
1 '8
6.17
0.69
7 ~ 11
F 11

~ 0000
.0636
.0000
.5016
~ 0000
~ 0491

0.3170
0 ~ 1727
0.3186
0.1593
0.3564
0.2530

0 ~ 2181
0.0113
0.1788
0.0690
0. 2166
0.0247

Paired comparisons of least square means betveen periods
Source

Period

Dltference Std. Err. T-value

0.1756 0.0546 3.216

Prob. Upper 951

.0048 0.2702

Lover 95%

0.0809

Paired comparisons ot least square means for areas betveen periods
Source

Area NDC
Area SDC

0.2036
0.1476

0,0772
0.0772

Difference Std. Brr.

2 ~ 64 .0167
1.91 .0720

0.3374
0.2814

0.0697
0.0137

T-value Prob, Upper 95% Lover 95t

Area-period means and deltas trees original data

Area-Period
Area Standard Upper

N Mean Range Brror 95E c.i. Lower
959 c.i. Mean

Delta
Delta Upper lamer
Range 958 CIi. 95t C.I.

NDC Op 1
NDC Op 2
SDC Op 1
SDC Op.2

8 0.04 0.09 0.012 0.07
3 0.09 0.16 0.048 0.30
8 0.01 0.04 0.005 0.02

0.00 0.00 0.000

0.02
0. 11

-0.01

0.25 0.36
0.05 0.20
0.29 0.35
0.14 0.25

0.35 0.15
0.29 0.20
0 ~ 38 0 ~ 19
0.46 -0.18

Period means and deltas from original control data

Period

Op 1
Op 2

Area Standard Upper
N Mean Range Error 958 C.I.

20 0 ~ 31 0.75 ~ 0 ~ 041 0 ~ 39
5 0.17 0.50 0 ~ 095 0 ~ 43

Lower
95% C.I.

0.22
0. 10



Midvater Transectsce for SFO for 0587 - Oxyjulis californica
Data transformed using square foot(x ~ .5)

Results for Analysis of Variance

Source Source df Error df F-value Prob.

AREA
PERIOD
AREAwPERIOD

Results tor Pover Analysis
Power at alpha e .1

18.000
18.000
18,000

0.02 0.9022
2.49 0.1322
0.00 0.9649

Source

AREAwPERIOD
PERIOD

Non
Centrality
Paraseter

0.00
2.49

Adjusted non-
Centrality
Parameter Pover

Power to
Ad/usted Detect 50I'over Change

0.00 0.1003 0.1002
1.21 0.4501 0.2825 0.5533

Estimates for contrasts on combinations ot interaction terms

Source Difterence Std. Err. T-value Prob.

Period in NDC 1.4249 1.2425 1.147 .2665
Period in SDC 1:3465 1.2425 1.084 .2928

Least square means 8 confidence intervals tram analysis ot variance
Source LS Mean Std, Err. T-value Prob. Upper 95'I Lover 95%

Period Op-1
Period Op-2
Op-1 NDC
Op 2 NDC
Op 1 SDC
Op 2 SDC

0.186
1.572
0.112
1.537
0.261
1.607

0.4588
0.7493
0.6489
1.0596
0.6489
1.0596

.0.41
2.10
0.17

-1.45
-0.40
-1.52

.6895

.0503

.8649

.1642

.6926

.1467

0.6093
-0.2727

1.0132
0.3006
0.8646
0.2303

0.9820,,
2.8713,

-1.2372
3.3744

'.3859
'

~ 44 ~ 6x
Paired cosparisons ot least square means betveen periods
Source

Period

Difterence Std. Err. T-value

1.3857 0.8786 1.577

Prob. Upper 95I Lover 95\

. 1322 2. 9093 0. 1379 i

Paired ccmparisons ot least square means for areas between periods
Source

Area NDC
Area SDC

Ditference Std. Err.
1

1.4249 1.2425
1.3465 1.2425

T-value Prob. Upper 95I

1.15 ,2665 3.5795
1.08 .2928 3.5011

Lover 95%

0.7298
-0.8082

Area-period means and deltas from original data

Area-Pericxl
Area Standard, Upper

N Mean Range Error 95% c.i
Lower

95t c.i. Mean
Delta

Delta Upper
Range 95'I Cli.

Lover
95% C.I.

NDC Op 1
hIC Op 2
SDC Op 1
SDC Op 2

8 17.49 19.22
3 11.85 7.94
8 19.55 34.42
3 3'9 7.46

2.338 23.02
2.521 22.70
3.948 28.88
2.176 21.65

11.96
1 ~ 01

10.21
2.93

0.97
8,16

-1.08
-8.60

42 ~ 31
8.21

69.08
12.67

12,31
2.04

17 ~ 39
7.53

10.37
18.36
19. 55
24.72

Period means and deltas trcxa original control data

Period
Area Standarcl Upper

N Mean Range Error 958 C.I.
Lover

95'I C.I.
Op-1
Op-2

20 17,33 63. 21
5 4.32 6.50

3.759 25.20
1.115 7.41

9.46
F 22



Benthic Transects ANOVA Results tor SPO tor 0584 - Oxylebius pictus
Data not. transCozsed.

Results for Analysis of Variance

Source

AREA
PBRZOD
ARBA~PERZOD

Results for Pover Analysis
Power at alpha a .1

Source df Error df
18.000
18.000
18. 000

P-value

15.70
15.12
0. 54

Prob.

0.0009
0.0009
0.4730

Source

AREA~PERZOD
PERZOD

Non
Centrality
Parameter

0. 54
15. 72

0.00
12.97

0.1832
0.9848 0.9654

0.4548
0.5869

Adjusted non- Pover to
Centrality Adjusted Detect 50%
Parameter Power Po er Change

Estimates for contrasts on combinations ot interaction terms

Source Difterence Std. Brr. T-value Prob.

Period in NDC 1.4523 0.6355 2.285 .0341
Period in SDC 2.1111 0.6355 3.322 .0038

Least square means 6 conCidence intervals troll analysis of variance
Source LS Nean Std. Brr. T-value Prob. Upper 95% Lcwer 95%

leriod Op-1
Period Op 2
Op 1 NDC
Op 2 NDC
Op 1 SDC
Op 2 SDC

2.500
0 ~ 719
1.445
0.007
3.556
,1.444

0.2347
0.3832
0. 3319
0.5420
0. 3319
0.5420

10.65
1. 88
4.35
0.01

10.71
2.67

~ 0000 2.9074
.0770 1.3833
.0004 2.0208
.9899 0.9329
.0000 4.1311
.0158 2.3843

2 '935
0.0542
0.8698
0.9468
2.9800
0.5046

Paired comparisons of least square means betveen periods

Source

Period

Ditference Std. Brr. T-value

1.7817 0.4494 3.965 .0009 2.5609 1.0024

PrOb. Upper 95% LOver 95%

Paired comparisons oC least square scans for areas between periods
Source

Area NDC
Area SDC

1.4523
2 ~ 1111

0.6355
0.6355

2.29 .0347 2.5543
3.32 ~ 0038 3.2131

DitCerence Std. Brr. T-value Prob. Upper 95% Lover 958

0.3502
1.0091

Area-period means and deltas trees original data

Area-Period
Area Standard Upper

N Nean Range Error 95% c.i. Lover
95% c.i. Nein

Delta
Delta
Range

Upper
958 CIi.

Lcwer
95% C.Z.

NDC Op 1
NDC Op 2
SDC Op 1
SDC Op 2

8 2.34 2.66
3 2.19 1.97
8 0. 23 0.40
3 0 ~ 74 154

0.310 3.08
0.615 4 ~ 83
0.055 0.36
0.507 2 '2

1.61
0.46
0 ~ 10
1.45

1.45
0.01
3.56
1.44

1.96
0.81
3.71
0. 61

2.06
1.01
4.63
2.37

0.83
1.03
2 ~ 48
0 F 52

Period scans and deltas from original control data

l'eriod

Op 1
Op 2

Area Standard Upper
N mean Range Brror 95% C.Z.

20 3 ~ 93 6.58 0 ~ 410 4.78
5 2.32 2.83 0.551 3.85

Lcwer
95% C.Z

3.07
0.79



Benthic Transects ANDVA Results for spo for 1166 - paralabrax clathratus
Data transfozmed using log baselo(x + .I)
Results for Analysis of variance

Source Source df Brror df F-value Prob.

AREA.
PERIOD
AREA*PERIOD

Results for Power Analysis
Power at alpha ~ .1,

18.000
18.000
18.000

18,33
7. 84
'7.84

0.0004
0. 0118
0.0118

Source

AREA~PERIOD
PERIOD

Non
Centrality
Parameter

7.84
7.84

Ad)usted non- Po er to
Centrality Adjusted Detect 508
Parameter Power power Change

5.97 0.8527 0.7598 0.1226
5.97 0.8527 0 '598 0. 1226

Bstimates for contrasts on combinations of interaction terms

Source Difference Std. Err. T-value Prob.

Period in NDC 0.5862 0.1480 3.961 .0009
Period in SDC 0.0000 0.1480 0.000 1.000

Least square means 8 «onfldence intervals from analysis of variance

Source LS Hean Std. Err. T.value Prob. Upper 95t Lower 958

Period Op-1
Period Op-2
Op 1 NDC
Op 2 NDC
Op 1 SDC
Op 2 SDC

0.077
.0.371
0.155
0.741
0.000

-0.000

0.0547
0.0892
0.0773
0.1262
0.0773
0.1262

1.42
4.15

-2.01
5.87

-0.00
0.00

.1733

.0006

.0602

.0000
1.000
1 ~ 000

0. 0173
-0. 2158
-0.0210
0.52'23
0. 13 ~ 0
0. 2189

0. 1723
0.5254

-0.2890
0.9601
0.1340
0.2189

Paired comparisons o! least square means between periods

Souzce

Period

Difference Std. Err. T-value

0.2931 0,1047 2.801 .0118 0.4746 0. 1316

Prob. Vpper 95% Lower 95%

Paired comparisons of least square means for areas between periods

Source

Area NDC
Area SDC

0.5862
0.0000

0. 1480 3.96
0. 1480 0.00

.0009
1.000

0.8428
0.2566

Difference Std. Err. T-value Prob. Upper 95% Lower 958

0.3296
-0.2566

Area. period means and deltas from original data

Area-Period

NDC Op 1
NDC Op 2
SDC Op. 1
SDC Op 2

8 0.06 O.25
0.71 1.47

8 0.00 0.00
0 F 00 0 F 00

0 034 0.14
0 '33 2.57
0.000
0.000

Area Standard Upper
N Hean Range Error 95t c.i.

Lower
95l c.i.

0.02
1.16

Hean
Delta

0.06
0.71
0.00
0.00

Delta
Range

0.25
1.47
0.00
0.00

Vpper Lower
958 Cli. 95% C.Z.

0.02 0.14
1. 16 2. 57

Period means and deltas from original control data

Period

Op 1
Op 2

Area Standard Vpper
N Hean Range Error 951 C.Z.

20 0.00 0.00 0.000
5 0.00 0.00 0.000

Lower
95% C.Z ~



Benthic Transects ANOVA Results for SPO for 3107 - Pleuzonichthys spp.
Data transformed using log baselo(x v .I)

Satterthvaite'S Adjuatment COr Degreea
of Preedom used in Analysis of Variance.

Results for Analysis of Variance

Source Source di Brror dC F-value Prob.

AREA
PERIOD
AREA~PERIOD

Results Cor Power'nalysis
pover at alpha ~ .1

18.000
18.000
18.000

14.55
6.10
0,52

0. 0013
0 '238
0.4810

Source

AREA@ PBR IUD
PBRIOD

Non-
Centrality
Paraseter

0.52
6. 10

Ad)usted non-
Centrality
Parameter Power

Pover to
Ad)usted Detect 501
Power Change

0.00 0. 1802 0. 1969
4.42 0.'7674 0.6473 0 '280

Bstimates for contrasts on comb'inations OC interaction terms

Source

Period in NDC
Period in SDC

0.1337
0.2436

0.1080
0.1080

1.237 .2318
2.255 .0368

Difference Std. Err. T-value Prob.

Least square means 6 conCidence intervals from analysis of variance
Source LS Mean Std. Err. T-value Prob. Upper 953 Lover 958

Period Op 1
Period Op 2
Op 1 NDC
Op-2 NDC
Op 1 SDC
Op 2 SDC

-0. 120
-0.308
0.001
0.135

-0.238
0.481

0.0399
0.0651
0.0564
0.0921
0.0564
0.0921

3.00
4.73
0.03
1.47
4 '2

-5.23

.0077

.0002

.9797

. 1597

.0005

.0001

0.0505
0.1953
0.0964
0.0246
0.1400
0.3216

0. 1888
0.4212
0.0993

-0.2948
0.3356

.0.6411

Paired comparisons of least square means between periods
Source

I'cried
Difference Std. Brr. T-value

0.1886 0.0764 2.470 .0238 0.3211 0.0562

Prob. Upper 953 Lover 953

Paired comparisons of least square means for areas betveen periods
Source Difterence Std. Brr. T-value Prob. Upper 95%

Area NDC 0 1337 0.1080 1.24 .2318 0.3210
Area SDC 0. 2436 0. 1080 2,26 .0368 0.4309

Area-period means and deltas from original data

Lover 95%

0.0536
0.0563

Area-Period
Area Standard Upper

N Mean Range Brror 953 C.i.
Lover

95% c i. Mean
Delta

Delta
Range

Upper Lover
953 Cli ~ 95% C.I.

NDC Op 1'DC Op 2
SDC Op 1
SDC Op 2

8 0.00 0.03
3 0.04 0.09
8 0.10 0.29
3 „0.22 0.25

0.004 0.01
0.028 0.16
0.038 0.19
0.073 0.54

0.01
0.08
0. 01

-0.09

0.00
0.04
0. 10

-0.22

0.06
0.09
0.29
0.25

0.01
0. 08
0.01
0.09

0.01
0.16

-0.18
-0 '4

Period means and deltas Crom original control data

Period

Op 1
Op 2

Area standard Upper
N Mean Range Error 958 C.I.

20 0.00 0.08 0.004 0.01
5 0.00 0.00 0.000

Lover
95% C.I.

-0.00



Benthic Transects ANOVA Results for SPO for 0586 - Rhacochilus toxotes
Data transformed using log baselo(x i I)
Results for Analysis of Variance

Source Source df Error df F-value Prob.

AREA
PERIOD
AREAiPERIOD

Results for Pover Analysis
Po er at alpha a .1

18.000
18. 000
18.000

2.53
1.29
0.08

0.1289
0.2706
0.7745

Source

AREAiPERIOD
PERIOD

Non
Centz'ality
Parameter

0.08
1.29

Adjusted non-
Centrality
Parameter ,Pover

0.00 . 0.1133
0.15 0.2939

Pover to
Adjusted Detect 50t
Power Change

0. 1211
0. 1233 0. 1481

Estimates for contrasts on combinations of interaction terms

Source Difterence Std. Err. T-value Prob.

Period in NDC 0.0696 0.0690 1.009 .3262
Period in SDC . 0.0413 0.0690 0.598 .5572

Least square means 6 confidence intervals from analysis of variance
Source LS Mean Std. Err. T-Value Preb. Vpper 95t Lever 95t
Period Op 1
Period Op.2
Op 1 NDC
Op 2 NDC
Op 1 SDC
Op.2 SDC

0.009
-0.065
-0.041

0 ~ 111
0.022
0.019

0.0255
0.0416
0.0360
0.0588
0.0360
0.0588

0.37
-1.56
1.14

-1.88
0.62
0.32

~ 1148
.1361
.2679
.0759
.5442
.7506

0.0347
0.0072
0.0213
0.0088
0.0847
0.0830

0.0536
0.1370
0.1036
0.2128
0.0402
0. 1210

Paired comparisons of least square means betveen periods
Source

Period

Difterence Std. Err. T-value

0.0554 0.0488 1. 137

Prob, Vpper 95t Lover 95tc

. 2106 0. 1400 '. 0291

Paired comparisons of least square means for areas betveen periods
Source

Area NDC
Area SDC

Difference Std. Err.
0.0696
0.0413

0.0690 1.01
0„0690 0.60

.3262

.5512
0.1892
0. 1609

T-value Prob. Upper 95't Lover 9S't,

-0.0500.
0.0784

Area-period means and deltas from original data

Area Standard Upper
Area-Period N Mean Range Error 95t c.i. Lover

95't c.i. Mean
Delta

Delta
Range

Upper
95t Cfi.

Lover
95t C.I.

NDC Op 1
NDC Op 2
SDC Op 1
SDC Op 2

8 025 '35
3 0.59 1.34
8 0.03 0.08
3 0 ~ 25 0.71

0.161 0.63
0.413 2.37
0.013 0.06
0.229 1.24

0. 14
1.18
0.00
0.74

-0.16
0,43
0.06
0.08

1.40
1.18
0.25
0.58

0.23
1,23
0,12
0. 66

0. 54
2.09
0.01

-0.83
I'eriod means and deltas from original control data

Area Standard Vpper
N Mean Range Error 95t C. I.

Op-1 20 0.09 0.50 0.027 0.15
Op 2 5 0.20 0.42 0.094 0.46

Lover
95t C.I.

0.03
-0.06



Benthic Transects ANOVA Results Cor SFO Cor 0599 - Scorpaenichthys marmoratus

Dara noc transformed.

Resulrs cor Analysis ot variance

Source Source df Error dt P-value

AREA
PERIOD
AREAwPERIOD

Results tor Power Analysis
I'ower at alpha ~ .1

18.000
18.000
18.000

1. 93 0.1814
1.08 0.3116
0.36 0.5579

Source

AREAwPERIOD
PERIOD

Non-
centraiicy
Parameter

0.36
1.08

Ad)usted non-
Centrality
Parameter Power

Power ro
Adjusted Detect 50%
Power Change

0.00 0.1555 0,1703
0.00 0.2643 0.7678

Estimates tor contrasts on combinations of interaction terms

Source

I'eriod in NDC
Period in SDC

DICCerence SCd. Err. T-value Prob.

0.0447 0 1424 0.314 .7571
0 1649 0.1424 1.158 .2618

Lease square means a contidence intervals tron analysis ot variance
Source LS Mean Std. Ert'. T-value Prob. Upper 95E Lo~er 95I
Period Op-1
Period Op-2
Op 1 NDC
Op 2 NDC
Op 1 SDC
Op.2 SDC

0.245
0.141
0. 145
0.101
0.345
0.181

0.0526
0.0859
0.0744
0.1214
0 '744
0.1214

4.67
1 ~ 64
1. 96
0.83
4.65
1.49

.0002 0.3366

.1188 0.2895

.0662 0.2743

. 4178 '. 3112

.0002 0.4744

.1543 0.3911

0.1543
0.0082
0. 0165

-0.1098
0. 2166
0,0300

Paired cosparisons oC least square means between periods
Source

Period

DiCCerence Std, Err. T-value

0.1048 0.1007 1.041 .3116 0.2794 -0.0698

I'rob. Upper 958 Lower 95%

Paired comparisons oC least square means for areas between periods
Source Dltterence Std. Err. T-value Prob. Upper 95%

area NDC 0.0447 0.1424 0.31 .7571 0.2916
area SDC 0.1649 0.1424 1 ~ 16 2618 0.4118

Area-period means and deltas trcm original data

Lower 95%

0.2022
-0.0820

area-I'eriod

NDC Op 1
NDC Op.2
SDC Op 1
SDC Op 2

Area Standard Upper
N Mean Range Error 95t c.i
8 0.47 0.81 0.093 0.69
3 0.14 0,13 0.038 0,30
8 0.27 0.50 0.058 0.40

0.06 0.13 0,037 0.21

Lower
958 c.i.

0.25
-0.03
0. 13
0.10

Mean
Delr.a

0.15
0 ~ 10
0.35
0.18

Delta Upper
Range 954 CIi.

0.54 0.31
0.46 0.68
0.56 0.54
0.29 0.60

Lower
95% C.I.

0.02
-0.48

0 ~ 16
0.24

Period means and deltas from original control data

Period

Op 1
Op 2

Area Standard Upper
N Mean Range Error 954 C.I

20 0.66 1.50 0.092 0.85
5 0.27 0.42 0.081 0.49

Lower
95% C. I

0.46
0.04



Mldvarer Transectsce tor SFO for 1184 - Sebastes ealanops (juv.)
Data transtorsed using log hase)0(x + .1)

Results for Analysis ot Variance

Source Source df

AREA
PERTOD
AREA~PERIOD

Results tor Pover Analysis
Rover at alpha i .1

Srror df

18.000
18. 000
18. 000

P-value

0. 23
0. 51
0.00

Prob.

0.6352
0.4856
0.9593

Source

AREA~PBRlOD
PERlOD

Non
Centrality
Paraneter

0.00
0.51

Adjusted non- Pover to
Centrality Adjusted Detect 508
Paraseter Povez'over Change

0.00 0.1004 0.1031
0 ~ 00 0.1786 ~ 0.1031

BstisLates tor contrasts on coshinatlons ot interaction terna

Source Difference Std. Brr. T-value Prob.

Period'ln NDC 0.0603 0.1292 0.467 .6462
Period in SDC 0.0698 0.1292 0.540 .5957

Least square scans 8 confidence intervals trcxn analysis of variance

Source Std. Brr. T-Value PrOb. Upper 95\ LOver 953

Period Op-1
Period Op-2
Op 1 NDC
Op 2 NX
OplSX
Op-2 SX

0.133
0.068
0.109
0.048
0.158
0.088

0,0477
0. 0719
0. 0615
0. 1102
0.0675
0 ~ 1102

2 79
0.87
1. 61
0.44
2.33
0.80

.0121

.3940

.1246
,6659
0314

.4363

0. 2159
0.2032
0.2258
0.2395
0.2146
0.2189

0.0504
0.0671

-0.0083
0. 1421
0.0405
0. 1034

Paired coeparlsons ot least square ateans betveen periods

Source

Period

Dltterence Std. Brr, T-value

0. 0651 0.0914 0,712 .4856 0.2235 -0.0934

Prob. Upper 95% Lover 958

Paired coeparisons ot least square scans tor areas hetveen periods

Source

area NX
area SDC

0. 0603 0 ~ 1292 0.47
0.0698 0.1292 0.54

.6462

.5957
0.2845
0.2939

-0.1638
0. 1543

Dltterence Std. Err. T-value Prob. Upper 951 Lover 958

area-period scans and deltas tress original data

Area-Period
area Standard Upper

N Mean Range Brror 9St c.l.
Lover

958 c.i. Mean
Delta

Delta
Range

Upper Lour
95\ Cli. 95% C.l.

NDC Op 1
NDC Op 2
SDC Op 1
SDC Op 2

8 0.02 0.15 0.018 0.06
3 0.01 0.03 0.010 0.06
8 0.00 0 ~ 00 0 ~ 000
3 0,00 0.00 0.000

-0.02
-0,03

0.05
0.02
0.06
0.03

0.21
0.05
0.22
0.08

0 11
0.09
0.15
0.15

0<02
0.06
0.02

-0.09

Period scans and deltas froca original control data

Period

Op 1
Op 2

Area Standard Upper
N Mean Range Srror 95% C.Z.

20 0.06 0 ~ 67 0.039 0.14
5 0.03 0.17 0.033 0.13

Lover
95% C.Z.

-0.02
0.06



Midwater Transectsce tor SPO for 0597 - Sebastes mystinus

Data transtormed using log baselo(x w .I)
Results tor Analysis ot Variance

Source Source df Error dt P value Prob.

AREA
PERIOD
AREA~PERIOD

Results tor Pcwer Analysis
I'ower at alpha w .1

18.000
184000
18.000

4.47
3.83
0.00

0.0488
0.0661
0.9706

Source

AREAwPERIOD
PERIOD

Non
Centrality
Parameter

0.00
3.83

0.00
2.40

0. 1002 ~ 0.1388
0.5941 0.4400 0.1388

Adjusted non- ~ Pcwer to
Centrality Adjusted Detect 508
Parameter Pcwer Power Change

Estimates for contrasts on combinations of interaction terms

Source

Period in NDC
Period in SDC

0.4124
0.4285

0.3039
0.3039

1.357 .1915
1.410 .1756

Difference Std. Err. T value Prob.

Leasr. square cacaos 8 confidence intervals from analysis of variance
Source Std. Err. T-value Prob. Upper 95% Lower 9SE

Period Op-1
Period Op 2
Op 1 NDC
Op 2 NDC
Op 1 SDC
Op 2 SDC

0.852
0.432
0.621
0.209
1.083
0.655

0. 1122
0. 1832
0. 1587
0.2591
0.1587
0.2591

'7.60
2.36
3.92
0 F 81
6.83
2.53

.0000 1.0470

.0299 0 '497

.0010 0.8965

.4306 0.6583

.0000 1.3587
~ 0211 1.1044

0.6578
0.1142
0.3462
0.2404
0.8083
0.2056

area NDC
Area SDC

0.4124 0.3039 1.36
0.4285 0.3039 1 ~ 41

.1915 0.9393

. 1756 0.9554

Area-period means and deltas frees original data

Paired comparisons of least square caeans between periods
i

source Difference Std. Err. T-value Prob. Upper 95%

Period 0.4204 0.2149 1.957 .0661 0.7930

Paired comparisons of least square means tor areas between periods
Source Ditterence Std. Err. '-value Prob. Upper 9SE

Lower 958

0.0478

Lower 95\

0 ~ 1145
0.0984

area-I'eriod

NDC Op 1
NDC Op 2
SDC Op-1
SDC Op 2

Area Standard Upper
N Mean Range Error 95% c.i.
8 0.24 0.50 0.065 0.39
3 0.30 0.75 0.228 1.29
8 0.00 0.00 0.000
3 0.00 0 .00 0.000

Lower
958 c.i,

0.08
-0.68

Mean
Delta

1.42
0.10
1.65
0.40

Delta Upper
Range 95% CIi.
3,67 2.64
0.67 0.98
3.63 2.87
0.46 1 ~ 01

Lower
958 C.I.

0.20
-0.77

0 '4
0.20

Period means and deltas from original control data

Period

Op 1
Op 2

Area Srandard Upper
N Mean Range Error 95% C.I.

20 1.64 10.38 0.533 2.75
5 0.37 0.58 0.114 0.68

Lower
958 C.I.

0. 52
0.05



Benthic Transecrs ANOVA Results for SPO for 1121 Sebastes spp.

Data transformed using log baselofx ~ .I)
Results for Analysis of Variance

Source Source df Brrob df P-value Prob.

AREA
PERIOD
AREA~PERIOD

Results for Power Analysis
Power at alpha .1

18 F 000
18.000
18. 000

0.03
0.43
0.03

0.8733
0. 5179
0.8733

Source

ARPAwPERZOD
PBRIOD

Non
Centrality
Parameter

0.03
0. ~ 3

Adjusted non-
Centrality
Parameter Power

Paver to
Ad)usted Detect 50%
Power Change

0.00 0.1041 0.1000
0.00 0.1676 0.1596

Estimates for contrasts on combinations of interaction terms

Sour«e Difference Std. Err. T-value Prob.

Period in NDC
Period in SDC

0. 1707
0. 1034

0.2939 -0.581 .5686
0.2939 -0.352 .7290

Least square means 6 confidence intervals from analysis of variance

Source 'S Hean Std. Err. T-value Prob. Upper 958 Lower 95%

Period Op-1
Period Op-2
Op 1 NDC
Op 2 NDC
Op 1 SDC
Op 2 SDC

0.137
0. 000
0.171
0.000
0.103
0.000

0.1085
0. 1772
0.1535
0.2506
0. 1535
0.2506

-1.26 .2228
0.00 1.000
1.11 .2808
0.00 1.000

-0.67 .5090
0.00 1.000

0.0511
0.3073
0.0955
0.4346
0.1627
0.4346

-0.3252
0.3073

-0.4368
-0.4346
0.3696

-0.4346

Paired comparisons of least square means between periods
Source

Period 0.1370 0.2078 0.659 ,5179 0.2233 0.4974

Difference Std. Err. T-value Prob. Upper 958 Lower 95%

Paired ccoparisons of least square means for areas between periods

Source

Area NDC
Area SDC

-0.1707
-0.1034

0.2939 0.58
0.2939 .0.35

.5686

.7290
0.3390
0.4062

-0.6803
0. 6131

Differente Std. Err.'-Value PrOb. Upper 95% Lever 958

Area. period means and deltas from original data

Area-Period

NDC Op-1
NDC Op 2
SDC Op 1
SDC Op 2

8 0.44
3 0.00
8 0.30
3 0.00

2.13 0.273 1.09
0.00 0.000
1.96 0.238 0.87
0.00 0.000

Area Standard Upper
N Hean Range Brror 95% c.i. Lower

95% c.i.
0.20

0.26

Hean
Delta

-0.34
0.00
0.20
0.00

Delta
Range

2.25
0.00
2.25
0.00

Upper Lower
958 CIi. 958 C.Z.

0.32 1.00

i 0.38 0.78

Period means and deltas from original control data

Period

Op 1
Op 2

Area Standard Upper
N Hean Range Error 95% C.I.

20 0.09 0.92 0.047 0.19
5 0.00 0.00 0.000

Lower
95% C.I.

0. 01



Benchic Transeccs ANOVA Results for SPO for 0602 - Sebastes atrovirens
Data transformed using log baselo(x w .I)
Results for Analysis of Variance

Source Source df Error df P-value Prob.

AREA
PERIOD
AREAiPERIOD

ReSultS far POwet AnalySia
Power at alpha .1

18.000
18.000

'18.000

2.75 0.1143
5.09 0.0368
0. 14 0.7135

Source

AREA~PERIOD
PBR IUD

Non
Centrality
Parameter

0.14
5.09

Ad)usted non-
Central icy
Parameter Po~er

Power to
Ad)usted Detect 50%
Power Change

0.00 0.1218 0. 1192
3.52 0.7003 0.5642 0.2569

Estimates tor contrasts on combinations of interaction terms

Source Ditference Std. Err. T-value Prob.

Period in NDC 0.3969 0.2135 1.859 .0795
Period in SDC 0.2843 0.2135 1.331 .1997

Least square means 8 confidence intervals trom analysis of variance

Source LS Mean Std. Brr. T value Prob. Upper 95\ Lower 958

Period Op-1
Period Op-2
Op 1 NDC
Op 2 NDC
Op 1 SDC
Op 2 SDC

0.289
0.051
0 192

.0.205
0.387
0.102

0.0788
0. 1288
0,1115
0.1821
0. 1115
0. 1821

3.67
-0.40
1.72
1 12
3 '7
0.56

.0017 0.4262

.6960 " 0.1121

.1017 0.3857

.2760 0. 1112

.0028 0.5799

.5812 0.4181

0. 1527
0.2144
0.0010
0.5203
0.1932
0.2135

Paired comparisons of least square means between periods

Source

Period

Difference Std. Brr. T-value Prob. Upper 95%

0.3406 0.1510 2.256 .0368 0.6024

Lower 95%

0.0788

Paired comparisons ot least square means tor areas between periods
Source

Area NDC
Area SDC

0.3969 0.2135 1. 86
0.2843 0.2135 1. 33

.0795

.1991
0.7672
0.6545

Difference Std. Brr. T-value Prob. Upper 95% Lower 958

0.0266
.0.0860

area-period means and deltas frees original data

Area Period
Area Standard Upper

N Nean Range Error 958 c.i.
Lower

95% C.i.
Mean
Delta

Delta
Range

Upper Lower
95% Cli. 95% C.I.

NDC Op 1
NDC Op 2
SDC Op 1
SDC Op 2

8 0.18 0.31 0.035 0.27
3 0.80 1.25 0.365 2.37
8 0.12 0.50 0.068 0.28
3 0.28 0.38 0.108 0.74

0.10
0.77
0.04
0. 19

0.14 0.35
0.44 1.63
0.20 ~ 0.79
0.08 0.00

0.23 0.05
1.59 2.47
0.41 0.00

Period means and deltas trom original control data

Period
Area Standard Upper Lower

N Nean Range Brror 95% C.I. .95\ C.I.
Op 1
Op 2

20 0.33 1.00 0.053 0.44
5 0.40 0 F 50 0.081 0.62

0.22
0.18



Benthic Transects ANOVA Results for SPO for 0654 Sebastes chzysomelas

Data transformed using square rootlx + I)
Results for Analysis ot variance

Source

AREA
PERIOD
AREAiPERIOD

Results tor Power Analysis
Power at alpha w .1

Source dt Brror dt
18.000
18,000
18.000

P-value

104.49
21. 26
7.61

Prob.

0.0000
0.0002
0.0129

Source

AREAiPBR IUD
PERIOD

Non
Centrality
Parameter

7.61
, 21.26

Adjusted non-
Centrality
Parameter Power

Power to
Adjusted Detect 508
Power Change

5.76
17.90

0.8431 0.7466 0.6839
0.9973 0.9922 0,8844

Estimates for contrasts on combinations ot interaction tezlae

Source Difference Std. Brr. T-value Prob.

Period in NDC 0.4930 0.0946 5.211 .0001
Period in SDC 0.1240 0.0946 1.310 .2066

Least square means 6 contidence intervals from analysis ot variance
Source Std. Err. T-value Prob. Upper 95% Lower 958

Period Op-1
Period Op-2
Op 1 NDC
Op 2 NDC
Op 1 SDC
Op 2 SDC

0.480
0. 171
0.230
0.263
0.729
0.605

0.0349
0.0570
0.0494
0.0807
0.0494
0.0807

13.73
3.00
4.66

-3.26
14.76
7.50

.0000

.0077
~ 0002
.0044
.0000
.0000

0.5402
0.2701
0.3157
0. 1231
0.8150
0.7452

0.4191
0.0722
0,1443
0.4029
0.6436
0.4654

Paired cccparisons of least square means between periods
Source

Period 0.3085 0.0669 4.611» .0002 0.4245 0.1925

Difterence Std. Err. T-value Prob. Upper 95% Lower 95%

Paired comparisons ot least square means for areas between periods
Source

area NDC
area SDC

0.4930
0.1240

0.0946
0.0946

Difference Std. Brr.

5.21 .0001
1.31 .2066

0.6570
0.2880

0.3289
-0.0401

T-value Prob. Upper 95t Lower 95l

Area-period means and deltas from original data

area-Period

NDC Op 1
NDC Op 2
SDC Op 1
SDC Op-2

Area Standard Upper
N Mean Range Error 95% c.i.
8 1.49 1.09 0.138 1.82
3 2 '4 1 44 0 425 4 77
8 0.16 0.29 0.039 0.25
3 0.24 0.29 0.091 0.63

Lower
958 c.i.

1. 17
1.11
0.07
0.16

Mean
Delta

0.80
0.99
2.13
1.71

Delta
Range

1.20
1 ~ 19
1.88
0.50

Upper
95% Cli.

1.17
0.52
2.67
2.35

Lower
95% C.I,

0.43
2.51
1. 60
1.06

Period means and deltas trees Original control data

Op 1
Op 2

Area Standard Upper
N Mean Range Error 95% C. I.

20 2.33 3.33 0.387 2.72
5 1.92 0.67 0,115 2.24

Lower
951 C.I.

1.94
1.60



Kidwater Transectsce tor SPO for 0600 - Sebastes chzyscmelas/S. carnatus <juv.)
Data tzanstozmed using log baselo(x» 1)

Results for Analysis of Variance

Source Source df Brro'r dt P-value Prob.

AREA 1 18.000 7.93 0.0114
PERIOD 1 18.000 2.20 0. 1549

~ AREA»PERIOD 1 18.000 7.92 0.0115

Results for Power Analysis
Power at alpha .1

Source

AREA» PERIOD
PBRIOD

Non
Centrality
Paraeetez

7.92
2.20

Adjusted non-
Centrality
Parameter Power

Power to
Adjusted Detect 50%
Power Change

6.04 0.8556 0.7638 0,1014
0.96 0.4155 0.2462 0.2299

Estimates tor contrasts on combinations ot intez'action terms

Source

Period in NDC
Period in SDC

0.4110
0.1271

0.1352
0.1352

3.040 .0070
.0.940 .3597

Dii'ference Std. Brz'. T-value Prob.

Least. square means & confidence intervals from analysis of variance
Source LS Nean Std. Brr. T-value Prob. Upper 958 Lower 958

Period Op-1
Period Op-2
Op 1 NDC
Op.2 NDC
Op 1 SDC
Op 2 SDC

0.054
-0.088
0.054
0.357
0.054
0. 181

0.0499
0.0815
0.0706
0.1153
0.0706
0.1153

1.08 .2940
-1.08 .2948
0.76 .4553
3.10 .0062
0 '7 .4539
1.57 .1336

0.1406
0.0534
0.1763
0.1572
0.1765
0.3811

0.0326
-0.2294
0.0686
0.5571
0.0684
0.0188

Paired comparisons of least square means between periods
Source

Period

Ditterence Std. Err. T-value

0.1420 0.0956 . 1.485 .1549 0.3078 0.0238

Prob. Upper 95% Lower 958

Area NDC
Area SDC

0. 4110
0 ~ 1271

0.1352
0.1352

3.04
0.94

.0070

.3597
0.6455
0.1074

Area-period means and deltas from original data

Paired cceparisons ot least square means for areas between periods
Source Difference Std. Err. T value I'rob. Upper 958 Lower 95E

0. 1765
-0.3616

Area-Period
Area Standard Upper

N Mean Range Error 95t c.i. Lower
958 c.i. Nean

Delta
Delta
Range

Upper
95% CIi.

Lower
95% C.I.

NDC Op 1
NDC Op 2
SDC Op.l
SDC Op.2

8 1.83 12.63 1.546
3 44.79 70.22 20.297
8 3.24 24.79 3.080
3 11,13 14.54 4.292

5.48
132.12
10.52
29.59

-1.83
42.54
4.04
7.34

0.84
25.76
0.58
7.90

5.25
53.09
9.93

18.38

2.36
47.90

1.83
32.61

-0.68
-99.42

2.98
16.81

Period means and deltas from original control data

Period

Op 1
Op 2

Area Standard Upper
N Nean Range Brror 95% C.I.

20 2.29 26.75 1.399 5.22
5 18 '3 64.42 12.072 52.15

Lower
95% C.I.

0.64
-14.88



Midvater Transectsce for SPO tor 0598 Sebastes mystinus (juv.)
Data transtormed using log baselo{x + .1)

Results for Analysis ot variance

Source Source df Error d! F-value Prob.

AREA
PERIOD
AREA~I'ERIOD

Results for Power Analysis
I'over at alpha v .1

18.000
18.000
18. 000

0.73 0.4046
3.77 0.0679
0.73 — 0.4046

Source

Non-
Centrality
Paraseter

Adjusted non- power to
Centrality Adjusted Detect. 50t
Parameter Power Pover Change

AREA+PERIOD 0.73 0.00 0.2120 0. 1164
PERIOD 3.77 2.35 0.5888 0.4339 0.1164

Bstimates tor contrasts on combinations ot interaction terms

Source Ditterence Std. Brr. T-value Prob.

Period in NDC
I'cried in SDC

0 ~ 3157 0.4101 0.770 s 4513
0.8107 0.4101 1.977 .0636

Least square means 8 contidence intervals from analysis ot variance

Source LS Mean Std. Err. T-value Prob. Upper 958 Lower 958

Period Op-1
I'eriod Op-2
Op 1 NDC
Op 2 NDC
Op 1 SDC
Op 2 SDC

0.614
0.050
0.366
0.050
0.861
0.050

0. 1514
0. 2473
0. 2142
0.3497
0.2142
0.3497

4.05
0.20
1.71
0. 14
4.02
0. 14

.0007 0.8762

.8 F 07 0.4792

.1045 0.7375

.8870 0.6569

.0008 1.2325

.8870 0.6569

0.3511
0.3784

-0.0052
-0.5560,
0.4898

-0.5560

Paired comparisons ot least square means between periods
Source

Period

Difference Std. Err. T-value

0.5632 0.2900 1.942 ,0679 1.0661 0.0604i

I'rob. Upper 958 Lover 95%

I'aired Compariecne Ot leaat Square Seana tcr areaS betveen perlOde

Source DitferenCe Std. Err. T-Value PrOb. Upper 958 LOver 958

area NDC
Area SDC

0,3157
0.8107

0.4101 0.77 .4513
0.4101 1.98 ..0636

1.0269
1.5218 0.3954'.0996

Area. period scans and deltas tron original data

Area-Period

NDC Op 1
NDC Op 2
SDC Op 1
SDC Op 2

area . Standard Upper
N Mean Range Error 95% c.i.
8 0.58 3.29 0.396 1.52
3 0.00 0.00 0.000
8 0.00 0.00 0.000
3 0.00 0.00 0.000

Lover
95% c.i.

0.36

Mean
Delta

1.08
0.01
1.66
0.01

Delta Upper
Range 95% CIi.
3.90 2.21
0.04 0.07
4.14 3 ~ 12
0.04 0.07

Lower
95% C.I.

-0.05
-0.05
0.20
0.05

Period scans and deltas traa original control data

Period

Op 1
Op 2

Area Standard Upper
N Mean Range Brror 95\ C.I.

20 1.76 6.67 0.500 2.81
5 0.02 0.08 0.017 0.06

Lower
95% C.I.

0.72
-0.03



Nidvater Transectsce for SPO for 0642 Sebastes paucispinus Ijuv.)
Data transformed using square root tx + .Ii
Results for Analysis of Variance

Source

AREA
PERIOD
AREA~ PERIOD

Results for pover Analysis
Pover at alpha ~ .1

Source df Brror df
18.000
18.000
18.000

P-value Prob.

1.16 0.2956
0.46 0.5082
2.33 0. 1443

Source

AREA iPERIOD
PERIOD

Non-
Centrality
Parameter

2.33
0.46

Adjusted non- Pover to
Centrality Adjusted Detect 50%
Parameter Pover Pover Change

1.07 0.4310 0.2623 0.1830
0.00 0.1708 0.2592

Estimates for conrrasts on combinations of interaction terms

Source

Period In NDC
Period in SDC

-0.098)
0 '380

0.0632
0.0632

1.557 ~ 1370
0.602 .5548

Difference Std. Err. T-value Prob.

Least square means 6 confidence intervals from analysis of variance
Source Std. Err. T-value Irob. Upper 95% Lover 95%

Period Op-1
Period Op-2
Op 1 NDC
Op-2 NDC
Op 1 SDC
Op-2 SDC

0 ~ 020
0. 010

-0.078
0.020
0.038
0.000

0.0233
0.0381
0.0330
0.0539
0.0330
0.0539

0.86 .3995
0.26 .1954
2 '7 .0290
0 ~ 37 ~ 7141
1. 1S ~ 2643
0.00 1.000

0.0203
0. 0761
0.0211
0,1135
0.0952
0.0934

-0.0606
-0.0560
0.1355
0.0734

-0. 0192
-0.0934

Paired comparisons of least square means betveen periods
Source

Period

Dlfference Std. Brr. T-value

0.0302 0.0441 '.675 .5082 0.0473 0.1076

Prob. Upper 95% Lover 95%

Paired comparisons of least square means for areas betveen periods
Source

area NDC
area SDC

.0.0983
0.0380

0.0632
0.0632

1. 56
0.60

.1370

.5548
0.0112
0.1476

0.2079
-0.0715

Difference Std. Brr. T-value Prob. Upper 953 Lover 95%

Area period means and deltas from original data

area-Period

NDC Op-1
NDC Op 2
SDC Op 1
SDC Op 2

area Standard Upper
N Nean Range Brror 95% c.i.
8 0.13 0.47 0.061 0.28

0.00 0.00 0.000
8 0.02 0.14 0.017 0.06
3 0.01 0.04 0.014 0.07

Lover
95% c.i.

-0.01

-0.02
0 ~ 05

Mean
Delta

-0.08
0.01
0.03
0.00

Delta Upper
Range 95% CIi.

0 ' 4 0,04
0.04 0.07
0.08 0.06
0.08 0.10

Lover
95% C.I.

0. 21
0.05
0.00
0 ~ 10

I'eriod means and deltas from original control data

Period

Op 1
Op 2

Area i Standard Upper
N Nean Range Brror 95% C.I.

20 0.05 0.58 0.030 0.11
5 0.02 0.08 0.017 0.06

Lover
95% C.I.

-0.01
-0.0)



Benthic Transects ANOVA Results tor SFO for 0589 - Sebsstes rastrelliger
Data tranSfclmed ueing 1Og baaeIO(X v .I)
Results for Analysis ot Variance

Source Source dt Brro'r dt P-value Prob

AREA
PERIOD
AREA~PERIOD

Results for Power Analysis
Pover at alpha ~ .1

18.000
18.000
18.000

0. 01 0.9287
3 ~ 11 0.0950
1. 62 0.2194

Source

AREai PERIOD
PERIOD

Non
Centrality
Parameter

1.62
3. 11

Adjusted non-
Centrality
Parameter Power

0.44 0.3392
1.76 0.5207

Pover to
Adjusted Detect 501
Pover Change

0. 1682 0,1025
0.3583 0.5512

Estimates for contrasts on combinations of interaction terms
Source Difference Std. Err. T-value Prob.

I'cried in hDC 0.0782 0.2257 0.347 .7330
Period in SDC 0.4S44 0.2257 2.146 .0458

Least square means 6 contidence intervals from analysis ot variance
Source

Period Op 1
Period Op-2
Op 1 NDC
Op 2 NDC
Op 1 SDC
Op 2 SDC

LS Mean Std. Err.
-0.056 0.0834
0.338 0.1361
0.151 0. 1179
0.229 0.1925
0.038 0. 1179

-0.447 0.1925

0.68
2.48
1. 28
1. 19
0.32

-2.32

.5065

. 0232
~ 2171
.2496
.7522
.0323

0.0880
0.1018
0.0536
0.1048
0.2422
0. 1128

T-value Prob. Upper 95% Lower 95%

-0.2010
0.5739
0.3552
0.5628
0. 1666
0.7804

paired comparisons ot least, square means betveen periods
Source Difterence Std. Err. T-value Prob. Upper 95% Lover 95%

Period 0.2813 0.1596 1.762 .0950 0.5581 Oi0045
Paired comparisons of least square means for areas between periods
Source Difference Std. Brr. T-value Prob. Upper 95%

area NDC 0.0782 0 '257 0.35 .7330 0.4697area SDC 0.4844 0.2257 2.15 .0458 0.8758
Area. period means and deltas from original data

Lover 95E

0.3132
0.0930

Area-Period

NDC Op 1
NDC Op. 2
SDC Op*1
SDC Op 2

area Standard Upper
N Mean Range Error 95\ c.i.
8 0.58 0.75 0.106 0.83
3 0.26 0.38 0.120 0.78
8 0.32 0.35 0.043 0.42
3 0.68 1.46 0.441 2.58

Lower
958 c.i.

0.33
0.26
0.22
1 ~ 22

Mean'elta
0 ~ 13
0. 15
0. 13

-0.57

Delta Upper
Range 95\ CIi.
0.54 '0.02
0.38 0.32
1.04 0.40
1.63 1.56

Lover
95% C.I.

, 0.29
0.62
0. 14

-2.70
Period means snd deltas tress original control data

Period

Op 1
Op 2

Area Standard Upper
N Mean Range Brror 95\ C.I.

20 0.50 2.13 0.118 0.74
5 0.10 0.25 0.049 0.23

Lover
95% C.I.

0.25
-0.03



Midwater Transectsce for SFO for 0593 - Sebastes serranoides

Data transformed using log base10(x ~ .5)

Results for Analysis oC Variance

Source Source df Error df P-value Prob.

AREA
PERIOD
AREA~ PERIOD

Results for Pover Analysis
Paver at alpha ~ .I

18.000
18.000
18,000

5.42
0.90
1.44

0.0318
0.3553
0.2464

Source

AREAiPERIOD
PERIOD

Non-
Centraiity
Parameter

0.90

Adjusted non-
Centrality
Parameter Pover

Power to
Ad(usted Detect 50%
Pover Change

0.28 0.3140 0.1431 0.1180
0.00 0.2374 0.1255

Estimates for contrasts on combinations of interaction terms

Source

Period in NDC
Period in SDC

0.1244
0.0145

'.0819
0.0819

1.518
0.176

. 1464

.8620

DiCCerence Std. Err. T-value Prob.

Least square means a coniidence intesvals from analysis of variance

Source Std. Err T-value Prob. Upper 951 Lover 958

Period Op-1
Period Op-2
Op 1 NDC
Op 2 NDC
Op 1 SDC
Op.2 SDC

0.035
0.020
0.002
0.122
0.067
0.082

0.0303
0.0494
0 '428
0.0699
0 '428
0.0699

1.15
0.41
0.05
1 ~ 75
1.58
1.17

.2665

.6865

.9635

.0968

.1326

.2566

0.0872
0.0654
0.0762
0 F 001'2
0. 1416
0.2031

0.0178.
0.1060
0.0722

-0.2436
0.0068

-0.0393

Paired comparisons of least square means betveen periods
Source

Period

Difference Std. Err. T-value

0.0550 0.0579 0.949 .3553 0.1554 0.0455

Irob. Upper 95% Lover 95%

Paired comparisons of least square means for areas betveen periods
Source

Area NDC
Area SDC

0.1244
0.0145

0. 0819
0.0819

1.52
0.18

.1464

.8620
0.2665
0. 1276

0. 0177
0.1565

DifCerence Std. Err. T-value Prob. Upper 95% Lover 958

Area-period means and deltas froaa original data

area-Period

NDC Op 1
NDC Op 2
SDC Op 1
SDC Op 2

Period means

Period

Op 1
Op 2

Area Standard Upper
N Mean Range Error 958 c.i.
8 0.10 0.50 0.058 0.24
3 0.42 1.09 0.355 1.94
8 0.01 0.06 0.007 0.02
3 0.00 0.00 0.000

and deltas from original control data

Area Standard Upper
N Mean Range Error 95% C.I.

20 0.10 0.42 0.033 0,16
5 0.08 0.25 0.046 0.21

Lover
95% c.i.

0.03
1 ~ 11
0.01

Lover
95% C.I ~

0.03
0.04

Mean
Delta

-0.00
0.31
0.09
0.11

Delta
Range

0.81
0.89
0.38
0.21

Upper
95% CIi.
'.19

0.92
0 F 20
0.41

Lover
95% C.I.

0,19
1.53
0.01
0.19



Midwater TranaeCtSCe COr SPO fOr 0579 - Sebaatee Serranaidee/S. flaVidua (juV.)
Data transfotwed using log baselo(x w .I)
Results for Analysis of variance

Saurce Source df Error df P-value Prob.

AREA
PERIOD
AREA~PERIOD

Results for Pover Analysis
Pover at alpha w .I

18.000
18.000
18.000

1.75
0.27
0.00

0.2029
0.6075
0.9970

Source

AREAiPERIOD
PERIOD

Non
Centrality
Parameter

0.00
0.27

Adjusted non- Power to
Centrality Adjusted Detect 50%
Parameter

,
Power Iower Change

0.00 0.1000 0. 1066
0.00 0.1427 0. 2158

Bstimates for contrasts on combinations oC interaction terms

Source Difference Std. Err. T-value Prab.
I'eriod in NDC 0.1540 0.4136 0.372 .7140
Period in SDC 0.1518 0.4136 0,367 .7180

Least square means 6 confidence intervals fram analysis of variance
Source LS Mean Std. Err. T-value Prob. Upper 958 Lower 951

Periad Op-1
Period Op-2
Op I NDC
Op 2 NDC
Op 1 SDC
Op 2 SDC

-0.095
0.248

-0.288
-0.442
0.098

-o.osi

0.1527
0.2494
0. 2160
0.3527
0.2160
0.3527

-0.62
0.99
1.33
1.25
0.45

-0.15

.5410 0.1697

.3332 0.1845
~ 1993 0.0867
2264 0.1698
6570 0.4721

~ 8795 0.5574

-0.3600
0.6806

-0.6624
-1.0535
-0.2770
0.6659

Paired camparisons of least square scans betveen periods
Source

Period

Difference Std. Brr. T-value

0.1529 0.2925 0.523 .6075 0.6600 0.3543

Prob. Upper 958 Lover 95\

Paired comparisons oC least square means Cor areas betveen periods
Source Difference Std. Brr. T-value Prob. Upper 95%

Area NDC 0.1540 0.4136 0.37 .7140 0.8712
Area SDC 0.1518 0.4136 0 ~ 37 .7180 0.8690
Area-period scans and deltas frees original data

Lower 95\

0.5632
0.5655

Area-Period
Area Standard Upper

N Mean Range Brror 951 c.i. Lover
95l c.i.

Mean
Delta

Delta
Range

Upper
95% Cli.

Lover
958 C.I.

NDC Op-I
NDC Op 2
SDC Op I
SDC Op 2

8 1.87
3 0.25
8 1.73
3 0.06

3.97 0.560 3.19
0.22 0.065 0.53
6.42 0.981 4.05
0.17 0.056 0.29

0.54
0.03

-0.60
0.18

0.74
-0.22
-0.60
-0.03

5.72
0. 14
9.54
0.25

0.77
0.05
2.24
0.29

2.24
-0.39
-3.43

0 ~ 34

Period means and deltas Crace original control data

I'eriod

Op 1
Op 2

Area Standard Upper
N Mean Range Error 95% C.I.

20 1.14 5.83 0.428 2.03
5 0. 02 0. 08 0. 017 0. 06

Lower
95% C.I.

0 ~ 24
0.03



Benthic Transecrs ANOVA Results tor SPO for 1261 - Semlcossyphus pulcher
Data transformed using log baseIO(x + .I)
Results for Analysis of Variance

Source Source dt Error dt P-value Prob.

AREA
PBRIOD
AREA~ PERIOD

Results for Pover Analysis
Power at alpha + ~ 1

18.000
18 F 000
18.000

30.45
0.00
1.06

0.0000
0.9457
0. 3170

Source

AREA~PBR IUD
PERIOD

Non
Centrality
Parameter

1.06
0.00

Adjusted non-
Centrality
Parameter Pover

Pover to
Adjusted Detect 50%
I'over Change

0 F 00 0.2607 0.2239
0.00 0.1008 0.2913

Bstimates for contrasts on combinations of interacrlon terms

Source

Period in NDC
Period in SDC

0.1636
0.1871

0.2410 0.679 .5059
0 '410 0.777 .4475

Dltterence Std. Brr. T-value Prob

Least square means 6 confidence intervals from analysis ot variance

Source LS Hean Std, Err. T-value Prob. Upper 95% Lover 951

Period Op-1
Period Op 2
Op 1 NDC
Op 2 NDC
Op.l SDC
Op-2 SDC

0.421
0.433

-0.979
-0.815
0.137

.0.050

0.0890
0.1453
0.1258
0.2055
0.1258
0.2055

-4.73
-2.98
7.78
3.97
1.09
0.25

.0002

.0080

.0000

.0009
~ 2917
.8089

0'.2668
0. 1809
0.7606
0 F 4589
0.3549
0.3059

0.5754
0.6848
1 ~ 1971
1. 1116

-0.0815
-0.4068

Paired comparisons ot least square means between periods
Source Dltterence Std. Brr. T-value Irob. Upper 95%

Period 0.0118 0.1704 0.069 .9457 0.3072

Paired comparisons ot least square means for areas betveen periods

Lo er 95%

0.2837

Source

Area NDC
Area SDC

0 '636
0. 1871

0.2410 -0.68
0.2410 0.78

.5059

.4475
0.2543
0.6050

0.5814
-0.2307

Dlfterence Std. Brr. T-value Prob. Upper 958 Lover 95E

Area-period means and deltas from orlglnal data

Area-Period
Area Standard Upper

N Hean Range Brror 95% c.l. Lover
958 c.i. Hean

Delta
Delta
Range

Upper Lover
95% Cli. 9SE C.I.

NDC Op 1
NDC Op 2
SDC Op 1
SDC Op 2

Period means

Period

Op 1
Op 2

8 2.18 4.08
3 0. 63 0.15
8 0.02 0.08
3 0.01 0.04

0. 581 3. 57
0 ~ 211 I,S6
0.011 0.04
0.014 0.07

and deltas from original control data

Area Standard Upper
N Hean Range Brror 958 C.I.

20 0.08 0.38 0.025 0.13
5 0.00 0.00 0.000

0.79
0.31
0. 01
0.05

Lover
95% C.I.

0.03

2.10
0.63
0.06
0.01

4.01
0.75
0.25
0.04

0.74
0.31
0. 13
0.05

3.47
1.56
0.02

-0. 01



Hidwater TranaeCtate fOr SPO fOr 'IVIV - TOt. D1Veraity

Data transformed using square root(x w I)
Results for Analysis of Variance

Source Source df Brro'r df P-value Prob.

ARBA
PERIOD
AREA~PERIOD

Reaulta far Pcwer Analyaia
Power at alpha ~ .1

18. 000
18.000
18r000

1 45
11.51
3.79

0.2448
0.0032
0.0673

Source

AREAiPBRIOD
PERIOD

Non-
Centrality
Parameter

3.79
11.51

Adjusted non-
Centrality
Parameter Power

Power to
Adjusted Detect 50%
Power Change

2.37 0.5906 0.4360 0.2300
9.23 0.9470 0.8991 0.9102

Estimates for contrasts on combinations of interaction terms

Source

Period in NDC
Period in SDC

Difference Std. Err. T-value Prob.

0.1011 0.0988 1.022 .3201
0.3732 0.0988 3.776 .0014

Least square means 6 confidence intervals free analysis of variance

Source LS Bean Std. Err. T-value Prob. Vpper 951 Lower 95t,
Period Op-1
Period Op-2
Op-1 NDC
Op 2 NX
Op.j SX
Op 2 SX

0. 075
0.163
0.035

-0. 136
0.185
0.189

0.0365
0.0596
0.0516
0.0843
0.0516
0.0843

2.04
2 '3
0.69
1 62
3.58
2.24

.0558

.0138

.5013

.1228

.0021

.0382

0.1379
-0.0592
0.0541
0 '097
0.2742
0.0424

0,0113
0.2659
0 ~ 1249

-0.2826
0.0952

.0.3347
Paired comparisons of least square means between periods
Source

Period 0.2372 0.0699 3.393 .0032 0.3584 0. 1160

Difference Std. Err. T-value Prob. Vpper 95% Lower 95\

Paired comparisons of least square means for areas between periods
Source

Area NDC
area SDC

Difference Std. Err.
0.1011 0.0988 1.02
0.3732 0.0988 3.78

.3201

.0014
0.2725
0.5446

0.0703
0. 2019

T-value Prob. Vpper 958 Lower 958

area-period means and deltas from original data

Ares- Period
area Standard Upper

N Nean Range Error 958 c.i. Lower
95\ c.i. Hean

Delta
Delta
Range

Upper
958 CIir

Lower
95% C.I.

NDC Op 1
NX Op 2
SDC Op. 1
SDC Op 2

8 1.15
3 1.04
8 0.55
3 1.20

1.07 0.136 1.47
0.25 0.075 1.37
0.82 0.101 0.79
0.47 0. 139 1.80

0.83
0.72
0.31
0.60

.0.11
-0.37
0.49
0.52

1.06
0.63
1.09
0.41

0.23
0.45
0.85
0.01

0.45
1. 19
0 ~ 12
1.04

Period means and deltas from original control data

I'eriod

Op 1
Op 2

area standard Vpper
N Mean Range Brror 95t C. I.

20 1 05 1 ~ 99 0 107 1 ~ 27
5 0.68 1.01 0.186 1.19

Lower
95% C.I.

0.82
0. 16



Benthic Transects ANOVA Results for SPO for TDIV - Tot. Diversity
Data transformed using log baselc(x w,l)
Results for Analysis of Variance

Source Source df Errdr df P-value Prob.

AREA
PBRIOD
AREA~PERIOD

Results for Power Analysis
Pcwer at alpha w .1

18.000
18.000
18. 000

14 ~ 71
2.33
0.00

0.0012
0.1442
0.9801

Source

ARBA~PBRIOD
PERIOD

Non
Centrality
Parameter

0.00
2.33

Adjusted non-
Centrality
Parameter Power

0 ~ 00 0.1001
1.07 0.4312

Po~er to
Adjusted Detect 50%
Pcwer Change

0. 1018
0.2625 1.0000

Bstimates for contrasts on combinations of interaction terms

Source

Period in NDC
Period in SDC

0.0544
0.0526

0.0496
0.0496

1.097 .2869
1.062 .3024

Dlfterence Std. Err. T-value Prob.

Leasr. square means a confidence intervals from analysis of variance
Source LS Mean Std. Brr. T-value Prob. Upper 95% Lower 95t

Period Op 1
I'eriod Op-2
Op 1 NDC
Op.2 NDC
Op 1 SDC
Op 2 SDC

0. 123
0.070
0.056
0.002
0.190
0.137

0.0183
0.0299
0.0259
0.0423
0.0259
0.0423

6.72
2.33
2. 17
0.04
'7. 33
3.25

.0000 0.1548
~ 0319 0. 1214
.0432 0.1012
.9647 0.0752
.0000 0.2347
.0045 0.2105

0.0913
0. 0177
0.0114
0. 0714
0.1449
0.0639

Paired ccmparisons of least square means betveen periods
source

Period

Difference Std. Err. T-value

0.0535 0.0350 1.527 .1442 0.1143 0.0073

Prob. Upper 958 Lcwer 958

Paired comparisons of least square means fot'reas betveen periods
Source

area NDC
area SDC

Difference Std. Brr.
0.0544 0.0496
0.0526 0.0496

T-value Prob. Upper 958

1.10 .2869 8.1403
1.06 .3024 0.1386

Lover 958

-0.0315
0.0333

Area-period means and deltas from original data

Area-Period

NDC Op 1
NDC Op 2
SDC Op 1
SDC Op 2

area Standard Upper
N Mean Range Brror 95% c.i.
8 2.58 1.20 0.169 , 2.98
3 2.70 0.43 0.145 3.32
8 1.86 0.89 0.089 2.07

1.95 0.46 0.137 2.54

Lover
95% c.l.

2.19
2.07
1. 65
1.36

Mean
Delta

0.35
0.02
1. 07
0.76

Delta
Range

1.76
0.49
1. 10
0.40

Upper
95% CIi.

0.85
0.66
1.40
1.31

Lover
958 C.I.

0.15
-0.63
0.75
0.21

Period means and deltas from original control data

Period

Op 1
Op 2

Area Standard Upper
N Mean Range Error 954 C.I.

20 3.00 2.19 0.133 3.28
5 2.67 0.91 0.157 3.11

Lover
958 C.I.

2 72
2.24



Midwater Transectsce tor SPO tor FSPP - Spp. Richness

Data transtormed using square root(x i . I)
Results for Analysis of Variance

Source source di Errob dt P-value Prob.

AREA
PERIOD
AREA+PERIOD

Results for Power Analysis
Power at alpha .1

18.000
18.000
18.000

9. 51
8.89
1.64

0.0064
0.0080
0. 2163

Source

AREA PERIOD
PERIOD

Non-
Centrality
Parameter

1.64
8.89

Adjusted non- Pover to
Centrality Adjusted Detect 50%
Parameter Pover Pover Change

0.46 0.3423 0.1713 0.2223
6.90 0.8892 0.8111 0.9999

Estimates ior conrrasts on combinations of interaction terms

Source

Period in NDC
'Period in SDC

0.23 '
0.5866

0 ~ 1946
O. 1946

1.202 .24 as
3.015 ~ 0074

Ditference Std. Err. T-value Prob.

Least square means 6 confidence intervals from analysis of variance

Source LS Mean Std. Err. T-value Prob. Vpper 95% Lover 95t

Period Op-l
Period Op-2
Op.l NDC
Op 2 NDC
Op 1 SDC
Op 2 SDC

0.024
-0.386
0.276
0. 510
0.324
0.262

0.0719
0.1173
0.1016
0.1660
0. 1016
0. 1660

0.33
3.29
2.72

-3.08
3. 19
1.58

.7426

.0040
F 0141
.0065
.0051
~ 1314

0.1486
.0.1829
0.1002
0.2226
0.5005
0 ~ 0255

0.1006
0 '898

-0.4526
-0.7982
0.1481
0.5501

Paired comparisons ot least square means betveen periods

Source Difference Std. Err. T-value Prob. Vpper 95\

Ieriod 0.4103 0.1376 2.982 .0080 0.6489

Paired comparisons ot least square means for areas betveen periods

Lower 954

0. 171'7

Sour'ce

Area NDC
Area SDC

0.2340
0.5866

0 ~ 1946
0.1946

1.20 .2448
3.01 .0074

0.5714
0.9241

0,1035
0.2492

Difterence Std. Err. '-value Prob. Vpper 958 Lower 95%

Area-period means and deltas tron original data

Area-I'eriod

NDC Op 1
NDC Op-2
SDC Op 1
SDC Op 2

Area Standard Vpper
N Mean Range Error 95% c.i.
8 535 26l 033S 614
3 5.92 2.63 0.758 9.18
8 2.95 2.50 0.351 3.78
3 4.72 0.67 0,200 5.58

Lover
95% c.i.

4.56
2.66
2. 12
3.86

Mean
Delta

1.21
2.25
1.19
1.06

Delta
Range

2.58
1.25
4.00
2. 17

Upper
95% CIi.

0. 39
0.54
2.32
1.94

Lover
95% C.I.

-2.03
3.96
0.06

-4.05

Period means and deltas from original control data

Period

Op 1
Op. 2

20
5

Area Standard Vpper
Mean Range Error 958 C.Z.

4.18 9.17 0 424 5.07
3.47 3.00 0,620 5.19

Lover
95% C.Z.

3.30
1.75



Benthic Transects ANOVA Results for SFO for PSPI' Spp. Richness

Data transformed using square root(x + .I)
Results for Analysis of Variance

Source Source df Error df P-value Prob.
AREL
PERIOD
AREAvPERIOD

Results for Pover Analysis
Pover at alpha v .1

18.000
18.000
18.000

16.74
1.41
0.22

0.0007
0 F 2501
0.6438

Source

AREA~PERIOD
PBR10D

Non
Centrality
Parameter

0.22
1.41

Adlusted non-
Centrality
Parameter Pover

Power to
Ad)usted Detect 50\
power Change

0.00 0.1346 0.2274
0.26 0.3108 0,1399 1.0000

Bstimates for contrasts on combinations o! interaction terms

Source Difference std. Err. T-value Prob.

Period in NDC
Period in SDC

0.1036 0.2040 0.508 .6177
0.2393 0.2040 1.173 .2561

Least square means a confidence intervals from analysis of variance
Source LS Hean Std. Brr. T-valuo Prob. Upper 95% Lover 958

Period Op-1
I'eriod Op-2
Op 1 NDC
Op 2 NDC
Op 1 SDC
Op 2 SDC

0.259
0.088

-0.070
0.173
0.588
0.349

0.0753
0.1230
0. 1065
0.1740
0. 1065
0. 1740

3.44
0.71
0.65
1.00
5.52
2.01

.0029 0.3899

.4841 0.3012

. 5213 0. 1150

.3324 0.1284

.0000 0.7730
,0601 0.6507

0.1287
0. 1254
0.2544
0.4749
.0.4036
0.0474

Iaired comparisons of least square means betveen periods
Source

Period

Difference Std. Brr. T value

0 ~ 1714 0 ~ 1442 1. 188 .2501 0.4216 0.0187

Prob. Upper 95% Lover 95\

Paired comparisons of least square means for areas betveen periods
Source Dlfterence Std. Brr. T-value Irob. Upper 95%

Area NDC 0.1036 0.2040 0.51 .6177 0.4573
Area SDC 0.2393 0.2040 1.17 .2561 0.5930

area-period means and deltas from original data

Lover 95%

0.2501
0 ~ 1145

Ares-Period
Area Standard Upper

N Hean Range Error 95t c.i.
LOver

95% c.i. Hean
Delta

Delta
Range

Upper
95t Cli.

Lover
951 C.I.

NDC Op 1
NDC Op 2
SDC Op 1
SDC Op 2

8 17.39 5.08
3 15.96 4.38
8 12.33 4.00
3 12.06 3.83

0. 656 "18. 94
1.267 21.41
0.557 13.64
1.164 17.06

15.84
10.51
11.01
7.05

.0.56
1.35
4.51
2.56

6.58
3.21
6.00
7.00

1.32
2.68
6.29

11.64

2.43
-5.37
2.12

-6.53
period means and deltas from original control data

Period
Area Standard Upper

N Hean Range Brror 95% C.I.
Lower

958 C.I.
Op-1
Op 2

20 17.14 12.17
5 15.00 5.33

0.738 18.69
1.070 17,97

15.60
12.03


