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1. INTRODUCTION

This report presents the 1989 results of aquatic

monitoring studies conducted in York Haven Pond, a mainstem

impoundment on the Susquehanna River near the Three Mile

Island Nuclear Station (TMINS) (Figure 1-1). Monitoring was

executed by personnel of RMC Environmental Services, Inc.

under contract to GPU Nuclear Corporation. These monitoring

studies were mandated by the TMINS Environmental Technical

Specification (ETS) for unit 2, dated 6 May 1983. All field

and laboratory procedures followed specifications provided

in the TMI Environmental Controls polic~ and Procedures

Manual (GPU 1987). The 1989 survey was the third conducted

by RMC following 10 years of monitoring by Ichthyological

Associates, Inc., and 3 years by EA Engineering, Science,

and Technology, Inc.

The objective of the aquatic monitoring studies, as

detailed in the Unit 2 ETS, is to obtain a comprehensive

data base necessary to establish the natural fluctuations

and baseline conditions of various parameters within the

ecosystem and on site, and thereby identify any significant

biological alt~rations resulting from the operation of

TMINS. The studies focus on water quality, benthic

macroinvertebrates, and fish populations; the latter include

angler use, harvest, and attitudes. The 1989 studies were
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the fourth conducted during TMINS (Unit 1) operation

following shutdown in 1979.

The TMINS is located on Three Mile Island about 275 m

from the east bank of the Susquehanna River in Londonderry

Township, Dauphin County, Pennsylvania (Figure 1-1). The

site is at river kilometer 90, about 16 km southeast of

Harrisburg, Pennsylvania. The Station is surrounded, except

along its southern border, by a small reservoir formed by

York Haven and Red Hill dams. The (York Haven) pond created

by the dams extends about 6 km upstream. At the site, the

Susquehanna River is about 2,135 m wide and divided by

islands into three channels (west, center, and east). The

Intake and Discharge structures for TMINS are located along

the west shore of TMI and utilize water from the center

channel. The aquatic studies program is conducted within

the impounded area, except for creel survey interviews below

both darns.

The format of this report is generally consistent for

all disciplines studied, and is divided into chapters. The

first section in each chapter contains descriptions of

sampling stations, methods, and schedules. The next section

contains statistical and analytical results of the 1989

studies. Sections on community analysis and multiple-year

comparisons form important components of most chapters.

Depending on the discipline, other sections cover fish

condition, parasites/anomalies, and comparisons with state
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water quality criteria. Tables and figures are located at

the end of each chapter. All references were combined and

appear in Chapter 8, which-precedes the appendices. Each

appendix corresponds to a discipline and contains, at a

minimum, individual data points by date, station, taxon,

and/or replicate.

SUMMARY

Aquatic monitoring was conducted in York Haven Pond

(Susquehanna River) near TMINS between 1 April and 30

November 1989. Program elements consisted of benthic

macroinvertebrates, ichthyoplankton, seine, electrofishing,

creel surveys, and water quality. This is the 16th annual

report of aquatic monitoring studies at TMINS, and the

second prepared by RMC Environmental Services, Inc.

Benthic Macroinvertebrates

Macroinvertebrates were collected monthly at three

stations, April thrQugh November 1989. A total of 30,588

specimens of 101 taxa was taken. Seven taxa comprised over

87% of the benthic organisms. Chironomus decorus group and

Limnodrilus hoffmeisteri were the most abundant organisms

collected. Chironomus decor us group also had the greatest

biomass.

1-3



In 1989, a total of 356 Asiatic clams (Corbicula

fluminea) was collected throughout York Haven Pond; most

were juveniles.

The community composition at the three stations was

compared by number of taxa, diversity and percent similarity

indices, density, and biomass. The number of taxa was

highest at Station IA2, followed by llAI and 9Bl. Relative

abundance of individuals among the taxa was also similar, as

reflected in diversity values of 2.95, 2.91, and 2.53 for

Stations lA2, llAI, and 9Bl, respectively. The percent

similarity between stations downstream of the TMINS

discharge ellAl and 9Bl) was more similar than comparisons

with the control station upstream (lA2). Total station

density and biomass were variable and highest at Station

9Bl; density and biomass at lA2 was lowest, and Station llAl

was intermediate.

The monthly number of taxa, density, and biomass was

variable. Values tended to be high in the spring (April

through June) and fall (September through November) and low

in the summer (July and August). These differences were

attributed to the variable abundance of Chironomus decorus

group, Limnodrilus hoffmeisteri, and to a lesser extent

Pisidium and Hexagenia. Because L. hoffmeisteri has

historically been the most abundant taxa at TMINS, its 1989

densities were subjected to analysis of variance. Monthly

and station densities were significantly different. The
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densities of L. hoffmeisteri at the stations were

significantly different from each other.

The community measures of number of taxa, diversity, and

similarity were also examined from 1976 through 1989. Each

measure showed variation among stations and years, but no

consistent trends were evident to suggest any influence of

TMINS.

In general, macroinvertebrate densities were within the

ranges observed previously, but showed a slight decrease

from 1988, due principally to decreased densities of

Limnodrilus hoffmeisteri. Trends in macroinvertebrate

densities were suggestive of natural fluctuations in

environmental variables, especially river flow and water

temperature, rather than TMINS operation.

Ichthyoplankton

Ichthyoplankton samples were collected weekly from

April through August 1989. A total of 9,53,7 individuals of

at least 26 ta~a was taken. Six families were represented;

cyprinids were the most abundant. Nine taxa comprised over

93% of the total catch; common carp and quillback were most

common.

Larvae were first collected in mid-April, and were

abundant from mid-May through mid-June and mid-July through

August. Early season spawners were dominated by cyprinids,
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catostomids, and percids. Members of the clupeid, cyprinid,

ictalurid, and centrarchid families dominated the summer

spawn.

Peak densities at individual stations were variable and

keyed to the local abundance of one or more of the nine most

common taxa. Stations located upstream (13A2) and

downstream (llAl) of the TMINS discharge had similar

densities. Statistical analysis revealed significant

difference for dates, stations, and the date-station

interaction. Densities were significantly higher on 6 June

and at Station 14Bl. S~ations near TMINS were statistically

undifferentiated.

Community composition was evalu~ted by diversity and

percent similarity indices. Diversity values ranged from

1.47 to 3.24 for the eight stations. The results were

influenced by the extreme abundance of the common carp

compared to the other taxa taken at a station. Percent

similarity values ranged from 20.9 to 88.1%. Stations near

TMINS exhibited high diversity and percent similarity

values, indicating a similar community compositon.

The 1989 data were compared to data collected from 1977

through 1988. Generally, the number, density, and common

species of ichthyoplankton collected in 1989 were within

ranges reported previously. Analysis of variance of

ichthyoplankton densities for the study period revealed

significant differences among years, dates, and stations.
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The fluctuations within the ichthyoplankton community were

attributed to natural variation in the physical and/or

environmental conditions in York Haven Pond.

Seine

Seine surveys at six shoreline stations were conducted

once in April, July, October, and November and semimonthly

May, June, August, and September 1989. A total of 45,980

fish of 33 species was collected. Most fish (19,616) and

greatest biomass (2,974.3 g) occurred at Station l3BS, while

most species (26) were taken at Station 16A1. Most fish

(11,821) were captured on 18 September. Peak biomass

(1,836.3 g) occurred on 21 June.

Minnows ranked first in family composition, and

comprised 91.5% of the total catch. The mimic shiner

comprised 59.9% of the catch and was the most abundant

species. Other common species were the spotfin shiner

(28.1%), bluegill (2.5%), pumpkinseed-(2.1%), blunt nose

minnow (1.6%), gizzard shad (1.2%), spottail shiner (1.1%),

and tessellated darter (1.0%).

The length-weight measure of fish condition (K) was

calculated for spotfin shiner and mimic shiner. The mean

weights for each species were similar among stations. There

was a general trend of increasing K factor with increasing

length for each species.
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Community composition among stations was compared by

diversity and percent similarity indices. Diversity values

ranged from 0.88 to 2.88. Diversity values at stations

immediately upstream (16Al) and downstream (lOA2) of the

TMINS discharge were similar. Percent similarity values

ranged from 20.0 to 88.3%. The similarity of community

composition at stations immediately above and below the

TMINS discharge was also high. Examination of both diversity

and percent similarity over time (1976 through 1989)

revealed no pattern which differentiated TMINS operational

periods from non-operational periods.

The 1989 catch abundance was within the range observed

since 1977. Patterns of annual abundance of spotfin shiner,

spottail shiner, and white sucker at stations near TMINS

were suggestive of natural spatial and temporal variation

rather than any influence of TMINS.

Occurrence of parasites, diseases, and morphological

anomalies was identified on 24 species. Black spot (fluke

cysts), glochidia, pugheadedness, and skin infections were

most prevalent. Patterns of parasitic infection and

morphological anomalies observed in 1989 were similar to

those reported previously, and reflected natural trends in

parasite life cycles, water temperature, and natural

conditions in York Haven Pond.
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Electrofishing

Electrofishing surveys at six nearshore stations were

conducted once in April, JUly, October, and November, and

semimonthly in May, June, August, and September 1989. A

total of 6,299 fish of 28 species was taken. Most fish

(1~234) were taken at Station 10A3, while species ranged

from 18 to 22 among the stations. No consistent pattern of

temporal abundance was evident.

Sunfishes ranked first in family composition at all

stations, comprising at least 75.1% of the catch. The

pumpkinseed comprised 32.4% of the catch and was the most

abundant species in 1989. Other common fishes were

smallmouth bass (14.8%) and bluegill (12.0%).

Analysis of the spatial and temporal differences in the

1989 catch-per-minute data revealed no significant

differences among seasons, yet stations were significantly

different. The seasonal catch-per-minute data at the

individual stations were variable and revealed only minor

differences. Thus, the 1989 distribution of fish in York

Haven Pond appeared unrelated to TMINS operation.

The length-weight measure of fish condition (K) was

calculated for pumpkinseed, bluegill, and smallmouth bass.

The monthly mean length and weight for pumpkinseed decreased

from April through August, and fluctuated thereafter. The

monthly mean length and weight for bluegill declined from

1-9



April through July, fluctuat~d in August and September,

before increasing through November. The mean length and

weight for smallmouth bass fluctuated throughout the study

period. In general, K factors for these species were

highest in May and were probably associated with the

reproductive condition of the fish. The K factors of these

species were similar to those reported from other water

bodies. A comparison of annual K factors for pumpkinseed

and smallmouth bass revealed year to year differences for

each species, which were related to the natural variation in

the populations of these fishes.

Community composition was compared among station~ by

diversity and percent similarity indices. Diversity ranged

from 2.60 to 3.21. Pairwise station comparisons of percent

similarity ranged from 41.0 to 82.8%. For stations upstream

and downstream of the TMINS discharge, station diversity and

percent similarity were generally within historic ranges.

Annual, monthly, and spatial trends in fish abundance

were analyzed by ANOVA; all factors were significant.

Substantial year to year variation in catch rates obscured

any trend. The 1989 catch ranked second highest among all

years (1976 through 1989). There was no statistical

grouping of operational and non-operational years. stations

immediately above and below the TMINS discharge were

undifferentiated statistically for the study period. This
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suggested that fish abundance was affected by natural

fluctuations in fish populations and environmental factors.

A variety of parasites, diseases, and/or morphological

anomalies was observed on 22 fishes in 1989. The most

prevalent were skin infections, anchor worms (Lernaea spp.),

and leeches. Patterns of parasitic infection and

morphological anomalies observed in 1989 were similar to

those reported previously. The low frequencies of

affliction encountered on fishes in York Haven Pond

reflected natural conditions.

Creel Surveys

Roving creel surveys were conducted on two weekend days

and two weekdays each month, April through November 1989. A

total of 2,535 anglers was interviewed. They fished for

5,751.00 hours and caught 9,607 fish of which 2,018 were.

harvested. The resultant catch and harvest per hour was

1.67 and 0.35 fish, respectively. The angler community was

made up primarily of middle-aged York County residents who

fished from boats or from shore on weekends. No angler

reported a change in catch usage as a result of the 1979

TMINS accident. Most angler effort and success took place

in the General Reservoir creel area. Fishes most frequently

caught were smallmouth bass, rock bass, sunfishes (Lepomis

spp.), and channel catfish.
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Analysis of variance revealed that fishing pressure and

success varied among creel survey areas in 1989, but months

were not significant in terms of number of anglers, fish

caught, fish kept, and hours fished. The General Reservoir

supported the highest number of anglers, fish caught, and
", .

hours fished. Harvest was slightly higher at the York Haven

Generating Station, but was statistically undifferentiated

from the General Reservoir and East Dam areas.

Creel data from 1975 through 1989 were examined to

identify any trends in the York Haven Pond sport fishery.

The number of anglers interviewed in 1989, their hours

fished, and the fish caught and'harvested were among the

highest for the study period. Analysis of variance of the

multiple-year data set identified the General Reservo~r and

York Haven Generating Station creel areas as supporting

higher levels for all measures of effort and success than

the East and West Dam areas. Yearly ranking for number of

anglers, fish caught and kept, and hours fished placed 1989

second highest for all variables.

Channel catfish, rock bass, smallmouth bass, and walleye

have been the most abundant fishes caught and harvested over

the study period. Relative- to other years, 1989 produced

slight decreases in percent catch of channel catfish and

walleye, and a slight increase for rock bass and smallmouth

bass. The percent of harvest for rock bass and smallrnouth

1-12

·.

·,
I •

1 •

, .
1 _

, .

I :

i"

I.

·.
i •

·.
L •

l •



, .
..

I.

! .

"_( .

bass increased slightly, while channel catfish and walleye

harvest decreased.

Water Quality

Selected water quality parameters were measured at

specific locati~ns throughout York Haven Pond in 1989.

Values determined for water temperature, pH, dissolved

oxygen (DO), and total dissolved solids (TDS) were compared

to specific water quality criteria established by the

Pennsylvania Department of Environmental Resources for the

Susquehanna River. Only pH exceeded the specified criteria,

but no adverse effects were observed that were related to

the o~erational status of TMINS.

The water quality data collected in 1989 was largely

influenced by the high river flow, but some typical seasonal

patterns were evident for a number of parameters.

Generally, mean values for water temperature, surface and

bottom velocities, and river flow tended to be higher in the

spring or summer than in the fall. The TDS, pH, and

conductivity readings were lower in the spring or summer and

higher in the fall. DO was inversely related to water

temperature. Seasonal and spatial differences in water

temperature, pH, DO, and TDS were analyzed. All parameters

exhibited significant differences among months. Only pH and

1-13



TDS produced significant differences among sampling zones,

but they were considered biologically insignificant.

Water quality and physical characteristics measured at

the stations along the west shore of TMI appeared quite

homogeneous. Mean river flow in 1989 was the highest to

date. Water temperature, pH, DO, and TDS data for the

macroinvertebrate stations were examined for 1974 through

1989. Although some year to year differences were evident,

the 1989 data generally fell within the ranges observed

previously.

Individual measurements of water temperature, pH, DO,

and TDS were analyzed to evaluate annual differences (1974

through 1989). Years and months differed significantly for

all parameters. Sampling station differences were

significant only for TDS. St~tistically significant year

group differences were unrelated to years of TMINS operation

or non-operation.

Based on analysis of 16 years of data Eor water

temperature, pH, and DO, and 12 years for TDS, there is no

evidence of significant influence of the TMINS discharge on

these parameters. Annual and spatial trends appear to be

natural and related to meteorological and/or hydrological

cycles.
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2. BENTHIC MACROINVERTEBRATES

2.1 METHODS

Benthic macroinvertebrate samples were collected at

three nearshore stations in the Susquehanna River near Three

Mile Island Nuclear Station (TMINS) (Figure 2-1). Specific

locations and habitat characteristics are described in Table

2-1. Samples were collected monthly at each station, April

through November 1989. Benthic macroinvertebrate field and

laboratory methods followed GPU (1987).

Four replicate samples were collected at each station on

each sampling date with a standard Ponar grab sampler (529

cm2). Samples were washed through a U. S. Standard No.

30 sieve in the field to remove excess mud, placed in one or

more sample containers, and preserved in a mixture of 70 to

80% isopropanol and rose bengal stain. The stain

facilitated sorting of macroinvertebrates from the detritus

and sediment present in the sample. Samples were labeled,

data sheets completed, and water quality measurements taken

in accordance with GPU (1987).

In the laboratory, stained samples were washed through a

U. S_ Standard No. 30 sieve to remove excess dye and

isopropanol. A portion of the sample was placed into a

white enamel pan and all macroinvertebrates removed; this

procedure was repeated until all macroinvertebrates had been

removed from the entire sample. Organisms were placed in
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vials with 70 to 80% isopropanol according to taxonomic

group (i.e., Mollusca, Oligochaeta, Chironomidae).

Specimens damaged beyond identification were not enumerated.

Every tenth oligochaete was placed into a separate vial for

species identification. After completing a sample, the

remaining detritus was preserved in 70 to 80% isopropanol

and retained for quality control purposes.

All specimens from each sample were enumerated and

identified to the lowest possible taxon using taxonomic

keys, reference collections, and pertinent literature, with

the exception of the chironomid and oligochaete groups.

Only portions of these two groups were used for

identification in order to retain a sufficient number of

organisms for biomass estimates (mg/m2). The

subsampling protocol for chironomids and oligochaetes is

discussed in GPU (1987). The oligochaetes and chironomids

used in weight determinations were not identified directly.

Identifications were inferred from the subsamples mounted

for species determinations. After the molluscs were

identified, they were placed in a 7 M solution of HCl to

dissolve the calcareous shells, and rinsed in water. This

was necessary to permit biomass comparisons with the other

taxonomic groups' collected. Once identified, organisms were

dried at 55 C for 24 hours to determine weight.

Macroinvertebrate counts were converted to density

(number/m2 ) for all analyses. All weights are presented
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as biomass (mg/m2). Temporal and spatial comparisons

were made using analysis of variance (ANOVA) and indices of

diversity and percent similarity. Diversity values were

computed using the Shannon-Wiener diversity index (HI).

This index is expres~ed as:

H' =-f (n i
) 1092

i=1 N

where

HI = information per individual,

ni = total number of individuals in i th species, and

N = total number of individuals.

This index takes both total abundance and number of taxa

into account when arriving at an estimate of diversity

(Brower and Zar 1977).

Since diversity is primarily concerned with the

distribution of organisms among. the taxa collected, two

communities made up of completely different species

assemblages may have identical diversity values. Therefore,

it is desirable to estimate community similarity in

conjunction with the diversity estimation. Similarity in

community composition among stations was investigated by an

index of percent similarity, which is expressed as:

PSc = 100 - 0.5 ~ IA-BI
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where

PSc = the percent similarity and

IA-BI = absolute value of the difference between the

percentage of a species in samples A and B.

This is a quantitative measure of the relative similarity of

the community composition and species abundance between two

samples being compared (Whittaker and Fairbanks 1958).

Values of this index range from 0 (no similarity) to 100

(identical communities).

Analysis of variance (ANOVA) was used to determine

whether any observed variations in Limnodrilus hoffmeisteri

densities among dates, stations, or replicates were

significant in 1989. ANOVAs were performed on logarithmic

transformed densities Iloge (density+l)! as was done in

previous years (EA 1985, 1986, 1987; RMe 1988a, 1989)-. If

ANOVA indicated significant differences, Tukey's studentized

range test was used to determine which data group(s)

differed significantly. The ANOVAs were conducted using SAS

software, Version 6 (SAS Institute, Inc., Cary, NC).

2.2 TEMPORAL AND SPATIAL DISTRIBUTION: 1989

Results of 1989 macroinvertebrate collections are

presented in Appendix A. A total of 30,588 specimens of 101

taxa was taken in 96 collections (Table 2-2). A chironomid,

Chironomus decoru~ group (11,845 specimens, 38.7%) and an
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oligochaete, Limnodrilus hoffmeisteri (9,539, 31.2%),

together comprised 69.9% of the total macroinvertebrate

abundance. Five other taxa: Pisidium (1,721, 5.6%),

Hexagenia (1,252, 4.1%), Proc1adius (1,092, 3.6%), Garnmarus

fasciatus (685, 2.2%), and Cryptochironomus fulvus group

(619, 2.0%) comprised an additional 17.5% of the benthic

abundance. The remaining 94 taxa accounted for less than'

13% of the total abundance; 64 taxa contributed less than 10

specimens each.

Following collection of an Asiatic clam, Corbicula

fluminea, by seine in 1984, special effort was made to look

for this species during routine collections for all study

disciplines. During the 1989 benthic and fisheries surveys,

a total of 356 ~. fluminea was collected (Table 2-3). The

benthic surveys accounted for 195 specimens, and represented

the first collection of ~. fluminea since the inception of

the program. Standard shell lengths ranged from 1.0 to 19.3

mm. Over 96% were juveniles (~lO.O rom), while the others

were considered adults about one to two years old. Age

structure followed RMC .( 1988b) • Most (92.4%) were taken at

fisheries seine Station 13B5 (along the west shore of York

Haven pond) and macroinvertebrate Station 1A2 (upstream of

the TMINS discharge). However, additional specimens were

taken at six other locations throughout York Haven Pond.
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2.2.1 Spatial Distribution

During 1989, 69 taxa were collected at Station lA2 and

61 and 53 were collected at llAl and 9B1, respectively

(Table 2-4). Total station density was variable ranging

from 3,918 organisms/m2 at Station lA2 to 7,849/m2

at Station 9Bl (Table 2-5). The midge, Chironomus decorus

group and the oligochaete, Limnodrilus hoffmeister! were

numerically dominant at all stations (Table 2-6). These two

taxa accounted for over 65% of the total benthic abundance

at Stations lA2 and llAl, and 75.,3% at 9Bl. C. decorus

group density was greatest at Stati9ns 9Bl (2,635/m2)

and llAl (2,462/m2); the overall density at lA2 was

slightly less (1,900/m2). L. hoffmeisteri was second in

total benthic abundance; density was highest at Station 9B1

(3,270/m2). The mollusc, Pisidium, was the third most

abundant taxa at Station 11AI (532/m2 ), and was common

at Stations 9Bl (286/m2) and lA2 (199/m2). The

mayfly, Hexagenia, was the third most abundant taxa at

Stations 9Bl (298/m2 ) and 1A2 (228/m2 ). The midge,

Proc1adius, was most abundant at Station llAl (302/m2 ),

and was also numerous at Station 9Bl (239/m2). The

amphipod, Garnmarus fasciatus, was abundant at Stations llAl

(179/m2 ) and 9Bl (162/m~). The midge,

Cryptochironomus fulvus group was abundant at Stations 9Bl
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(162/m2 ) and llAl (151/m2), but occurred less

frequently at Station lA2 (53/m2).

Biomass trends for the three stations were similar to

those observed for density (Table 2-7). The total biomass

was highest at Station 9Bl (1,796.8 mg/m2), intermediate

at Station llAl (1,624.4 mg/m2), and lowest at Station

lA2 (1,379.0 mg/m2). Three taxa (Chironomus decorus

group, Limnodrilus hoffmeisteri, and Hexagenia) made up

82.8% of the biomass at Station lA2, 76.4% at Station llAl,

and 86.8% at Station 9Bl. The midge, g. decorus group, the

most dominant taxon in terms of annual density was also the

dominant taxon in terms of biomass (580.0 mg/m2) (Table

2-8). It was also the dominant taxon at each station,

comprising from 33.6 to 40.3% of the individual station

biomass. The numerically abundant taxon, L. hoffmeisteri

(273.2 mg/m2) and the mayfly, Hexagenia (460.6

mg/m2 ) also made up a large portion of the annual

biomass. ~. hoffmeisteri comprised a large portion of the

biomass at Stations 9Bl and llAI; it ranked second at

Station 9Bl (473.7 mg/m2), and third at Station IIAI

(264.5 mg/m2). Hexagenia composed a large portion of

the biomass at all stations, and ranked second at Staions

lA2 and IlAl. Among stations, biomass at Station 9BI

supported the most even distribution of these three taxa.
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2.2.2 Temporal Distribution

Numbers of macroinvertebrate taxa collected at each

station varied with sampling date, but were generally

highest in the fall. Monthly, the number of taxa collected

ranged from 34 in July to 52 in November. Variation in

number of taxa was least at Station IlAl, ranging from 24

(August) to 32 (May), and greatest at Stations lA2 and 9Bl

(range 16 to 40). However, the number of taxa collected

from August through November were similar at Stations IlA1

and 9B1 (Table 2-4).

Monthly densities in 1989 increased from April to a peak

in June, declined in July, and increased to a secondary peak

in September (Table 2-5). Generally, individual station

densities followed similar trends, peaking in June, then

decreasing only to increase to a secondary peak in September

(lA2 and lIAI) or November (9Bl). These peaks were largely

attributable to increased densities of Chironomus decorus

group and Limnodrilus hoffmeisteri, and to a lesser extent,

Pisidium and Hexgenia (Table 2-9). L. hoffmeisteri

densities showed two peaks of abundance: in September at

Stations lA2 and IIAl and May at 9Bl. Differences in

periods of peak abundance may indicate that the L.

hoffmeisteri breeding cycles were not synchronous among the

stations. C. decorus group were more limited in their

abundance, as most (64.0%) were collected in June.
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Populations of C. decorus group peaked in June at all

stations.

Monthly biomass values increased from April to a minor

peak in June, declined through August, and peaked in

November (Table 2-7). Individual station biomass values

followed similar trends. High biomass values in June were

primarily due to Chironomus' decorus group, which comprised

nearly 67% of the monthly biomass (Table 2-10). The

elevated biomass in November resulted mostly from f. decorus

group and Hexagenia nymphs, which accounted for 80.9% of the

monthly biomass. Biomass trends for C. decorus group were

similar to density trends; peak biomass occurred in June and

November, and represented 63.6% of its annual biomass. L.

hoffmeisteri biomass values generally followed density

trends; high in the spring (May at Stations lA2 and llAl or

June at 9Bl), low during the summer (July and August), and

increasing in the fall (September at Stations llAl and 9Bl

or November at lA2). The slight difference between density

and biomass peaks at the stations indicated the presence of

smaller individuals. Biomass trends for Hexagenla were

similar to those for density at Station 9Bl. However,

biomass at Stations lA2 and llAl was low during peak

abundance in September, indicating that these, too, were

smaller individuals.

A three-factor ANOVA was performed on log-transformed

densities of Limnodrilus hoffmeisteri, to assess trends with
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respect to sampling mOhth and station (Table 2-11). L.

hoffmeisteri was selected because of its historical

abundance at all stations. The ANOVA indicated significant

differences among stations and months. Tukey's studentized

range test was used to determine which stations and months

were significantly different (Table 2-12). Comparison of

the monthly means showed June to rank lowest and September

highest; they were significantly different from each other.

However, mean densities for all other months were similar.

The Tukey's studentized range test for station differences

indicated that densities of L. hoffmeisteri were

significantly different from each other. Interaction of

station and month differences was also significant. Thus,

densities for the three stations did not exhibit the same

trends from one sample month to another, which weakens any

meaningfUl interpretation of these differences.

2.3 COMMUNITY ANALYSIS: DIVERSITY AND SIMILARITY

Diversity of benthic macroinvertebrates in 1989 was

calculated with the Shannon-Wiener Index (H'). Annual

station values were very similar at Stations lA2 (2.95) and

llAl (2.91) (Table 2-13). Monthly station HI values were

variable and ranged from 0.97 in June at lA2 to 3.35 in

November at llAl. Overall, diversity was low in the spring

and summer and high in the fall (September through

November). This generally reflected the evenness component
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(distribution of individuals within taxa) rather than

richness (number of taxa). Lower diversity values were

usually associated with the numerical dominance of a

particular taxon. The low diversity value observed in June

was attributed to a substantial increase in the abundance of

Chironomus decorus group at all stations, especially lA2

where it comprised over 86% of the organisms (21 taxa).

Higher HI values in the fall were the result of a more even

distribution of individuals amont the taxa.

Such variability in diversity probably reflect a

relatively low habitat complexity (Poole 1974). The

primarily silt and clay substrate at all three stations

limits community composition to predominantly infaunal

species. A more varied substrate composition, including

greater amounts of other substrate components (i.e., cobble,

gravel, coarse detritus) may provi4e a more diverse habitat

and increase available niches for a greater number of taxa.

Substantial seasonal variability in community

composition characterized the 1989 benthic macroinvertebrate

collections. Monthly percent similarity indices (PSc) among

station pairs varied from 44.1% between Stations lA2 and 981

in April, to 90.3% between Stations llAl and 9Bl in June

(Table 2-14). The low PSc between Stations lA2 and 981 in

April was due to the high proportion of Limnodrilus

hoffmeisteri at Station 9Bl relative to its proportion at

lA2. Pair-wise station comparisons for 1989 indicate that
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the stations downstream of the TMINS discharge (llAl and

9Bl) has a higher percent similarity (81.8%) than the other

station pairs. Benthic communities at Stations lA2 and 9Bl

were least similar to each other (70.0%). The differences

among PSc values in 1989 were probably attributed to

microhabitat differences among stations.

2.4 MULTIPLE-YEAR COMPARISON

TO determine differences between the 1989 benthic

community data and data collected previously (1976 through

1988), comparisons were made of the number of taxa,

diversity and percent similarity indices, total

macroinvertebrate density, and density of key taxa.

Total number of macroinvertebrate taxa collected at each

station over the 14-year period has been highly variable,

especially at Station lA2 (Figure 2-2). Number of taxa in

1989 was within the range observed previously at all

stations. Compared to 1988, the number of taxa in 1989 was

higher at each station. Number of taxa collected in 1989

was generally comparable to that collected from 1984 through

1988, which was a period of reduced taxa at all stations.

The 1989 spatial trends in number of taxa differed from

those of 1984 to 1986, with Station lA2 having the greatest

number of taxa, followed by Stations llAl and 9Bl. In

previous years (1984 to 1986), Station llAl yielded the
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greatest number of taxa; Station lA2 was greatest in 1976

through 1983 and 1988; and Station 9Bl was greatest in 1987.

Comparison of 1989 Shannon-Wiener diversity values (H')

with those for 1976 through 1988 indicated that the 1989

v~lues were among the highest observed in the 14-year period

(Figure 2-3). In fact, the H' values at Stations llAl and

9Bl were the highest to date. The H' values have steadily

increased since 1984 at Station IlAl. Diversity at Station

1A2 declined slightly in 1989 but was still within the range

observed previously. The 1989 values were most similar to

the higher values recorded prior to 1984. Diversity

relationships among stations for 1989 were slmilar to thos~

observed for operational years (1976 to 1978). Diversity at

Station lA2 was higher during the op~rational years, 1976

through 1978 and 1988, than those years following the TMINS

shutdown (1979), when diversity at stations llAl and 9Bl was

comparable to station 1A2.

The PSc values for 1976 through 1989 ranged from 57 to

95% (Table 2-15). Percent similarity for the three station

pairs was usually greater than 75%, indicating a high degree

of similarity among station communities. The 14-year PSc

data, for each station pair, indicated that similarity

between each of the station pairs was comparable. The two

downstream stations, llAl and 9Bl, exhibited the greatest

similarity (83 percent), while the least similarity (78

percent) occurred between the upstream control station (lA2)
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and tne station located 1,975 m downstream of TMINS (9Bl).

In 1989, percent similarity between all station pairs

increased from the values reported in 1988, and were within

the ranges reported prior to 1988. The differences that

existed were attributable to minor shifts in current

velocity and substrate composition. Generally, the same

type of benthic community existed at all three stations.

Total macroinvertebrate density (number/m2 ) at all

stations was highly variable over the years, suggesting the

effect of variable environmental conditions (Figure 2-4).

Past reports have cited fluctuating river flow (resulting

from flood or drought), water temperature trends, substrate

differences, and insect life cycles as some of the sources

for the long-term fluctuations observed at the TMINS

stations. Generally, overall densities decreased from the

period of plant operation (1976 to 1978) to the period

followin~ TMINS shutdown at all stations. Total benthic

density in 1989 decreased over that reported in 1988,

especially at Station IlAl. This was primarily due to a

large decrease in Limnodrilus hoffmeisteri abundance. The

decrease in density likely resulted from the higher river

flow (noted in Chapter 7) in 1989 which increased scouring

of the bottom sediment transporting organisms downstream.

Spatial density trends for 1989 showed a pattern reminiscent

of that observed during non-operational years. Prior to the

TMINS shutdown in 1979, densities were greatest at Station
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11Al; after shutdown, Stations lA2 or 9B1 had the greatest

benthic abundance.

Limnodrilus hoffmeisteri has consistently been the

dominant benthic macroinvertebrate in the TMINS collections,

comprising 47 to 84% of the total abundance from 1976

through 1988. Density of ~. hoffmeisteri in 1989 ranked

second and comprised 31.2% of the total abundance.

Generally, L. hoffmeister! densities were high during the

period 1976 through 1980, and much reduced from 1981 thro~gh

1984 (Figure 2-5). Since 1985, ~. hoffmeisteri densities

have been variable. In 1989 densities declined to a level

comparable to that collected during 1981 to 1984. Density

at Station 1A2 (upstream of the TMINS discharge) in 1989 was

the lowest to date and represented an 82.9% decrease from

that reported in 1988. Densities at Stations 11Al and 9Bl,

although reduced substantially from 1988 levels, were within

the range of previous years.

The decrease in L. hoffmeisteri density in 1989

suggested a natural depression in the population. Low

densities of L. hoffmeisteri may be due to scouring of the

bottom sediment from the high river flow and/or to

deposition of recently transported silt and mud. Some

increase in ~. hoffmeisteri density occurred from August

through October when river flow decreased. Cooler water

temperatures in the spring and summer may have also affected

2-15



the population decrease. Thus, this taxon was likely

responding to natural environmental conditions.

The midge, Chironomus decorus group, second in annual

abundance prior to 1989, was the most abundant taxa

accounting for 38.7% of the total density. Annual station

densities of C. decorus group have varied by an order of

magnitude over the study period (Figure 2-6). No consistent

pattern among stations was evident. In 1989, C. decorus

group densities increased sharply at all stations. In fact,

densities at Stations llAl and 9B1 were the highest recorded

to date, while density at lA2 was the highest since 1986.

None of the station abundance data for the benthic

macroinvertebrate taxa appear to have been influenced by

TMINS. Fluctuations in environmental variables, especially

river flow and water temperature, seem to e~ert the

predominant influence on the benthic communities in York

Haven Pond.
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TABLE 2-1.

Location and description of benthic macroinvertebrate stations sampled in
the Susquehanna River near Three Mile Island Nuclear Station.

Station Number Location and Description

TM-MI-1A2* Southwest St. Johns Island at mouth of channel between Three
Mile Island and St. Johns Island, 1 to 15 m offshore. Water
depth varied from 0.3 to 3.5 m. Substrate sometimes
stratified ranging from silt and clay to gravel. In the
absence of stratification, most substrate composed of silt,
clay, fine sands, and organic detritus. .

TM-MI-llAl West shore of Three Mile Island, 10 to 25 m downstream from
discharge, 1 to 15 moffshore. Water depth ranged from
0.25 to 2.0 m. Substrate composed of silt, clay, fine sands,
gravel, and organic detritus.

TM-MI-981 West shore of Three Mile Island, 1975 m downstream from
discharge, 1 to 15 moffshore. Water depth varied from 0.5
to 2.25 m. Substrate composed of silt, clay, fine sands,
and organic detritus.

* Prefix TM-MI- deleted from station number for discussion in text.
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TABLE 2-2 NUMBER AND PERCENT ABUNDANCE OF MACROINVERTEBRATES COLLECTED FROM STATIONS NEAR TMINS, APRIL
THROUGH NOVEMBER 1989.

CUMULATIVE CUMULATIVE
TAXA NUMBER PERCENT TOTAl. PERCENT-------------------------- ------- ------- ---------- ----------

Chironomus decorus 11845 3B.7 11845 38.7
L\mnodrilus hoffmeisteri 9539 31.2 21384 69.9
Pis\dtum 1721 5.6 23105 75.5
Hellagenia 1252 4.1 24357 79.6
Procladius 1092 3.6 25449 83.2
Gammarus faselatus 685 2.2 26134 85.4
CryptoChlronomus fulvus 619 2.0 26753 87.5
Arcteonais lomond\ 367 1.2 27120 88.7
Musculium transversum 345 1.1 27465 89.8
Phaenopsectra 302 1.0 27767 90.8
Bothrioneurum vejdovskyanum 289 0.9 28056 91.7
Hydrollmax grisea 268 0.9 28324 92.6
Tanytarsus 235 0.8 28559 93.4
Corbicula fluminea 195 0.6 28754 94.0
Coelotanypus 167 0.5 28921 94.6
Chironomid pupae 161 0.5 29082 95.1
He10bdella elongata 161 0.5 29243 95.6
Llmnodrilus claparedianus 153 0.5 29396 96.1
Ceratopogonldee 150 0.5 29546 96.6
Ablabesmyla 140 0.5 29686 97. I
llyodrilus templetoni 134 0.4 29820 97.5
Nematoda 117 0.4 29937 97.9
Polypedtlum scalaenum 96 0.3 30033 98.2
Limnodrilus udekemlanus 66 0.2 30099 98.4
OUDiraphia 47 0.2 30146 98.6
Manayunkia speciosa 45 0.1 30191 98.7

N Brenchlura sowerbyi 42 0.1 30233 98.B
I Stenelmis 32 0.1 30265 98.9

...... Helobdel18 stagnalis 25 0.1 30290 99.0
co Museu1 ium 23 0.1 30313 99.1

Tub if 'cidae 16 0.1 30329 99:2
Qulstadrilus multisetosus 15 0.0 30344 99.2
Rheotanytarsus 1'3 0.0 30357 99.2
P~lstina synclites 13 0.0 30370 99.3
Caenis 11 0.0 30381 99.3
Cricotopus 11 0.0 30392 99.4
AulOdrllus pluriseta 1 I 0.0 30403 99.4
PrOdiemesa 10 0.0 30413 99.4
Dugesla tigrlna S 0.0 30421 99.5
erpobde I \ idee 8 0.0 30429 99.5
Sialis 7 0.0 30436 99.5
Oecetis 7 0.0 30443 99.5
Ferrissia 7 0.0 30450 99.5
Sty1urus 7 0.0 30457 99.6
Cryptotendipes 6 0.0 30463 99.6
Epoicoeladius 6 0.0 30469 99.6
Lumb~icul'idae 6 0.0 30475 99.6
Thienemanimyia 6 0.0 30481 99.7
Harnlschia 5 0.0 30486 99.7
Prostoma 5 0.0 30491 99.7
Polypedium illinoense 5 0.0 30496 99.7
Nels 5 0.0 30501 99.7
Tendlpedidae=chironomldae 4 0.0 30505 99.7

::-1
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TABLE 2-2 CONTINUED.

CUMULATIVE CUMULATIVE
TAXA NUMBER PERCENT TOTAL PERCENT

-------------------------- ------- ------- ---------- ---- ...-----
Glyptotendipes 4 0.0 30509 99.7
Polypedllum fallax 4 0.0 30513 99.8
Demicryptochironomus 4 0.0 30517 99.8
Brll.chycerus 4 0.0 30521 99.8
Polypedilum convltum 4 0.0 30525 99.8
Hydropsyche 3 0.0 30528 99.8
Optloservus 3 0.0 30531 99.8
Actlnobdella Inequlannulata 3 0.0 30534 99.8
Nematomorpha " 3 0.0 30537 99.8
PhYSB . 2 0.0 30539 99.8
CheumatoPl5yche 2 0.0 30541 99.8
Mlcrochlronomus 2 0.0 30543 99.9
Physldae 2 0.0 30545 99.9
Trlcorythldae 2 0.0 30547 99.9
Macrumia sp 2 0.0 30.549 99.9
ZlI.vre 1 I a group 2 0.0 30551 99.9
Centroptilum 2 0.0 30553 99.9
Nanocladlus 2 0.0 30555 99.9
l.al:lrundinia 2 0.0 30557 99.9
Amnlcola 2 0.0 30559 99.9
El imls virglnlca 2 0.0 30561 99.9
Dugesla 1 0.0 30562 99.9
HlruCllnea I 0.0 30563 99.9
Neurecllpsls I 0.0 30564 99.9
l.eptocerldae I 0.0 30565 99.9
Anodonta cataracta 1 0.0 30566 99.9

N Tricorythodes I , 0.0 30567 99.9
I Stenonema I 0.0 30568 99.9

I-' Gomphldae 1 0.0 30569 99.9
1..0 Tipulldae 1 0.0 30570 99.9

Potamia I 0.0 30571 99.9
Chsoborus 1 0.0 30572 99.9
Potamanthus 1 0.0 30573 100
Polycentropus sp 1 0.0 30574 100
Petrophi la I 0.0 30575 100'
Protoptila 1 0.0 30576 100
Enchytraeidae I 0.0 30577 100
Cacldomyildae 1 0.0 30578 100
Hydrobaenus 1 0.0 30579 100
Promoresia 1 0.0 30580 100
Paratanytarsus 1 0.0 30581 100
l.eptophlebildae 1 0.0 30582 100
Dromogomphus 1 0.0 30583 100
Hemerodromla 1 0.0 30584 100
L.epldostoma 1 0.0 30585 100
Oollchopodidae 1 0.0 30586 100
Zavre I imyia I 0.0 30587 100
Chrysops 1 0.0 30588 100

-----------------------------------------------------------------------------------------------------------

'.~



TABLE 2-3

Shell length frequency IS mm groups) and relative age (years) of
Corbicu1a f1uminea collected by seine and Ponar grab near TMINS, May
through November 1989.

Length
(mm)

seine*
1385 lOBS 16A1 10A2 9B3

Benthos+
lA2 11Al 9B1

Total Age
(years)

0-5.0

5.1-10.0

10.1-15.0

15.1-20.0

Total

91

39

3

4

137

1

1

1

7

8

1

3

2

6

1

5

3

9

183

7

2

192

2

2

1

1

281

61

10

4

356

<0.5

0.5-1.0

1.1-1. 5

1.6-2.0

*+
Station prefix TM-SE- deleted from table.
Station prefix TM-MI- deleted from table.

TABLE 2-4

Number of macroinvertebrate taxa collected each month at stations near
TMINS, April through November 1989.

I'

L •

r •

Station

TM-MI-lA2

TM-MI-llA1

TM-MI-9B1

Total

Apr

22

27

18

39

May

22

32

16

37

Jun

21

29

26

39

Jul

17

25

16

34

Aug

23

24

25

37

Sep

38

27

26

46

Oct

21

25

26

39

Nov

40

27

27

52

Total

69

61

53

101

-1 •

! •

T -

I _

TABLE 2-5

Monthly density (number/m2 ) of benthic macroinvertebrates collected at the
sampling stations near TMINS, April through November 1989.

L •

I •

Stati:on Apr May Jun Ju1 Aug Sep Oct Nov Total
Mean

, .
i •

TM-MI-lA2 813

TM-MI-llA1 3043

TM-MI-9B1 5619

Total Mean 3158

1692 8001

3818 L4910

5884 23748

3798 15553

1262

4532

2297

2697

2060

2486

5548

3365

2-20

7538

8672

6446

7552

3596

6144

6526

5422

6385 ,

6810.

6725

6640

3918

6302

7849

6023
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TABLE 2-6 DENSITV (NUMBER/m2) AND PERCENT COMPOSITION OF MACROINVERTE6RATES COLLECTED AT EACH
STATION NEAR TMINS. APRIL THROUGH NOVEMBER. 1989.

N
I

N
I-'

Species

Ablabesmyia
Actlnobdella inequiannulata
Amnlco'l a
Anooonta cataracts
Arcteonals IOmondi
Auloorilus pluriseta
Bothrloneurum vejdovskyanum
Brachycerus
Branchlura sowerbyi
Caenls
Cec Idomy iidae
Centroptilum
Ceratopogonidse
ChaoboruS
Cheumatopsyche
Chironomid pupae
Chlronornus decorus
Chrysops
Coelotanypus
Corbicula fluminea
Cricotopus
Cryptochlronomus fulvus
Cryptotendlpes
DemicrYPtachironomus
Dolichopodidae
Dromogomphus
Dubiraphia
Dugesla
Dugesia tlgrina
Ellmia vlrginica
Enchytraeidae
Epaicocladlus
Erpoboe IIi oae
Ferrlssla
Gammarus fasclatus
Glyptotendlpes
Gamphldae
Harnlschia
Helobdel Ie elongate
Helobdella stagnalis
Hemerodromia
Hexagenla
Hirudinea
Hydrobaenus
Hydro I Im.. ~ gr l"l;I"
Hydropsyche
Ilyodrlius templetoni
L.abrundin;a
Lepldostoma
Leptocerldae
Leptophlebildae
L.imnodrilus claparedianus
Limnodrilus hoffmeisteri

Density.

12
• 1

12
5

61

24
6

26

26
1900

1
7

113

53

1
1

18

2

4
64

1
24

228

1
6
1

22
1
1

1
18

686

lA2

Percent

0.3
0.0

0.3
0.1
1.6

0.6
0.2

0.7

0.7
48.5
0.0
0.2
2.9

1.3

0.0
0.0
0.5

0.1

0.0

0.1
1.6

0.0
0.6

5.8

0.0
0.2
0.0
0.6
0.0
0.0

0.0
0.5

17.5

Density

52
1
1

81
1

30
1
I
1

30

1
34

2462

19
I
6

151
4
1

6
1
2
1

5
1

179

1
44
15

214
1

71

21

17
1679

llA l'

Percent

O.B
0.0
0.0

1,3
0.0
0.5
0.0
0.0
0.0

0.5

0.0
0.5

39.1

0.3
0.0
0.1
2.4
0.1
0.0

0.1
0.0
0.0
0.0

0.1
0.0
2.B

0.0
0.7
0.2

·3.4
0.0

1.1

0.3

0.0

0.3
26.6

Density

18

1
124

BO
1

1
1

32
1

35
2635-

73
1
1

162

3

4

162
2
1
1

27

1
29B

81
1

35

56
3270

981

Percent

0.2

0.0
1.6

1.0
0.0

0.0
0.0
0.4
0.0

0.5
33.6

0.9
0.0
0.0
2.1

0.0

0.0

0.0

2.1
0.0
0.0
0.0
0.3

0.0
3.B

1.0
0.0
0.5

0.7
41.7



TABLE 2-6 CONTINUED.

---------------------------------------------------.-------------------------------------------------
IA2 I1A I 9Bl-----------------. ------------------ ------------------

Species Density Percent Density Percent Density Percent---------------------.-------------------------------------------------------------------------------
Llmnodrl1us udekemlanus 19 0.5 19 0.2
Lumbr 1eu I Idae 2 0.0 2 0.0
Macrumia sp 1 0.0
Manayunkia speclosa 26 0.4 I 0.0
Microchtronomus 1 0.0
Museul1um I 0.0 12 0.2
Muscul1um transversum 24 0.6 76 1.2 103 1.3
Nats 1 0.0 2 0.0
Nanocladius I 0.0
Nematoda 24 0.6 39 0.6 6 O. I
Nematomorpha , 0.0 I 0.0
Neureclipsis . I 0.0
Oecetls I 0.0 1 0.0 2 0.0
Optloservus 2 0.0
Paratsnytarsus 1 0.0
Petrophila I 0.0
Phaenopsectra 61 1.6 lOS 1.7 12 0.2
Pnyss 1 0.0 1 0.0
Physldae 1 0.0 1 0.0
PIstdlum 199 5.1 532 B.4 2B6 3.6
Polycentropus sp 1 0.0
Polypedllum convitum 2 0.1
Polypedllum fallsK 2 0.1
Polypedilum scalaenum 32 O.B 11 0.2 13 0.2
Polypedlum l111noense 1 0.0 2 0.0
Potamenthus I 0.0

N
Potamia 1 0.0

I Prlstina synclltes B 0.2·
N Procladius 104 2.7 302 4.B 239 3.0
N Prodiamesa 6 0.2

Promoresla , 0.0
Prostoma 2 0.1 I 0.0
Protoptl1a 1 0.0
Quistadrilus multlsetosus I 0.0 7 O. I 1 0.0
Rneotanytarsus 4 0.1 3 0.0 . 1 0.0
Slal\s 1 0.0 4 0.0
Stenelmis 12 0.3 6 O. , I 0.0
Stenonema I 0.0 .
Stylurus 2 0.1 2 0.0
Tanytarsus 69 1.7 34 0.5 37 0.5
Tendlpedidae=chlronomldae I 0.0 I 0.0
Thlenemanimyia 2 0.1 I 0.0
Tlpulldae , 0.0
Trlcorythldae 1 0.0
Trlcorythodes 1 0.0
Tublflcldae 9 O. ,
Zavrella group 1 0.0
Zavrel tmyia 1 0.0

:-1
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TABLE 2-7

Monthly biomass (mg/m2 ) of benthic macroinvertebrates collected at the sampling stations
near TMINS, April though November 1989.

Station Apr May Jun Jul Aug Sep Oct Nov Total Mean

TM-MI-1A2 174.8 545.8 820.9 259.0 347.8 2066.2 1687.6 5130.0 1379.0
tv
I TM-MI-IIAl 914.9 1200.8 2653.1 1145.6 369.6 1772.2 1668.7 3270.3 1624.4tv
w

TM-MI-9Bl 1263.7 1310.5 4958.8 509.0 506.1 1176.3 1473.1 3150.3 1796.8

Total Mean 784.5 1019.1 2819.9 637.8 407.8 1671. 6 1609.8 3850.2 1600.1



TABLE 2-B BIOMASS (mg/m2) AND PERCENT COMPOSITION OF MACROINVERTE8RATES COLLECTED AT EACH
STATION NEAR TMINS. APRIL THROUGH NOVEMBER. 19B9.

-------------------------------------------------------~---------------------------------------------

N
I

N
N::-

Species

Ablabesmyla
Actlnobdella lnequlannulata
Amnicola
Anodonta cataracta
Arcteonals lomondl
Aulodrllus plurlseta
6othrioneurum vejdovskyanum
Brschycerus
6ranchiura sowerbyl
Caenls
Cecidomylloae
Centroptllum
Ceratopo90n1 dae
Cnaoborus
Cheumatopsyche
Chlronomld pupae
Chironomus decorus
Chrysops
Coelotanypus
Corbicula fluminea
Crlcotopus
Cryptochlronomus fulvus
Cryptotendlpes
Oemlc r YPtochironomus
Oollcnopodidae
OromogomPhus
DUbl raph la
Dugesia
Dugesia tlgrlna
Ellmia vlrglnica
Enchytraeldae
Epoicocladius
Erpobde 1 I I dae
Ferrlssia
Gammarus fascistus
Glyptotendlpes
Gomphidae
Harnlschla
Helobdella elongata
Helobdella stagnalis
Hemerodromla
Hexagenla
Hirudinea
Hydrobaenus
Hydrollmax grlsea
Hydropsyche
Ilyodrilus templetonl
L.abrundlnia
Lepldostoma
Leptocerldae
Leptophlebiidae
Limnodrllus claparedlanus
Llmnodrllus hoffmeisterl

Biomass

1.4
2.0

0.2
M

2.8

43.1
0.7

2.8

8.0
556.4

0.1
0.4

43.1

6.2

0.2
0.6
1.9

0.1

M

0.5
21.0

M
5.0

504.7

M
1.4
0.5
0.4

M
0.1

0.1
2.4

B1.6

lA2

Percent

0.1
0.1

0.0
M

0.2

3.1
0.1

0.2

0.6
40.3
0.0
0.0
3.1

0.4

0.0
0.0
0.1

0.0

M

0.0
1.5

M
0.4

36.6

M
0.1
0.0
0.0

M
0.0

0.0
0.2
5.9

.~

Biomass

11.2
1.5
0.2

5.6
0.1
1 • 1
0.5
0.2
0.2

3.3

0.2
14.2

544.8

1.4
0.1
0.3

17.5
0.2
0.1

1.1
0.:3
O.B
2.1

49.7
0.1

34.0

M
19.4
3.2

429.9
O.B

11.3

M

0.9

3.6
264.5

~I

llAl

Percent

0.7
0.1
0.0

0.3
0.0
0.1
0.0
0.0
0.0

0.2

0.0
0.9

33.6

0.1
0.0
0.0
1 • 1
0.0
0.0

0.1
0.0
0.1
0.1

3. I
0.0
2.1

M
1.2
0.2

26.5
0.1

0.7

M

0.1

0.2
16.3

Biomass

5.2

5.8
3.0

2.5
0.3

0.2
0.2
4.4
0.1

20.0
638.7

11.2
M
M

21.6

0.1

0.4

0.5

30.0
0.8
0.1

M
8.2

0.1
447.1

16.1
0.1
0.4

5.8
473.7

961

Percent

0.3

0.3
0.2

0.1
0.0

0.0
0.0
0.2
0.0

1.1
35.5

0.6
M
M

1.2

0.0

0.0

0.0

, 1.7
0.0
0.0

M
0.5

0.0
24.9

0.9
0.0
0.0

0.3
26.4
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TABLE 2-8 CONTINUED.

IA2 1 IA I 981------------------ ------------------ ------------------
Species Biomass Percent Biomass Percent Biomass percent-----------------------------------------------------------------------------------------------------

LimnOdrllus udekemianus 2.4 0.2 2.1 0.1
Lumbrlculidae 1.6 0.1 M M
Macrumi8 sp 3.0 0.2 I

Manayunkia speeiosa 1.1 0.1 0.1 0.0
Microchlronomus 0.1 0.0
Museul ium 0.3 0.0 4.5 0.3
Musculium transversum 7.4 0.5 31,3 1.9 18.4 1,0
Nals M M M M
Nanocladlus M M
Nematoda 2.1 0.1 3.B 0.2 0.5 0.0
Nematomorpha 0.1 0.0 0.2 0.0
Neurecllpsis 0.1 0.0
Oecetls 0.1 0.0 0.1 0.0 0.4 0.0
Optioservus 0.6 0.0
Paratanytarsus M M
Pe t roprll I 8 0.1 0.0
Phaenopsect ra 4.8 0.4 17.6 1.1 0.9 0.1
Physa 0.1 0.0 0.5 0.0
Physidae 0.1 0.0 0.1 0.0
Pisidium 24.8 1.8 64.0 3.9 36.2 2.0
Polycentropus sp 0.1 0.0
Polypedilum convitum 0.2 0.0
Polypedllum fallax 0.1 0.0
Polypedilum scalaenum 2.3 0.2 1.4 O. I 0.2 0.0
Polypedium Illinoense M M 0.6 0.0
Potamanthus 0.2 0.0

I'V Potamia 0.1 0.0
1 Prist Ina synclites 0.1 0.0

I'V Procladius 7.2 0.5 36.2 2.2 31.2 1.7
lJ1 Procllamesa B.6 0.6

Promoresla 0.2 0.0
Prostorna 0.1 0.0 0.1 0.0
Protoptlla 0.1 0.0 .
Oulstadrilus multisetosus M M 0.5 0.0 0.1 0.0
Rheotanytarsus 0.3 0.0 0.1 0.0 M M
Sialis 0.1 0.0 4.6 0.3
Stenelrnis 5.3 0.4 3.5 0.2 0.4 0.0
Stenonema O. , 0.0
Stylurus 13.4 1.0 31.1 1.9
Tanytarsus 6.3 0.5 2.1 0.1 2.8 0.2
Tendipedidae=chironornidae M M M M
Thlenernanimyia M M M M
Tipulidae 0.4 0.0
Tricorythidae 0.3 0.0
TrlcorythOdes 0.2 0.0
Tubif Icidae 1.2 0.1
Zavre I I a group M M
Zavrel imyia M M

Note: (.) Indicates that no individuals were collected
eM) indicates that individuals were collected but the weight was less than the sensitivity of

the balance. or Individuals were not weighed.



TABLE 2-9

Monthly density (number/m2 ) of the dominant macroinvertebrate taxa (>2% of the total organisms) collected from stations
near 'I'MINS, April through November 1989. Dashes indicate taxa not present.

Apr May Jun Jul Aug Sep Oct Nov Total Mean

Chironomus decorus group
TM-MI-IA2 236 80 6890 402 775 3488 312 3020 1900
TM-MI-llA1 572 312 11460 1266 487 2448 1583 1564 2462
Tf>I-rn-9Bl 539 326 17495 293 695 378 524 832 2635

Limnodri1us hoffmeisteri
TN-MI-IA2 20'8 572 61 501 666 1612 1092 775 686
TM-Ml-11A1 1649 1654 1640 2283 1309 3379 784 737 1679
TM-Ml-9Bl 4050 4230 4064 1616' 3280 3426 3606 1886 3270

Pisidium
TM-MI-1A2 52 61 42 142 85 213 458 539 199
TM-MI-11Al 9 113 397 123 109 326 2018 1158 532
'I'N-MI-9B1 90 80 170 85 302 487 520 553 286

Hexagenia
'I'M-MI 11\2 - - 5 - - 865 553 402 228

N 'I'M-MI-llAl - 5 28 19 24 685 392 558 214
I 'I'M-MI-9Bl 5 - 19 9 5 354 695 1295 298

N
0'\ Procladius

'I'M-loll-1A2 19 - 47 - 80 232 227 227 104
TM-MI-llA1 76 236 52 146 47 553 317 992 302
'I'M-MI-9Bl 340 340 71 - 128 250 118 662 239

Gammarus fasciatus
TM-MI-1A2 - 9 232 33 14 9 28 184 64
'I'M-MI-llA1 9 222 378 175 42 151 47 406 179
TM-MI-9B1 - - 950 66 38 137 38 66 162

Cryptochironomus fu1vus group
'I'M-MI-lA2 - 24 19 9 66 118 71 113 53
'I'M-HI-HAl 52 123 19 118 198 146 274 274 151
TM-MI-9Bl 90 33 19 42 515 246 104 250 162

All Other Taxa
'I'M-MI-IA2 298 945 704 175 373 1002 855 1125 685
'I'M-MI-llAl 676 1153 936 402 269 983 728 1120 783
'I'M-MI-9Bl 506 874 959 184 586 1167 922 11.81 797

~I·-· .
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TABLE 2-10

Monthly biomass (mg/m2] of key macroinvertebrate taxa 1>1.6% of the total biomass) collected from
stations near TMINS, April through November 1989. Dashes indicate taxa not present.

Apr May Jun Jul Aug sep Oct Nov Total Mean

Chironomus decorus group
'r'M-m-1A2 137.0 86.5 638.0 160.7 136.6 1109.2 6.6 2176.7 556.4
'I'M-Ml-lll\l 622.9 314.3 1542.5 303.9 70.9 667.3 157.8 679.1 544.8
'!'M-Ml-')Ol 53!!.3 368.1 3479.7 43.5 107.8 1:.12.3 109.2 330.0 G3U.7

Hexaqenia
TM-MI-1A2 - - 104.0 - - 487.7 1233.0 2213.1 504.7
TM-MI-11A1 - 11.8 296.8 237.2 8.0 263.2 752.4 1869.6 429.9
TM-MI-9B1 169.6 - 276.0 70.4 26.0 210.3 746.2 2078.0 447.1

Limnodri1us hoffmeisteri
TM-Ml-1A2 3.8 169.2 - 47.2 47.7 124.8 106.8 153.6 81.6
TM-MI-llA1 217.4 311. 9 485.3 191.9 156.9 413.5 254.7 84.1 264.5
TM-MI-9B1 404.5 626.6 986.8 333.2 223.5 472.1 441. 9 300.6 473.7

Pisidium
'r'M-MI -11\2 6.1 14.2 5.2 17.0 10.9 25.5 55.3 64.3 24.8
TM-MI-llAl 0.9 IB.9 51. 5 14.6 12.8 39.2 238.2 135.6 64.0

IV TM-MI-9Bl 13.2 21.3 20.3 10.9 36.4 58.6 62.4 66.2 36.2
I

IV Gammarus fasciatus-..J
TM-MI-1A2 - 12.3 14.2 5.7 0.5 0.5 2.8 131. 8 21.0
TM-MI-11Al 0.5 30.2 21.3 57.2 2.4 35.0 IB.9 106.3 34.0
TM-MI-9B1 - - 119.1 14.2 4.7 46.8 lB.9 35.9 30.0

Proc1adius
TM-MI-1A2 0.9 - 2.B - 4.7 30.2 4.2 14.6 7.2
'I'M-HI -llJ\l 10.4 35.4 10.9 11.3 4.7 90.3 33.1 93.1 36.2
TM-MI-9Bl 64.7 73.7 10.9 - B.O 39.2 12.3 40.6 31. 2

All Other Taxa
'i'M-MI-1J\2 26.9 263.7 56.7 28.4 147.4 288.3 278.8 375.7 183.2
TM-MI-llAl 62.8 478.3 244.8 329.4 113.9 263.7 213.6 302.4 251.1
TM-MI-9B1 73.2 220.7 93.1 36.9 99.7 216.9 82.2 298.2 140.1
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TABLE 2-11

Three-factor analysis of variance test results for Limnodrilus hoffmeisteri collected from
stations near TMINS, April through November 1989. Test was performed on log (density +1).e

Source df Sum of Squares Mean Square F Value P Value

2 53 113.421 2.140 6.62 0.0001*Model (r = 0.893)
Month 7 12.610 1. 801 5.57 0.0001*
Station 2 61. 619 30.809 95.33 0.0001*
Replicate 3 0.040 0.013 0.04 0.9885
Month-Station 14 31. 232 2.231 6.90 0.0001*
Month-Replicate 21 7.728 0.368 1.14 0.3501
Station-Replicate 6 0.192 0.032 0.10 0.9961

Error 42 13.574 0.323
Corrected Total 95 126.995

* Significant at P~O.Ol.

TABLE 2-12

Summary of Tukey's studentized range
TMINS, April through November 1989.
(P~0.05) and are ranked from highest
Means are listed parenthetically.

test for Limnodrilus hoffmeisteri collected near
Underlined means are not significantly different
to lowest transformed [loge (density + 1)] mean.

Month Sep
(7.82)

May
(7.25)

Aug
(7.21)

Oct
(7.16)

Apr
(6.92)

Nov
(6.89)

Jul
(6.83)

Jun
(6.51)

Station TM-MI-9Bl
(7.97)

TM-MI-llAl
(7.23)

TM-MI-lA2
(G.03)
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TABLE 2-13

Monthly diversity values (H') for the macroinvertebrates collected at stations near TMINS,
April through November 1989.
--

Station Apr May Jun Jul Aug Sep Oct Nov Annual
Diversity(H')

TM-MI-IA2 3.27 2.82 0.97 2.42 2.74 2.71 2.99 3.04 2.95

TM-MI-llAl 2.44 3.15 1.47 2.28 2.42 2.64 2.89 3.35 2.91

TM-MI-9Bl 1.63 1.75 1.34 1. 70 2.24 2.71 2.48 3.19 2.53

N
Monthly

I Diversity
N (H I ) 2.2"3 2.73 1.40 2.29 2.53 2.89 3.09 3.45 2.85
\0

TABLE 2-14

Percent similarity indices for the'macroinvertebrate communities collected at stations
near TMINS, April through November 1,989.

Station Pairs Apr May Jun Jul Aug Sep Oct Nov Annual

lA2-11Al* 54.6 52.6 83.7.. 77.3 66.1 68.7 51.4 60.6 78.4

lA2-9Bl 44.1 46.3 80.6 62.8 62.0 45.5 63.2 49.3 70.0

llAl-9Bl 74.3 63.5 90.3 72.7 83.3 70.9 44.8 65.4 81. 8

* Station prefix TM-MI~ deleted from table.



TABLE 2-15

Percent similarity indices for the macroinvertebrate communities
collected at stations near TMINS, 1976 through 1989.

Year Station Pair Comparisons
1A2-11A1* 1A2-9B1 11Al-9Bl

1976 70 91 76

1977 83 83 95

1978 79 81 91

1979 92 88 86

1980 92 87 89
1_

1981+ 95 85 85 , -
1982 85 79 82 t _

1983 77 84 78

80
i ;

1984 70 74

1985 77 75 76 ..
1986 57 63 72

1987 80 72 85

1988 68 57 81

1989 78 70 82

Mean 79 78 83

* Station prefix TM-MI- deleted from table.
+ Approximated from Nardacci and Associates (1982) •
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Figure 2-1. Location of benthic macroinvertebrate stations sampled in the
Susquehanna River near TMINS (station prefix TM-MI- deleted).
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3. ICHTHYOPLANKTON

3.1 METHODS

Ichthyoplankton samples were collected weekly at eight

stations in York Haven Pond, April through August 1989

(Table 3-1 and Figure 3-1). Stations were sampled at night

and in a random order on each date to minimize any time bias

(Nardacci and Associates 1979).

Two replicate samples were taken at each station with a

pair of 0.5 m (0.5 mm mesh) plankton nets mounted to square

frames. A detachable cup was fastened to the cod end of

each net to facilitate removal of the sample. The nets were

deployed off the bow of a boat, and set immediately beneath

the water surfaQe. The boat was maneuvered upstream, 10 to

20 m offshore, for four minutes. This allowed coverage of

about 200 m of shoreline at each station; actual distance

covered varied with river flow conditions. The volume of

water filtered through each net was measured with a Gener~l

Oceanics digital flowmeter (Model 2030) mounted in the

center of each net mouth. Flowmeters were calibrated in

accordance with GPU (1987).

At the end of each sample run, nets were rinsed three

times and replicate filtrates were poured into separate

sample jars. Samples were immediately preserved in 20%

formalin and transported to the laboratory. Physicochemical

data recorded for all collections were time, air and surface
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water temperatures, dissolved oxygen concentration, pH, and

surface water velocity. On each date, river flow (at 0700

h) was obtained from the River Forecast Center in

Harrisburg, Pennsylvania.

In the laboratory, samples were rinsed~ specimens

sorted~ and the ichthyoplankton stored in 40% isopropanol.

Specimens were examined under a binocular dissecting

microscope and identified to the lowest feasible taxon using

various taxonomic references (Auer 1982~ Buynak and Mohr

1978a, 1978b, 1979a, 1979b, 1979c, 1980~ Hardy 1978; Jones

et a1. 1978; Lathrop 1982; Nardacci and Associates 1978;

Snyder et ale 1977; Wang and Kernehan 1979).

Larvae that were damaged beyond recognition or too

distorted to identify were tabulated as unidentifiable.

Larvae of the genus Lepomis and Pomoxis, indistinguishable

to species, were categorized as sunfishes or crappies. The

category "sunfishes", previously (EA 198?, 1986, 1987)

referred to as Lepomis gibbosus/macrochirus

(pumpkinseed/bluegill), refers to the same here.

A list of fishes collected in 1989 is presented in Table

3-2. Scientific and common names and taxonomic order of

presentation followed Robins et ale (1980°).

Following identification, specimens were measured to the

nearest 0.5 mm interval (total length, TL or fork length, FL

when applicable) with an ocular micrometer or a dial

caliper. All specimens were counted; a maximum of 100
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individuals of anyone species was measured per replicate.

Length data for each species were categorized into larvae or

young. The larval stage was defined as the early

development after hatching during which the yolk sac and

larval finfold were absorbed, and the fins and fin rays were

formed. The larval stage was subdivided into proto1arva,

mesolarva, and metalarva after-Snyder (1976). The term

young was used to designate fish spawned during the current

season which were fully transformed larvae. Young were

characterized by the attainment of the adult compliment of

rays and/or spines in all fins. Fish greater than 25.0 mm

FL were not included in ichthyoplankton data tabulations and

consequently are not reported herein.

A quantitative expression of the ichthyoplankton catch

converted the number of larvae to density. Density was

defined as the number of larvae per 100 cubic meters of

water (NO./lOO m3). As in previous reports (EA 1985,

1986, 1987; RMC 1988a, 1989), most statistical tests used

log-transformed densities in order to linearize and

normalize the data, and to reduce differences in catch

density variances.

The similarity of species composition among stations was

determined by calculating percentage similarity index (PSc),

as described in Chapter 2. The ichthyoplankton community

diversity was evaluated by calculating the Shannon-Wiener

diversity index (HI) for each station and date (Chapter 2).
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High diversity values indicate an even distribution of

individuals among species. Low values are indicative of

high abundance of a few species and low abundance of the

remainder.

Ichthyoplankton densities were used in a three-factor

analysis of variance (ANOVA) to evaluate differences among

stations, dates, and replicates within 1989, and among years

(1977 through 1989). When significant differences were

indicated by the ANOVA (p < 0.05), Tukey's studentized range

test was used to identify significantly different means (SAS

" Institute, Inc., Cary, NC).

3.2 COMPOSITION, ABUNDANCE, AND SIZE DISTRIBUTION

Results of weekly ichthyoplankton collections are

presented in Appendix B. No fish were taken on 6, 11, and

24 April; therefore, these dates were excluded from most

tables and figures. A total of 9,537 individuals of at

least 26 taxa was distributed among six families (Table 3

3). Nine taxa accounted for 93.1% of the catch: common carp

(45.2%), quillback (13.5%), pumpkinseed/bluegill (7.8%),

channel catfish (6.3%), mimic shiner (5.9%), spotfin shiner

(4.4%), tessellated darter (3.6%), spottail shiner (3.2%),

and banded darter (3.2%). The dominant families were

cyprinids (9 species) and catostomids (4 species), which

comprised 61.3 and 13.8% of the total catch, respectively.

3-4

! •

1 •

I'

L •

I •l •

I.

r •

I.

j.

I •



I'

r .

I'

1_

Temporal distribution of ichthyoplankton collected in

1989 is shown in Table 3-4. Early spring (April) spawning

activity was virtually nonexistent as unusually high river

flow resulted in only one larvae being taken. In May,

larvae of the early season spawners in the cyprinid,

catostomid, and percid families were abundant, accounting

for 99.4% of the catch. The most numerous taxa collected

were spottail shiner, quillback, tessellated darter, and

banded darter.

Peak seasonal abundance occurred on 6 June; the largest

number of taxa was collected on 6 and 12 June. Larvae of

the late spring and early summer spawners dominated,

typically members of the cyprinid and catostomid families.

Although taken infrequently, members of the centrarchid and·

percid families were also present in June. The predominant

summer spawners (July and August) were clupeids, cyprinids,

ictalurids, and centrarchids; most of which were gizzard

shad, spotfin .shiner, mimic shi~er, channel catfish, and

pumpkinseed/bluegill.

The temporal distribution of the most abundant taxa is

shown in Figure 3-2. The May through mid-June samples were

dominated by common carp, spottail shiner, quillback,

tessellated darter, and banded darter. The channel catfish

. was collected from 21 June through 21 August, but was most

abundant from mid- to late July. The pumpkinseed/bluegill

was collected intermittently from June through August, but
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was most abundant on 16 August. Sp~tfin shiner and mimic

shiner, collected from 6 June through 29 August, were most

abundant from late JUly through August.

Temporal distribution/length frequencies of the most

abundant taxa COllected in 1989 are presented in Tables 3-6

through 3-14. Most common carp (99.8%) were protolarvae

collected on 6 June. Most spottail shiner (99.0%) were

protolarvae; mean length of larvae wa~ 5.2 mm TL. Spotfin

shiner were represented by all life stages; mean length of

larvae was 7.8 rom TL. The largest portion of the spotfin

shiner catch was protolarvae (58.1%), and their abundance in

July and August was indicative of spawning. Most mimic

shiner (88.0%) were protolarvae or mesolarvae from the

August samples. The mean ~ength of mimic shiner was 7.4 rom

TL. Quillback were primarily protolarvae and averaged 8.3

mm TL. Channel catfish were exclusively young; they were

most common on 17 and 24 July, and averaged 16.7 rom TL. The

pumpkinseed/bluegill were predominantly protolarvae (8e.6%);

most were caught in June and August. Mean larval length was

6.2 rom TL, as most were between 4.6 and 6.5 mm TL.

Tessellated darter were primarily protolarvae (97.3%) taken

from 3 May through 24 July. Mean larval length was 5.6 mm

TL; most spawning occurred from late May through mid-June.

Banded darter were collected from May through August, and

were most (70.9%) common between 22 May and 21 June. Most

were protolarvae, with a mean length of 6.2 mm TL.
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The actual spawning date for all species collected was

assumed to be 5 to 10 days prior to the collection of

protolarvae (Nardacci and Associates 1984). Most fish eggs

hatch 3 to 10 days after fertilization. The hatching time

is variable and depends on season, water temperature, and

species (Hardy 1978; Jones et ala 1978). Therefore,

protolarvae collected represented a relatively recent spawn

and/or hatch.

Ichthyoplankton abundance appears to be influenced by

water temperature, river flow, and weather conditions. The

low ichthyoplankton densities recorded in 1989 may have been

the result of record river flow conditions (Chapter 7)

coupled with low water temperature which suppressed spawning

activity (Figure 3-3). The effects of river flow and water

temperature on ichthyoplankton densities may not be evident

until 7 to 10 days after a change in these variables occurs.

The relationship between river flow and ichthyoplankton

densities appears inverse. Peaks in river flow in mid-May

and late June were coincident with low ichthyoplankton

densities. Ichthyoplankton densities peaked in early June

as river temperature began to increase. High river flow

immediately after this early peak depressed densities and

water temperature. These density decreases may have

resulted either from the flushing effect of increased river

flow, or from high flow depressing spawning activity. A

secondary peak occurred in mid-August as river temperature
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began ~o exceed 20 C consistently and river flow remained

low. The influence of temperature on spawning (and hence

ichthyoplankton abundance) was similar to findings of

Nardacci and Associates (1984), where spawning increased

during the spring as water temperature increased.

Ichthyoplankton abundance, expressed in terms of number

and density, was greatest at Station l6Al, located along the

west shore of TMI (Tables 3-3 and 3-5). Stations 4Al and

l4Bl ranked second and third in number and density. The

common carp was the most abundant larvae at Stations l6Al

and 4Al, and comprised over 72% of the catch at each

station. Larvae at Station l4B1 were principally mimic

shiner, quillback, and pumpkinseed/bluegill. The lowest

number of specimens collected at any station, as well as the

lowest annual density, was recorded at Station 12Al, along

the west shore of Shelley Island. Peak densities at

individual stations were variable and keyed to the local

abundance of one or more of the most common taxa. The

ichthyoplankton densities at Station 13A2 (located upstream

of the TMINS discharge) and Stations IIAI (downstream of the

TMINS discharge) appeared quite similar.

Differences in ichthyoplankton abundance among stations

are related to a variety of factors, including: the

availability/suitability of habitat for spawning adults

immediately upriver of each station; the effects of river

flow on the station area; water velocities within the
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station; and recreational activity (i.e., boating, swimming,

and camping) at or adjacent to the station. The highest

density value in 1989 was recorded at Station 16Al, which is

characterized by swift currents and a variety of substrates.

In contrast, Station 12Al, with the lowest annual density,

was usually characterized by moderate currents and a

predominantly mud substrate. Recreational activity around

Station 12Al was much heavier than that observed near

Station 16Al.

The temporal distribution of ichthyoplankton,

differences among stations, and between replicates were

examined by a three-factor ANOVA (Table 3-15). Diffetences

among sample dates, stations, and the date-station

interaction were significant. The significance of the d~te

station interaction was expected because of the spatial and

temporal variability among species, habitats, and/or

spawning times. Tukey's studentized range test results

generally indicated that densities were significantly higher

from late May through August than in April and early May

(Table 3-16). Densities on 6 June were highest and

significantly different from all other dates, while all

April dates were similar and ranked lowest. The range test

of individual station densities indicated that Station 14BI

was ranked highest and was significantly different from all

other stations. The stations located upstream (l3A2 and

16Al) and downstream (llAl and 9Bl) of the TMINS discharge
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were similar to each other. These analyses suggest that the

operation of TMINS had no detectable effect on

ichthyoplankton in York Haven Pond.

3.3 COMMUNITY ANALYSIS: DIVERSITY AND SIMILARITY

The ichthyoplankton community was assessed by indices of

species diversity and percent similarity. Shannon-Wiener

diversity values (H') ranged from 1.47 to 3.29 for the eight

stations, and 0.92 to 2.84 for sample dates (Tables 3-3 and

3-4). Diversity values were variable among sample dates,

with higher values occurring in June and August. The

highest H' value occurred on 12 June. Conversely, a value

of 0.92 was recorded on 17 April, as only th~ee specimens of

two taxa were collected. The 6 June collection yielded the

highest number of specimens and total density, but ranked

low in terms of diversity. These results were influenced by

the overabundance of the common carp compared to the other

taxa.

Ichthyoplankton community diversity was high and nearly

equal at Stations l2Al and 10B2, which a~e located along the

west shore of Shelley Islan4 (Table 3-3). The lowest H'

value occurred at Station l6Al. These results demonstrate

an inverse relationship between total number of larvae and

community diversity. Stations l2A1 and 10B2 ranked low in

number of individuals, yet had the highest diversity values.

Conversely, Station 16A1 ranked highest in number of
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individuals and total density, but the species diversity was

lowest. This low diversity value was attributable to an

extreme abundance of common carp.

Diversities at stations located along the west shore of

Three Mile Island ranged from 1.47 to 2.50 (Table 3-3).

Mean HI values of the stations located upstream (13A2 and

16Al) and downstream (9Bl and llAl) of the TMINS discharge

were 1.90 and 2.48, respectively. These results indicate a

similar community diversity among the stations along the

west shore of Three Mile Island.

Another measure of the York Haven Pond ichthyoplan~ton

community compared species composition among stations by the

percent similarity index (PSc) (Table 3-17). PSc values

ranged from 20.9 to 88.1%. The highest PSc occurred between

Stations 13A2 and 1lAl, located upstream and downstream,

respectively, of the TMINS discharge; Stations l2A1 and 4A1

were least similar. The former stations (l3A2 and llAl)

were also very similar in total specimens,. total taxa·, total

density, and species diversity. The mean PSc value among

all west TMI stations was 77.7%, indicating a similar

species composition. Generally, stations closely related

geographically and/or with similar habitats had similar PSc

values.
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3.4 MULTIPLE-YEAR COMPARISON

The relative density of ichthyoplankton collected at

seven stations in 1989 was within the ranges noted in

previous years (1977 through 1988) (Table 3-18). The

density calculated for Station 16Al was the highest to date.

The number of larvae collected at individual stations was

also within the ranges recorded previously with two

exceptions. Station 16Al yielded the highest number of

individuals to date, while Station 14Bl yielded the fewest.

Ten taxa have dominated the catch either intermittently

or consistently from 1977 through 1988 (Table 3-19); this·

trend continued in 1989. The total abundance of six of the

dominant taxa in the 1989 catch (common carp, spottail

shiner, quillback, pumpkinseed/bluegill, tessellated darter,

and banded darter) was within their historical ranges.

However, the density of spottail shiner, quillback, and

pumpkinseed/bluegill, and the abundance and density of

spotfin shiner was the lowest recorded in 13 years.

Densities of all ot~er common fishes were within previously

established ranges. In addition, the abundance and density

of mimic shiner and channel catfish was the highest to date.

Changes in the total number and/or density of

ichthyoplankton from year to year was likely related to the

spawning success of one or more of the common taxa.

3-12

r r

I'

r·

L •

1 •

....
I "

i.

..

..

, .

I ~



,-

Annual changes in the relative abundance and density of

predominant species were reflections of variable spawning

success modified -by environmental factors such as water

temperature and river flow (Nardacci and Associates 1984).

Historically, river flow has been inversely related to

ichthyoplankton density. When river flow exceeded 1,000

m3/sec, low ichthyoplankton densities resulted (Nardacci

and Associates 1983). Low density values have also been

associated with water temperature below 20 C. These trends

in temperature and river flow were demonstrated again in

1989 (Figure 3-3). The average river temperature first

exceeded 20C in early June and coincided with peak density.

The density subsequently declined as river flow increased

and depressed river temperature (Figure 3-3). Similar high

density peaks from late May to early June occurred during

most sample years (1977 to 1981 and 1984 to 1987) (EA 1987~

Nardacci and Associates 1983; RMC 1988a).

A second, late season (August) peak in ichthyoplankton

density was noted in 1989, which corresponded to abundance

peaks for spotfin shiner, mimic shiner, and

pumpkinseed/bluegill. During and immediately preceeding

this period of high density, average river temperature

exceeded 20 C and river flow remained low (Figure 3-3).

Similar late season density peaks have been noted previously

(EA 1987; Nardacci and Associates 1980, 1983, 1984; RMC

1989).
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Peak ichthyoplankton density in 1989 was similar to

other years and generally was within established ranges.

Comparisons of annual density showed 1989 to rank 11th among

the 13 sample years. This low ranking suggests that high

river flow conditions (Chapter 7) coupled with relatively

low, unstable 'river temperatures resulted in reduced

spawning success of many fishes. During 1989, average river

flow exceeded 1,000 m3/sec on ten sample dates, while

average river temperature exceeded 20 C on 12 of the 20

sample dates.

As noted earlier, high velocities adversely affect all

ichthyoplankton. Fish larvae are vulnerable because their

small size limits their ability to withstand swift water

currents. However, low velocities would have the opposite

effect on larvae, and would also benefit spawning adults.

Pumpkinseed/bluegill abundances provide an example of river

flow/larval density effects. pumpkinseed and bluegill

generally prefer slow water areas with sand, gravel, or mud

substrates for spawning and nest-building (Scott and

Crossman 1973). High current velocities, such as those

recorded during 1989, would limit the amount of spawning

habitat available, and lead to a reduction in spawning

success. The substantial decrease in pumpkinseed/bluegill

abundance in 1989 was attributed to the increase in average

river flow. The higher velocties would flush phytoplankton

and zooplankton out of the system. These organisms are
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important components in the ichthyoplankton diet. With the

decreased availability of food, spawning sites, and nursery

areas, a decrease in abundance and survival of larvae may be

expected.

The annual abundance of ichthyoplankton within York

Haven Pond was assessed by a three-factor ANOVA (Table 3

20). All effects and their interactions were significant.

However, date and date-year interaction terms contributed

nearly 65% of the total s~m of squares; or 80% of the total

explained variance. Since station densities followed

similar annual trends (Figures 3-4 and 3-5), significant

differences among stations and years were not confounded by

the interactions.

Tukey's studen~ized range test was used to isolate

specific differences among annual ichthyoplankton densities

(Table 3-21). Sample years 1981 and 1983 were similar and

higher than all other years, whereas 1984 ranked lowest and

was significantly different from all years. All other years

were similar and not significantly different from each

other.

Sample dates were consolidated (all years combined) for

statistical analyses, and categorized as those within the

first to the tenth, the eleventh to the twentieth, or the

twenty-first to thirty-first of, a given month. Range test

results indicated that April and August densities, as well

as 1-10 May densities, were significantly lower than all
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other sample dates (Table 3-21). Densities recorded for 1-

10 June and 21-31 May ranked first and second, respectively,

and were significantly greater than all other sample date

groups. These results reinforce density trends mentioned

previously.

Tukey's studentized range test, applied to

ichthyoplankton station densities over the past 13 years,

showed that Station 14B1 had the highest density (Table 3

21). The range test also indicated that Station 13A2,

located upstream of the TMINS discharge, was not

statistically distinguishable.f~om the downstream stations

(11A! and 9Bl).

Ichthyoplankton abundances and statistical analyses for

1989 were consistent with historical data (EA 1985, 1986,

1987: Nardacci and Associat~s 1977, 1978, 1979, 1980, 1981,

1982, 1983, 1984: RMC 1988a, 1989). The ichthyop1ankton

community was not influenced by the operation of TMINS.

Fluctuations within the ichthyop1ankton community appear

related to dynamic physical (e.g., spawning habitat/nursery

area availability) and/or environmental conditions (e.g.,

river flow, water temperature) within the Susquehanna River

rather than the operation of TMINS.
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TABLE 3-1

Location and description of ichthyoplankton stations sampled in York Haven Pond.

Station Number Location and Description

TM-LF-14Bl* Beginning from a point 500 m· downstream from the fall line
riffles along the west shore of York Haven Pond. Water
depth varied from 1.0 to 1.5 m. Substrate was mostly boul
ders, cobbles, pebbles, and some mud. Current velocities+
were generally moderate to slow.

TM-LF-12Al Beginning from a point on the west shore of Shelley Island.
Water depth varied from 1.0 to 1.5 m. Bottom was mostly
mud with some pebbles and gravel. Current velocities were
moderate.

Beginning from a point upstream from the Three Mile Island
Nuclear Station Unit 2 intake to a point upstream of Unit 1
intake. Water depth varied from 2.0 to 3.0 mwith depths to
8.0 m in front of intake structures. Bottom type was mostly
boulders and mud. Current was usually swift.

Beginning at a point along the east shore of Three Mile
Island opposite the Unit 2 cooling tower A. Water depth
varied from 1.0 to·l.5 m. Bottom was mud with some tree
stumps. Current velocities were slow to still.

Beginning at the southwestern~tip of Shelley Island.
Water depth varied from 1.0 to 1.5 m. Bottom was mostly
mud. Current velocities were moderate.

TM-LF-9Bl

TM-LF-llAl

Beginning at a point 200 m upstream from the York Haven Dam
along the southwestern shore of Three Mile Island. Water
depth was about 1 m. Bottom type was mostly mud. Current
velocities were moderate.

Beginning at a point 200 m downstream from the Three Mile
Island Nuclear Station discharge. Water depth was about
1 m. Bottom was mostly mud. Current velocities were
moderate.

TM-LF-16Al Beginning at a point 500 m downstream from the north tip of
Three Mile Island along the west shore. Water depth varied
from 1.0 to 1.5 m. Bottom type was mostly boulders, cob
bles, pebbles, and some mud. Current velocities were swift
to moderate.

* Prefix TM-LF- deleted from station numbers for discussion in text.
+ Current velocities were surface measurements taken during summer

river flow <566 m3/see (20.000 efs) and def.ined as low «15 em/sec).
moderate (16-40 cm/sec), and swift (>40 em/sec).
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TABLE 3-2

List of scientific and common names of ichthyoplankton
collected from the Susquehanna River near TMINS, 1989.

Scientific Name

Clupeidae
Dorosoma cepedianum(Lesueur)

Cyprinidae
Cyprinus carpio Linnaeus
Notemigonus crysoleucas(Mitchill)
Notropis amoenus(Abbott}
Notropis hUdsonius(Clinton)
Notropis procne(Cope}
Notropis spilopterus(Cope)
Notropis volucellus(Cope}
Pimephales notatus(Rafinesque)
Semotilus corporalis(Mitchill)

Catostomidae
Carpiodes cyprinus(Lesueur)
Catostomus commersoni(Lacepede)
Hypentelium nigricans(Lesueur)
Moxostoma macrolepidotum(Lesueur)

Ictaluridae
Ictalurus natal!s(Lesueur)
Ictalurus punctatuS(Rafinesque)

Centrarchidae
Ambloplites rupestris(Rafinesque)
Lepomis auritus(Linnaeus)
Lepomis cyanellus Rafinesque
Lepomis gibbosus(Linnaeus)
Lepomis macrochirus Rafinesque
Micropterus dolomieui Lacepede
Micropterus salmoides (Lacepede.)
Pomoxis annular is Rafinesque
Pomoxis nigromaculatus (Lesueur)

Percidae
Etheostoma olmstedi Storer
Etheostoma zonale(Cope)
Perea flavescens(Mitchill)
Percina peltata(Stauffer)

3-18

Common Name

Herrings
Gizzard shad

Carps and Minnows
Common carp
Golden shiner
Comely shiner
Spot tail shiner
Swallowtail shiner
Spotfin shiner
Mimic shiner
Bluntnose minnow
Fallfish

Suckers
Quillback
White sucker
Northern hog sucker
Shorthead redhorse

Bullhead catfishes
Yellow bullhead·
Channel· catfish

Sunfishes
Rock bass
Redbreast sunfish
Green sunfish
Pumpkinseed
Bluegill
Smallmouth bass
Largemouth bass
White crappie
Balck crappie

Perches
Tessellated darter
Banded darter
Yellow perch
Shield darter
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TABLE 3-3 SPATIAL DISTRIBUTION OF ICHTHYOPLANKTON NUMBERS. AND DIVERSITY (H )TAKEN BY PUSH NET AT EIGHT STATIONS IN YORK HAVEN
POND. APRIL THROUGH AUGUST IS8S.

Species

TM-LF
14Bl

Number

TM-LF
12Al

Number

TM-LF
13A2

Number

TM-LF
4Al

Number

TM-LF
10B2

Number

TM-LF
961

Number

TM-LF
llAl

Number

TM-LF
16Al

Number

Total

Number Density Pct.
-----------------------------------~----------------------------------------------------------------------------------------------

W
I

I-'
\0

Gi~Zlsr·dShod

Common cerp
Golden shiner
Comely shiner
Spottsll Shiner
Swallowteil shiner
SpoH In shiner
Mimic shiner
Bluntnose minnow
Creek chub
Ouiliback
White sucker
Northern hog sucker
Snorthead rsdhorse
Vel 10.. bullhead
Cnennel catfish
Roel< bass
Redereast sunfish
Sunf I shes
Sma I Imouth bass
Largemouth bass
Crappies
Tessellated darter
Banded darter
Vellow perch
Shlela oarter
Unidentifiable fish
Unidenlified (eg9s)

Total number
Tolal taxa
Diversity (H )

66
39.
39
54

4
97

33B
10

166
3

1
1

36
36

1
600

1
1
2

22
75

1
6
2

1603
24

2.S2

35

3
7
1

58
10
8

116
1

4

62
12
18

4

36
44

7
1
2

429
IS

3.27

7
563

1
1

52
1

27
34

148

2
2

104

11

24
55

1

7

1040
17

2.32

141
1181

3
26

22
15
13

4B
1
2
2

45
2

98
1

3
7

1
9

1620
19

1.64

62

7
35

116
53

104
1

115
1

69
2
3

13

7B
25

3
3

691
18

3.2S'

1
520

11
43

4
37
23

6

311

.
100

2
1
4

139
25

1
9

1238
IB

2.47

5
496

5
52

2
39
72
12

193
1
1
2

79
2

4

27
33

5
1

1031
19

2.50

11
1417

4
37

24
22

3

192

105,
1 1

10
37

4
7

18B5
15

1, 47

233
4313

1
73

306
12

420
567
156

1
1289

7
3

13
3

600
57
23

745
2
1
2

339
301

1
17
47

5

9537
26

2.63

2.51
46.46

0.01
0.79
3.30
0.13
4.53
6.11
1.66
0.01

13.89
0.08
0.03
0.14
0.03
6.47
0.61
0.25
8.03
0.02
0.01
0.02
3.65
3.24
0.01
0.18
0.51
0.05

100.0
28

2.83

2.4
45.2
0.0
0.8
3.2
0.1
4.4
5.9
1.6
0.0

13.5
0.1
0.0
O. I
0.0
6.3
0.6
0.2
7.8
0.0
0.0
0.0
3.6
3.2
0.0
0.2
0.5
0.1



TABLE 3-4 TEMPORAL DISTRIBUTION OF ICHTHYOPLANKTON NUMBER TAKEN AT EIGHT STATIONS IN YORK HAVEN POND. APRIL THROUGH AUGUST 1989.

Species
Apr' I

17 3
May

22 29 6
June

12 21 27 6
July

10 17 24
August

7 16 21 29

W
I

IV
o

Gizzard shad
Common carp
GolOen shiner
Comely shiner
Spottall shiner
S..allo.. tall shiner
Spotfln shiner
Mimic shiner
Bluntnose mlnno ..
Creek chub
Quiliback
White sucker
Nortnern hog suCker
Shorthead redhorse
Yellow bullhead
Channel catfish
Rock bass
Redbreast sunfish
Sunfishes
Smllilmouth bass
Largemouth bass
Crappies
Tessellated darter
Banded darter
Ve 110" perch
Shlela darter
Unidentifiable fish
Unidentified (egg~) 2

'2

8

9
6

7

4

53

33
78

1
3
'2

2

42

521
5

94
7

5

3
4224

13
231

5
B
3
1

540
2

3

10

54

133
30

'2
25

10
5

2
23
10

4
I
1

124

3
3

22

149
1

59
53

13

3
1

2
I
3

23

5

I
17

5
43

1
2

11

'2
15

'2
1

'2

3
3

.
7

5

4
16

4
64

91
3

'2

I
1 1

'2

B
28

3

19
21

422
3
5

10

1
:i'
1

13

IS
4
2

1
131

'2

1
7

1
4

5

14
3

14

13

17

36
3

4
1

57
64

14
1

16
9

7
1

95
219

41

:i'
466

5
2

1
90
43
23

2
I

14

3

164

47

32
19B

72

23

_._----------------------------------------._--------.----------------------------------~-------------------------------------------
lotlll
1(111'11 la"1'I
Diversity (H

::s
?

0.92

33
6

2.33

174
7

1.84

66&
7

1. II

5287
17

1.16

483
17

2.84

107
14

2.61

38
11

2.55

43
10

2,76

20e
12

2.29

501
12

I. 07

164
9

1,19

73
10

2.78

20S
1(1

2.50

832
8

1,65

184
10

2. 11

538
l\

2.2:1
------------------------------------------------.------------------------~_.._---------------.--------------------------------------
Note: No fish ..ere collected on 06.11, and 24 AprIl.

::-1



TABI.E: 3-5

.. I

SUMMARY OF ICHTHVOPLANKTON DENSITIES (N/l00m3) TAKEN AT EIGHT STATIONS IN
YORK HAVEN POND. APRIL THROUGH AUGUST 1989.---------------------------------------------------------------------------------------------

Date
TM-LF

4Al
TM-LF

961
TM-LF

1062
TM-LF

llA I
TM-LF

12Al
TM-LF

13A2
TM-LF.

1481
TM-LF

16Al Total

06 APR
11 APR
17 APR 1.70 3.44 0.65
24 APR
03 MAY 1.86 16.39 3.09 15.80 6.20 5.23 5.57 6.91
22 MAV 8.76 38.98 28.91 29.41 26.26 33.84 110.12 27.03 37.81
29 MAV 69.06 258.32 127.45 200.64 124.57 78.74 124.16 105.88 137.12
06 .JUN 2135.82 1181.09 328.18 991.57 151.26 1138.05 333.90 2680.48 1115.40
12 JUN 41.97 137.76 38.25 96.15 87.46 90.30 243.33 76.92 102.81
21 .JUN 12.74 13.13 17.99 15.20 10.26 46.08 63.97 16.42 23.48
27-28 JUN 9.66 5.07 3.57 8.10 11.22 23.26 1.69 7.94
06 .lUI. 1. 71 12.59 8.16 10.40 19.30 3.32 14.81 6.69 9.52
10 .lUI. 14.55 51.36 48.24 53.24 43.63 60.30 16.25- 63.33 44.43
17 .lUI. 63.27 178.76 89.53 120.07 67.29 143.35 75.70 145.79 110.67
24 .JUI. 25.41 23.81 27.03 10.03 34.54 83.19 13.40 63.49 34.97
01 AUG 29.46 11.08 21.49 19.45 31.56 1.78 6.83 15.24
07 AUG 30.86 41.20 28.07 55.96 55.16 32.99 97.65 29. I 1 46.39
16 AUG 36.59 3.50 131.94 15.28 30.46 5.23 1340.38 10.87 '82.98
21 AUG 27.03 5.21 95.55 67.80 21.28 3.50 84.11 14.34" 39.97
29 AUG 287.80 37.77 175.86 35.90 5.01 13.18 444.22 6.47 115.95----------------------------------------------------------------------------"----------------.Density 143.72 104.97 59.70 B6.08 36.BO 87.97 \45.52 161.53 102.79_________________________________________~ __ w~______________________________________~ ________ •

hote: N~ 'I"n "ere collectaO on 06. I I. lind 24 A~"\ I.

Vol
I

N
I-'

TABI.E 3-6 LENGTH FREQUENCV DISTRIBUTION (0.5 M~ INTERVALS) AND LIFE STAGE OF COMMON CARP TAKEN BV PUSH NET IN YORK
HAVEN POND. 1989. LIFE STAGE IS DESIGNATED AS P(PROTOLARVAEl. M(MESOLARVAE). T(METAI.ARVAEl. AND V{VOUNG).

Total
I.ength A~" May May May Jun Jun .Jun Jun .lui Jul .lui Jul Aug Aug Aug AUg Aug

Intel"val (mm) 17 3 22 29 6 12 21 27 6 10 17 24 I 7 16 21 29 P M T v

3.6 - 4.0 I . 1
4. I - 4.5 2 2 4
4.6 - 5.0 176 19 2 I 198
5. I - 5.5 . 446 1 2 35 1 · 2 487
5.6 - 6.0 436 I B · 1 3 1 450
6.1 - 6.5 57 · I . 58
6.6 - 7.0 4 3 I 7
7. I - 7.5 . 1 I
7.6 - B.O I . . 1
e.6 - 9.0

Totel
Pel"cent (%)

1207 2 0 0
99.83 0.17 0.00 0.00-----------------------------------._---------------------------------------------------------------------------------------



TABL.E 3-7 L.ENGTH FREQUENCV DISTRIBUTION (0.5 MM INTERVALS) AND L.IFE STAGE OF SPOTTAIL. SHINER TAKEN BV PUSH NET IN YORK
HAVEN POND. 1989. LIFE STAGE IS DESIGNATED AS P(PROTOLARVAE). M(MESOLARVAE). T(METALARVAE). ANO Y(VOUNGl.

Total
Lengtn APr May May May Jun 'Jun Jun Jun Jul Jul Jul Jul Aug AUg Aug Aug Aug

Interval Imml 17 3 22 29 6 12 21 27 6 10 17 24 I 7 16 21 29 P M T y

< 3.6 1 I
3.6 - 4.0 3 . 3
4.1 - 4.5 2 15 4 21
41.6 - 5.0 1 1 24 115 5 I . '147
5. I - 5.5 1 2 13 78 a 102
5.6 - 6.0 3 16 2 20
6.1 - 6.5 1 2 3
&.6 - 7.0 1 I
9. I - 9.5
9.6 - 10.0

Total
Percent ('1\)

TABL.E 3-a

29B 3 0 0
99.00 1.00 0.00 0.00

LENGTH FREQUENCY DISTRIBUTION 10.5 MM INTERVALS) AND LIFE STAGE OF SPOTFIN SHINER TAKEN BY PUSH NET IN yORK
HAVEN POND. 1989. LIFE STAGE IS OESIGNATED AS PIPROTOLARVAE). M(MESOL.ARVA~l. T(METAL.ARVAE). AND YIVOUNGl.

Total

4. I - 4.5 . 2 2
4.6 - 5.0 13 4 2 16 4 2 41
5. I - 5.5 I 1 1 42 12 9 6 23 19 6 2 121
5.6 • 6.0 5 I I 2 23 2 5 I 1 14 2 2 59
6. I - 6.5 2 2 1 2 13 2 17 5
6.6 - 7.0 I 3 6 4 I I 14
7.1 - 7.5 2 4 6
7.6 - B.O 5 2 5 12
a. I - 8.5 2 I 3 5 11
8.6 - 9.0 6 6 I 13
9. I - 9.5 I · 1 7 2 I 12
9.6 - 10.0 3 2 2 7
10.1 - 10.5 5 6 2 7 6
10.6 - 11.0 1 1 6 I 4 5
11.1 - 11.5 · I 2 10 4 2 loll
11.6 - 12.0 5 3 I 7
12.1 - 12.5 3 a I 1 11
12.6 - 13.0 . 1 1 . 4 1 7
13. I - 13.5 . I 2 2 1 4
13.6 - lo1l.0 . 2 2 4
loll. I - 14.5 . 1 1 2
15. I - 15.5 I 2 I 2
15.6 - 16.0 · I 1 2
16.6 - 17 .0 1 I
17.1 - 17.5 I · . 1 2
17.6 - 18.0 . . . · 4 oil
lB.l - lB.5 . · 1 I
18.6 - 19.0 . 1 1
19. I - 19.5 1 . 1
21.1 - 21.5 I . 1

W
I

N
N

Lengtn Apr May May May Jun Jun Jun Jun Jul Jul Jul Jul Aug AUg Aug Aug Aug
Interval Imml 17 3 22 29 6 12 21 27 6 10 17 24 1 7 16 21 29 p M T v

Tot .. 1
Percent (%)

. 241 96 oilS 33
5B.07 23.13 10.84 7.95

---------------------~----_._-----------------------------------------------------------------------~-------.---------------
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TABLE 3-9 LENGTH FREQUENCY DISTRIBUTION (0.5 MM INTERVALS) AND LIFE STAGE OF MIMIC SHINER TAKEN BV PUSH NET IN YORK
HAVEN POND. 1989". LIFE STAGE IS DESIGNATED AS P(PROTOLARVAE). M(MESOLARVAE). T(METALARVAE). AND V(YOUNG).

T01:<ll
Lengtn Apr May May May Jun Jun Jun Jun Jul Jul Jul Jul Aug Aug Aug Aug Aug

Interval Cmm) 17 3 22 29 6 12 21 27 6 10 17 24 I 7 16 21 29 P M T v

4.1 - 4.5 29 1 3 2 35
4.6 - 5.0 5 2 \3 2 21 B 9 25 85
5. I - 5.5 3 \ I I 8 I I 10 26 I 3 56
5.6 - 6.0 1 1 42 I 1 46
6.1 - 6.5 1 1 49 1 SO 2
6.6 - 7.0 2 39 6 28 19
7.1 - 7.5 25 10 4 31
7.6 - 8.0 I 9 2 23 35
B.l - 8.5 3 4 25 32
8.6 - 9.0 1 2 24 27
9. I - 9.5 2 5 19 24 2
9.6 - 10.0 3 5 12 IS 5
10.1 - 10.5 2 4 12 4 loll
10.6 - 11.0 3 2 7 12
11.1 -•. 11.5 I 2 6 9
11.6 - 12.0 4 4
12. I - 12.5 4 2 2
12.6 - 13.0 1 I
13. I - 13.5 3 3
13.6 - 14.0 I 2 3
14. I - 14.5 I 1 2
14.6 - 15.0 1 I
\5.1 - \5.5 I 2 3
15.6 - 16.0 1 1
16.6 - 17.0 1 . 1
17. I - 17.5 1 ; 1
23.6 - 24.0 1

-------------------.---------------------------.------------------.-.-------------------_.._------------------~------------~
W
I

N
W

Total
P.... cent Ill)

TA8LE 3-\0

304 189 49 18
54.29 33.75 8.75 3.21

LENGTH FREQUENCY DISTRIBUTION (0.5 MM INTERVALS) AND LIFE STAGE OF aUILLBACK TAKEN BY PUSH NET IN YORK
HAVEN POND. 1989. LIFE STAGE IS DESIGNATED AS P(PROTOLARvAE). M(MESOLARVAE). T(METALARVAE). AND Y(YOUNG).

Total
Length Apr May May May Jun Jun Jun Jun Jul Jul Jul Jul Aug Aug Aug Aug Aug

Interval (mm) 17 3 22 29 6 12 21 27 6 10 17 24 1 7 16 21 29 P M T v •

6. I - 6.5 3 :I
6.6 - 7.0 2 2B 5 I 7 43
7. I - 7.5 :I 5 91 32 12 9 5 I . 156 2
7.6 - 8.0 2 16 190 132 31 4 I I I . 372 6
e.l - 8.5 3 16 154 235 50 3 3 2 1 412 55
B.6 - 9.0 2 34 107 12 1 3 119 40
9.1 - 9.5 2 11 7 4 16
9.6 - 10.0 . I 6 . I 6
10. I - 10.5 1 . 1
10.6 - 11.0 I . . . I
14.1 - 14.5 4 I I 4
15.6 - 16.0 I I
17. I - 17.5 3 . 3

Total
Percent (1l.)

1111 135 0 0
89.17 10.B3 0.00 0.00M ~ _



TABL.E 3-11 L.ENGTH FREQUENCY DISTRIBUTION (0.5 MM INTERVALS) AND LIFE STAGE OF CHANNEL. CATFISH TAKEN BY PUSH NET IN YORK
HAVEN POND. 1989. LIFE STAGE IS DESIGNATED AS ?(PROTOL.ARVAE). MIMESOLARVAE). TIMETAL.ARVAE). AND V(VOUNG).

Total
L.ength Apr May May May Jun Jun Jun Jun Jul Jul Jul Jul Aug Aug Aug Aug Aug

Interval Imm) 17 3 22 29 6 12 21 27 6 10 17 24 I 7 16 21 29 P M T y

13.6 - 14.0 I I . . 2
1'1.1 - loll .5 7 1 1 9
1'1.6 - 15.0 I 8 5 1 1 16
15.1 - 15.5 I 3 22 12 2 3 43
15.6 - 16.0 1 2 86 19 1 4 113
16.1 - 16.5 I 2 113 25 .: 3 148
16.6 - 17.0

~
102 28 2 132

17.1 - 17 .5 . . A 1 46 21 2 7"-
17.6 - 18.0 . 2 21 7 1 1 32
18.1 - la.5 4 6 2 '. 12
18.6 - 19.0 6 1 7
19.1 - 19.5 5 1 &
19.6 - 20.0 1 3 , 4
21.6 - 22.0 1 .. 1
22.1-22.5 1 1

W
I

N
t+::>

Total
Percenl (%)

TABl.E 3-12

o 0 0 60C
0.00 0.00 0.00 100.C

L.ENGTH FREQUENCV DISTRIBUTION 10.5 MM INTERVALS) AND LIFE STAGE OF PU~PKINSEEDrBLUeGILL TAKEN BV PUSH NET IN YORK
HAVEN POND, 19B9. L.IFE STAGE IS DESIGNATED AS P(PROTOLARVAE). MlMESOLARVAE). T(METALARVAE), AND Y(VOUNG).--------------------------------------------------------------.------_.--------.--------------------------------------------

L.ength Apr May May May Jun Jun Jun Jun Jul Jul Jul Jul Au; Aug Aug Aug Aug
Interval (mm) 17 3 22 29 6 12 21 27 6 10 17 24 1 7 16 21 29 p M

Total

T v
-~--------------~-----------------------------------------------------------------------.-----------------------------------

4.1 - 4.5 . . \ 2 3 .
4.6 - 5.0 29 4 7 7 1 2 48 2
5.1 - 5.5 · 24 33 2 1 9 6 29 1 101 4
5.6 - 6.0 78 1 I 1 72 153
6.1 - 6.5 . 33 , , 76 109
6.6 - 7.0 . I 14 15
7.1 - 7.5 1 7 2 1 5 6
7.6 - 8.0 · . 1 6 5 3 '5
8.1 - 8.5 2 6 3 . 11
8.6 - 9.0 . 1 5 6
9.1 - 9.5 2 2
9.6 - 10.0 . 1 1
10. I - 10.5 1 1
10.6 - 11 .0 . 3 3
11.1 - 11.5 . \ 1
11.6 - 12.0 1 ,
12. \ - 12.5 · 3 3

----------------------------------------------------------------------------------------------------------------------------Taull
Percent (%)

~'I ..

434 47 9 0
B8.57 9.59 I.B4 0.00



TABLE 3-13

. I

LENGTH FREOUENCY DISTRIBUTION (0.5 MM INTERVALS) AND LIFE STAGE OF TESSELLATED DARTER TAKEN BY PUSH NET IN YORK
HAVEN POND, 1989. LIFE STAGE IS DESIGNATED AS P(PROTOLARVAE). M(MESOLARVAE). T(METALARVAE). AND Y(YOUNG).

Total
Length Ap~ May May May ~un Jun Jun Jun Jul Jul Jul Jul Aug Aug Aug Aug Aug

Interval (mm) 17 3 22 29 6 12 21 27 6 10 17 24 1 7 16 21 29 p M T v

4. I - 4.5 . 1 . · \
4.6 - 5.0 3 4 44 4 1 , 5 · 62
5.1 - 5.5 4 3 55 64 30 3 2 3 I 1 166
5.6 - 6.0 2. 23 24 15 22 , 1 · as 3
6. I - 6.5 6 1 7 2 .' . 12 4
6.6 - 7.0 1 1 1 I
13.6 - 14.0

Total
Percent (%)

327 a 0 1
97.32 2.38 0.00 0.30----------------------------------------------------------------------------------------------------------------------------

w
I

tv
lJJ

TABLE 3-14 LENGTH FREOUENCY DISTRIBUTION (0.5 MM INTERVALS) AND LIFE STAGE OF BANDED DARTER TAKEN BY PUSH NET IN YORK
HAVEN POND. 19B9. LIFE STAGE IS DESIGNATED AS P(PROTOLARVAE). M(MESOLARVAE), T(METALARVAE). AND Y(VOUNG).

Total
Length Apr May May May Jun Jun Jun Jun Jul Jul Jul Jul Aug Aug Aug Aug Aug

Interval (mm) 17 3 22 29 6 12 21 27 6 10 17 24 1 7 16 21 29 p M T Y

4.6 - 5.0 1 2 2 2 3 2 · 1 · 13
5.1 - 5.5 . 3 4 9 9 16 1 6 6 3 · 57
5.6 - 6.0 1 28 7 16 13 4 14 4 4 · · 91
6.1 - 6.5 2 32 2 7 17 5 6 4 4 , . 1 . 1 , 83
6.6 - 7.0 13 1 4 8 5 6 3 1 · . 30 I I
7.' - 7.5 1 . , 1 2 . . 3 2
7.6 - a.o 1 1
17.6 - 18.0

--------------------------------~-------------------------------------------------------------------------------------------Total
Percent (%)

278 13 0 1
95.21 4.45 0.00 0.34
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TABLE 3-15

Three-factor analysis of variance test results for ichthyoplankton densities
collected at eight stations in York Haven Pond, April through August 1989.
Test was performed on lQgarithmic transformed densities. .

Source df Sum of Squares Mean Square F Value P Value

2 186 1228.340 6.604Model (r = 0.982) 38.98 0.0001*
Date 19 999.620 52.612 310.54 0.0001*
Station 7 13.053 1.865 11.01 0.0001*
Replicate 1 0.370 0.370 2.18 0.1418
Date-Station 133 209.842 1.578 9.31 0.0001*
Date-Replicate 19 4.022 0.212 1.25 0.2285
Station-Replicate 7 1.433 0.205 1.21 0.3027

Error 133 22.533 0.169
Corrected Total 319 1250.874

* Significant at P<O~Ol.
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TABLE 3-16

Summar~ or TUkey's studen~~zed range ~e6t for 1chthyoplanktOn densit~es cOllected at e~gn~ stations 1n ~ork Ha~en Pond, April thr~u9h August 1989, Underlined me~ns are no~

significan~ly differcn~ (P~O.051 and are ranked fro~ highest to lowest ~ransformQd [logn Idensity+ll] mean. Heans are lised parenthetica11y.

Date 6 29
Jun May

16.651 14.831

17
Jul

14.641

12
Jun

(4.4&1

29
Aug

13.811

7
Aug

(3.751

10
Jul

(3.&81

22
May

1J. 43 1

16
lIug

(J.401

24
JUI

IJ.JS)

21
Aug

IJ.161

21
Jun
12.9~1

1
Aug

(2:241

&
Jul

12.0&l

21-28 3
Jun May

11.781 11.61)

17
Apr

(0.221

11
IIpr

10.001

6
Apr

(0.001

24
Apr

10.00 I

Stoat-ion- HBl 10B2 11Al 12Al 9Bl 16111 13A2 4Al
W IL2S1 (2.881 (2.851 (2.801 12.80) 1~.67) 12.591 (2.571
J

t'.)

-....I
Replicate B A

12.841 12.771

'-Siation pref1x TM-Lf- deleted from table.



TABLE 3-17

Percent· similarity indices of species composition between the
ichthyoplankton stations in York Haven Pond, 1989. Station
prefix TM-LF- deleted from table.

12A1 l3A2 4Al 10B2 9Bl 11A1 l6Al

l4B1 36.6 32.7 24.0 41. 6 29.4 36.7 23.8

12Al 48.1 20.9 69.5 60.6 51.2 31.9

13A2 66.9 51.7 77.9 88.1 78.4

4Al 22.9 54.1 61.1 85.1

10B2 57.8 57.8 33.2

9Bl 83.6 65.9

11Al 72.4
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TABLE 3-18

Annual summary of ichthyoplankton numbers and densities (n/100·m3) taken by push net at eight stations in York Haven Pond, 1977 through 1989.

TM-LF-1481 TM-LF-12AI TM-LF-13A2 TM-LF-4A1 TM-LF-IOB2 TM-LF-9Bl TM-LF-l1Al TM-LF-16AI
Year Number Density Number Density Number Density Number Density Number Density Number Density Number Density Number Density

1977 2249 13B.50 546 30.84 1273 64.30 4555 273.12 2187 133.93 1570 90.15 821 47.43 870 49.24

1978 2642 210.29 833 58.86 2272 181.10 3745 305.65 1039 78.19 2028 138.05 1506 126.67 1671 141.08

1979 3221 245.77 1299 89.46 1286 98.77 2373 192.54 1289 84.47 12B4 93.30 1121 79.79 1282 94.37

1980 3252 284.26 900 61.39 1132 90.33 4457 415.87 1926 138.64 1538 115.72 849 67.02 798 68.16

198\ 3241 233.04 1170 79.55 1520 105.00 3030 220.21 3314 234.14 2181 152.30 1256 88.38 ISr.4 104.52

w 19B2 5981 52B.80 424 32.76 1069 84.57 1692 150.73 1083 87.87 1303 101.50 974 71.81 841 63.84
I

tv 1983 110Bl 870.34 1172 93.53 1191 95.42 5507 436.24 3946 304.18 3896 299.BO 1636 130.42 1332 109.91
\.D

1984 2402 219.47 OJ7 74.68 550 50.94 1196 113.00 1690 155.92 1039 93.46 1028 95.53 915 37.98

1985 2310 188.06 741 57.12 583 47.41 6131 542.51 1364 104.96 967 72.27 790 61.39 B09 63.84

1986 5494 422.00 1575 106.39 2069 138.90 8280 662.10 1905 129.90 3077 204.12 1403 96.06 1569 106.61

1987 4450 382.66 379 31.01 78B 64.70 4086 355.12 556 44.05 854 67.36 1112 88.B9 B38 67.46

1988 24667 2047.73 818 62.48 993 76.82 8681 687.22 1020 78.14 992 73.40 986 74.35 905 68.44

1989 1603 145.52 429 36.80 1040 87.97 1620 143.72 691 59.70 1238 104.97 1031 86.08 1885 161.53



TABLE 3-19

Ann~al summary of the most abundant ichthyoplankters taken by push net at eight stations in York Haven Pond, 1977 through 19B9.

Pumpkinseedl Tessellated
Gizzard shad COllJl1on carp Spottail shiner Spotfln shiner Mimic shiner guillback Channel catfish 81 uegi11 darter Banded darter

Year Number Density Number Density Number Density Number Density Number Density Number Density Number Density Number Density Number Density Numoer Density

1977 - - 4464 41.08 1722 21.03 1006 9.64 - - 1007 14.62 - - 3808 33.32 475 6.35 147 1.70

1978 . - 5156 79.06 2115 32.04 642 9.46 . - 3283 62.40 - - 1910 28.94 180 2.49 1355 HI. 42

1979 - - 2460 32.52 1345 13.63 624 7.19 - . 2587 37.99 - - 3841 52.43 1048 12.51 419 4.76

1980 - . 3024 37.77 667 15.70 1262 18.20 - - 1997 37.38 - - 5784 91.50 974 15.28 525 7.23

1981 - - 317 4.40 11987 100.13 4180 47.77 - - 2111 35.37 . - - 2935 37.37 1127 14.36 402 4.10

1982 - - 2374 33.92 769 10.93 1472 19.30 - - 1040 20.06 - - 6630 89.20 197 3.00 308 4.26

w 1983 - . 2758 48.13 1821 26.49 3452 44.64 - - 5298 104.18 - - 12109 181.55 1219 17.12 729 10.86
I 1984 57.80 273 7.23 2224 644 17.19 301 4.99 292w - - 2089 30.38 - - 2655 54.92 - - 4.47

0
1985 - - 697 15.12 731 15.57 2242 27.23 365 4.59 759 20.85 - - 6661 96.51 1162 22.02

1986 . - 1084 20.48 3887 80.69 3004 27.84 - - 2181 41.84 - - 9042 122.91 1735 28.98 1764 29.19

1987 560 5.73 972 9.94 588 6.01 1313 13.43 - - 1057 10.81 481 4.92 5532 66.81

1988 - - 906 8.73 405 3.90 1044 10.06 - - 1442 13.90 - - 33221 320.20 513 4.94 426 4.11

1989. - - 4313 46.48 306 3.30 420 4.53 567 6.11 1289 13.89 600 6.47 745 8.03 339 3.65 301 3.24

~I
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TABLE 3-20

Three-factor analysis of variance test results for ichthyoplankton densities collected
at eight stations in York Haven Pond, April through August 1977 through 1989. Test
was performed on logarithmic transformed densities.

Source df Sum of Squares Mean Square F Value P Value

2 374 15219.440 40.694 0.0001*Model (r = 0.806) 42.81
Year .. 12 268.392 22.366 23.53 0.0001*
Date 14 9657.912 689.851 725.80 0.0001*
Station 7 582.552 83.222 87.56 0.0001*
Year-Date 159 2564.352 16.128 16.97 0.0001*
Year-Station 84 215.740 2.568 2.70 0.0001*

w Date-Station 98 829.735 8.467 8.91 0.0001*
I Error 3865 3673.571 0.950w

I-' Corrected Total 4239 18893.011

* Significant at P<O.Ol.



'l'ABLE 3-21

Summary of 'l'ukey's studentized range test for ichtyop1ankton densities collected at eight stations in York Haven
Pond, April through August 1977 through 1989. Underlined means are not significantly different (P<0.05) and are
ranked from highest to lowest transformed 110gn (density+1)] mean. Means are listed parenthetically.

Year 1981 1983 1986 1987 1986 1980 1965 1979 1962 1977 1989 1978 1984
(3.69) (3.66) (3.42) (3.40) (~.38) (3.34) (3.24) (3.23) (3.od) (2.88) 12.80) (2.79) 12.40)

w
I Date 1-10 21-31 11-20 11-20 21-31 11-20 21-31 1-10 1-10 11-20 21-31 1-10 21-31 11-20 1-10w

IV Jun May Jun May Jun Ju1 Ju1 Ju1 Aug Aug Aug May Apr Apr Apr
(5.11) (4.93) (4.63) (4.42) (4.05) (4.04) (3.89) 13 .65) ~3.19) (2.89) 12.18) (2.07) (0.59) IO.05} (0.04 J

Station* 14Bl 4A1 10B2 9B1 11Al 13A2 12Al 16Al
(4.001 (3.54) [3.40)· (2.98) (2.97) (2.90) (2.65) (2.77)

* Station prefix TM-LF- deleted from table~
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4. SEINE

4.1 METHODS

Seine surveys were conducted at six shoreline stations

in York Haven Pond (Fig~re 4-1). Specific locations and

habitat characteristics are described in Table 4-1. Surveys

were conducted twice each month in May, June, August, and

September, and once each in April, July, October, and

November 1989.

Data recorded for each survey were weather, time,

duration of sample (in minutes), air and surface water

temperatures, surface dissolved oxygen concentration and pH,

Secchi disc, estimated water depth, substrate type~ and

number of hauls. River stage was obtained from the River

Forecast Center in Harrisburg, Pennsylvania for 0700 hour.

Instrumentation and procedures are described in Chapter 7

and GPO (1987), respectively.

A 3.05 m by 1.22 m straight seine with 0.32 em mesh was

used. The· seine was deployed and moved parallel to shore

for a short distance, then moved into shore to trap· fish.

Since size and habitat of seine stations varied (Table 4-1),

effort was made to collect a representative qualitative

sample (Hocutt 1981) based on complete coverage of all

available habitats, rather than a specified number of hauls

at each station.

4-1



All specimens collected at a station were fixed in 10%

formalin except for large fish (>150 mm fork length, FL)

which were identified, measured, and released near the site

of capture. In the laboratory, the fish were removed from

formalin, rinsed twice in water, and preserved in 40%

isopropanol.

Specimens in each collection were identified and

measured to within a 5 mm FL interval. Specimens within

these length intervals were weighed together to the nearest

0.1 g. For collections that contained more than 125 fish of

one species, a subsample of 125 fish of that species was

removed for length and weight analysis; all specimens were

counted. Specimens weighed and measured were also examined

for the presence of external parasites, disease, or

morphological anomalies.

Primary taxonomic aids were Cooper (1983), Moore (1968),

and Trautman (1981). Scientific and common names of fishes

and taxonomic order of presentation (Table 4-2) followed

Robins et ala (1980).

Family composition at individual stations was computed

by summing the percentage contributed by fishes within each

family.

Data analyses consisted of calculating condition factor

(K), percent similarity (PSc) among sampling station

catches, and species diversity by station and date. The

percent similarity (PSc) index of Whittaker and Fairbanks

4-2
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(1958), and Shannon-Wiener (Shannon-Weaver) index of

diversity (HI) are described in Chapter 2.

Condition factor (Ricker 1975) for fishes that comprised

more than 10% of the 1989 catch was calculated from the

formula:

K =

"

r·

f'

, .
I.

where

K = condition factor of the 5 rnrn FL group and

W = mean weight in grams per 5 rnrn FL group.

The upper limit of each 5 rnrn FL group and the mean weight

for that group were used for the calculation of condition

factor as was done previously (EA 1985, 1986, 1987; Nardacci

and Associates 1983, 1984; RMC 1988a, 1989).

Number per seine haul was calculated by dividing the

total number of fish captured by date or station by the

number of hauls executed on the date or station. For

species accounting for more than 10% of the catch,

reproductive status was classified as follows: young were

spawned during the current calendar year; juveniles were

spawned in a previous calendar year but were, as yet,

incapable of reproduction; and adults were capable of

reproduction. Classifications were based on information in

the literature (Carlander 1953, 1969, 1977; Miller and Buss
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1963; Scott and Crossman 1973; Trautman 1981) and were

confirmed in the field when possible.

4.2 COMPOSITION, RELATIVE ABUNDANCE, AND DISTRIBUTION: 1989

Results of 1989 seine collections are presented in

Appendix C and summarized in Tables 4-3 through 4-5. A

total of 305 hauls yielded 45,980 fish of 33 species (Table

4-4). Most fish (19,616) were taken at Station 13B5 and

most species (27) at Station 16Al. The mean number of

specimens per haul at individual stations ranged from 46.44

at Station lOBS to 502.97 at Station 13B5.

Carps and minnows (cyprinids) ranked first in family

composition, and comprised 91.5% of the total catch (Table

4-5). Other common families were sunfishes, second in

abundance (5.5% of the total catch); herrings (1.2%); and

perches (1.0%). The mimic shiner comprised 59.9% of the

total catch; it was the most abundant species in 1989, and

ranked first at Stations 13B5 and 9B3 (Table 4-4). The

spotfin shiner ranked second in abundance (28.1%); it was

most common at Stations 10A2, 16Al, and lOBS. Other common

fishes were the bluegill (2.5%), pumpkinseed (2.1%),

bluntnose minnow (1.6%), gizzard shad (1.2%), spottail

shiner (1.1%), and tessellated darter (1.0%). No other

species accounted for more than 1.0% of the catch.
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Total catches varied widely during the year (Table 4-3).

The lowest catch occurred on 3 August when only 640

specimens were cOllected; the highest catch (11,821

specimens) occurred on 18 September. Generally, the seine

catch decreased from 13 April through 3 August, increased

sharply to a peak on 18 September, and then declined through

November.

The temporal distribution of total catches was primarily

influenced by spotfin shiner and mimic shiner abundance

(Table 4-3). Spotfin shiner and mimic shiner were common

throughout the sample period, but were most abundant from

September through November when they comprised from 88.l%.to

96.9% of the catch. Spotfin shiner abundance peaked on 18

October, while mimic shiner peaked on 18 September. Among

other species, spottail shiner and tessellated darter were

abundant from April through July. pumpkinseed and bluegill

were common throughout the sample period, but were most

abundant in the spring (April through June) and fall

(September through November), respectively. Bluntnose

minnow occurred throughout the sample period, but was most

common in April, May, and November. Gizzard shad were most

common in September, when 99.4% of their annual total

occurred. This variation in species abundance generally

reflected the different spawning times of fishes, and the

ensuing period when young inhabit inshore areas and become

vulnerable to seine capture.
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Spatial distribution of fishes in the catch is presented

in Table 4-4. Station 13B5, on the west shore of York Haven

Pond, produced the largest catch. The smallest catch

occurred at Station 4A2, in the east channel. These catch

differences were the result of the variability in the

abundances of the spotfin shiner and mimic shiner.

Seine catches were also evaluated in terms of fish per

seine haul. This provided a more realistic assessment of

the fish encountered during any given sampling episode.

Because the total number of hauls for the year was generally

similar among sampling dates," the fish per haul paralleled

the temporal distribution (Table 4-3).- This was generally

true for the sampling stations, excepting at Station lOBS

where more effort (hauls) resulted in fewer fish per haul

(Table 4-4).

Biomass totaled 12,554.3 9 for the year (Table 4-6).

Peak biomass occurred on 21 June (1,386.3 g). station 13B5

had the highest biomass for a single station (2,974.3 g),

while Station 10B5 had the lowest (1,450.8 g). The

distribution of biomass among sampling stations and dates

varied as the number and size of the specimens varied.

4.3 CONDITION FACTOR (K) AND REPRODUCTIVE STATUS

Condition factors and reproductive status for spotfin

shiner and mimic shiner, the only fishes that comprised more
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than 10% of the 1989 catch, are presented in Tables 4-7 and

4-8. The mean weights for individual length intervals were

similar per species among stations with large (>25

specimens) comparable catches. The K factor for spotfin

shiner ranged from 0.35 to 1.74. There was a general trend

of increasing K factor with increasing length. Mimic shiner

K factors ranged from 0.52 to 1.20. Like the spotfin

shiner, K factors for mimic shiner increased as length

increased. The increasing K factor for these species

refl~cted the tendency for increased body depth with

increased length.

There was no discernible pattern of K factors among

sampling stations that would suggest any positive or

negative influences of TMINS. Because of the mobility of

these small schooling fishes, it is doubtful that they stay

in any location long enough to be affected by conditions at

that location. Thus, the K factors reflect general

conditions in York Haven Pond.

Young and juvenile spotfin shiners were abundant at all

stations, except 4A2, while adults were uncommon (1.3% of

the total catch) (Table 4-7). Young mimic shiners were

common at all stations, particularly Stations 13B5 and 983,

while juveniles w~re most common at Station 16Al. Only one

adult was taken (Table 4-8).

4-7



4.4 COMMUNITY ANALYSIS: DIVERSITY AND SIMILARITY

The 1989 fish community was examined by measures of

diversity and percent similarity. The Shannon-Wiener

function for diversity (H') was calculated for the annual

catch at each station (Table 4-3) and for each date with

stations combined (Table 4-4). Annual station diversity

ranged from 0.81 at Station l3B5 to 2.88 at Station 4A2.

The low H' at Station l3BS resulted from the large catch of

spotfin shiner and minic shiner (96.9% of the catch) in

relation to the numbers caught among the other species. In

contrast, the high H' at Station 4A2 reflects a more even

distribution of individuals among species. Sampling date

diversity ranged from 0.83 on 2 November to 3.09 on 14 July.

There was a general trend towards increased diversity from

April through July, followed by a decline through November

as large numbers of young spotfin shiner and mimic shiner

entered the catch. Low diversities resulting from the

collection of vast numbers of gregarious young fishes are a

natural phenomena (Hocutt 1981).

Seine diversity in 1989 was compared to previous study

years by plotting annual station H' values with months

combined (Figure 4-2), and monthly H' values with stations

combined (Figure 4-3). Compared to 1988, the 1989 monthly

data increased slightly. The decreasing trend noted (EA

1987) from 1977 through 1985 was reversed trend from 1986

4-8

...
i.. :.

I.



, ,

, ,

, .

l~

through 1989 (Figure 4-3). A similar trend was evident for

station diversity, but it appeared to stop in 1984 and began

a steady increase through 1988. In 1989, this trend was

reversed again and decreased slightly. EA (1985, 1986,

1987) postulated that the decrease in diversity was related

to the increased dominance of spotfin shiners. It was

further suggested (EA 1986) that the increase in the trend

was related to the subsequent reduction in the proportion of

spotfin shiners ~n the total catch. The decrease in station

HI values in 1989 was coincident with the dramatic increase

of mimic shiner (59.9% of the total catch), and the drastic

reduction of spottail shiner, bluntnose minnow, fallfish,

white sucker, pumpkinseed, bluegill, and tessellated darter

from their relative importance in the 1988 catch.

Percent similarity (PSc) compares the station catches in

terms of species composition, and provides another type of

comparison of the fish community. Similarity values for

pairwise station comparisons are presented in Table 4-9.

Low values indicate relatively dissimilar communities

between two stations, while higher values indicate similar

communities. Like many of the community and abundance

parameters discussed previously, the similarity data

appeared to be much influenced by the abundance of spotfin

shiner and mimic shiner. For example, the lowest PSc

(20.0%) occurred between Stations 13B5 and 4A2 and resulted

from the extreme dominance of mimic shiner and spotfin

4-9



shiner at Station l3B5 (Table 4-4). Relative abundance of

these species was similar between Stations 13B5 and 9B3, and

resulted in the high PSc (86.7%). There was no pattern to

suggest any influence of the TMINS discharge. Sampling

Station lOA2 (downstream of the discharge) was quite similar

(88.3%) to station l6Al (upstream of the discharge).

Previously (EA 1985, 1986, 1987), the percent similarity

at stations upstream and downstream of the TMINS discharge

was used to investigate differences between operati~nal

(1976 to 1978 and 1986 to 1989) and non-operational (1979 to

1985) years (Figure 4-4). The PSc values for both pairwise

station comparisons were within the range observed

previously. There was no pattern that distinguished

operational and non-operational years, and consequently no

indication that the TMINS discharge influenced the community

of smaller fishes.

4.5 MULTIPLE-YEAR COMPARISONS: RELATIVE ABUNDANCE

The seine catches were examined for the study period

with catch per seine haul of common species (Table 4-10).

The total 1989 catch (45,980 fish) represented a minor

increase over the 1988 catch (44,691). However, since 44

additional hauls were taken in 1989, the catch in terms of

fish per haul was slightly lower (171.23/hau1·in 1988 vs.

l50.75/hau1 in 1989). The total 1989 catch was within the
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range observed previously, and was largely influenced by the

abundance of spotfin shiner, spottail shiner, and mimic

shiner (since 1987). Compared to 1988, there were

substantial decreases in many important species. Among

these, spottail shiner decreased 93.6% to its lowest total

since 1984. Decreases were also noted for bluntnose minnow

(42.0%), fallfish (94.6%), white sucker (95.8%), pumpkinseed

(62.3%), bluegill (54.3%), and tessellated qarter (53.5%).

However, these decreases were compensated by a major

increase in mimic shiner abundance (139.1% over its 1988

total), which" attained its highest total to date. The catch

of spotfin shiner also increased slightly (28.8%).

The seine catches in 1989 appeared to further reflect

the effect of natural populat~on cycles. A strong year

class was indicated for mimic shiner and spotfin shiner, but

several other species suffered weak year classes as

evidenced by steep downturns in their abundances. EA (1986,

1987) pointed out that a number of factors can affect the

abundance of fishes from year to year, including river flow,

water temperature, food availability, and competition.

Substantially higher river flow in 1989 and lower water

temperature, particularly April through July, favored the

success of late summer spawning fishes.

Seasonal Susquehanna River flow patterns, normally

characterized by high spring flows and lower flows in summer

and fall, favor the intermittent spawning of spotfin shiner

4-11



(Gale and Gale 1976) throughout July and August.

Intermittent spawning prolongs the spawning season and

protects the species against the destruction of entire year

classes (Niko1sky 1963). July and August river flows are

normally low and stable, as occurred in 1989, and afford

optimal spotfin shiner spawning conditions. Consequently,

spotfin shiner were very abundant during September and

October. In contrast, spottail shiner and white sucker

spawn in May and June, therefore their reproductive success

is sUbject to high and/or rapidly fluctuating river flow.

Heavy rains in May and June 1989 greatly increased river

flow and depressed water temperature and may explain the

downward trend in spottai1 shiner and white sucker numbers.

Starrett (1951) documented the negative effects of similar

high water on the spawning success and subsequent abundances

of minnows in the Des Moines River, where the spotfin shiner

and sand shiner (Notropis stramineus), another late spawner,

dominated. Increased catches of the mimic shiner, a species

closely related to N. stramineus, are also likely due to its

July and August spawning period.

Previous reports (EA 1985, 1986, 1987; RMC 1988a, 1989)

examined the annual seine catch (number per haul) of

dominant fishes at stations upstream (16A1) and downstream

(lOA2 and 9B3) of the TMINS discharge to determine

differences. The annnual abundance of spotfin shiner,

spottail shiner, and white sucker are presented in Figures
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4-5 through 4-7. For 1989, all species catches were similar

at stations i.rnmediately upstream (16AI) and downstream (983)

of the TMINS discharge. Unlike spotfin shiner, catches of

spottail shiner and white sucker at Station 10A2 were below

those at either Station l6Al or 9B3. Yet, all values were

within previously established ranges, except for spottail

shiner at 10A2 and 9B3 which established new lows for the

study. Therefore, the variability in station catches was

attributed to natural spatial and temporal distribution of

these species rather than to any influence of the TMINS

discharge.

4.6 PARASITES, DISEASE, AND MORPHOLOGICAL ANOMALIES

Fishes collected during routine seine surveys were

examined for external parasites, diseases, or morphological

anomalies. Although none of these conditions are unusual in

natural fish populations, a high frequency of any affliction

in one or more species may be evidence of stress.

In 1989, a total of 12,872 fish was examined; 1,711

specimens of 24 fishes had one or more types of parasites,

infections, and/or morphological anomalies (Table 4-11).

With the exception of black spot (fluke cysts)} glochidia

(larvae of freshwater mussels), pugheadedness, and skin

infections, affliction rates were less than 1.0%. Black

spot was most prevalent on spotfin shiner (8.3% of those
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examined} and b1untnose minnow (14.8%). G10chidia were most

common on cyprinids (27.1%) and sunfishes (53.2%). Skin

infections (which included fin rot, fin damage, fungus, and

tumors) were observed on 17 fishes, mostly on spottail

shiner, spotfin shiner, mimic shin~r, redbreast sunfish,

pumpkinseed, and bluegill. The gregarious nature of young

fishes, particularly spotfin shiner in slow-moving waters,

allows close proximity of parasite and host, and may explain

the relatively high incidences of black spot parasitism.

A total of 342 fish exhibited morphological anomalies.

pugheadedness (abnormal formation of the skull) was most

common and occurred primarily on spotfin shiner (72), and

mimic shiner (202). Scoliosis (lateral spinal curvature)

'was observed on seven different fishes. Ten spotfin shiner,

8 mimic shiner, and 1 each of the b1untnose minnow and

bluegill exhibited mouth (mandibular) deformity.

Patterns of parasitic infection and morphological

anomalies observed in 1989 were similar to those reported

previously (EA 1985, 1986, 1987; Nardacci and Associates

1980, 1981, 1982, 1983, 1984; RMC 1988a, 1989). It appears

the patterns were most affected by natura~ trends in

parasite life cycles, water temperature, and natural

conditions rather than influences associated with TMINS

operation.
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TABLE 4-1

location and description of seine stations sampled in York Haven Pond.

.,
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Station Number

TM-SE-l3BS{a)

TM-SE-1085

TM-SE-16Al

TM-SE-lOA2

TM-SE-9B3

TM-SE-4A2

Location and Description

Boat launch along northwest shore of York Haven Pond
just downstream from southernmost Pennsylvania Fish
Commission boat ramp. Bottom consisted of mud
interspersed with a few large boulders. A small
backwater sometimes receiving runoff was also seined.
About 20 mof shoreline was sampled; depth averaged 0.7 m.

Southwest shore of York Haven Pond just upstream from
York Haven Generating Station race. The station
extended from a mud-bottomed beach interspersed with
debris and rubble to a bedrock enclosed backwater about
100 m downstream. Water willow (Justicia americana)
and wild celery (Vallisneri~ americana) were common.
The beach averaged 0.7 m in depth; the backwater
averaged 1.0 m.

West shore of TM! near Gate 19 about 500 m upstream
from discharge. The station extended from a rubble
and boulder shoreline to a mud-bottomed run about
25 m downstream. Coal dirt and gravel were also
common along the shoreline, which supported water
willow. Average depth was 0.8 m.

West shore of TMI, 150 mdownst~eam from discharge.
The station extended about 75 m along a gravel beach
that averaged 0.7 m in depth. Gravel, mud, and coal
dirt were common substrates. Water willow covered the
shoreline and was often partially submerged.

West shore of TMI, 2,000 m downstream from discharge.
Most sampling was done along a gravel beach and boat
ramp. Offshore, the bottom changed to mud. About
20 m of shoreline was sampled; average depth was 0.7 m.
Large trees lined the shoreline upstream from the boat
ramp and were sometimes partially submerged. The York
Haven Dam marked the downstream end of the station and
created a backwater.

East shore of east channel. Main substrate was mud,
but rubble and some boulders were also common. About
25 m of shoreline was sampled; the bottom dropped
abruptly to a depth of about 0.9 m. The beach was
supported by submerged railroad ties.

(a) Prefix TM-SE- deleted from station numbers for discussion in text.
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TABLE 4-2

List of scientific and common names of fishes collected by seine from
the Susquehanna River near TMINS in 1989.

Scientific Name

Clupeidae
Alosa sapidissima (Wilson)
Dorosoma cepedianum (Lesueur)

Osm~ridae

Osmerus mordax (Mitchill)

Cyprinidae
Cyprinus carpio Linnaeus
Notemigonus crysoleucas (Mitchill)
Notropis amoenus (Abbott)
Notropis cornutus (Mitchill)
Notropis hudson ius (Clinton)
Notropis procne (Cope)
Notropis rubellus (Agassiz)
Notropis spilopterus (Cope)
Notropis volucellus (Cope)
Pimepqales notatus (Rafinesque)
Rhinichthys atratulus (Hermann)
Semotilus corpora1is (Mitchill)

Catostomidae
Catostomus commersoni (LaCepede)
Hypentelium nigricans (Lesueur)
Moxostoma macrolepidotum (Lesueur)

Ictaluridae
Ictalurus punctatus (Rafinesque)

Cyprinodontidae
Fundulus diaphanus (Lesueur)

4-16

Common Name

Herrings
American shad
Gizzard shad

Smelts
Rainbow smelt

Carps and Minnows
Common carp
Golden shiner
Comely shiner
Common shiner
Spottail shiner
Swallowtail shiner
Rosyface shiner
Spotfin shiner
Mimic shiner
Bluntnose minnow
Blacknose dace
Fallfish

Suckers
white sucker
Northern hog sucker
Shorthead redhorse

Bullhead catfishes
Channel catfish

Killifishes
Banded killifish
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TABLE 4-2

Continued.

Scientific Name

Centrarchidae
Ambloplites rupestris (Rafinesque)
Lepomis auritus (Linnaeus)
Lepomis cyane11us Rafinesque
Lepomis gibbosus (Linnaeus)
Lepomis macrochirus Rafinesque
Micropterus do1omieui Lacepede
Micropterus sa1moides (Lacepede)
Pomoxis annu1aris Rafinesque
Pomoxis nigromaculatus (Lesueur)

Percidae
Etheostoma olmstedi Storer
mtheostoma zonale (Cope)
Percina peltata (Stauffer)
Stizostedion vitreum

vitreum (Mitchil1)

4-17

Common Name

Sunfishes
Rock bass
Redbreast sunfish
Green sunfish
pumpkinseed
Bluegill
Smallmouth bass
Largemouth bass
White crappie
Black. crappie

Perches
Tessellated darter
Banded darter
Shield darter
Walleye



TABLE 4-3

Temporal distribution of fishes taken by seine near TMINS in 1989.

13 22 30 8 21 14 3 16 7 18 18 2
Apr May May Jun Jun Jul Aug Aug Sep Sep Oct Nov Total t Catch

American shad - - - - 7 2 - - - - - - 9 +
Gizzard shad - - - - - 3 - - 267 275 - - 545 1.2
Rainbow smelt - - 1 - - - - - - - - - 1 +
Common carp - - - 1 - - - - - 1 - - 2 +
Golden shiner 3 - 2 1 1 1 - - 2 1 1 - 12 +
Comely shiner - 2 1 - - 1 6 21 6 2 3 - 42 0.1
Common shiner 1 - - - - - - - - - - - 1 +
Spottail shiner 33 3B 96 73 56 77 47 13 10 - 2 47 492 1.1
Swallowtail shiner 27 19 12 12 14 1 14 11 4 33 29 66 242 0.5
Rosyface shiner - - 1 - - - - - - - - - 1 +
Spot-fin shiner 716 649 282 180 297 2.11 86 406 2431 2794 4062 826" 12940 2B.1
Mimic shiner 715 ISB 192 209 323 36 236 745 4162 8518 6316 5920 27560 59.9
Bluntnose minnow 197 115 32 57 31 49 27 SO 21 23 18 ll8 738 1.6
Blaclmose dace - - - - - - - - - 1 - - 1 +
Fa1lfish - 3 3 17 16 11 - 2 - - - - 52 0.1
White sucker - - 10 154 11 1 - 1 - - - - 177 0.4
Northern hog sucker - - - - 2 - - - - - - - 2 +
Shorthead redhorse - - - - 1 - 2. - - - - - 3 +

,I:>. Channel catfish 3 - - 34 - - 121 1 - - - - 159 0.3
I Banded killifish 3 1 1 1 2 2 1 - - - - - 11 +

I-' Rock bass 3 - - - 6 6 - - 1 2. 2. 5 25 +
<Xl Redbreast sunfish 11 45 24 14 9 B 6 5 6 2 - 3 133 0.3

Green sunfish 45 23 14 8 9 11 1 5 4 4 5 5 134 0.3
Pumpkinseed 115 93 135 80 91 60 64 53 124 53 93 7 968 2.1
Bluegill 196 97 63 21 27 30 11 12 430 97 163 16 1163 2.5
Lepomis hybrid - 1 - - 1 3 2 - - - - - 7 +
Smallmouth bass - 19 8 2 18 2 2. 1 1 1 - - 54 0.1
Largemouth bass - - - - 1 1 - 1 - 1 6 - 10 +
White crappie 2 2 - - 1 11 - - 1 2 - - 19 +
Black crappie - 1 - - - 3 - - - - - - 4 +
Tessellated darter 88 13 2 6 156 138 14 14 11 11 6 1 460 1.0
Banded darter 2 1 - - - - - - - - - - 3 +
Shield darter - - - - 6 3 - - - - - - 9 +
Walleye - - - - - 1 - - - - - - 1 +

No. of Specimens 2160 1310 879 870 1086 672 640 1341 7481 11821 10706 7014 45980
No. of Species 17 17 18 17 22 24 15 16 16 IB 13 11 33
No. of Hauls 23 26 26 26 22 30 31 32 25 20 20 24 305
No. of Fish/Haul 93.91 50.38 33.81 33.46 49.36 22.40 20.64 41.91 299.24 591.05 535.30 292.25 150.75
Diversity Index 2.50 2.50 2.79 3.05 2.89 3.09 2.75 1.80 1.59 1.12 1.20 0.83 1. 73

+ Less than 0.05%.
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TABLE 4-4

Distribution of fishes taken by seine at the stations sampled near TMINS in 1989. Station prefix TM-SE-
deleted from table.

13B5 10B5 16Al 10A2 9B3 4A2 Total % Catch

American shad - 2 2 5 - - 9 +
Gizzard shad - 29 1 1 2 512 545 1.2
Rainbow smelt - - - 1 - - 1 +
Common carp - 1 1 - - - 2 +
Golden shiner - 3 3 1 - 5 12 +
Comely shiner 2 17 B 5 10 - 42 0.1
Common shiner 1 - - - - - 1 +
Spottail shiner 105 61 132 47 137 10 492 1.1
Swallowtail shiner 112 20 19 34 19 38 242 0.5
Rosyface shiner - - - 1 - - 1 +
Spotfin shiner 2287 1632 2836 4033 1818 334 12940 28.1
Mimic shiner 16716 274 1857 1779 6774 160 27560 59.9
Bluntnose minnow 136 97 10 47 72 376 738 1.6
Blacknose dace - - - - - 1 1 +
FalLfish 8 7 10 18 8 1 52 0.1
White sucker SS . 2-5 48 15 31 3 177 0.4
Northern hog sucker - - - 1 1 - 2 +,;:.

I Shorthead redhorse - - 2 - 1 - 3 +
t-' Channel catfish - - 1 - 156 2 159 0.3
\0 Banded killifish 8 - 1 1 - 1 11 +

Rock bass - 9 3 11 1 1 25 +
Redbreast sunfish 16 31 46 16 13 11 133 0.3
Green sunfish 3 11 11 2 5 102 134 0.3
Pumpkinseed 81 237 38 74 142 396 968 2.1
Bluegill 13 31i 10 3 15 811 1163 2.5
Lepomis hybrid - - - - 1 6 7 +
Smallmouth bass 11 4 14 13 6 6 54 0.1
Largemouth bass - 1 1 - - 8 10 +
White crappie 1 4 4 3 - 7 19 +
Black crappie - - 1 - - 3 4 +
Tessellated darter 56 57 92 73 151 31 460 1.0
Banded darter - - 1 1 1 - 3 +
Shield darter 4 - 1 3 1 - 9 +
Walleye 1 - - - - - 1 +

No. of Specimens 19616 2833 SI!P 6188 9365 2825 45980
No. of Species 19 21 27 25 21 22 33
No. of Hauls 39 61 58 54 42 51 305
No. of Fish/Haul 502.97 46.44 88.84 114.59 222.98 55.39 150.75
Diversity Index 0.81 2.26 1.61 l,j7 1.34 2.88 1. 73

+ Less than 0.05% •.
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TABLE 4-6

Summary by date of fish biomass (g) at the seine stations sampled
near TMINS in 1989. Station prefix TM-SE- deleted from table.

l3B5 10B5 l6Al 10A2 9B3 4A2 Total

" 13 Apr 259.6 18.1 55.0 45.5 188.6 389.8 956.6

22 May 288.3 113.3 119.6 181. 7 103.8 300.4 1107.1

30 May 178.6 134.2 217.1 179.1 122.3 140.8 972.1

8 Jun 167.4 279.9 282.4 151.4 79.8 118.3 1079.2

21 Jun 103.6 231. o. 405.3 312.7 157.4 176.3 1386.3

14 Jul 104.9 201.6 231.5 151.7 68.7 205.5 963.9

3 Aug 77.8 50.8 120.9 149.3 294.8 109.6 803.2

16 Aug 102.2 110.1 256.2 47.5 229.7 46.0 791.7

7 Sep 117.5 103.5 202.5 49.8 298.8 36.1 808.2
I - 18 Sep 510.0 115.0 205.8 217.4 190.2 33.0 1271.4:

18 Oct 655.5 48.8 147.6 158.9 148.4 95.6 1254.8

2 Nov 408.9 44.5 8.2 97.3 515.5 85.4 1159.8

Total 2974.3 1450.8 2252.1 1742.3 2398.0 1736.8 12554.3
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TABLE 4-7 LENGTH FREQUENCY. TOTAL AND MEAN WEIGHT, CONDITION FACTOR (K).
AND REPRODUCTIVE STATUS (R). PER 5 MM FL INTERVAL OF SPOTFIN SHINER
COLLECTED BY SEINE NEAR TMINS IN 1989.

. .
Fork length

(5 mm intervals) Number

Total
Weight

(g)

Moan
Weight

(g) K R
lit

------------------------------------------------------------------------------
TM-AQF-4A2--.-------------._------------_.._--------------------------------------------

11 - 15 1 0.02 0.02 0.59 v
16 20 54 2.79 0.05 0.65 v
21 - 25 38 3.60 0.09 0.61 v
26 30 38 7.60 0.20 0.74 Y
31 - 35 47 15.70 0.33 0.78 V
36 - 40 22 11. 00 0.50 0.76 V
41 - 45 8 5.80 0.72 0.80 J
46 - 50 4 4.60 1. 15 0.92 J
51 - 55 1 1.40 1.40 0.84 J I -
56 - 60 1 2.4£1 2.40 1 • 11 J
61 - 65 1 2.70 2.70 0.98 A

------------------------------------------------------------------------------
TM-AQF-S83------------------------------------------------------------------------------

11 - 15 26 0.48 0.02 0.55 V
16 - 20 261 12.84 0.05 0.64 v
21 - 25 211 20.90 0.10 0.63 V -I ,
26 - 30 185 35.70 0.19 0.71 V
31 - 35 90 29.60 0.33 0.77 V
36 - 40 66 34.00 0.52 0.80 V
41 - 45 52 40.60 0.78 0.B6 J
46 - 50 21 23.60 1. 12 0.90 J ;
51 - 55 12 18.40 1.53 0.92 J

.
56 - 60 2 3.90 1.95 0.90 J
61 - 65 1 3.60 3.60 1.31 A

TM-AQF-10A2

11 - 15
16 - 20
21 - 25
26 - 30
31 - 35
36 40
41 - 45
46 - 50
51 - 55
56 - 60
61 - 65
66 - 70
71 - 75
76 - 80
81 - 85

•

5
211
255

91
91
39
37
23

7
13

5
4
1
2
2

0.09
, 1 .83
25.40
17.30
30.70
20.00
30.80
26.70
'0.90
29.10
14.90 .
17.00
5.30

13.90
15.80

0.02
0.06
0.10
0.19
0.34
0.51
0.83
1. 16
1.56
2.24
2.98
4.25
5.30
6.95
7.90

0.53
0.70
0.64
0.70
0.79
O.BO
0.91
0.93
0.94
1.04
1.09
1.24
1.26
1.36
1.29

v
v
v
Y
v
V
J
J
J
J
A
A
A
A
A

V=young, J=juvenlle. A=adult

4-22



, .

1.

, .

, ,

TABLE 4-7 CONTINUED.

Total Mean
Fork length Weight Weight •

(5 mm intervals) Number (\il) (9) K R---------------- ------
------------------------------------------------------------------------------

TM-AQF-IOB5------------------------------------------------------._----------------------
6 - 10 23 0.10 0.00 0.43 V
11 - IS 110 1.30 0.01 0.35 V
16 - 20 210 1I .~3 0.05 0.67 v
21 - 25 259 25.70 0.10 0.64 V
26 - 30 150 28.20 0.19 0.70 V
31 - 35 79 25.90 0.33 0.76 V
36 - 40 54 2B.50 0.53 0.82 V
41 - 45 34 26.BO 0.79 0.87 J
46 - 50 IB 20.20 1. 12 0.90 J
51 - 55 20 30.20 1.51 0.91 J
56 - 60 13 27.50' 2.12 0.98 J
61 - 65 2 4.80 2.40 0.87 A
71 - 75 2 9.70 4.85 I. IS A
76 - 80 1 5.70 5.70 1.11 A
86 90 1 8.40 B.40 1.15 A
91 - 95 1 11.30 11.30 1.32 A

------------------------------------------------------------------------------
TM-AQF-13B5------------------------------------------------------------------------------

1 I - IS 15 0.26 0.02 0.51 V
16 20 192 9.70 0.05 0.63 V
21 - 25 268 26.80 0.10 0.64 V
26 - 30 167 29.40 0.18 0.65 Y
31 - 35 82 24.70 0.30 0.70 Y
36 - 40 59 29.40 0.50 0.78 V
41 45 42 32.7.Q 0.78 0.85 J
46 - 50 26 30.10 1.16 0.93 J
51 - 55 19 31.20 1.64 0.99 J
56 - 60 7 14.60 2.09 0.97 J
61 - 65 6 16.10 2.68 0.98 A
66 70 4 14.90 3.72 . 1.09 A

" - 75 5 24.50 4.90 1, 16 A
B6 - 90 I 9.70 9.70 1.33 A

•
Y=young. J=juventle, A=adult
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TABLE 4-7 CONTINueo.

Total Mean
Fork length Weight Weight •

(5 mm intervals) Number (9) (9) K R----------------
------------------------------------------------------ ---~--------------------

TM-Aa~-16AI------------------------------------------------------------------------------
11 - 15 27 0.45 0.02 0.49 V
16 - 20 144 7.90 0.05 0.69 V
21 - 25 292 30.90 0.11 0.68 V
26 - 30 143 28.00 0.20 0.73 V
31 - 35 54 18.00 0.33 0.78 V
36 - 40 59 34.60 0.59 0.92 Y
41 - 45 56 45.40 O.Bl 0.B9 J
46 - 50 46 54.50 1.18 0.95 J
51 - 55 18 28.70 1.59 0.96 J
56 - 60 11 24.30 2.21 \.02 J
61 - 65 3 8.70 2.90 1.06 A
66 - 70 6 23.70 3.95 1.15 A
71 - 75 3 16.50 5.50 1.30 A
76 - 80 4 25.60 6.40 1. 2S A
81 - 85 , 7.60 7.60 1. 24 A
8S - 90 3 23.20 7.73 1.06 A
91 - 95 1 14.90 14.90 1.74 A

*
Y=young. J=juven\le. A=adult
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TABLE 4-8 LENGTH FREQUENCY. TOTAL ANO MEAN WEIGHT, CONDITION FACTOR (K).
AND REPRODUCTIVE STATUS (R) PER 5 MM FL INTERVAL OF MIMIC SHINER
COLLECTEO BV SEINE NEAR TMINS IN 1989.

---------------------------------------~-------------------------------------

Fo,..k length
(5 mm inte,..vals) Number

Total
WeIght

(e)

TM-AQF-4A2

Mean
Weight

(g) K
..

R

11 - 15 3 0.07 0.02 0.69 v
16 - 20 36 2.00 0.06 0.69 V
21 - 25 67 8.00 0.12 0.76 V
26 - 30 28 5.90 0.21 0.78 Y
31 - 35 20 6.80 0.34 0.79 V
36 - 40 5 2.90 0.58 0.91 J
41 - 45 1 0.80 0.80 0.88 J

TM-AQF-9B3
------------------------------------------------------------~-----------------

11 - 15 43 0.95 0.02 0.65 V
16 - .20 266 15.00 0.06 0.70 V
21 - 25 278 30.00 0.1.1 0.69 V
26 - 30 93 IB.BO 0.20 0.75 V
31 - 35 88 32.60 0.37 0.86 V
36 - 40 52 30.40 0.58 0.91 J
41 - 45 12 9.90 0.83 0.91 J- 46 - 50 3 3.30 1. 10 0.8B J
51 - 55 1 1. 10 l. 10 0.66 J

TM-AQF-l0A2

11 - . 15 37 0.94 0.03 0.75 V
16 - 20 206 11.40 0.06 0.69 v
21 - 25 214 24.50 0.11 0.73 V
26 - 30 73 15.20 0.21 0.77 V
31 - 35 51 20.10 0.39 0.92 v
36 - 40 82 50.60 0.62 0.96 J
41 - 45 77 69.90 0.91 1.00 J
46 - 50 11 14.10 I. 28 1.0'3 J

---------------------------------------------------~--------------------------..
v=young. J=juvenlle. A=adult
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TABLE 4-8 CONTINUED.

Fork length
(5 mm intervals) Number

Total
Weight

(9)

TM-AQF-IOB5

Mean
Weight

(g) K
•

6 
11 
16 
21 
26-
31 
36 
41 
46 -

lO
15.
20·
25
30
35
40
45
50

6
65

113
36
15
16
14

7
2

0.05
1. 21
5.16
4.10
3.0.0
6.20
8.20
5.80
2.30

TM-AQF-13B5

0.01
0.02
0.05
0.11
0.20
0.39
0.59
0.83
1. IS

0.B3
0.S5
0.57
0.73
0.74
0.90
0.92
0.91
0.92

v
V
V
V
V
V
J
J
J

I ,

f '

II - 15
16 - 20
21 - 25
26 - 30
31 - 35
36 - 40
41 - 45
46 - SO
51 - 55
56 - 60

1 I - 15
16 - 20
21 - 25
26 - 30
31 - 35
36 - 40
41 - 45
46 50
51 - 55

•

12
273
373
152
129
83
65
18
3
I

4
106
198
54
20
63

203
77

8

0.30
14.84
38.70
29.BO
44.70
46.60
57.10
20.9'0
4.50
2.60

TM-AQF-16AI

0.07
6.53

22.40
11.80
8.10

41.50
194.50
102.80

13.90

0.03
O.OS
0.10
0.20
0.35
0.56
0.88
1. 16
1. SO
2.60

0.02
0.06
O. '1
0.22
0.40
0.66
0.96
l. 34
1. 74

0.74
0.6B
0.66
0.73
0.81
0.-88
0.96
0.93
0.90
1.20

0.52
0.77
0.72
0.81
0.94
1.03
l. 05
1.07
l. OoC

v
V
V
V
V
J
J
J
J
A

v
V
V
V
V
J
J
J
J

, .

I •

I •

r -

.,

V=young, J=juv~nile, A=adult
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TABLE 4-9

Percent similarity indices of species composition between seine
stations near TMINS, April through November 1989. Station prefix
TM-SE- deleted from table.

lOBS l6Al 10A2 9B3 4A2
, .

13B5 24.5 50.1 43.4 86.7 20.0
t • lOBS 72.9 73.1 3S.6 44.8

- l6Al 88.3 60.7 21.7
I.

10A2 53.0 22.3
r·

, . 9B3 22.1
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TABLE 4-10

Relative contribution of key species to the annual seine catches near
TMINS, 1977 through 1989.

Study Total Catch Per Seine-Haul
Year Catch(a} Spotfin Spottail B1untnose Mimic White

Shiner Shiner Minnow Shiner Sucker

1977 25,683 9 38 7 <1 4
, .

1978 29,414 7 42 3 <1 10

1979 39,068 35 20 4 1 21
r'

1980 37,920 31 40 2 <1 4

1981 57,117 107 13 4 6 1 ..
1982 67,051 136 8 3 9 2

1983 67,041 175 24 4 21 <1

1984 29,524 80 1 4 9 2

1985 56,672 103 63 5 4 3 -I •

1986 26,775 66 9 1 8 2

1987 31,383 65 20 2 27 1 ..
1988 44,691 38 30 5 44 16

1989 45,980 42 2 2 90 <1
r -

(a) Includes all species, not just those listed.

.i ...

4-28



:'1

TABLE 4-11

Incidence of parasites, diseases, and/or morphological anomalies on fishes captured by seine near TMINS,
April through November 1989.•

t::
III VI >, I:: 0 to QJ

•.-1 •.-1 ,J.I 0 •.-j l1J to U
III to to VI '.-1 '.-1 .f.J .f.J l1J .f.J1::
QJ •.-j III 0

oJ::fl
Q) .f.J III U t:: c: l1J

~ III oJ:: oJ:: Q) '.-1 >, '" U •.-1 rl •.-j ..-l •.-j Ql'O
U.f.J l:: U U .c: ,.of .f.JO QJ t:: QI U Ill..-l III a U,.-I
III 0 1-4 Ql 0 t:J\ 0 ::lll-l % '.-I"-l III .f.J .... .f.J1ll k U
r-le, Ql Ql .-t ::l l) o QJ .l4C tl Oll-l ox Ql I::
~tJ) ..:I ..:I C!> ~ tJ) ~Q ~ WI-! ~I<l: e-<r.:l "' ....

American shad - - - - - 1 - - - - 1 9 11.1
Golden shiner 2 1 - 1 - - - - 1 - 5 12 41. 7
Comely shiner - - - - - - - - - 1 1 42 2.4
Common shiner 1 - - - - - - _. - - 1 1 100.0
Spottail shiner 14 4 - 29 6 2 - '1 22 3 81 492 16.5
Swallowtail shiner 1 - - 7 7 1 - 1 4 -' 21 242 8.7
Spotfin shiner 38B 5 - 65 72 5 10 1 39 3 588 4659 12.6
Mimic shiner 2 47 - 16 202 3 8 - 39 1 318. 3863 8.2
Bluntnose minnow '102 8 - 2 18 1 1 - 16 - 148 691 21.4
B1acknose dace 1 - - - - - - - - - 1 1 100.0
Fallfish 18 2 - - - - - - - - 20 52 38.5
Shorthead redhorse 1 - - - - - - - - - 1 3 33.3
Channel catfish - - - - - - - - 2 - 2 20 10.0

H::>o Banded killifish - - - - - - - - 1 - 1 11 9.1
I Rock bass - - - 2 - - - 3 1 - 6 22 27.3N

\0 Redbreast sunfish - 2 1 11 - - - 4 24 - 42 132 31.8
Green sunfish - 2 - 38 - - - - 10 - 50 121 41.3
Pumpkinseed - 37 - 85 1 - - - 31 - 154 907 17.0
Bluegill 16 6 - 97 - 2 1 2 22 - 146 1071 13.6
Smallmouth bass - 2 1 - - - - - 7 - 10 44 22.7
Largemouth bass 1 - - - - - - - 2 - 3 6 50.0
White crappie - - - 2 - - - - - - 2 B 25.0
Tessellated darter 5 5 8 86 1 - - - 2 - 107 460 23.3
Banded darter - - - 1 - - - - 1 - 2 3 66.7

Total 552 121 10 442 307 15 20 12 224 B 1711 12872 13.3
Percent 4.3 0.9 0.1 3.4 2.4 0.1 0.2 0.1 1.7 O.J:

* Includes fish with fin rot, fungus, tumors, or cysts.
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Figure 4-1. Location of seine stations sampled in York Haven Pond (station
prefix TM-SE- deleted).
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5. ELECTROFISHING

5.1 METHODS

Electrofishing surveys were conducted at six nearshore

stations in York Haven Pond (Figure 5-1). Specific

locations and habitat characteristics are described in Table

5-1. Surveys· were conducted twice each month in May, June,

August, and September; and once each in April, July,

October, and November 1989.

The electrofishing system consisted of a Coffelt VVP-lO

variable voltage pulsator, powered by a 5.0 kw alternato(,

and mounted in a 6.4 m aluminum boat. Positive and negative

electrodes of 1.2 m 1~ngths of flexible conduit were

suspended from two 0.9 m diameter aluminum hoops; these were

suspended from aluminum booms about 2.0 m in front of the

boat. The electric circuit was controlled by a foot

activated switch on the bow of the boat; alternating current

was used for all surveys. Sampling was conducted at night

with the aid of bow-mounted flood lamps.

Data recorded for each survey were time, duration of

sample (in minutes), air and surface water temperatures,

surface dissolved oxygen concentration and pH, Secchi disc,

conductivity, output voltage, and amperage. Instrumentation

and procedures for these measurements are described in

Chapter 7 and follow GPU (1987). To sample, the boat was

maneuvered slowly downstream through the station, as close
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to shore as possible (1 to 10 m offshore). Stunned fish

were netted at the bow and placed in holding tubs containing

water treated with the anesthetic TMS (tricaine

methanesulfonate) to facilitate handling and reduce injury.

Larger stunned specimens of common carp and quillback (>250

mrn FL) were not placed in the tubs but were counted by the

netting crew. At the end of a sampling run, the boat was

returned to the center of the station, and the catch was

processed.

Each fish was identified to species; measured to the

nearest millimeter FL; weighed to the nearest gram; and

inspected for diseases, parasites, and morphological

anomalies. If a collection consisted of more than 50

specimens of a single species, a subsample of 50 specimens

was selected for individual processing, and the remainder

counted. Normally, fish were released after processing.

Periodically, however, some specimens were retained for

radiological analysis as part of the Radiological

Environmental Monitoring Program.

Scientific and common names of fishes captured during

the 1989 electrofishing surveys are presented in Table 5-2.

Taxonomic order of presentation followed Robins et al.

(1980).

Data analysis consisted of calculating percent

similarity (PSc) among sampling station catches; species

diversity by station and date; condition factors; and

5-2
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analysis of variance (ANOVA) to analyze catch differences

among stations, months (or seasons), and years. Calculation

of PSc and diversity indices was identical to those

described in Chapter 2. Mean lengths, weights, and

condition factors (described in Chapter 4) were determined

for fishes that comprised more than 10% of the 1989 catch.

The 1989 catch was transformed to catch-per-minute and

subjected to a two-factor ANOVA with stations and seasons as

factors. Seasons were defined as follows: spring, 19 April

through 14 June: summer, 28 June through 23 August: and

fall, 12 September through 7 November~ A three-factor ANOVA

(year, month, station) was used to evaluate multiple year

catch-per-minute data. In both analyses, catch-per-minu~e

data were transformed to the 4th root to stabilize variance •

When significant differences (p~0.05) were identified among

stations, months, seasons, or years, Tukey's studentized

range test was used to identify significantly different

means. The ANOVAs were conducted using SAS sof~ware,

Version 6 (SAS Institute, Inc., Cary, NC).

Also, Cochran's Q-statistic and M-statistic (Hendrickson

1978) were applied to 1989 station totals. The Q-statistic

compared the number of species per station, while the M

statistic tested for differences in species composition

based on the number of species in common at each station.

Results were compared at the 95% probability level to values

in the chi-square distribution.
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5.2 COMPOSITION, RELATIVE ABUNDANCE, AND DISTRIBUTION: 1989

Numbers of fishes collected by the electrofisher during

each survey are presented in Appendix D and summarized in

Tables 5-3 through 5-5. A total of 6,299 specimens of 28

fishes, representing six families, was taken in 72

collections. Sunfishes, the largest family, were

represented by nine species, while carps and minnows

(cyprinids) were represented by eight. All other families

consisted of three or fewer species.

Sunfishes were the most abundant group numerically;

5,123 specimens comprised 81.3% of·the total catch (Table 5

5), and included the top five species (redbreast sunfish,

green sunfish, pumpkinseed, bluegill, and smallmouth bass)

taken (Table 5-3). The second most abundant family was

cyprinids which accounted for 9.6% of the total catch. The

spottai1 shiner (seventh ranked species) and spotfin shiner

(ninth ranked species) were the most common cyprinids taken.

Suckers were the third most abundant family. and comprised

6.7% of the total catch. The abundance of the sucker family

was largely due to the quillback catch (sixth ranked

species). Together, the sunfish, cyprinid, and sucker

families accounted for 97.6% of the total catch.

The temporal distribution of the electrofishing catch is

presented in Table 5-3. Total catch varied considerably

among individual sample dates. Fluctuations in total catch
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were almost entirely due to the abundance of the redbreast

sunfish, green sunfish, pumpkinseed, bluegill, and

smallmouth bass. A generalized seasonal pattern emerged

that was characterized by high catches in the spring (April

through early June), followed by a period of variable and

slightly lower catches in the summer (late June through

August), and increased catches in the fall (September

through November). The high spring catches were

predominantly redbreast sunfish, pumpkinseed, and·smallmouth

bass, which accounted for 63.7% of the total catch. The

fall catch was dominated by green sunfish, pumpkinseed, and

bluegill, which comprised 62.1% of the catch.

Spatial differences in abundance and number of species

among stations is presented in Table 5-4. The total catch

was high and quite similar at Stations 10A3, llB1, and 13Al

(1,234, 1,136, and 1,127 specimens~ respectively), moderate

at Station 9BS (1,044), and low at Stations 10B3 and 4Al

(885 and 873, respectively). The total catch and number of

species were closely associated. Stations with high catches

had the most species (10A3, 11B1, and l3Al; 22 species

each), while stations with low to moderate catches had fewer

species (9BS, 10B3, and 4Al~ 20, 20, and 18 species,

respectively). Variations in the annual station catches may

reflect the spatial differences in the abundance of several

key species. Among those stations with large catches,

quillback, pumpkinseed, and bluegill were most abundant at
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Station IIBl (comprising over 77% of the catch), while

redbrea~t sunfish, pumpkinseed, and smallmouth bass were

abundant at 13Al and lOA3. The moderate catch at Station

9Bl was dominated by spottail shiner, green sunfish,

pumpkinseed, and smallmouth bass. ~Ithough these species

were common at Stations 4Al and lOB3 their abundance was

reduced.

The results of the two-factor analysis of variance

provide a quantitative evaluation of spatial and temporal

differences in the catch-per-minute (Table 5-6).

Significant differences were identified for stations, but

not for seasons (Table S-7). The variance due to the

interaction between these factors was also significant, so

the effect of single factors on the catch rate was not

independent. An examination of the seasonal mean catch

rates at each station revealed low catch rates at Stations

4AI and IIBI in the spring and summer followed by an

unexpected high catch rate in the fall. The catch rates at

Stations 13Al, lOA3, and 9BI were high in the spring and

summer and relatively low in the fall. station lOB3 was

intermediate with high catch rates in the spring and lower

catch rates in the summer and fall. This variation in

seasonal catch rates at individual stations resulted in the

overall average showing no differences in Tukey's range test

among seasonal or station means. Thus, the small

differences noted above had little, if any, effect on the
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catch rates over the study period. The 1989 e1ectrofishing

catch rates revealed no evidence to suggest that the

operation of TMINS had any influence on the distribution of

fish populations (total catch) in York Haven Pond.

5.3 GROWTH AND CONDITION FACTOR (K)

Growth (mean lengtbs and weights) and condition factors

(K) were determined for those species comprising at least

10% of the total catch (pumpkinseed, bluegill, and

sma11mouth bass).

The mean length and weight of pumpkinseed declined from

April through August, and fluctuated thereafter (Table 5-8).

The decline in the mean length and weight resulted from

recruitment of young and juvenile fish into the sample.

Larger (adult) fish were common in the spring; their

importance declined in the summer as smaller (juvenile) fish

became common.

Mean K of pumpkinseed increased from April (2.51) to a

peak in May (2.74), declined through July, and remained

relatively unchanged through November (Table 5-8). The high

K factor in May was likely due to the reproductive condition

of females.

The growth of bluegill declined from April through July,

fluctuated during August and September, before increasing

through November (Table 5-8). The decline in mean length
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and weight resulted from a change in the catch from larger

(adult) fish in "the spring (April through June) to smaller

(juvenile) fish in the summer (July and August). The

subsequent increase in growth resulted from the continued

growth and dominance of these juvenile fish in the fall

(September through November).

Mean K of bluegill, like that of pumpkinseed, peaked in

May (2.70); values in other months ranged from 2.57 in June

to 2.09 in November (Table 5-8). Mean K de~lined steadily

from ~une through November, except for a minor increase in

October. The decline in condition was likely the result of

the discharge or reabsorption of gametes.

The mean length and weight (growth) of smallmouth bass

fluctuated substantially over the study period; highest

values occurred in August while the lowest values were

recorded in May (Table 5-8). No discernible temporal trend

in growth was evident. The reason for this fluctuation may

be related to the dominance of either juvenile or adult fish

in the catch.
~

The mean K for smallmouth bass was highest in May and

June (l.Sl) and lowest in July (1.39) (Table 5-B).

Generally, mean K increased from April through May, remained

high in June, and declined through November. The changes in

mean K are probably reflective of the reproductive status of

the popUlation.
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The condition factors presented herein were compared

with published condition data for other water bodies.

Carlander (1977) compiled condition data for pumpkinseed,

bluegill, and smallmouth bass from a number of different

lakes and streams in the United states and Canada. Because

K factors can vary with season, sex, sexual maturity, and

age, comparisons are general and are not strictly

quantitative'. In addition, certain lI average" conversions

(Carlander 1977) were used to convert published data from

standard anq total lengths to fork lengths for comparison to

the Susuqehanna River data. Thus, cross-population

comparisons are gross in nature, but nonetheless may be used

to assess the well-being or fitness of a fish popUlation.

Pumpkinseed condition factors for the 1989 TMINS study

(range of monthly means, 2.31 to 2.74) (Table 5-8) were

similar to data presented by Carlander (1977) for other

pumpkinseed popUlations (range of means 1.79 to 3.03), and

were near the upper end of the reported range. The bluegill

condition data (range 2.09 to 2.70) were also similar to

data presented in Carlander (1977) (range 1.11 to 3.27), and

were within the median of the reported range. Similarly,

the range of mean K for Susquehanna River smallmouth bass

(1.39 to 1.51) also fell within the reported range (1.08 to

2.12). Thus, the condition of these fishes from the

Susquehanna River near TMINS was comparable those from other

systems.
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When data are available, as in the present case, it is

useful to compare condition factors for the same populations

across time. Annual mean K factors for pumpkinseed (EA

1987; RMC 1988a, 1989) and smal1mouth bass (EA 1986; RMC

1988a, 1989) were compared to the 1989 data. Calculation of

these means obscured differences due to sex and maturity,

season, age, sample size, and thus a+e general in nature.

The annual means ranged from 2.40 (1981) to 3.09 (1985) for

pumpkinseed, and 1.42 (1978) to 1.72 (1985) for smal1mouth

bass •. Values for 1989 (2.46 and 1.48 for pumpkinseed and

smallmouth bass, respectively) fell within their respective

ranges. Since data varied from year to year, there was no

grouping of condition. data by operational (1976 through 1978

and 1986 through 1989) or non-operational (1979 through

1985) years.

Condition factors for these fishes in 1989 were near the

lower end of their reported ranges, and represented a

decline in condition from those determined in 1987 and 1988.

Various authors (Carlander 1977; Latta 1963; Reynolds 1965)

have postulated that changes in water level (river flow),

precipitation, water temperature, and turbidity may be

negetatively correlated to smallmouth bass growth. Data

presented in Chapter 7.0 (Water Quality) revealed that 1989

had significantly higher river flow than that reported in

either 1987 or 1988. Also, the water temperature regime was

lower throughout 1989, particularly June through August when
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production (spawning) and growth are most critical. It is

possible that the reduced condition of smallmouth bass and,

to an extent, pumpkinseed in 1989 may be related to higher

river flow and lower water temperature. If the operation of

TMINS were exerting some detrimental effect on the condition

of these fishes in York Haven Pond, the respective K factors

would be consistently higher in the years following

shutdown. This was not the case as the differences were

related to environmental and natural variation in fish

populations rather than any influence of TMINS.

5.4 COMMUNITY ANALYSIS: DIVERSITY AND SIMILARITY

The 1989 fish community in York Haven Pond was examined

with measures of species diversity and percent similarity.

Shannon-Wiener mean diversity (H') was calculated for annual

catch at each station (Table 5-4) and for each date (Table

5-3). Mean diversity values ranged from 2.60 to 3.21 am~ng

stations and from 2.45 to 3.24 among dates. Diversity was

high (>2.90) at Stations l3A1, lOA3, and 9BS, reflecting

both higher numbers of species and/or greater evenness of

individuals among the taxa. Diversity was. low «2.90) at

Stations 4Al, 10B3, and IlBl due to the numerical dominance

of pumkinseed and bluegill which comprised over 48% of the

catch at each station.
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Spatial patterns of diversity appeared to be associated

with habitat complexity. Stations characterized by a

variety of substrate types and an abundance of cover in the

form of fallen trees, boulders, and/or aquatic macrophytes,

typically had higher diversity values. Those stations

eXhibiting a singleness of substrate with little cover had

Jower diversities. Species diversity has been shown to be

strongly associated with habitat diversity (Gorman and Karr

1978).

Diversity values were variable among sampling dates,

with no discernible trend over time (Table 5-3). The

highest HI values (>3.20) occurred in April, late May, and

early September, while the lowest values «2.80) occurred in

early May and late June. The lower diversity values

resulted when the electrofishing catch contained fewer

species and/or an overabundance of one or two species,

notably pumpkinseed or smallmouth bass.

The annual (l9~6 through 1989) fish community diversity

was plotted by station with months combined (Figure 5-2),

and by month with stations combined (Figure 5-3). Monthly

and station diversities fluctuated over the years with no

clear pattern exhibited. Monthly and station diversity

values were similar to those reported in RMC (1988), and

were within their historical range. The minimum diversity

value for 1989 was within the range reported previously.
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Neither monthly nor station diversity appeared to be

influenced by the operational status of TMINS.

Percent similarity compares station catches on the basis

of species composition. Similarity values ranged from 41.0

(low similarity) to 82.8 (high similarity) (Table 5-9). Two

groupings of stations were evident. Stations 10A3, 9B5, and

10B3 were consistently similar to each other (mean

similarity = 79.1), as were 4Al and IlBl (similarity =
82.8), while similarity between these two groups was

consistently low (mean similarity = 61.0). Similarity

values for Station 13Al indicated that species composition

and abundance were similar to 10A3 (71.8), but quite

dissimilar to all the other stations (mean similarity =
45.3).

Similarity of sites was influenced by differences in

habitat and species abundance. Stations 13Al, 10A3, and

9B5; located along the wes~ shore of TMI above and below the

TMINS discharge; generally have higher velocities, a wide

variety of substrate types, and abundant cover. Stations

4Al and IlBl share a diverse habitat characterized by mud

bottoms, extensive beds of aquatic macrophytes (particularly

11B1), and other cover such as submerged trees. Habitat at

Station 10B3 was intermediate between these types.

Differences in similarity among stations also resulted from

an uneven distribution of several key species, principally,
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spottail shiner, redbreast sunfish, green sunfish,

pumpkinseed, bluegill, and smallmouth bass.

Pairwise similarity values for electrofishing catches at

sampling stations were examined for a l4-year period (Table

5-10). In general, station pairs with high similarity

values in previous years exhibited high similarity in 1989

{e.g., l3Al vs. 10A3, lOA3 vs. 9BS}. Station pairs with low

PSc values in 1989 also were low in previous years (e.g.,.

l3Al vs. 11Bl, 10A3 vs. 11Bl). Generally, there appears to

be a continuation of the trend towards increasing fish

community similarity as reported in RMC (1988a, 1989). Many

station pairs were at or above their historic mean. In

fact, the similarity between Stations 4Al and llBl was the

highest to date.

To examine possible effects of the TMINS discharge on

fish community similarity, PSc values for pairwise

comparisons of Station 13Al (immediately upstream of

discharge), 10A3 (immediately downstream of discharge), and

9B5 (2,000 m downstream of discharge) were plotted (Figure

5-4). The similarity of stations downstream of TMINS

discharge with 13Al in 1989 showed a decrease from those

reported in 1988. If the TMINS discharge were to influence

the downstream fish comm~nity, station similarities would be

expected to change between operational and non-operational

years. The PSc values between Stations 13Al and lOA3 and

13Al and 985 were within the range established Eor
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operational years, but below the range for non-operational

years. These differences in similarity may reflect not so

much a change in species composition as the extreme

dominance of a single species. The dissimilarity of these

stations with l3Al may also be related to natural

environmental conditions in 1989 which was characterized by

high river flow and turbidity.

Cochran's O-statistic was not significant (Q = 5.318. DF

= 5) and indicated homogeneity in the total number of fishes

per station. The M-statistic showed no significant

difference (M = 2.698, DF = 10) in the number of species

common to each station. The non-significance of the M

statistic and O-statistic was indicative of a homogeneous

population, and suggests that differences in PSc among

individual stations was not due to a change in species

composition, but simply the overabundance of a single

species.

5.5 MULTIPLE-YEAR COMPARISON OF FISH ABUNDANCE

To assess trends in total fish abundance in York Haven

Pond over the study period, and to investigate the possible

influence of TMINS on total fish abundance, total catch-per

minute (catch rate) was analyzed by a three-factor ANOVA.

Total catch rates were significantly different among months,

years, and stations (Table 5-11). Variance due to
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interaction between factors (year, month, station] was

significant .in all cases, so the effects of single factors

on catch rate are not independent of the other factors, and

ANQVA results mQst be interpreted with caution.

Mean annual catch rates were plotted for each station to

illustrate trends (Figure 5-5). Substantia+ year-to-year

variation in catch rates obscured any consistent trend in

catch rate over the study period. There was a general

decline in the catch rate from 1978 through 1986. The catch

rate in 1989 showed a slight decrease from that reported in

1988 (RMC 1989). This decrease may be related to a 19.4%

increase in effort and not to declines in the catch rates of

key species. Consequently, the 1989 catch rate ranked

second among all years, was similar to 1988 and 1987, and

significantly different from all other years (Table 5-12).

Monthly catch rates in May, October, and September were

similar to each other and significantly different from all

other months for the period of recoid (Table 5-12).

Catch rates among stations near TMINS were significantly

different (Table 5-l2). The lowest catch ratesoccurred.at

Stations 4Al and 9B5 for the study period, and these were

significantly lower than Stations IlB1, 10A3, and l3Al.

Station 10B3 was differentiated statistically from Stations

11B1, lOA3, and 9B5. The size and temporal variation of

catch rates at stations upstream and downstream of the TMINS

discharge (Figure 5-6) were very similar for the period of
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record. This latter pattern suggests that the natural

variation in fish populations or variation in sampling

efficiency was the factor affecting catch size, rather than

any effect of the TMINS discharge.

Historical electrofishing data for York Haven Pond (EA

1985,1986,1987; Nardacci"and Associates 1977,1978, 1979,

1980, 1981, 1982, 1983, 1984; RMC 1988a, 1989) were examined

to determine trends in specific species populations that may

have influenced the multiple-year ANOVA results. As

expected, common species such as qu.illback, pumpkinseed, and

smallmouth bass exhibited annual population fluctuations

that influenced the total catch-per-minute values (Figures

5-5 and 5-6). Rock bass, redbreast sunfish, bluegill, and
. .

walleye also contributed to this pattern, but to a lesser

extent. Catches of qui1lback, pumpkinseed, and smallmouth

bass at stations near the TMINS discharge also were examined

for any differences in relative abundance prior to and after

the shutdown. No consistent patterns emerged that would

implicate the TMINS discharge as influencing station

catches. Fish abundance was affected by seasonal changes in

river flow and water temperature, habitat differences, and

the natural fluctuations inherent in fish populations.

There was little evidence that TMINS had any effect on the

distribution and/or abundance of fishes sampled by the AC

electrofisher in 1989.
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5.6 PARASITES, DISEASE, AND MORPHOLOGICAL ANOMALIES

Fishes collected during routine electrofishing surveys

were examined for the presence of external parasites,

diseases, or morphological anomalies. Although these

conditions occur naturally at low incidence in healthy fish

populations, a high frequency of occurrence may indicate

stress in the environment.

During the April through November period, a total of

5,613 fish was examined; 708 specimens of 22 fishes had one

or more types of external parasites, infections, and/or

morphological anomalies (Table 5-13). The most prevalent

c9nditions were the presence of skin infections, anchor

worms (Lernaea spp.), and leeches. These occurred on 305

(5.4%), 211 (3.8%), and 64 (1.1%) individuals, respectively.

Skin infections included damaged fins, fin rot, fungus,

tumors, and cysts. Skin infections occurred on 17 different

fishes; anchor worms were observed on 14 fishes; and leeches

occurred on 8 fishes. Skin infections occurred mostly on

g~een sunfish, pumpkinseed, bluegill, and smallmouth bass.

Anchor worms and leeches occurred almost exclusively among

sunfishes (95.3% and 98.4%, respectively). Black spot

(fluke cysts) and eye injuries, although infrequent,

primarily afflicted the redbreast sunfish, green sunfish,

smallmouth bass, and largemouth bass. Mouth injuries,

suspected to be caused by angling, were mostly observed on
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smallmouth bass. All other conditions occurred in very low

frequency.

The overall incidence of diseases, parasites and

morphological anomalies for all fishes was 12.6% (Table 5

13). Incidence rates for individual species varied

considerably. However, small sample sizes likely yield a

large degree of error in estimating the true incidence rate.

Sample sizes were probably sufficient for those fishes that

comprised 10% of the total catch and were collected

throughout the year: pumpkinseed, bluegill, and smallmouth

bass. The incidence rates for these fishes ranged from 10.0

to 14.2%.

Some anomalies encountered in York Haven Pond can be

considered unrelated to environmental stress (i.e. mouth

injuries caused by angling). Light infestations of

parasites are not generally considered indicative of stress

(Snieszko 1970). After omitting black spot, anchor worm

(Lernaea spp.), leeches, and mouth injuries from

consideration, the overall incidence rate of disease and

physical anomalies was 6.6%. EA (1987) estimated incidence

rates of 1.60, 3.98, and 7.09%, for 1984, 1985, and 1986,

respectively. EA (1987) observed a trend toward increasing

incidence of disease and anomalies from 1984 to 1986; this

was not observed in 1987 or 1988. Although the incidence

rate in 1989 nearly doubled that observed in 1987 or 1988,

it was still within the range established by EA (1987). The
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reason for this increase was unknown, but appeared unrelated

to TMINS operation. Diseased and parasitized fish were

encountered throughout York Haven Pond and not limited to

areas immediately below the TMINS discharge.

The incidence of poor health in fishes has been shown to

reflect environment~l degradation. Indicators of poor

health include tumors, fin damage or other deformities,

heavy infestations of parasites, discoloration, excessive

mucus, "redness", and hemorrhaging (Karr et al. 1986). The

presence of low frequencies of parasitic infection, disease,

and/or morphological anomalies is common in natural fish

populations. The low frequencies of affliction encountered

on fishes in York Haven Pond suggest a natural condition,

and provide no evidence of environmental stress caused by

TMINS operation.

.'
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TABLE 5-1

Location and description of AC electrofishing stations sampled in York
Haven Pond.

! •

: .

, 
L :

Zone Number

TM-EL-4Al*

TM-EL-l3A1

TM-EL-lOA3

TM-EL-9B5

TM-EL-lOB3

TM-EL-llBl

Location and Description

Along east shore of TMI, north bridge to 500 m downstream.
Mud bottom and a few fallen trees along the length of the
zone. When the water ceases to flow over Red Hill Dam
«435 m3/sec), the current reverses and flows north in the
zone. Extensive plankton blooms are present during the
summer months.

Along west shore of TMI, 500 mdownstream from north tip
to discharge. Many boulders and riprap above Unit 2
intake; below Unit 2 intake, shallow, with a mud bottom,
a few boulders, and some patches of wafa) willow. Swift
current, except when river flow is low .

Along west shore of TMI, discharge to 500 m downstream.
The upper 200 m is shallow with a mud bottom and some
patches of emergent vegetation (water willow). There
is an eddy along shore due to the discharge. The lower
300 mhas some boulders and fallen trees, with rubble
and gravel on the bottom.

Along west shore of TMI, 1,500-2,000 m downstream of
discharge. Shallow with a fuud bottom, a few boulders
and fallen trees. There is usually an eddy in the lower

- 100 mdue to York Haven Dam.

Along west shore of Shelley Island, 500 m upstream to
south tip. There are a few fallen trees and boulders;
the bottom consists of mud and gravel. There are
extensive beds of water weed (Elodea sp.) along the
length of the zone with many floating docks present
during the summer and fall"months.

Along west shore of York Haven Pond from a small
unnamed creek 500 m below the mouth of Fishing Creek
to 500 m downstream. Shallow, with a mud bottom and·
a few fallen trees. There are extensive beds of wild
celery (Vallisneria americana) and curly pondweed
(Potamogeton crispus) in summ~r and fall.

* Prefix TM-EL- deleted from station numbers for discussion in text. 3
(a) River flow was defined as low «170 m3/sec) or moderate (170-1,000 m/sec).
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TABLE 5-2

List of scientific and common names of fishes collected by the AC
electrofisher from the Susquehanna River near TMINS in 1989.

Scientific Name

Clupeidae
Alosa sapidissima (Wilson)
Dorosoma cepedianum (Lesueur)

Cyprinidae
Cyprinus carpio Linnaeus
Notemigonus crysoleucas (Mitchill)
Notropis cornutus (Mitchill)
Notropis hudsonius (Clinton)
Notropis spilopterus (Cope)
Notropis volucellus (Cope)
Pimephales notatus (Rafinesque)
Semotilus corporalis (Mitchill)

Catostomidae
Carpiodes cypr inus (Lesueur)
Catostomus commersoni (Lacepede)

Moxostoma macrolepidotum (Lesueur)

Ictaluridae
Ictalurus natalis (Lesueur)
Ictalurus nebulosus (Lesueur)
Ictalurus punctatus (Rafinesque)

Centrarchidae
Ambloplites rupestris (Rafinesque)
Lepomis auritus (Linnaeus)
Lepomis cyanellus Rafinesque
Lepomis gibbosus (Linnaeus)
Lepomis macrochirus Rafinesque
Micropterus dolomieui Lacepede
Micropterus salmoides (LaCepede)
Pomoxis annularis Rafinesque
Pomoxis nigromaculatus (Lesueur)

Percidae
Perca flavescens (Mitchill)
Etheostoma olmstedi Storer
Stizostedion vitreum

vitreum (Mitchill)

5-22

Common Name

Herrings
American shad
Gizzard shad

Carps and Minnows
Common carp
Golden shiner
Common shiner
Spottail shiner
Spotfin shiner
Mimic shiner
Bluntnose minnow
Fallfish

Suckers
Quillback
Whi te s.ucker
Shorthead redhorse

Bullhead catfishes
Yellow bullhead
Brown bullhead
Channel catfish

Sunfishes
Rock bass
Redbreast sunfish
Green sunfish
Pumpkinseed
Bluegill
Smallmouth bass
Largemouth bass
White crappie
Black crappie

Perches
Yellow perch
Tessellated darter
Walleye
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Temporal distribution of fishes taken by the AC electrofisher near TMINS in 1989.

1~~20 24-25 -lO~31 13-14 28-29-- 25-26 9-10 22-23 --f2-13 26-27 4-5 7 Total \ Catch
/lpr May Mil Y JUft Jun Jul i\uq_ l\ull- Sep __ SelL Qc:t Nov

American shad - - - - - - - - - 1 - - 1 +
Gizzard shad 2 3 6 2 6 9 - 13 2 8 10 6 67 1.1
Common carp 5 10 IB 7 10 3 6 4 2 7 3 2 79 1. 2
Golden shiner 2 - 2 1 - 2 4 6 3 7 9 12 48 O.B
Common shiner - - - - - - - - 1 2 1 - 4 0.1
Spottai1 shiner 33 11 23 25 3 34 11 13 25 19 49 109 355 5.6
Spotfin shiner - 6 10 13 5 15 9 25 14 4 2 2 105 1.7
Nimic shiner - 1 - - - - - - - 1 - - 2 +
Bluntnose minnow - - - - 1 1 - - 1 - - - 3 of-
Fallfish - 1 2 - - 1 5 3 - - - - 12 0.2
Quillback 36 42 61 29 25 23 31 41 12 2 10 43 375 6.0
Whi te sucker 2 5 1 1 3 1 - - - 1 - - 14 0.2
Shorthead redhorse 12 2 7 1 2 10 - 1 - - - - 35 0.6
Yellow bullhead - - - 1 - - - - 1 1 1 - 4 0.1
Brown bullhead - 1 - - 1 - 1 1 - - - - 4 0.1
Channel catfish 1 - 2 ·5 1 5 4 3 4 7 2 - 34 0.5
Rock bass 32 17 30 16 7 5 17 5 18 10 11 6 176 2.8
Rcdbreast sunfish 79 70 69 74 17 74 41 17 48 1S 10 20 534 B.5
Green sunfish 17 4 15 30 3 12 100 63 52 29 46 74 445 7.1
Pumpkinseed 122 186 130 174 44 205 IB8 163 111 165 244 306 2036 32.4
Bluegill 2B 23 40 51 4 19 155 97 117 66 82 76 75B 12.0
Lepomis hybrid 1 2 - 7 - 1 7 3 13 6 7 2 49 O. B
Smal.lmouth bass B5 173 133 B7 151 7B 30 32 19 51 51 42 932 14.8
Largemouth bass 6 1 2 11 - 6 15 7 21 12 13 11 105 1.7
White crappie 4 1 6 8 - 4 3 - 2 7 6 17 58 0.9
Black crappie 3 - 1 1 - - 4 - 2 6 2 9 2B 0.4
'l'cssella ted darter - - - - - - 1 - - - - - 1 +
Yellow perch - - - - - 1 - - - - - - 1 +
willl~ye 6 1 6 4 2 2 1 - ;) 1 1 5 J2 0 • 5
No. of Specimens 476 560 5B4 548 2B5 511 635 497 471 42B 560 744 6299
No. of Species 18 19 20 20 17 21 19 17 20 22 19 16 2B
No. of Collections 6 6 6 6 6 6 6 6 6 6 6 6 72
No. of Fish/Collection 79.33 93.33 97.33 91.33 47.50 85.17 105.B3 B2.83 78.50 71.33 93.33 124.00 B7.49
No. of Fish/Minute 3.7B 4.34 4.32 3.B6 2.06 3.66 5.00 3.38 3.18 3.27 3.52' 4.56 3.74
Diversity Index 3.20 4.~_ 3.21 3.1B 2.45 2.93 2.99 3.0;t 3.24 3.12 2.B2 2.B4 3.24
+ Less than 0.05~.



TABLE 5-4

Distribution of fishes taken by the AC electrofisher at stations sampled near TMINS
in 1989. Station prefix TM-EL- deleted from table.

4Al 13Al 10A3 9Bs 10B3 lIBl Total % Catch

American shad - 1 - - - - 1 +
Gizzard shad 10 11 9 3 13 21 67 1.1
Common carp 10 24 14 7 10 14 79 1.2
Golden shiner - 1 3 - 4 40 48 O.B
Common shiner - - - - - 4 4 0.1
Spottail shiner 12 11 81 147 91 13 355 5.6
Spotfin shiner 12 26 40 16 1 10 105 1.7
Mimic shiner - - 2 - - - 2 +
B1untnose minnow 2 - 1 - - - 3 +
Fa11fish - 2 8 2 - - 12 0.2
Qui11back 61 33 34 70 68 109 375 6.0
White sucker 2 5 5 1 - 1 14 0.2
Shorthead redhorse - 15 16 3 - 1 35 0.6
Yellow bullhead: 1 3 - - - - 4 0.1
Drown bullhead 2 - - - 1 1 4 0.1
Channel catfish 2 16 7 5 3 1 34 0.5r Rock bass 9 65 51 28 14 9 .176 2.8

N Redbreast sunfish 23 172 165 96 .67 11 534 8.5
~ Green sunfish 69 98 109 142 13 14 445 7.1

Pumpkinseed 386 162 365 284 29B 543 2038 32.4
Bluegill 156 31 97 109 135 230 758 12.0
Lepomis hybrid 28 5 6 6 - 4 49 0.8
Smallmouth bass 23 429 203 III 145 21 932 14.8
Largemouth bass 55 4 5 3 5 33 105 1.7
White crappie 4 3 2 3 7 39 58 0.9
Black crappie 4 4 1 2 2 15 28 0.4
Tessellated darter - - - 1 - - 1 +
Yellow perch - - - - - 1 1 +
Walleye 2 6 10 5 8 1 32 0.5
No. of Specimens 873 1127 1234 1044 885 1136 6299
No. of Species 20 22 22 20 18 22 28
No. of Collections 12 12 12 12 12 12 72
No. of Fish!

Collection 72.75 93.92 '102.83 87.00 73.75 94.67 87.49
No. of Fish/Minute 3.17 4.37 4.38 3.84 3.39 3.38 3.74
Diversity Index 2.78 2.97 3.21 3.11 2.88 2.60 3.24
+ Less than 0.05%.
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TABLE 5-6

Spatial and temporal catch-per-minute data (all species combined) for fishes taken
by the AC electrofisher near TMINS in 1989. Station prefix TM-EL- deleted from table.

Date Season Station Total
4A1 13Al 10A3 9B5 10B3 IlBl Mean

19-20 Apr Spring 2.05 5.76 4.68 2.22 3.75 4.21 3.78
24-25 May 1. 75 4.35 4.04 5.04 7.15 3.80 4.34
30-31 May 1.50 6.36 5.41 4.33 5.00 3.52 4.32
13-14 Jun 3.64 4.60 4.83 5.54 2.65 2.27 3.86

Seasonal Mean 2.30 5.30 4.74 4.29 4.64 3.38 4.08

28-29 Jun Summer 0.90 4.21 2.95 1. 44 1. 73 1.60 2.06
25-26 Ju1 1.90 6.00 5.88 5.23 2.82 1.10 3.68

9-10 Aug 4.74 5.33 8.12 5.50 3.38 2.92 5.00
{Jl 22-23 Aug 3.54 3.56 4.74 2.91 3.54 1.84 3.38I
N
CT\"

Seasonal Mean 2.77 4".72 5.45 3.65 2.89 1.82 3.50

12-13 Sep Fall 5.20 3.04 2.83 3.00 3.16 1.92 3.18
26-27 Sep 4.13 3.00 4.12 3.63 1.59 2.72 3.27

4-5 Oct 3.50 3.44 2.73 2.82 3.71 4.51 3.52
7 Nov 4.10 3.50 2.32 4.68 2.48 8.74 4.56

Seasonal Mean 4.21 3.25 3.00 3.56 2.79 4.79 3.66

Grand Mean 3.17 4.37 4.38 3.84 3.39 3.38 3.74
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TABLE 5-7

Two-factor analysis of variance test results for electrofishing catch-per-minute
data collected near TMINS, April through November 1989.

Sum of Mean
Source df Squares Square F Value P Value

Ul 2 17 0.7258 2.51I Model (r =0.441) 0.0427 0.0054*
N Station 5 0.2319 0.0464 2.73 0.0287**
-...J

Season 2 0.0538 0.0269 1.58 0.2150
Interaction 10 0.4401 0.0440 2.59 0.0122**

Error 54 0.9186 0.0170
Corrected Total 71 1.6443

* Significant at P~O.Ol.

** Significant at P<0.05.



TABLE 5-8 MIMIMUM. MEAN. AND MAXIMUM LENGTH. WEIGHT. AND CONDITION FACTOR (K)
OF PUMPKINSEED. BLUEGILL. AND SMALLMOUTH BASS CAPTUREO BV THE AC
ELECTROSHOCKER NEAR TMINS. 1989.

----------------------------------------------------------------------------------------------~

Fork Length (mm) Weight (g) K------------------- ------------------- -------------------
Month N Min Mean Max Min Mean Mall Min Mean MOll----- --- ---- ----- ---- ---- ----- ---- ---- ----- ----

Pumpkinseed

APR 108 64 143 183 4 81.1 174 1.53 2.51 3.17
MAY 278 47 140 220 2 85.8 318 I.S1 2.74 3.37
JUN 208 49 116 180 2 54.6 161 0.94 2.65 4.17
JUL 183 45 107 186 2 41.4 158 1.07 2.31 15.4
AUG 351 50 86 187 2 22.6 188 0.• 54 2.35 5.13
SEP 273 54 100 175 4 29.4 152 0.78 2.39 3.72
OCT 204 60 99 179 5 28.7 160 0.98 2.36 4.17
NOV 143 65 114 194 5 49.2 210 1.29 2.38 3.06

Bluegl11

APR 28 57 164 213 3 126.0 270 1.62 2.37 2.82
U1 MAY 63 40 154 212 1 114.1 286 1.42 2.70 8.13
I JUN 55 50 '27 213 3 66.2 286 1.68 2.57 3.25

r-.J .lUI.. 19 63 105 174 6 38.8 170 1.86 2.41 3.23
0;) AUG 252 52 105 205 2 40.2 236 0.76 2.41 4.58

SEP 183 27 99 210 1 28.7 258 1. 26 2.3B 7.34
OCT 82 52 102 198 3 30.2 210 0.91 2.47 17.6
NOV 67 61 122 230 3 59.9 290 0.87 2.09 2.86

Smal1mouth Bass

APR 85 82 190 308 6 135.0 452 0.90 1.42 1.77
MAY 284 72 175 410 5 112.8 1070 0.66 .1. 51 2.55
JUN 224 81 205 418 8 172.9 1120 0.97 1.51 2.17
.lUI.. 7B 103 189 369 14 115.4 735 1. OB 1.39 1.83
AUG 62 65 232 440 6 246.5 1090 1. 13 I. 48 2.18
SEP 70 94 203 394 12 157.0 925 I. 17 1.49 1.90
OCT 51 81 182 379 B 118.8 860 0.99 1.45 1.74
NOV 42 83 215 325 12 164.1 509 0.97 1.44 2.10

-----------------------------------------------------------------------------------------------
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TABLE 5-9

Percent similarity indices of species composition between the
electrofishing stations near TMINS, 1989. Station prefix
TM-EL- deleted from table., .

I.

13Al 10A3 9B5 lOB3 IlBl
, .

4Al 41.0 60.9 64.1 69.3 82.8

13Al 71. 8 57.4 52.1 30.7-..
lOA3 80.8 77.8 50.5

9B5 78.6 53.6

lOB3 67.6
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TABLE 5-10

Comparison of percent similarity indices of species composition
between the electrofishing stations near TMINS, 1976 through
1988 vs. 1989. Station prefix TM-EL- deleted from table.
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TABLE 5-11

Three-factor analysis of variance test results for e1ectrofishing catch-per-minute
data collected near TMINS, April through November 1976 through 1989.

Sum of Mean
Source df Squares Square F Value P Value

2 216 50.2695 0.2327 7.02 0.0001*Model (r =0.612)
U1 Year 13 16.1588 1. 2430 37.49 0.0001*
I Month 7 3.7291 0.5327 16.07 0.0001*w..... Station 5 3.2274 0.6455 19.47 0.0001*

Year-Month 91 13.2523 0.1456 4.39 0.0001*
Year-Station 65 4.2467 0.0653 1.97 0.0001*
Month-Station 35 7.3986 0.2114 6.38 0.0001*

Err,or 961 31. 8629 0.0332
Corrected Total 1177 82.1324

* Significant at P~O.OI.
-~



TABLE 5-12

Summary of Tukey's studentized range test for electrofishing catch-per-minute data collected near TMINS,
April through November 1976 through 1989. Underlined means are not significantly different (P~0.05) and
are ranked from highest to lowest transformed (4th root) mean. Means are listed parenthetically.

Year 1988 1989 1987 1978 1979 1981 1977 1983 1976 1984 1982 1980 1985 19B6
(1.40) (1.371 (1.29) (1.18) (1.151 ll.14) (1.12) (1.101 (1.101 (1.05) (1.05) (1.04) (1.021 (0.90)

U1 Month May Oct Sep Aug Apr Nov Ju1 Jun
I (1. 22) (1. 221 ( 1.19) ( 1.12) ( 1. 10) (1. 07) (1.07) (1. 06)w

N

Station· 1181 10A3 13Al 10B3 4A1 985
(1.19) (L19) ( 1.16) ( 1.12) (1. 09) IL05)

• Station prefix TM-EL- deleted from table.
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TABLE 5-13

Incidence of parasites, diseases, and/or morphological anomalies on fishes captured by the AC electrofisher
near TMINS, April through November 1989.

c
III III C 0 '0 <ll.... .... 0 '.-1 <ll 'C U

I1l 'C

~
III .... ~ ""' QI .... c

QJ 'r! 0 QJ >t >t ""' III (J ~ C <ll
-'< III .c .c '.-1 >t .cl-l I-t .. 0 'r! .-l ori o-i 'r! <ll'C0,,", C U tJ o-i <ll

""' :;l
;J s:: <11 U Illo-i illS tJ'ri
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lXlUl ..:l ...:j t!) Ul l1< ;:l;;>-I 1i:J>-I Ul>-l Ii:J Eo<o:t: Eo<Ii:J o..H

Gizzard shad - - . - - - - - - - 4 1 5 68 7.4
Common carp - - - - - - - 1 - - - 1 6 16.7
Golden shiner - - - - - - - - - 3 - 3 48 6.2
Common shiner 1 - - - - - - - - - - 1 4 25.0
Spottail shiner 1 6 - - - - - - - 7 - 14 348 4.0
Spotfin shiner - 1 - - - - - - ,- - - 1 105 l.0
Fallfish - 1 - - - - - - - 1 - 2 12 16.7
Quillback 3 1 - - - 1 - - - 21 - 26 115 22.6
White sucker 1 - - - - - - - - 1 - 2 14 14.3
Shorthead redhorse - 1 - - - - - - 1 5 - 7 ~5 20.0
Brown bullhead - - 1 - - - - - - - - 1 4 25.0
Channel catfish - - - - - - - - 1 4 - 5 34 14.7
Rock bass - 1 3 - - - - 4 2 11 5 26 176 14 .8

U1 /{edbreast sunfish - 16 12 1 - 2 1 5 2 23 3 65 534 12.2
I Green sunfish - 19 24 - - - - 1 - 41 - 85 445 19.1

w Pumpkinseed - 71 J - - - 10 - 4 80 7 175 1748 10.0w Bluegill - 53 2 - 1 1 1 3 1 43 - 105 749 14.0
Lepomis hybrid - - 6 - - - - - - 2 - 8 49 16.3
Smallmouth bass - 32 9 - J - - 24 12 44 3 127 896 14 .2
Largemouth bass 10 6 4 - - - - 9 1 11 - 41 105 39.0
White crappie - 2 - - - - - - - 1 - 3 58 5.2
Black crappie - 1 - - - - - - - 3 - 4 28 14.3
Walleye 1 - - - - - - - - - - 1 32 3.1

Total 17 211 64 1 4 4 12 47 24 305 19 708 5613 12.6
Percent 0.3 3.8 1.1 + 0.1 0.1 0.2 0.8 0.4 5.4 0.3

*' Includes fish with fin rot, damaged fins, fungus, tumors! or cysts.
+ Less than 0.05%.
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6. CREEL SURVEYS

6.1 METHODS

The survey area included over 793 hectares of the

Susquehanna River immediately upstream and downstream of the

York Haven and Red Hill dams (Figure 6-1). This section of

river was partitioned into four areas: General Reservoir,

West Dam (York Haven Dam), East Dam (Red Hill Dam), and York

Haven Generating Station (YHGS)i the General Reservoir was

further subdivided into 12 zones. The first three areas

were surveyed on a 16 km circuit by boat. All anglers

fishing from boats (except those trolling) and along the

shore were interviewed. The YHGS area was surveyed on foot;

therefore, anglers fishing from boats were interviewed only

if they were near shore or had completed fishing.

Creel surveys were conducted on two weekend days and two

weekdays each month, April through November 1989. Survey

dates were preselected to equally represent each weekend day

and weekday. Each survey-day was divided into three 4-hour

interview periods (0900-1300, 1301-1700, and 1701-2100

hours). During each period, air and surface water

temperatures, weather conditions, and time were recorded at

each area. River stage; obtained from River Forecast

Center, Harrisburg, Pennsylvania; was recorded on each

survey-day.
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Anglers were interviewed concerning their residence,

total time fished (to the nearest five minutes), composition

of catch, use of catch (kept, released, given away, or

other), and whether their use of catch was affected by the

1979 accident at Unit 2 of the Three Mile Island Nuclear

Station (TMINS). Anglers interviewed during more than one

survey period were considered separate anglers; however, use

of catch and residence information was recorded only during

their first interview. Other data recorded were whether

fishing trips were complete or incomplete, estimated angler

age (categorized as <18, 18 to 29, 30 to 65, and >65 years),

whether anglers fished from boat or shore (General Reservoir'

only), and zone fished (Figure 6-1).

Survey results (numbers of anglers, fish caught, fish

kept, and.hours fished) were used in a two-factor analysis

of variance (ANOVA) to analyze differences among months and

areas in 1989, and among years and areas (1975 through

1989). When significant differences were indicated by

ANOVA, Tukey's studentized range test was used to determine

differences between means (SAS Institute, Inc., Cary, NC).

Fishes caught by anglers in 1989 are listed in Table 6-1

with taxonomic order and scientific and common names

following Robins et al. (1980). When anglers were unsure of

species identification or reluctant to have their catch

examined, general identifications such as suckers

(Catostomidae), bullhead catfishes (Ictalurus spp.),
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sunfishes (Lepomis spp.), or crappies (Pomoxis spp.) were

used.

The relative similarity of species composition among

survey areas for total catch and harvest was determined by

calculating a percent similarity index (PSc), as decribed in

Chapter 2.

Creel survey data we~e accepted with th~ assumptions

that the rate of catch before and after the interview was

the same, and that catch per unit effort for incomplete

fishing trips was an unbiased estimator of catch per unit

effort for completed trips. These assumptions were

validated by DiCostanzo (1956), Frisbie and Ritchie (1963),

Groen and Schmulbach (1978), Malvestuto et ale (1978), and

Nardacci et ale (1976) •

Catch per unit effort (c/e = catch per hour) and harvest

per unit effort (hie = harvest per hour) values were

calculated for specific time periods, e.g., weekend day,

weekday, monthly, and annually for each survey area. Mean

values (x) of fish caught, fish kept (harvested), and hours

fished per angler also were calculated for these time

periods from .the equation in Nardacci et al. (1976):

x = x
y
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where

x = surveyed number of fish caught, fish harvested, or

hours fished, and

y = surveyed number of anglers.

Data from the creel surveys were used to estimate

monthly and annual angling totals. The average number of

anglers were calculated without ·extrapolating for missed

survey periods (e.g., due to equipment failure, darkness)

and used in the equation (Nardacci et al. 1976):

.,

, .

E = estimate of total anglers,

Awe = mean number of anglers per weekend day each month,

Twe = tota~ number of weekend days each month,

Awd = mean number of anglers per weekday each month, and

where

E =I
i=mo

(Awe)(Twe) + (Awd)(Twd)

! -

! •

I _

...
i ;;

, .

..

Twd = total number of weekdays each month.

Estimates of total fish caught, fish harvested, and hours

fished were obtained by multiplying the surveyed mean values

(~). by the estimated number of anglers (E).

Another creel survey estimate was the computation of

completed trips by assuming that anglers were interviewed
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during the midpoint of their fishing trip. Doubling the

time from the start of the angler's trip to the time of

interview produced an estimate of the completed fishing trip

(DiCostanzo 1976; Groen and Schmulbach 1978).

All creel survey estimates were considered valid only

with the assumptions that anglers not interviewed during a

survey-day (e.g., trolling, inaccessible) approximated those

that were interviewed more than once that day; and that

anglers fishing for a brief time had a chance of being

intervie~ed equal to those fishing for an extended period of

time.

6.2 EVALUATION OF EFFORT, CATCH, AND HARVEST

Summaries of each 1989 creel survey-day are presented in

Appendix E. A total of 2,535 anglers was interviewed (Table

6-2). They fished for 5,751.00 hours and caught 9,607 fish

of which 2,018 were harvested. The resultant mean annual

catch (c/e) and harvest per unit effort (hie) were 1.67 and

0.35 fish per hour, respectively. The total number of

anglers, the number of fish caught, and the hours fished

peaked in JUly and again in October before declining through

November. Monthly cle and hie values were highest in May.

The survey areas receiving the heaviest fishing pressure

and yielding the most fish were the General Reservoir and

YHGS (Table 6-2). Increased fishing pressure at these areas
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anglers, fish caught, and fish kept. However, the General

Reservoir differed from the dams with respect to number of

anglers, fish caught, and hours fished. Ranking of survey

area means indicated that the General Reservoir was highest

for number of anglers, fish caught, and hours fished.

Collectively, the General Reservoir and YHGS means ranked

highest for all test variables.

Creel survey investigations elsewhere have shown that

angler effort was greatest on weekends (Thuemler 1981; Von

Geldern and Tomlinson 1973). Similarly, TMINS survey data

showed angler effort (number of anglers and hours fished),

catch, and harvest to be greatest on weekend days at all

survey areas (Table 6-5). Weekend anglers accounted for

73.5% of all anglers interviewed, 77.1% of total hours

fished, 70.4% of fish caught, and 70.3% of fish harvested.

In contrast, average cle and hie values were consistently

higher for weekdays than for weekend days at all areas.

General Reservoir anglers fished primarily along the

west shore of Fall Island, east of Hill Island (Zone 11),

and in the area al~ng the west shore of the West Channel

(Zone 1) (Table 6-6). The ~ncreased occurrence of anglers

in these zones may be related to the proximity of several

public and private boat launch and access areas. The

highest catch and harvest within the General Reservoir

occurred at Zones 11 and I, respectively, a reflection of

high angler use. The highest cle and hie was recorded from
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Zone 5 (South Center Channel, East shore) and Zone 7 (North

Center Channel, East Shore), respectively. A relatively

high cle value was also recorded for Zone 11, while hie

values were also high at Zone 8.

Over 84% of the General Reservoir anglers fished from

boats (Table 6-7). Boat anglers fished for more hours, and

caught and harvested more fish than shore anglers. The

greater fishing success achieved by boat anglers was due to

their increased mobility, allowing them to cover a larger

area, and fish a wider variety of habitats (EA 1985, 1986,

1987; Nardacci and Associates 1984; RMC 1988a~ 1989).

General Reservoir survey results from 1989 indicated that

cle values were highest for boat anglers on an annual basis

and during four of the eight survey months. The high annual

cle value for boat anglers resulted from a relatively high

cle from June through October.

In contrast, the hie values were higher for shore

anglers than for boat anglers in seven of the survey months

(Table 6-7). In fact, over 75% of the fish harvested from

shore occurred from April to July. Shore anglers harvested
,

38.6% of their catch, while bo~t anglers harvested only

13.3% of their catch. This suggests shore anglers fish

primarily for food rather than for sport. A~though boat

anglers enjoyed greater success, due in part to their

mobility, they seemed more likely to fish for the sport or

for a specific species.
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Anglers fishing near TMINS caught 9,607 fish of 21

species in 1989 (Table 6-8). Four fishes formed the bulk of

the catch (87.7%) and harvest (77.0%). Smallmouth bass

(63.8%) dominated the angler catch, and ranked first in all

survey months; it ranked second in angler harvest. Over 29%

of the smallmouth bass caught were of legal size, and 27% of

those were kept. Most smallmouth bass were caught and

harvested from the General Reservoir (Table 6-9). Rock bass

ranked second in abundance and were commonly caught and

harvest~d from the YHGS. Sunfishes (Lepomis spp.) ranked

third in abundance and were most frequently caught in the

General Reservoir. Channel catfish ranked fourth, and were

principally caught and harvested at YHGS. Channel catfish

were most abundant in July through september with 75.0%

being caught and over 63% harvested during these months •

Over 59% of the rock bass and 39% of all channel catfish

caught were harvested in 1989. Other species of local

importance were the largemouth bass, white crappie, black

crappie, and walleye which .were primarily caught in either

the General Reservoir or YHGS.

General Reservoir anglers primarily caught and harvested

smallmouth bass and sunfishes (Lepomis spp.) (Table 6-9).

The West Dam catch was dominated by smallmouth bass and

channel catfish; channel catfish was the most frequently

harvested species. At the East Dam over 81% of the fishes

caught and 76.0% of those harvested were rock bass,
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bluegill, sunfishes (Lepomis spp.), and sma11mouth bass.

The YHGS yielded primarily channel catfish, rock bass, and

smal1mouthbass (76.8% of the total catch and 68.1% of the

harvest).

The relative similarity of species composition among

survey areas was expressed by PSc (Table 6-10). Comparisons

of PSc among survey areas for fishes caught were all above

52%, and were generally higher than comparisons for species

harvested. The greatest similarity in composition of fishes

caught and harvested was between the East Dam and YHGS.

An estimate of the 1989 fishing pressure near TMINS

indicated that 15,592 anglers fished for 35,862 houis

(average 2.30 hours), caught 59,250 fish, and harvested

12,474 fish. This translated to annual cle and hie values

of 1.65 and 0.35 fish per hour, respectively. Less than 3%

of all anglers interviewed in 1989 indicated that they had

completed their fishing trip. These anglers fished an

average of 2.82 hours. A creel survey estimating procedure

given in DiCostanzo (1956) and Groen and Schmulbach (1978)

assumes that anglers were interviewed at the midpoint of·

their fishing trip. Applying this estimate to the 1989 data

resulted in 118,500 fish caught and 24,948 fish harvested in

71,724 hours. Frisbie and Ritchie (1963), Nardacci et al.

(1976), and Plosila (1961) found that the average time

fished per angler, when doubled, "corresponded with complete

fishing trip data. Average fishing time for the first
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estimate was 2.30 hours, and 4.60 hours for the doubled

fishing trip estimate, differing from the completed trip

value (2.82 hours) by -0.52 and +1.78 hours, respectively.

However, the number of anglers, c/e, and h/e remain the same

for both estimates. These results imply that the first

estimate (without doubling trip length) may be a better

indicator of fishing pressure and angler impact in the TMINS

area for 1989.

6.3 CHARACTERIZATION OF ANGLER COMMUNITY

All but 23 of the anglers interviewed in 1989 were

residents of pennsylvania. Over 72% of the anglers resided

in York or Dauphin counties (Figure 6-2), which encompass

the TMINS survey area~ Most General Reservoir and YEGS

anglers were York County residents. However, most anglers

from the West and East dams were residents of Dauphin

County. The remaining anglers were residents of 21 other

pennsylvania counties (primarily Cumberland, Lancaster,

Lebanon, and Adams), as well as six other states. About 83%

of all anglers were between the ages of 18 and 65 (27.7% and

55.5% were 18 to 29 and 30 to 65, respectively).

A total of 2,535 anglers was questioned as to how they

use the fish that they catch (Table 6-11). Over 60%

indicated that they ate at least a portion of their catch,

38.2% released all they caught, and 0.2% gave away all of
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their catch. No anglers reported a change in the use of

their catch as a result of the 1979 accident at TMINS. This

may indicate that the accident at TMINS is no longer a

factor in what these anglers do with their catch.

. "
6.4 MULTIPLE-YEAR COMPARISON

The 1989 creel survey data indicated that the number of

anglers, hours fished, fish caught, and fish harvested were

among the highest recorded in 15 survey years (Table 6-12).

The annual c/e was the second highest to date, while the

average h/e was within the range of previous years. EA

f •

...
(1986, 19B7) indicated that fishing may be impeded by IT

inclement weather conditiqns (e.g., thunderstorms, heavy

rain, wind, and fog) and/or unusually high or low river flow

conditions, which would result in decreased angler effort

and success. For example, fishing below both dams may cease

during periods of extremely low river flow. Weather

conditions that might discourage anglers from fishing were

encountered infrequently «8% of survey periods) in 1989.

However, average river flow in 1989 was more than double

that reported in 1988 (Chapter 7). Although weather

conditions on survey dates may have been favorable for

fishing, heavy spring rains produced unfavorable river

conditions in May and June. Historically, these months

generally support high angler numbers, but the high river
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flow and turbid water conditions in May and June presented

anglers with the poorest fishing conditions of the year.

This resulted in the poorest angler effort in recent years

for May and June.

Comparison of 1989 individual survey area totals with

those of previous years (EA 1985, 1986, 1987; Nardacci and

Associates 1984; RMC 1988a, 1989) indicated a record number

of fish kept, and the second highest number of anglers, fish

caught, and hours fished reported from the General

Reservoir. Similarly, the YHGS area had the highest total

of fish caught and fish kept to date. The cle at the YHGS

and the General Reservoir was the highest for these areas

,since the inception of the program. In contrast, the hie at

the General Reservoir was the second lowest to date, and the

hie at the West Dam was the lowest. All other values from

all areas were within the ranges of those reported

previously (1975 through 1988).

Two-factor ANOVA tests indicated significant differences

among areas, years, and their interactions for all test

variables (Table 6-13). Tukey's studentized range test,

when applied to survey areas, showed that the mean number of

anglers, fish caught, fish kept, and hours fished were

significantly higher at the General Reservoir and YHGS areas

than at the west and East dams (Table 6-14). The West Dam

ranked lowest for all mean values; however, there were no

significant differences between the West and East dams for
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all test variables. The General Reservoir and YHGS were

similar for number of anglers and fish kept, but differences

were noted for fish caught and hours fished. A range test

for the 15 survey years showed the mean values for all test

variables were ranked lowest in 1977. The mean values for

1989 ranked second in each category except anglers, and were

significantly different from 1977 for all variables except

fish kept.

Creel surveys have generally indicated that the four

most abundant fishes caught and harvested have been the

channel catfish, rock bass, smallmouth bass, and walleye

(Figures 6-3 and 6-4). The channel catfish, one of the most

commonly caught (>2l%) fishes from 1975 through 1978, has

declined in importance. Since 1979, channel catfish

percentage of total catch has been generally stable, ranging

from 5.5 to 14.8%. However, nearly half of all channel

catfish caught have been harvested each year. The percent

composition of rock bass caught and harvested has remained

relatively stable throughout the 15 survey years, with

nearly half of the catch harvested each year. Smallmouth

bass, the most popular game fish in the survey area, has

dominated the percent composition of fishes caught every

year. The proportion of smallmouth bass harvested, however,

~emained relatively low, despite the large catches. In

fact, the 1989 percent harvest of srnallmouth bass was the

second lowest to date despite the catch being the highest.
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Walleye, another popular game species, has been reported

frequently by anglers; however, few were of legal size and

could be harvested. The percent composition of walleye

caught increased from 1975 through 1979, peaked in 1980,

declined from 1981 through 1985, incre~sed to a secondary

peak in 1987, and has declined through 1989.

Specific reasons for these fluctuations, regarding

species catch and harvest trends, were not apparent.

Changes in angler objectives, size structure of fish

populations, or production of strong year classes may have

been involved. For the smallmouth bass, the 1987 change in

the Pennsylvania Fish Commission harvest regulations to a'

trophy bass season (381.0 mm minimum size and two fish per

day from mid-April through mid-June), may have resulted in

the reduced harvest observed since 1987. In addition,

strong year classes were produced in 1987 and 198~ which

yielded many sublegal fish in 1988 and 1989.

Values of cle appeared related to the number of anglers

(Table 6-12). Generally, as the number, of anglers increased

the cle also increased. Harvest rates, however, did not

exhibit a similar trend. Except in 1986 when the lowest

harvest rate occurred, values in all other years were quite

similar. These trends may result from several factors: 1)

in some years a relatively large number of sublegal fish are

caught by anglers; 2) the fact that anglers were fishing

primarily for recreation rather than as a source of food;
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and 3) the observation that some anglers were species

specific or selective as to the size of fish chosen for

harvest. The large number of anglers throughout the 15

survey years who have indicated that they release or give

away all, or at least a portion of their catch, tends to

reflect an interest in fishing for recreation. Similar

findings of primarily rec~eational angling have been

documented by Baur and Rodgers {1983}, Denoncourt (l984),

Harmon (1978), and Rodgers (1980) for other water bodies.

The impact of the 1979 TMINS accident was assessed by

examining changes in utilization of fish caught by anglers.

However, angler response to questioning the use of their

catch could be biased by the legal status (size) of fishes

sought and/or caught. To elicit a more specific response,

anglers were subsequently asked whether they use their catch

differently now than they did prior to the 1979 accident.

During the year immediately following the TMINS accident

(1980), 7.6 percent of the anglers interviewed indicated

that they had changed their use of" catch due to the accident

(Figure 6-5). The proportion of anglers expressing a change

in catch usage has steadily declined and n9 anglers reported

a change in catch usage in 1989. In addition most anglers

reported that they eat at least a portion of their catch

although the percentage has decreased since 1986.

Creel survey information was accepted with the

assumption that angler responses were accurate and

6-16
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objective; therefore, some uncertainty attends any creel

data set. However, these data generally indicate that (1)

there was a consistent trend in that most anglers reported

eating at least a portion of their catch, and (2) the

proportion of anglers indicating a change in catch usage due

to the TMINS accident was never large, and has generally

decreased since 1980. There is no evidence of a dramatic

decline in fishing effort (number of anglers and amount of

time spent fishing) resulting from the accident. Since

1986, the number of anglers and hours fished have been among

the highest for the study period. This would indicate that

the local recreational fishery was only minimally affected

by TMINS and the 1979 accident •
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TABLE 6-1

List of scientific and common names of fishes observed during creel
survey interviews from the Susquehanna River near TMINS, 1989.

Scientific Name

Clupeidae
Alosa sapidissima(Wilson)

Salmonidae
Salmo gairdneri Richardson
Salmo trutta Linnaeus
Salvelinus fontinalis (Wilson)

Esocidae
Esox masguinongy Mitchill

Cyprinidae
. Cypr inus carpio Linnaeus

SemotiluS corporalis(Mitchill)

Catostomidae
Carpiodes cyprinus(Lesueur)

Ictaluridae
Ictalurus punctatus(Rafinesque)

percichthyidae
Marone saxatilis(Walbaum)

Centrarchidae
Ambloplites rupestris(Rafinesque)
Lepomis auritus(Linnaeus)
Lepomis cyane1lus Rafinesque
Lepomis gibbosus(Linnaeus)
Lepomis macrochirus Rafinesque
Micropterus do1omieui Lacepede
Micropterus salmoides(La~epede)

Pomoxis annular is Rafinesque
pomoxis nigromaculatus(Lesueur)

percidae
perca flavescens(Mitchill)
Stizostedion vitreum

vitreum(Mitchill)

Common Name

Herrings
American shad

Trouts
Rainbow trout
Brown trout
Brook trout

Pikes
Muskellunge

Carps and Minnows
Common carp
Fallfish

Suckers
Quillback

Bullhead catfishes
Channel catfish

Temperate Basses
Striped bass

Sunfishes
Rock bass
Redbreast sunfish
Green sunfish
pumpkinseed
Bluegill
Smallmouth-bass
Largemouth bass
White crappie
Black crappie

perches
Yellow perch
Walleye
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TABLE 6-2

Monthly summary of anglers, fish caught, fish kept, hours fished, catch/effort, and harvest/effort from areas near TMINS, 1999.

Apr May Jun Jul Aug Sep Oct Nov Tot.al Percent
l'ota1

Angler
GR' 184 39 168 240 316 138 274 56 1415 55.8
West [Jam 18 3 17 8 9 10 5 4 74 2.9
EaSl:.+Dam 43 37 36 59 28 8 24 9 244 1J. 6
'iHGS 102 142 148 200 64 65 62 19 802 31. 6

'l'otal 347 221 369 507 417 221 365 88 2535

Fish CilllC]ht
GR 417 135 666 845 1134 403 1050 120 4770 q!). 7
West Dam 82 31 142 65 86 58 10 37 501 5.2
[:;ast [Jam 86 390 208 320 204 42 92 1 1343 13.9
'lIlGS 476 910 464 511 250 155 211 G 2!lBJ 31.1

Tot.al 1061 1466 1490 1741 1674 658 1363 164 9607

Fish Kept
GR 145 51 63 120 147 58 150 31 765 37.9
West Dam 0 0 a 6 0 18 a 6 30 1.4

en East Dam 13 151 92 67 33 13 34 1 404 20.0
I YHGS 96 276 142 160 47 59 37 2 819 40.6

.....
\D 'l'ota1 254 478 297 353 227 148 221 40 2018

Hours Fished
GR 373.30 104.50 396.30 579.00 747.50 271.40 718.00 123.70 3313.70 57.6
West Dam 42.25 5.25 40.75 25.00 21. 75 17.25 6.75 15.75 174. "is 3.0
East Dam 58.00 89.50 77 .50 132.80 85.50 15.00 37.25 . 5.·75 501.30 8.7
YIlGS 230.30 354.80 334,30 389.30 134.30 146.50 149.50 22.25 1761. 25 30.6

Total 703.85 554.05 848.85 1126.10 989~05 450.15 911.50 167.45 5751.00

Catch/Effort
GR 1.12 1.29 1.68 1. 46 1.52 1.46 1.46 0.97 1.44
West Dam 1. 94 5.90 3.48 2.60 3.95 3.36 1. 48 2.35 2.87
East Dam 1.48 4.36 2.68 2.41 2.39 2.80 2.47 0.17 2.68
)rUGS 2.07 2.56 1.39 1.31 1.B6 1.06 1.41 0.27 1.69

Total 1.51 2.65 1. 74 1.55 1.69 1. 46 1.50 0.92 1.67

Harvest/Effort
GR 0.39 0.49 0.16 0.21 0.20 0.21 0.21 0.25 0.23
West Dam 0.00 0.00 0.00 0.24 0.00 1.04 0.00 0.3B 0.17
East Dam 0.22 1. 67 1.19 0.50 0.39 0.87 0.91 0.17 O.Bl
YHGS 0.42 0.78 0.42 0.41 0.35 0.40 0.25 0.09 0.46

Tot.al 0.36 0.86 0.35 0.31 0.23 0.33 0.24 0.24 0.35
• Denotes General Reservo~r•

~------

+ Denotes York Haven Generating Station.



TABLE: 6-3

Two-factor analysis of variance test restuls for anglers, fish caught, fish kept, and hours fished near TMINS,
April through November 1989.

--
Dependent
Variable Source df Sum of Squares Mean Square F Value P Value

Anlgers Model (r 2 = 0.882) 10 168705.812 16870.581 5.52 0.0005*'"
Area 3 137985.594 45995.198 15.05 0.0001**
Month 7 30720.219 4388.603 1. 44 0.2437

Error 21 64193.656 3056.841
Corrected Total 31 232899.469

Fish Caught Model (r2
c 0.765) 10 1850157.562 185015.756 3.12 0.0134*

Area 3 1330293.344 443431.114 7.49 0.0014**
Month 7 519864.219 74266.317 1.25 0.3194

Error 21 1244083.906 59242.091
Corrected 31 3094241.469

Fish Kept Model (r2 = 0.539) 10 60415.500 8041.550 2.83 0.0215*
0'1 Area 3 50252.625 16750.875 5.89 0.0044**I
tv Month 7 30162.875 4308.982 1.52 0.2160
0 Error 21 59706.375 2843.161

Corrected Total 31 140121.875

Hours Fished Model (r2 = 0.887) 10 936050.287 93605.029 5.04 0.0009"'*
Area 3 761971. 762 253990.587 13.68 0.0001**
Month 7 174078.525 24868.361 1.34 0.2812

Error 21 389812.382 . 18562.494
Corrected Total 31 1325862.670

* Significant at P~0.05.

** Significant at P~O.Ol.

{': . :T -



TABLE 6-4

Summary of Tukey·s studentized range test for creel survey data
(anglers, fish caught, fish kept, and hours fished) by area,
1989. Areas underlined are not significantly different (P<O.05)
and are ranked from highest to lowest mean number. Means are
listed parenthetically and rounded to the nearest whole number.

! •

Dependent
Variable

Anglers GR*
(177)

YHGS*
(100)

Area

East Dam
(30)

West Dam
( 9 )

Fish Caught GR YHGS East Dam West Dam
(596) (373) (168) (64)

I·

Fish Kept YHGS GR East Dam West Dam
(102) (96) (50) ( 4 )

I """
Hours Fished GR YHGS East Dam West Dam

(414) (220) (63) (22)

* GR, General Reservoir; YHGS, York Haven Generating Station.
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TABLE 6-5

Comparison of weekday and weekend day creel surveys from each area ner TMINS, 1989.

General West East York Haven Total
Reservoir Dam Dam Generating

Station

Anglers
Weekday 299 18 79 275 671
Weekend Day :.1116 56 165 527 1864

Fish Caught
Weekday 966 140 444 1290 2840
Weekend Day 3804 371 899 1693 6767

d) Fish Kept
I Weekday 149 14 141 296 600l\J

l\J Weekend Day 616 16 263 523 1418

Hours Fished
Weekday 611. 25 37.25 152.00 517.00 1318.00
Weekend Day 2702.42 137.00 349.25 1244.01 4432.68

Catch/Effort(h)
Weekday 1.58 3.71 2.92 2.50 2.15
Weekend Day 1.41 2.71 2.57 1.36 1.53

Harvest/Effort(h)
Weekday 0.24 0.37 0.93 0.57 0.45
Weekend Day 0.23 0.12 0.75 0.42 0.32

·'1 ~..
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TABLE 6-6

Comparison .of anglers, fish caught, fish kept, hours fished, catch/effort, and harvest/effort between creel. survey
zones in the General Reservoir, 1989.

:tone"

1 Wesl Channel, West Shore
2 West Channel, I::ast Shore
3 West/Center Channel Confluence
4 South Center Channel, West Shore
5 South Center Channel, East Shore
& North Center Channel, West Shore
1 North Center Channel, East Shore
9 East Channel, West Shore
9 East Channel, East shore

10 East of Fall Island, Northeast Shore
11 West of Fall Island, East of Hill Island
12 West of Hill Island, Northwest Shore

Anglers

304
36

172
27
67
42
73
44

112
79

328
131

Fish
Caught

955
57

495
74

Ji8
III
238
131
288
264

1513
336

FiSh
Kept

165
11
97

2
52
22
12
70

110
25

118
81

Hours
Fished

642.42
8B.75

403.50
64.75

165.50
118.25
17l.25
112.25
256.75
165.75
832.00
292.50

Catch/
Effort;(hl

1.49
0.64
1.20
1.14
1.92
0.94
1.39
1.17
1.12
1.59
1.92
1.15

llarvest/
Effort(h)

0.26
0.12
0.24
0.30
0.31
0.19
0.70
0.62
0.43
0.15
0.14
0.29

Numbered zones correspond to those ~n F~gure &-1.

TABLE 6-7

Comparison of the General Reservoir boat and shore anglers by fish caught, fish kept, hours fished, catch/effort,
and harvest/effort, 1989.m

I
N
W Apr May Jun Jul lIug Sap Oct Nov Total Percent

Total

Anglers
Boat
Shore

Fish Caught
Boat
Shore

l"Illh Karl
Iloat
Shore

Hours Fished
Boat
Shore

144
40

332
95

64
61

296.75
76.50

26 139 177
13 29 63

60 608 721
75 58 124

11 42 91
40 21 29

74.75 356.50 455.75
29.75 39.75 123.25

294
22

1.074
60

129
19

703.75
43.75

119
19

380
23

49
9

242.00
29.42

243 S3
31 3

976 III
74 9

128 31
22' . 0

667.25 116.50
50.75 7.25

1195
220

4252
518

565
200

2913.25
400.42

84.4
15.5

89.1
10.9

73.9
26.1

87.9
12.1

Catch/Effortlh)
Boat
Shore

Harvest/Effort(hl
Boat
Shore

l.08
1.24

0.29
0.80

0.80
2.52

0.15
1.34

l. 70
1.46

0.12
0.53

1.58
1.01

0.20
0.23

1.53
1.37

0.18
0.41

1.57
0.78

0.20
0.31

1. 46
1.46

0.19
0.43

0.95
1.24

0.27
0.00

1.46
l. 29

0.19
0.50



TI\OLE 6-8

HOIlt.hly summary ot h.s.ncs cAught and kept. hy an910tl in c;he SUBqullhanna R.Lvor neAl" 'THINS. 1989.

Apr .US! Jun Jul Aug Sop Qes; Noy Tosa1 Percent
C4119h~ Kupt. C:.\lght K..pt. Ceughc ~cpC Caught ~"p~ cauqnc Kept CD.ughc. Kept Cauqnt Kep~ Ceughc Kept: Ciluqnt Kept C,,),U\ih'C K~pc

Ameru;iln ~hatJ - - 1 · - - 1 - - · -Ra. .. nbo... t.rouc; - - 1 1 - - 2 2 · · - - · · · - 1 ) D'••
Brown t.t'ou'C.
Orook t.rout
HUGka.11un'lc
Pa.kQ5 U~socldao)· · - - - - · - - 2 · - - - · · - 2
Common c.:Irp 21 2 28 2 39 1 ~ - 23 · 29 4 21 · · - 110 " 1.8 D••
t'~U£Uh · · · · · · - - 2 · · · - · - - 2 .
QUlllbilCk · · H · - · . . - - - - - · - . H - U. ~
S\JckcrG IC,)tQstOP'J,d.1cJ& · · 1 · · - 2 I - - - · - - - - 5 I
CI1,)l1n01 c;Atf l.:;n 8 6 23 22 69 JJ IDS 51 1&8 19 121 41 28 IS 3 ~~S 209 5. !. 10. J
Stt J.f'DU bilS:; 1 - · · · · . - · · - · · · - - I
tto~k b.1S0 13S 80 <77 lJO Ll5 65 76 18 01 11 H 20 5S U 1 954 ~71 ".'1 !U oJ
ltcdbrcost GUne 1:,;11 1 I 4 J lj~ 55 19 IB 1 2 B 4 1 · · .1 BJ O_!I '.1
CrC'~n 'Gunll!:611 · - • 4 · - 5 5 - · · · · · · - '/ 'J U .1 U••
t"umpklnSQud · - 2 2 12 10 2 2 · · · · 20 13 · - 16 )1 u •• I.J

Cl"I Uluccull 7 2 12 10 S5 20 45 11 75 20 21 18 14 L8 - - H" 107 .:.t. ~. J

I :;unC.1.:::IlCs (I.OPD"":; spp. J. 122 01 154 liJ 224 73 118 1~ 00 1& ~9 12 li( 13 2 - 821 11~ It.:.. ~LII

:.imnllmoutll U~'\S$ :184 4 li5J 6 U6~ 21 1211 170 1230 1Z5 J68 J1 10(0 112 105 IJ 613D 498 gJ .. U .. ~. I
IV LorqcmOuth bass 6 · ~ - 4 · li 2 5 · J 1 7 - 2 - 18 j ... O. -'
Il:>o Wh1te CX'OJpp1C H JO 4 ( 4 4 2~ 19 1 1 1 1 2 2 - . 69 lil D,1 l,O

Dli2ck c:r"pple 26 26 1 1 2 2 J 3 · - · - - - - - J~ )~ o. ) ~ .10

Cr,o,PPJe5 I~ spp.'- 61 21 19 5 11 4 11 7 10 1 11 5 29 15 20 20 In 19 loU ).'1
Yel.lo,,", pccch - · 11 11 - - I . 1 I 2 2 · - - - IS H tJ. ~ u.1
Wi111cya 56 · 3B 8 20 2 36 3 5 1 U 3 54 12 II 1 :!Sl J& 2.6 l .. 1!

Total 1061 ZS( 1466 410 \400 297 1741 JSJ 1674 227 6S8 l~B U&3 2U 164 4D 9607 2010

• can~C'41 ldcntJ.£.acOIu.on •
+ Lass c.hllR 0.05'.

,.
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'l'ABLE 6-9

Number and percent composition of fishes caught and kept from areas near TMINS, April through November 1989.

General Reservoir West Dam East Dam York Haven Generating Sta. T01:al
Caught Kept caught Kept Caught Kept Caught Kept Caught K~t

No. ~ No. % No. t .No. 'l. No. 'I. No. % No. '% No. y,

/\merielln Shlld - - - - - - - - - - - - 4 0.1 - - 4
Rainbow trout - - - - - - - - - - - - 3 0.1 3 0.4 3 3
Brown trout - - - - - - - - 1 0.1 1 0.2 - - - - 1 1
Brook trout 1 + 1 0.1 - - - - - - - - - - - - 1 1
Muskellunge - - - - - - - - - - - - 2 0.1 - - 2
Pikes (Esocidae)W 1 + - - - - - - - - - - 1 + - - 2
common carp 6 0.1 1 0.1 6 1.2 - - 14 1.0 - - 144 4.8 8 1.0 170 9
Fallfish 2 + - - - - - - - - - - - - - - 2
Quillback - - - - - - - - - - - - 24 0.8 - - 24
Suckers ICacostomidael' - - - - - - - - - - - - 5 0.2 1 0.1 5 1
Channel catfish 139 2.9 51 6.7 86 16.8 15 50.0 56 4.2 9 2.2 244 8.2 134 16.4 525 209
Striped bass 1 + - - - - - - - - - - - - - - 1 -
Rock bass 201 4.2 69 9.0 S 1.0 - - 262 19.5 170 42.1 486 16.3 332 40.5 954 571

0\ Redbreast sunfish B 0.2 3 0.4 - - - - 37 2.8 36 8.9 46 1.5 44 5.4 91 B3
1 Green sunfJ.sh - - - - - - - - 9 0.7 9 2.2 - - - - 9 9

N Pumpkinseed 10 0.2 8 1.0 - - - - 26 1.9 19 4.7 - - - - 36 27
V1 Bluegill 72 1.5 21 2.7 3 0.6 - - 113 8.4 52 12.9 61 2'.0 34 4.2 249 107

Sunfishes ILepomJ.s spp.l· 437 9.2 172 22.5 9 1.8 - - 194 14 .4 36 B.9 181 6.1 67 8.2 B21 27S
Smal1mouth bass 3716 77.9 349 45.6 331 64.8 8 26.7 523 38.9 49 12.1 1560 52.3 92 11.2 6130 498
Largemouth bass 28 0.6 2 0.3 - - - - 7 0.5 - - 3 0.1 1 0.1 38 3
White crappie 34 0.7 26 3.4 - - - - 6 0.4 6 1.5 29 1.0 29 3.5 69 61
Black crappie 22 0.5 22 2.9 - - - - 4 0.3 4 1.0 6 0.2 6 0.7 32 32
Crappies IPomoxis spp.)" 89 1.9 38 5.0 3 0.6 2 6.7 29 2.2 6 1.5 51 1.7 32 3.9 172 78
Yellow perch 3 0.1 2 0.3 - - - - 2 0.1 2 0.5 10 0.3 10 1.2 15 14
Walleye - - - - 68 13.3 5 16.7 60 4.5 5 1.2 123 4.1 26 3.2 251 36

Total 4770 765 S11 30 1343 404 2983 819 9607 2018

General lUl.!ntifJ.cl1l:ion.
+ Less than 0.05\.



TABLE 6-10

Percent similarity indices of species composition of fishes caught and harvested
from the creel survey areas near TMINS, 1989.

Caught Harvested
West Dam East Darn YHGS* YHGS East Darn West Dam

71.7 60.4 70.1 General Reservoir 46.8 40.7 38.3

52.5 69.7 West Darn 34.7 17.1

76.8 East Darn 77.1

0'\ * York Haven Generating Station.
I

IV
0'\
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TABLE 6-11

Use of catch by anglers interviewed near TMINS in 1989.

Use of Catch Apr May Jun Jul Aug Sep Oct Nov Total

Eat 110 67 66 152 67 49 83 17 611
Release 119 52 157 182 177 85 149 48 969
Give Away - 2 3 - - - - - 5

0'1
I Eat-Release-Give Away 3 2N 8 - - - - - 13

-..J Eat-Release 115 91 138 159 162 77 132 22 896
Eat-Give Away - - 2 4 5 5 - 1 17
Release-Give Away - 1 1 10 6 5 1 - 24

Total 347 221 369 507 417 221 365 88 2535



TABLE 6-12

Summary of an~ual creel survey totals for anglers, fish caught, fish kept, hours fished,
catch/effort, and harvest/effort near TMINS, 1975 through 1989.

Anglers Fish Fish Catch/ Harvest/
Caught Kept Fished Effort ·(h·) Effort (h)

1975 1560 2386 1255 2953.75 0.81 0.42
1976 1750 3170 1026 3114.29 1.04 0.34
1977 1126 1857 820 2186.88 0.85 0.37
1978 2221 4483 1517 4455.85 1.01 0.34
1979 2215 4861 1205 3966.15 1.23 0.30
1980 2399 5611 1421 4131.65 1. 36 0.34
1981 2672 6764 1684 4627.65 1.46 0.36
1982 2751 6499 1808 4776.26 1.36 0.38

O't 1983 2145 5102 1395 3997.73 1.28 0.35I
N 1984 1815 4423 1200 3285.40 1.35 0.36co 1985 1750· 3671 1447 3458.61 1. 06 0.42

1986 2093 5191 1732 4374.87 2.02 0.14
1987 2469 7656 1852 4892.44 1.56 0.38
1988 2964 10371 2020 6731.43 1.54 0.30
1989 2535 9597 2018 5751. 00 1.67 0.35

::-1 -
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TABLB 6-13

Two-factor analysis of variance test results for creel survey data (anglers, fish caught, fish kept, and hours
fished) near TMINS, 1975 through 19B9.

Dependent
d'fVariable Source Sum of Squares Mean Square F Value P Value

Anglers 2 59 1248303.823 21157.692 9.94Model (r = 0.553) 0.0001**
Area 3 962238.273 320746.091 150.72 0.0001**
Year 14 107678.354 7691.311 3.61 0.0001"'*
Interaction 42 178387.196 4247.314 2.00 0.0004**

Error 420 893807.875 2128.114
Corrected Total 479 2142111. 69B

Fish Caught Model (r2 = 0.284) 59 7597483.773 128770.911 4.71 0.0001**
Area 3 2860794.073 953598.024 34.86 0.0001**
Year 14 2574987.304 183927.664 6.72 0.0001**
Interaction 42 2161702.396 51469.105 1.88 0.0011*"

Error 420 11490093.375 27357.365
Corrected Total 479 19087577 .148'

Fish. Kept Model (r2 = 0.362) 59 454827.956 7708.948 3.85 0.0001 ....
en Area 3 350319.623 166773.208 58.25 0.0001**
I Year 14 55907.612 3993.401 1.99 0.0172*N

'-P Interaction 42 48600.721 1157.160 0.58 0.9847
Error 420 842024.375 2004.820
Corrected Total 479 1296852.331

Hours Fished Model (r2 = 0.531) 59 5723112.595 97001.908 9.91 0.0001**
Area 3 4103123.086 1367707.695 139.79 0.0001**
Year 14 517466.543 40819.039 4.17 0.0001**
Interaction 42 1048522.966 24964.833 2.55 0.0001**

Error 420 4109401.238 9784.289
Corrected Total 479 9832513.833

* Significant at P~0.05.
** Significant at P~O.Ol.



TABLe 6-14

Summary or Tu~ey's s~uoer.~l~ed range ~es~ tor creel survey da~a langlers, !lsh cauqh~. fish kop~, end hours flshedl by ores ond
year, 1975 ~nrouq/l 1989. Areas and years underl.ned ere no~ sl~ni£lcsn~ly differen~ IPSO.OSI and area ranked from h.~nest ~o
lowest mean number. Hean~ er~ lls~ed paron~ne~lcally and roun~ed ~b the nearest Whole number.

bcpcnacnl.
\141;".141.111: Yellr

IInlllers Gil' Ylles' lla5~ lJam West bam 1966 1982 1981 198~ 1967 1980 1978 1979 1983 1986 1984 1965 1916 1915 1977
111" I [lO51 (JOI 1111 [931 1861 1641 1791 1771 (7SI 1691 [691 1671 16!" IS7I ISSl IS51 1491 Il51

FUh Caught Gn VIIGS J:;nst Uam West UQD1 198B 1989 1987 1981 1902 1980 1986 1983 1979 1978 19B4 UB5 1976 1915 1917
12851 11961 11091 1911 13241 13001 12391 12111 12031 117S1 11621 11591 11S21 11401 113BI IllSI 1991 1751 1581

0'1
I

w
0

1977nsn Kept TIIGS GR I;ast Dam WeSt Dam 1966 1989 19B7 1962 1966 1981 1978 U8S 1960 1983 1975 1979 1984 1976
1801 (661 12BI 1131 1631 1631 ISBI 1561 IS41 (531 (47) .(45) lUI 1441 1391 1381 1381 1321 1261

kours Fl,shed GR VIlGS East. DilEn West IJnm 1988 1989 1967 1982 1981 1978 1986 1980 1963 1979 19B5 1984 1916 1915 1977
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AGE GROUP COUNTY
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FIGURE 6-2

Percent of anglers by age and county interviewed in the Susquehanna River near TMINS
in 1989.
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7. WATER QUALITY

7.1 METHODS

Water quality and physical data were collected at all

stations in conjunction with biological sampling (Figure 7

1). Details of procedures and instrumentation are provided

in GPU (19B7) and are summarized below.

Surface water temperature, pH, and dissolved oxygen (DO)

were measured at all sampling stations with a Taylor Pocket

Thermometer Model 21432-2, a Photovolt Model l26A pH meter

or an Orion Model 05702-25 pH meter, and a YSI Model 57

Dissolved Oxygen meter, respectively. Conductivity was

measured at all electrofishing stations by means of a Hach

Model 16300 portable conductivity meter. Measurements of

velocities at macroinvertebrate and ichthyoplankton stations

were made with a Marsh-McBirney Model 201 portable water

current meter.

Surface water samples were collected at each of the

three macroinvertebrate stations and delivered to GPU

personnel for·analysis. Laboratory analysis of total

dissolved solids (TOS) was performed by analytical methods

defined in o. S. EPA (1979).

Data analyses consisted of tabulations of mean, minimum

and maximum, and analysis of variance (ANOVA). Two-factor

ANOVAs, with sampling zones and months as main effects, were

implemented on 1989 water temperature, DO, pH, and TDS data.
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These same parameters in the multiple-year database were

subjected to a three-factor ANOVA with year, month, and

sampling station (lA2, 11Al, or 931) as main effects. When

main effects were shown to be significantly different

(p~0.05), the differences were investigated by Tukey's

studentized range test. ANOVAs were conducted using SAS

software, Version 6 (SAS Institute, Inc., Cary, NC).

7.2 COMPARISON WITH STATE WATER QUALITY CRITERIA

The Pennsylvania state water quality criteria for

parameter~ measured during the 1989 TMINS aquatic studies

are presented in Table 7-1. These criteria consist of upper

and/or lower limits designed to protect a designated water

use. The portion of the lower Susquehanna River which

includ~s TMINS (York Haven Pond) is designated as a

warmwater fishery.

The water quality data collected in 1989 are tabulated

in Appendix F and summarized in Table 7-2. A comparison of

the data in Table 7-2 with the crite~ia in Table 7-1

revealed that·all 1989 values met. the specified criteria,

except for pH. The highest water temperature recorded was

28.0 C in July, well below ,the upper limit of 30.6 C.

Values for pH equalled or exceeded the upper limit (9.0) in

August and October, and the lower limit (6.0) in June. The

high pH values in August and October were limited to areas

within zones 2, 4, 7, and 10 (Figure 7-1), which were
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unaffected by the discharge from TMINS. The low pH values

occurred on 8 June, and ranged from 5.4 to 5.6 in zones 8

and 9, respectively. Since these zones are located below

the TMINS discharge some aspect in the discharged water may

have caused the reduced pH. The pH values immediately

upstream and throughout York Haven Pond on this date ranged

from 7.0 to 7.4. The pH values within a week after this

occurrence ranged from 7.1 to 7.5 at zones 8 and 9. As

revealed in analysis of fisheries and macroinvertebrate data

(Chapters 2, 3, and 5), no adverse effects were observed.

TOS was always well below the specified uppe! limit. The

lowest DO value recorded was 6.4 mg/l in September,

considerably above the lowest permissible limit for a single

measurement (4.0 mg/l).

Based on the 1989 water quality data from the TMINS

aquatic studies, the designated use category of the

Susquehanna River as a warmwater fishery was not compromised

by the operation of TMINS.

7.3 SPATIAL AND TEMPORAL DESCRIPTION: 1989

The water quality data collected in 1989 (Table 7-2)

revealed some typical seasonal patterns for a number of

variables. Mean water temperature increased from April to a

peak jn August, and then decreased through November. With

minor deviations, mean river flow decreased through

September and increased thereafter. The surface and bottom
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velocities were high through July, reflecting the high river

flqw in 1989, and generally decreased through November.

Conductivity and TDS followed a similar trend, declining

through the summer, increasing to a peak in September, and

declining through the fall. Secchi disc readings generally

decreased throughout the summer and increased in the fall.

Dissolved oxygen can be affected by water temperature,

biological activity, and river flow. Mean DO in York Haven

Pond exhibited an inverse relationship with water

temperature (Table 7-2). Mean pH values were higher in the

fall (September through November) than in the spring or

summer.

To provide a more quantitative assessment of the overall

water quality in York Haven Pond, a two-factor ANOVA was

used to analyze the 1989 water temperature, DO, pH, and TDS

by month and water quality zone. All data collected at the

various biological sampling stations within a zone (Figure

7-1) were combined for analysis of that zone. Although all

parameters exhibited significant differences among months;

as expected because of typical seasonal variations; only pH

and TDS produced a significant difference among sampling

zones (Table 7-3). TUkey's studentized range .test (Table 7

4) revealed that the mean pH at zone 4 was significantly

different from the means at zones 8 and 9. The reasons for

these differences were unknown, but were considered

biologically insignificant as values measured throughout the

year generally met established state criteria. The Tukey's
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test also showed that the mean TDS at zone 8 was

significantly different from the means at zones 9 and 7.

The increased TDS in zone 8 may reflect the increased

concentration of dissolved solids in the discharge water

created through evaporation and condenser cooling blowdown.

The higher TDS values became diluted as values at zone 9

(downstream) were near ambient (zone 7).

Water quality and physical characteristics measured at

the three macroinvertebrate sampling stations are summarized

in Table 7-5. Although many of these parameters were

measured at the other sampling stations, the

macroinvertebrate stations are important because of their

proximity to the TMINS discharge, their consistent use over

previous study years, and because TDS was measured only at

these stations. The data appear to be quite homogeneous

among the three stations. However, there was a slight

decrease in secchi disc readings Station llAl (the TMINS

discharge), which may be related to effluent from TMINS.

The surface and bottom current velocities were also higher

at Station 981 and were probably the result of the physical

configuration of the shoreline. The increase in TDS at

Station llAl was discussed previously.

7.4 MULTIPLE-YEAR COMPARISON

River flow can influence both biological and water

quality parameters. Mean river flow was calculated for the
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April through November portion of each of the last ten years

(Table 7-6). Mean river flow increased 62% from 1980 to

1984, decreased 91% from 1985 through 1988, and then

increased 105% in 1989 to the highest value to date.

To evaluate annual trends in water quality for York

Haven Pond, water temperature, DO, pH, and TOS data for the

macroinvertebrate stations were examined. Mean, minimum and

maximum values for these parameters are displayed in Table

7-7. Although some year-to-year differences have been

evident, the 1989 data fell within the ranges observed

r ,

previously.

Station l1Al.

However, the maximum TOS value was exceeded at
! .

i _

Individual measurements of water temperature, DO,' pH,

and TOS from previous years' reports were combined with the

1989 data and subjected to a three-factor ANOVA (Table 7-8).

The results were similar for all four parameters in that

years and months were significantly different, but there wa~

no difference among stations except for TOS. Significant

differences among months were expected, given the natural

seasonal cycles exhibited by these variables. Significant

differences among years for water temperature, 00, pH, and

TOS were not unusual, because of the annual variation in

precipitation, river flow, and air temperature cycles. The

significant interaction of year and month was also

attributable to these weather~cycles.

In terms of possible influence of the TMINS discharge on

water quality, sampling station differences would be the
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first order df examination. However, as shown in Table 7-8,

only TDS produced significant differences (p ~O.05) among

stations. That is, stations downstream of the discharge

(llAI, 9BI) were differentiated from the upstream station

(IA2). The mean TDS at Station 1A2 was 195 mg/I, whereas

the means at Stations llAI and 9B1 were 208 and 202 mg/l,

respectively. The Tukey's test showed that Station IA2 was
."

significantly different from Stations IlAl and 9Bl. The

increase in TOS at the downstream stations may be related to

the concentration of dissolved solids during TMINS operation

and subsequent discharge. However, the downstream values

were still far b~low the state water quality criteria.

The annual means, which were significantly different for

all parameters, were examined for statistical groupings that

could be related to years of TMINS operation (1974 to 1978

and 1986 to 1989) versus non-operation (1979 to 1985) (Table

7-9). For water temperature, only 1985 was distinguishable

from all other years. There was a tendency for DO means in

operational years (1974 to 1978) to group together with

lower values, but 1989, an operational year, was

undifferentiated from 1979 to 1982 and 1985, a non-

operational period. Values of pH exhibited no grouping that

could be related to TMINS operational status. The last

three non-operational years (1983 to 1985), for example,

were not differentiated from operational years 1974, 1975,

1988, and 1989. Generally, pH values increased from 1974

through 1982, decreased through 1987, and rose slightly in
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1988 and 1989. Total dissolved solids, available for four

operational years, could not be differentiated from non

operational years.

Based on analysis of 16 years of data for water

temperature, pH, and DO, and 12 years for TDS, there is no

evidence of significant influence of the TMINS discharge on

these parameters. Annual and spatial ·trends appear natural

and related to meteorological cycles and river flow. Also,

most water quality parameters reflect the influences of the

varied geology, land, and water use practices throughout the

Susquehanna River basin rather than TMINS.
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TABLE 7-1

Water quality criteria for selected physicochemical parameters analyzed
near Three Mile Island.

I'

, .

Parameter

Dissolved oxygen

pH

Temperature (water)

Total dissolved solids

Criteria

Minimum daily average 5.0 mg/L; no values less
than 4.0 mg/L. For the epilimni~n of fakes,
ponds, and impoundments, minimum daily average
of 5.0 mg/L, no value less than 4.0 mg/L.

Not less than 6.0 and not more than 9.0.

No rise when ambient temperature is 87 F
(30.6 C) or above; not more than a 5 F (2.8 C)
rise above ambient temperature until stream
temperature reaches 87 Fi not to be changed
by more than 2 F during any l-hour period.

Not more than 500 mg/L as a monthly average
value; not more than 750 mg/L at any time.

...
l

Source: Pennsylvania Code, Title 25, Chapter 93~
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TABLE 7-2 MONTHLY MEAN. MINIMUM. AND MAXIMUM VALUES 0= WATER QUALITY PARAMETERS AT ALL YORK HAVEN POND
BIOLOGICAL STATIONS. THREE MILE ISLAND NUCLEAR STATION. 1989.

MONTH
ALL

PARAMETER APR MAY JUN .JUL AUG SEP OCT NOV MONTHS

WATER TEMPER~TURE (C)
MEAN 8.9 17.0 21. ' 23.2 23.5 21.4 15.& 11.2 18.8
MlNIMUII. 5.1 13.0 18.0 18.1 lB.8 15.5 14.3 9.3 5.1
MAXIMUfo' 13.B 20.0 23.:1 28.0 27.4 2&.2 17.5 13.0 28.0
N .47 51 59 47 67 27 15 15 328

Pto<
MEAN 7.5 7.5 7.1 7.5 a.5 8.2 8.5 8. I 7.7
MINIMUM &.5 6.7 5.A 6.6 7.7 7.0 7.8 7.6 5.4
MAXIMUIl fl.B 8.9 B.A 8.5 9.3 8.9 9.0 8.8 9.3
N 47 51 59 47 61 21 '15 15 310

DISSOLVED OXYGEN (MG/L)
MEAN 12.0 9.9 9.0 B.9 10.4 9.6 9.7 10.9 10.0
MINIMUM 10.3 B.O 7.4 7.3 8.0 &.4 7.9 9.0 6.4
MAX I MU'" 1!i. a 14.6 11.0 II. B 19.0 13.2 12.4 12.6 19.0
N 47 51 59 47 57 27 15 IS 328

seCCHI OEPT~ (CM)
MEAN \00.9 81.5 70.7 55.4 134.8 77.1 94.8 14\.6 93.6
MINIMUM 25.4 53.3 10.2 15.2 8&.4 50.8 71. 1 10\.6 10.2

-...I MAXIMUM 167.6 124.5 139.7 101.6 203.2 106.7 127.0 \95.6 203.2
I N 15 27 27 IS 27 27 \5 15 168

I-'
0 TOTAL OISSO~vED SOLIDS (MG/l)

MEAN 102.0 191.0 179.7 140.7 222.0 331.7 238.7 184.7 19B.B
MINIMUM 101. 0 IBl.0 171.0 138.0 205.0 2B9.0 201.0 171.0 101.0
MAXIMUM 103.0 206.0 195.0 145.0 244.0 3B2.0 297.0 198.0 382.0
N 3 3 3 3 3 3 3 3 24

CONDUCTIVITY (UMHOS/CM)
MEAN 21B.3 217.5 210.8 268.3 312.1 396.7 354.2 274.2 282.4
MINIMUM 190.0 160.0 150.0 IBO.O 250.0 325.0 300.0 210.0 150.0
MAXIMUM 240.0 250.0 250.0 300.0 450.0 500.0 425.0 310.0 500.0
N 6 12 \2 6 12 12 6 6 72

SURFACE VELOCITY (CM/SEC)
MEAN 26.5 24.0 28.6 2B.2 10.4 3.3 8.7 4.0 22. \
MINIMUM 5.0 2.0 4.0 5.0 l.0 2.0 4.0 3.0 \,0
MAXIMUM 5B.0 62.0 70.0 53.0 27 ..0 6.0 12.0 5.0 70.0
N 35 27 35 35 43 3 3 3 lB"

80TTOM VELOCITy (eM/SEC)
MEAN 14.3 13.7 10.7 13.0 5.7 3.0 6.0 6.0 9.0
MINIMUM 5.0 7.0 5.0 8.0 4.0 2.0 2.0 2.0 2.0
MAXIMUM 20.0 18.0 19.0 23.0 8.0 4.0 12.0 9.0 23.0
N 3 3 3 3 3 3 3 3 24

RIVER FLOW 1M /SEC)
MEAN 1626.3 2585.6 1741.6 1028.9 312.5 228.8 509.5 809.4 111 B. 1
MINIMUM 470.1 453.1 705.1 484.2 179.0 136.B 154.2 475.7 13&.8
MAXIMUM 5\82.0 6020.2 4185.2 1704.7 523.9 436.1 2339.0 1750.0 5020.2
N 30 31 30 3\ 31 30 31 30 244
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TABLE 7-3

Two-factor analysis of variance test results for selected water quality param~ters collected near TMINS,
April tnrough November 1989.

Dependent Variable Source df Swn of squares Mean Square F Value P Value

Water Temperature Model (r2=0.843) 55 8796.868 159.934 26.58 0.0001**
Zone 6 11.428 1.905 0.32 0.9281
Month 7 6594.421 942.060 156.55 0.0001**
Interaction 42 86.452 2.058 0.34 1.0000

Error 272 1636.767 6.018
Corrected Total 327 10433.635

Dissolved Oxygen Model (r2=0.436) 55 431.490 7.845 3.83 0.0001**
Zone 6 13.961 2.327 1.14 0.3414
Month 7 289.585 41. 369 20.20 , . 0.0001**
Interaction 42 74.193 1.766 0.86 • 0.7124

Error 272 557.031 2.048
Corrected Total 327 988.521

-...J
Model (r 2=0.581)I pH 55 91.174 1.658 6.54 O.OOOP*

I-' Zone 6 4.204 0.701 2.77 0.0127*
I-' Month 7 74.300 10.614 41.·91 0.0001"·

Interaction 42 2.833 0.067 0.27 1.0000
Error 260 65.854 0.253
Corrected Total 315 157.028

Total Dissolved Model (r 2=0.949) 9 105354.208 11706.023 28.86 0.0001**
Solids Zone 2 5881.583 2940.792 7.25 0.0069**

Month 7 99472.625 14210.375 35.04 0.0001**
Error 14 5677.750 405.554
Corrected Total 23 111031.958

sIgnificant at P <0.05 •
•• Significant at P ~0.01.



TABLE 7-4

Summary of Tukey's studentized range test for selected water quality parameters collected
in York Haven Pond, April through November 1989. Underlined means are not significantly
different (P(O.05) and are ranked from highest to lowest mean. Means are listed
parenthetically.

Dependent Variable Water Quality Zones*

...,J
I

I-'
IV

pH

Total Dissolved Solids

4
(7.94)

8
(220)

1
(7.79)

9
(193)

2
(7.79)

7
(183)

10
(7.73)

7
(7.67)

9 .
(7.62)

8
(7.58 )

* Refer to Figure 7-1 for location.
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TABLE 7-5

Mean, mlnlmum, and maximum values of water quality and physical
parameters taken at the macrolnvertebrate stations near TMINS,
April through November 1989.

Parameter Station
TM-M1-1A2 TM-MI-11Al TM-Ml-9Bl

Water temperature(C)
Mean 16.0 16.2 16.2
Min 5.4 6.• 5 5.5
Max 23.2 23.0 23.0

... pH'
Mean 7.7 7.7 7.8
Min 7.1 7.1 7.1. ' Max 9.0 8.6 8.5

Dissolved,oxygen(mg/l)
Mean 9.4 9.7 9.4
Min 8.2 8.5 8.1
Max 12.0 12.1 12.2

Total dissolved solids(mg/l)- Mean 183 220 193,
Min 102 101 103
Max 289 382 324

Secchi disc(cm)
Mean 98.4 69.8 87.0
Min 27.9 25.4 27.9
Max 195.6 114.3 154.9

Surface current velQcity(cm/sec)
Mean 7.0 5.9 14.4
Min 2.0 2.0 3.0
Max 13.0 15.0 25.0

Bottom current ve1ocity(cm/sec)
Mean 7.6 6.4 13.1
Min 2.0 2.0 4.0
Max 17:0 12.0 23.0
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TABLE 7-7

Mean, minimum, and maximum values of water quality parameters taken at the macroinvertebrate
stations near TMINS, April throuqh November, 1974 through 1989. Station prefix TM-MI-
deleted from table.

'lear Water Dissolved Total Dissolved
Temperature(C) pH Oxygen(mg/l) Solids (mgllI

lA2 llAl 9Bl lA2 HAl 9Bl lA2 HAl 9Bl lA2 HAl 9Bl

-....J 1989
1

I--' Mean 16.0 16.2 16.2 7.7 7.7 7.8 9.4 9.7 9.4 183 220 193U1
Min 5.4 6.5 5.5 7.1 7.1 7.1 8.2 8.S 8.1 102 101 103
Max 23.2 23.0 23.0 9.0 8.6 8.5 12.0 12.1 12.2 289 382 324

1974-1986

Mean 17.5 17.8 18.0 8.0 8.0 8.0 9.2 9.3 9.3 196 207 202
Min 3.0 3.0 3.0 6.3 6.3 6.2 3.3 3.8 3.2 85 70 B7
Max 30:0 30.0 ·30.5 9:4 9.1 9.0 13-.2 14'04 14.0 332 362 355



TABLE 7-8

Three-factor analysis oC variance test results for selected water quality parameters collected near TMINS,
1974 through 1989.

Dependent Variable Source df Sum of Squares Mean Square F Value P Value

Water Temperature Model (r2=0.919) 173 23580.816 136.305 21.99 0.0001"
Year 15 530.067 35.338 7.26 0.000l"
Month 7 18946.958 2706.708 555.90 0.0001*
Station 2 17.679 8.839 1.82 0.1640
Year-Month lOS 2005.433 19.099 3.92 0.000l"
Year-St.at.ion 30 19.826 0.661 0.14 1.0000
Month-Stat.ion 14 5.070 0.362 0.07 1.0000

Error 429 2088.828 4.869
COJ;'rected Tot.al 602 25669.644

Dissolved Oxygen Model Ir2~0.8501 173 1484.675 8.582 13.69 0.0001*
Year 15 231.349 15.423 24.60 0.0001*
Month 7 536.6'94 76.670 122.29 0.0001'
Station 2, 2.567 1.284 2.05 0.1304
Year-Month 105 596.910 5.685 9.07 0.0001"
Year-St.ation 30 19.116 0.637 1.02 0.4451
Month-Station 14 1.212 0.086 0.14 0.9999

2rror 417 261.441 0.627
-..J Corrected Total 590 1746.116
I

Model Ir2=0.7621I-' pH 172 112.440 0.654 7.69 0.000l"
0'1 Year 15 62.318 4.154 ,', 48.87 0.0001"

Month 7 2.644 0.378 4.44 0.0001*
Station 2 0.184 0.092 1.08 0.3404
Year-Month 104 43.117 0.414 4.88 0.000l"
Year-Station 30 1.796 0.060 0.70 0.8786
Honth-Station 14 0.605 0.043 0.51 0.9283

Error 413 35.107 0.085
COrrected Total 585 147.547

Total Dissolved Solids Model Ir2~0.932) 133 1633982.128 12285.580 28.77 0.0001*
Year 11 138618.689 12601.698 29.51 0.0001"
Month 7 871094.130 124442.010 291.44 0.0001'
Station 2 13526.772 6763.386 15.84 0.0001"
Year-Month 77 518009.923 6727.402 15.76 0.0001-
Year-Station 22 15902.358 722.B34 1.69 0.0290"
Month-Station 14 3457.316 246.951 0.58 0.B812

Error 277 118275.726 426.988
Corrected Tot.al 410 1752257.854

siijnificantat P<O .Ol.
•• Significant at P~0.05.

::-J



.. I

TABLE 7-9

Summary of Tukey's studentized range test for selected water quality parameters collected near TMINS, 1974 through 1989.
Underlined means are not aignificant1y different IP~0.05) and are ranked from highest to lowest mean. Means are listed
parenthetically. '

Dependent Variable Year

Water Temperature 1985 1984 1987 1980 1986 1979 1977 1988 1974 1978 1981 1982 1983 1975 1976 1989
121.1) (18.81 (18.5) (18.2) 116.0) (16.0) (17.9) (17.9) 117.61 117.41 (17.3) (17.21 117.1) 117.01 (16.41 116.11

Dissolved Oxygen 1984 1986 1983 1985 1968 1987 1982 1989 1976 1980 1979 1978 1981 1977 1974 1975
110.3) (10.31 110.2) 110.11 19.9) 19.7) 19.71 (9.5) (9.4) (9.31 (9.21 19.01 (8.91 (8.6) 18.4) (B.O)

.....:J
I

t-'
.....:J

pH

Total Dissolved
Solids

1982 1981 1980 1976 1977 1979 1976 1985 1983 1984 1989 1986 1975
18.41 (8.3) 16.3) (8.21 18.21 (8.1) (8.01 (7.81 17.8) (7.8) (7.7). (7.7) (7.7)

1980 1967 1965 1962 1986 1988 1983 1989 1984 1978 1981 1979
(2341 (2241 (212) (2081 (208) (206) (205) (1991 (1981 (183) (1821 (178)

1974 19B6 1987
(7.6) (7.31 (7.21
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BENTHIC MACROINVERTEBRATE DATA



TABLE A-I NUMBe~ AND BIOMASS (mg) OF BENTHIC MACROINVERTEBRATES BY STATION. REPLICATE (A.B.C.D).
AND LIFE STAGE TAKEN NEAR TMINS. APRIL. 1989.

Oate=05APR and Station IA2

Ta~a

Life
Stage

A

No. Wt.

B

No. Wt.

C

No. Wt.

o
No. Wt.

Ablabesmyia Larvae
Bothrloneurum vejdovskyanum
Ceratopogonldae Larvae 1 O. I 4 0.1 I 0.1
Chlronomus decorus Larvae 20 6.7 17 14.2 3 0.3 10 7.6
Coelotanypus Larvae 4 0.4 3 0.2 2
Oublraphia Larvae 2 0.2
l'errlssia 3 0.2
Hydrooaenus Larvae 1
Llmnodrllus hoffmeisteri 14 0.3 16 0.5 6 6
l.lmnodrilus uClekemianu$ 2 0.1 I
Lumbrlculldae 'I 2.5
Musculium transversum 3 0.3 3 0.4 2 0.2

:J:l Nanocladius Larvae 2
I Nematooa 2 0.2 5 0.1 5 0.1 1 0.1

I-' Oecet;s Larvae 1 0.1 1 0.1
Pisidium 8 1.0 1 0.1 2 0.2
Polypedllum convltum Larvae I
Proclaoius Larvae 3 0.2
Rneotanytarsus L.arvae 1 I I 0.1
Stenelmis Larvae 1 0.1
TenaipeClldae=Chlronomidae Larvae 2
Tnienemanimyia Larvae 1 3

TOTAL 58 9.2 69 18.7 21 0.6 24 8.5

:J



TABLE A-I CONTINUeo.

,.1

--------.--------------------------------------------------------------.--------------------------------
Date=D5APR and Station llAI

A B C 0
Life ----------- ---.------- ----------- ---------.-

Ta~a Stage No. Wt. No. Wt. No. wt. No. wt.--------------------------------------------------------.-------.------.---------------------.----------
Ablabesmyla Larvae
Bothrloneurum vejdovskyanum
Ceratopogonldae Larvae 2 0.1 1 0.1 1 0.1
Cheumatopsyche Larvae . 1 0.2
Chironomld pupae Pupae 1 0.1 1 0.1
Chironomus decorus Larvae 25 34.8 36 34.2 20 20.4. 40 42.4
Coelotanypus Larvae ., 1 3 '0. I
Crlcotopus Larvae 1 5 0.1 . 4 0.4
CryptOChironomus fulvus Larvae 6 0.4 3 2
Gammarus fasclatus 2 0.1 .
HeloOdella elongata 1 D. I I 0.4

;l:' Hi rudlnea 1 1.4
I I1YOdrilus templetoni 4 2 3 3

N L;mnoarllu5 claparedianus 18 3.6
LlmnodrilU5 hoffmeister; 152 13.1 70 9.3 90 16,4 37 7.2
Musculium transversum 7 '. 0.8 6 0.7 11 1.3
Na;s 3
Nematoda 1 0.1 2 0.2 2 0.2 3 0.3
Neurec 1ips Is Larvae 1 0.1
Pt,aenopsec t ra Larvae 30 0.8 2 0.1 4 0.4 5 0.5
Plsldlum 2 0.2
Potamia Larvae 1 0.2
Proclaalus Larvae 5 0.8 7 1.2 4 0.2
Pr05toma 1 0.2
Oulstadrilus multlsetosus 1
Rheotanytarsus I.arvae 1 2 2 0.2
Tendipedldae=chironomidae Larvae 2

TOTAL 247 53.0 141 46.3 120 37.5 136 56.8

--~----------_._----------------------------------~-----------------------------------------------------



TAB~E A-I CONTINUED.

Date=Q5APR and Station 9Bl

A B C 0
~ife ----------- ----------- ----------- -----------

Taxa Stage No. Wt. No. Wt. No. Wt. No. Wt.
-----------------------------------------------------------------------~--------------------------------

Ceratopogonldae ~arvae I 0.1 2 0.2 2 0.2
Ch\ronomld pupae Pupae 1 0.1
Chlronomus decorus ~arvae 19 19.6 28 34.0 45 40.1 22 20.2
CoelotanYPlJs ~arvae 7 1.0 11 1.1 12 1.S' 8 1.2
Cricotopus ~arvae . 1 .
Cryp t Dch I "~JnomlJs fulvus Larvae 4 1.1 1 13 0.6 I 0.1
He lobdella elongata . • 1 0.5
Hexagenia ~arvae 1 35.9
Hyarol ima" grlsea . I 0.1
IlyOdrllus templeton; 3 . I 3
~;mnoori Ius claparedlanus 36 3.1

:x:- Llmnoarilus hoffmelsteri 326 28.2 161 14.0 179 18.9 189 24.5
I Musculium ~ransversum .4 0.6 3 2.8 6 0.;- 1 0.1

W Nematoda 1 0.1
Pisldium 9 1.1 3 0.4 6 1.2 1 0.1
Procladius Larvae 30 6.4 20 3.0 B 1.8 14 2.5
Qulstadrllus multisetosus 1
Rheotanytarsus Larvae I

TOTAL .1142 97.1 231 56.0 275 65.4 241 48.9

--------------------------------------------------------------------------------------------------------

:l .'
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TABLE A-2 NUMBER AND BIOMASS (mg) OF BENTHIC MACROINVERTESRATES BY STATION. REPLICATE (A.S.C.O).
AND LIFE STAGE TAKEN NEAR TMINS. MAY. 1989.

------------------------------------------------------------------------------------------------------~-

Oate=02MAY and Station lA2

Taxa
Life
Stage

A

No. Wt.

B

No. Wt.

c
No. Wt.

D

No. Wt.

Ablabesmyla l.arvae
Arcteonais lomondl
Sothr;oneurum vejdovskyanum 6
Branchiura sowerbyi 2 1,1 3 30.5
Ceratopogonidae Larvae 1 0.4
Ch;ronomlo pupae Pupae 3 0.1 2 0.1 9 3.0 7 4.2
Cnlronomus decorus Larvae 1 0.1 1 1,0 2 4.6 13 12.6
Cryptochironomus fulvus L.arvae 3 0.2 2 0.7
Enchytraeldae 1
Gammarus fasclatus . 1 0.1 1 2.5
Helobdella elongata 1 1,3

:t>' L Imnodr 11 uS hoffmelsterl 7 2.7 29 B.O 60 16.5 25 B.6
I Muscullum transversum I 0.1 4 0.4

ll'>o Nals 1
Nematoda 1 O. , 2 0.2 3 0.2
Phaenopsectra Larvae 1 1
Plsldium 1 0.2 2 0.4 8 1.7 2 0.7
POlypeoi1um falla. Larvae .<I 0.2 ..
Polypedllum scalaenum Larvae 7 0.5 2 13 0.9 10 1,2
Polypedium Iliinoense L.arvae 1 . .
Tanytarsus Larvae 28 1.7 31 2.1 38 5.2 12 1,4
Zavrella group Larvae 2

TOTAL 57 5.8 76 11l.3 149 63.4 76 32.0



TABLE A-2 CONTINUED.

-------------------------------------------------------------------------.--------.---------------------
Date-02MAV and Station IIA 1

A B C D
Life ----------- ----------- ---------.- -----------

Taxa Stage No. Wt. No. Wt. No. Wt. No. Wt.--------------------------------------------------------------------------------------------------------
Arcteonais lomond'! 2 6
Bothrioneurum vejdovskyaoum 11 0.3 2 0.2 I 0.1
Branchiura sowerby'! I 0.3
Ceratopogonldae Larvae 4 0.3 2 0.2 4 0.7
Chironomid pupae Pupae 6 5.2 3 2.0 7 a.4
CMlronomus decorus l.arvae 23 21.5 18 18.3 21 21.5 4 5.2
Coelotanypus Larvae 1 I 0.3 I
Cryptoch'!ronomus fulvus Larvae 7 1.2 7 0.2 8 1,4 4 o.e
Oublraphia Larvae . I 0.1 I 0.1 ' 1 0.3 1 0.3
Duges i a .t igr i oa 1 '·0.5 1 0.3 .
Gammarus fasclatus 5 0.4 26 3.2 14 2.6 2 0.2
Helobaella elongata 7 4.0 1 0.2
HeloDdella stagnalis 1 3.5
He"agen1a Larvae I 2.5

:J::l Hydrolimax grisea 2 0.4 1 0.1 1 0.3 2 0.5
I llyoorllus templetoni 4 3 1 ' 1

U'l l.imnodrilus claparedianus 11 2.5
Llmnoarilus hoffmeister; 111 16.5 101 22.3 96 16.2 42 11.0
Manayunkia speciosa 1 0.1
Muscullum transversum a 2.9 3 0.4 I 0.1 4 0.5
Nematoaa 2 0.2 1 'd. I I 0.1
Phsenoosectra Larvae 24 4.a 23 5.4 30 7.6 29 B.3
Pnysidae . 1 0.1
Pisidium 9 2.3 2 0.2 11 1.3 2 0.2
Polypedilum scalaenum l.arvae 3 0.5 1 3 0.9 a 1.0
Polypeaium illinoense l.arvae . 4 1.0
Procladius Larvae Z2 2.a 7 1.2 a 0.<'1 17 3.1
Ouistadrilus multisetosus 1 0.1 2 1
Stenelmls L.arvae I 0.2 I 0.4
Stylurus Larvae 1 30.2
Tanytarsus Larvae. 2 1 0.1
Th1enemanlmyia l.arvae

TOTAL 250 64.1 227 93.5 211 62.5 120 32.5

--------------------------------------------------------------------------------------------------------

~I
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TABLE A-2 CONTINUED.

:'1

Date=02MAY and Station 961

Taxa
Life
Stage

A

No. Wt.

B

NO. Wt.

C

No. Wt.

o
No. Wt.

Cliratopogonidae Larvae . . 3 0.3
Chironomid pupae Pupae 6 4.0 16 14.9 2 0.7 2 2.6
Chlronomus decorus Larvae 10 e.9 41 51.6 6 5.7 12 11. 7
Coelotanypus Larvae 19 3.3 4 1.2 14 1,2 5 1.2
Cryptochironomus fulvus Larvae 1 0.4 6 2.4
Helobdella elongata 1 0.6 1 1.4
Hydrollmal< grisea 1 0.4 3 0.4 I 0.3
Ilyodrilus templetoni 2 3 . 2 ':
Llmnodrilus claparedianus 29 2.B 29 4.0
Limnodrilus hoffmeisteri 263 25.3 291 39.7 188 21,6 153 46.0
Musculium transversum 4 0.7 9 1.1 3 0.4
Nematoda 1 0.1

:t:' Phaenopsectra Larvae 2
I Pisidlum 6 2.1 7 1.4 2 1.0

e:tI Proc 1adius Larvae 43 8.5 7 2.0 21 4.8 1 0.3
Tanytarsus Larvae 10 0.8 10 1.4 2 1 0.1

TOTAL 398 57.9 426 120. \ 24\ 36. B 178 62.5

-------------------------------------------------------.--.---------------------------------------------



TABLE A-3 NUMBER AND BIOMASS (mg) OF BENTHIC MACROINVERTEBRATfS BY STATION, REPLICATE (A,B,C,O),
AND LIFE STAGE TAKEN NEAR TMINS. JUNE. 1989.

Oate=05JUN and Station IA2

Taxa
Life
Stage

A

No. wt.

6

No. Wt.

C

No. Wt.

D

No. Wt.

Ablabesmyla Larvae 2
Arcteonals lomondl 1
Bothrloneurum vejdovskyanum 5 4 O. I 5 O.B 8 0.4
Ceratopogonldae Larvae I O. I .
Chlronom\d pupae Pupae 5 0.3 . I 0.2
Chlronomus decorus Larvae 378 27.7 406 52.5 329 27.5 345 27.3
Cryptoch l.ronomus fulvus t..arvae 3 0.3 1
Gammarus fasciatus , 5 0.2 19 1.2 14 1.4 II 0.2
Helobdella elongata I 0.4
Hexagenla Larvae 1 22.0
Limnodrilus hoffmeisteri 1 4 3 5

~
Limnodril us ude~emlanus 2

I Muscullum 1 0.3 I 0.2
..... Nematoda I O. I 2 0.2

Pnaenopsectra Larvae 9 0.4 40 3.6 18 1.6 34 2.6
Physidae 1 0.1
Pis\dium I 0.1 8 1.0
Polypedllum scalaenum Larvae 2 0.1
Procladius Larvae I 5 0.2 4 0.4
Sia I is Larvae 1 O. I
Tanytarsus Larvae I 1 1 O. I

TOTAL 40B 51.3 485 57.8 3BO 32.0 420 32.6

---------------------------------------------------------------------~----------------------------------

~I



TABLE A-3 CONTINUED

. I

--------------------------------------------------------------------------------------------------------
Oate=05JUN and Station 11Al

A B C 0
life ----------- ----------- ----------- -----------

Taxa Stage No. Wt. No. wt. No. Wt. No. Wt.--------------------------------------------------------------------------------------------------------
Arcteonais lomondi 1 I
Bothrloneurum vejdovskyanum 4 . 8 0.4 3 0.3
Ceratopogonidae I.arvae 2 0.3 1 0.1 4 0.1
Chironomld pupae Pupae 5 0.6 2 0.8 5 0.4
Chironomus aecorus larvae 715 93. I 479 95.1 607 71.9 624 66.3
Coelotanypus I.arvae . 1 · I 0.5
Cryptocnironomus fulvus Larvae . . 2 · 2 0.6
Cryptotendipes Larvae 4 0.2,
Oubiraphla I.arvae 2 0.2 1 0.2 1 0.1
Ougesia tigr1na I 0.4 .
erpooae I I lase I 14.7 2 0.3
Gammarus faseiatus 10 1.9 22 0.4 7 0.6 41 1.6
Helobdella e10ngata 1 0.2

:J:t HelobOella stagnalis 22 1.7
I Hellagenia Larvae 2 33.9 I 12.4 :3 16.5

00 Hydrollma" grisea 4 0.4 10 0.3 2 0.2 4 0.11
11 yoad I us templetoni 3 :1
Leptocerldae Larvae 1 1.5
LimnOdrilus hoffmeisterl 77 39.0 170 36.9 42 12.6 58 14.2
Manayunkia speelosa 2 0.2
Museullum 15 2.9 1 0.1 1 1.6 :3 2.3
Musculium transversum 6 5.1 2 4.2 2 2.0
NematOda 2 0.2 6 0.4 1 O. , :3 0.3
Pttaenopsectra l.arvae 10 1.0 5 0.5 2 14 0.4
Pis;CS;um 4 1.3 27 3.2 24 2.9 29 3.5
Procladius Larvae 5 1.5 3 0.11 3 0.4
Ouistaarllus multisetosus 2 0.2 · 1
Stenelmis Larvae 4 2.9 2 1.1
Tanytarsus Larvae 5 0.5 6 0.6 I 3 0.3

TOTAL 853 141.0 786 199.1 706 110.7 810 110.6

--------------------------------------------------------------------------------~-----------------------



TABLE A-3 CONTINUED.

Oate=05JUN and Station 961

A B C 0
Life ----------- ----------- -- .. -------- -----------

Talla Stage No. Wt. No. Wt. No. wt. No. Wt.--------------------------------------------------------------------------------------------------------
Ablabesmyla Larvae 1 1
Areteonals lomondi 2 0.2 17 0.6 6 10
8othrloneurum vejdovskyanum 4 42 1.9 12 0.4 20 1.0
Cecldomylldae Larvae . I 0.3
Ceratopogonldae Larvae 3 0.3 2 0.5 5 0.7 I 0.2
Chlronomld pupae Pupae 2 0.9 6 3.2 6 3.6 1 0.1
Chironomus deeorus Larvae 871 145.8 1005 228.5 596 154.3 1230 207.7
Coelotanypus Larvae I
Cryptochironomus fulvus Larvae 1 I 2 0.3
Gammarus fasclatus 5\ 8.2 12 0.9 29 6.3 109 9.8
Gomphioae Larvae 1 0.1
Hex8genla Larvae 1 0.4 2 31.0 1 27.0

~ Hydrollmax 9risea 2 0.2
I I I yodr-l I us templetonl I 8 2 3

\0 Llmnodrilus hoffmeister; 242 80.8 277 48. \ 197 38.8 144 41.1
Mierochironomus L.arvae 2 0.2
Nematoda · 1 0.1
Optioservus Larvae 1 0.4 1 0.4 1 0.2
Phaenopsectra L.arvae S 0.6 1 7 0.7
Pisidium 12 1.4 6 0.7 4 0.5 14 1.7
Polypeollum scalaenum Larvae 1
Procladius Larvae 1 11 1.5 :3 0.8
Promoresla Larvae · . I 0.3
51811s Larvae · 2 0.2
Stenelmls L.arvae I 0.6
Tanytarsus L.arvae 9 0.9 2 0.1 5 0.5

TOTAL 1202 238.B 1402 287.7 B6B 237.0 1553 291.5

--------------------------------------------------------------------------------------------------------

:1



:-.-

TABLE A-4 NUMeER AND BIOMASS (mg) OF BENTHIC MACROINVERTEBRATES BY STATION. REPLICATE (A.B.C.D):
AND LIFE STAGE TAKEN NEAR TMINS. JULY. 1989.

Date=06JUL and Station lA2

Talta
Life
stage

A

No. Wt.

B

No. Wt.

C

No. Wt.

o
No. Wt.

eotn~loneu~um vejdovskyanum 7 1 0.2
Chironomla pupae Pupae 1 0.2
Chironomus decorus Larvae 44 13.2 lB 11.4 16 B.3 7 1.1
Cryptochironomus fulvus Larvae 1 0.2 1 0.3
Dublraphla Larvae 2 . 0.2
Gammarus fasclatus 5 ·O.B 1 0.3 1 0.1
Helobdella elongata 1 0.5
II yodr i I.us templetonl 1
Labrunalnia Larvae 2
l.lmnodrilus claparedianus 10 1.0
Llmnodrilus hoffmelste~l 83 7.3 4 0.6 B 1.1 II 1.0

;l:.l LimnOdrllus uOekemianus . 3 0.4
I Muscullum transversum 1 1.6 .

I-' Nematoda 2 0.2
0 Pislolum 19 2.3 7 0.8 4 0.5

Polypeoilum scalaenum Larvae I I 2
Stenelmis Larvae 1 0.7 1 0.5

TOTAL 176 27.5 32 13.3 31 10.1 28 3.9



TABLE A-4 CONTINUED.

Date=06JUL and Station llAl

A B C D
Life ----------- .---------- ----------- -----------

Taxa Stage No. Wt. No. Wt. No. Wt. No. Wt.
---------------------------------------------.---------------------~---------~---~----------------------

Ablabesmyia Larvae 1
Amnicola 1 0.2
Bothrioneurum vejdovskyanum 3 3 0.1 2 O. I 4 0.2
Brachycerus Larvae 1 0.6 1 0.3
Ceratopogonidae Larvae 2 0.3
Cheumatopsyche Pupae 1 0.2
Chironomld pupae Pupae 2 0.6 4 1.1 1 0.2 2 1.1
Chiron~mus decorus Larvae 30 5.2 58 16.3 96 24.5 84 18.3
Cryptochironomu$ fulvus Larvae 4 0.4 7 1.4 9 1.2 5 0.2
Dugesia tigrina I 0.2
ErpObdellidae 1 26.3 1 23.3 I 1.4

~ Gammarus fasclatus 18 6.2 5 2.6 5 0.7 9 0.4
I Helobdella elongata 7 1.4 6 1.5 3 1.2 I 0.1

I-' Heloodella Stagnalis 1 0.2 1 0.1
I-' Hel<sgenla Larvae 2 31.9 2 18.3

Hydrol imal< grisea 3 0.1 :3 0.1 7 0.5
Ilyoorilus templetonl 1
Llmnoarllus hoffmelsteri SO 10.0 126 10.4 177 11.4 126 a.a
Manayunkia speciasa 1 0.1 .
Muscullum transversum 1 O. I 2 0:2 4 0.5
Nematoda 2 0.2 2 0.2 4 0.4 I O. I
Plsialum 13 1.6 1 0.1 5 0.6 7 O.B
Polypedilum scalaenum Larvae 1
Procladius Larvae 6 0.6 B 0.6 6 0.2 11 0.6
Stenelmls Larvae 1 O.B 1 0.5

TOTAL 149 90.2 233 77.4 312 42.7 265 32. I

------------------------------------------------------------------------------.-------------------------

:1



TABLE A-4 CONTINUED.

. I

Oate=06JUL and Station 981

Taxa
Life
Stage

A

NO. Wt.

B

No. Wt.

C

No. Wt.

o
No. Wt.

Bothrioneurum vejdovskyanum 3
Chironomid pupae Pupae 2
Chironomus decorus Larvae 59 1. I 2 , .5 I 0.6
Coelotanypus Larvae I .
Cryptochironomus fulvus Larvae 5 o.a 2 0.2 2 0.5
Epoicocladius Larvae I
Gammarus fasciatus 14 3.0
Hexagenia Larvae I 4.6 1 10.3
Hydropsyche Larvae 1 O. I .
Llmnodrilus hoffmeisteri 139 19.1 71 24.6 54 13.4 7a 13.4
Limnodrl1us udekemianus a 2.7

:J:l
Muscullum transversum 2 1.1 I '0.2
Plsidium B 1.0 6 0.7 2 0.2 2 0.41

I Polypedilum scalaenum Larvae 3 II-'
N Oulstadrllus multisetosus I 0.1

Tublficidae 15 2.1

TOTAL 253 38.9 aa 29.6 58 13.a 87 25.41



TABLE A-5 NUMBER AND BIOMASS (mg) OF BENTHIC MACROINVERTEBRATES BY STATION, REPLICATE (A,B,C.O).
AND LIFE STAGE TAKEN NEAR TMINS, AUGUST. 1989.

Date=02AUG and Station lA2

Taxa
Life
Stage

A

No. Wt.

8

No. Wt.

C

. No. Wt.

o
No. Wt.

Aulod~11us plu~lseta 3
Both~1oneurum vejdovskyanum 4 3 0.1 4
BranCh1ura sOKe~by1 2 0.2 2 18.0 1 0.9
Caen1s La~vae I 0.1 3 0.4
Ceratopogoniaae Larvae 6 0.4 2 0.1 1 0.1
Chlronom1d pupae Pupae 5 1,7
Chlronomus decorus Larvae 44 13.2 42 5.3 .53 6.7 25 3.7
Coelotanypus Lal"vae :2 .
Corb1cula flvminea . I
CryptOChironomvs fulvus Larvae 3 3 0.5 B 2.2
GammSl"us'fasclatvs 3 O. I
Harnlsch1a Larvae

~ Hydrol1mall grisea 1 0.1
I Ilyod r 11us templetonl 7 0.5

f-' Llmnoarilus hoffmeisterl 47 3.4 44 2.6 31 2,0 19 2.1
W Limnodrilus udekemianus 6 0.4

Lvmb~1culidae I 0.1
Muscu1 ium transversum 1 3.2 2 0.2
Nematoda 2 0.6 2 0.2
Plsld1um I 0.3 2 0.2 15 I.B
Polypedllum scalaenum Larvae 2 0.2 6 0.3 7 0.7
Proc1adius Larvae 9 0.7 3 O. I 5 0.2
Quistadrilus multisetosus 1

TOTAL 14B 24.5 109 27.8 134 15.5 45 5.B

:-:1



TABLE A-5 CONTINUED.

.. 1

Date=02AUG and Station llA 1

A B C D
Life ----------- ----------- ----------- -----------

Talla Stage No. Wt. No. Wt. No. Wt. No. Wt.
------------------------------------------------~-------------------------------------------------------

Arcteonais lomond! 1
Bothrioneurum vejdovskyanum 1 1 3 0.1
Chironomu$ decorus Larvae 45 7.4 29 3.2 21 4.2 a 0.2
Coelotanypus Larvae 1 O. I 1
Corbicula flumlnea 1
Cryptocnironomus fulvus Larvae 14 I.B 14 1.7 10 0.9 4 0.7
Erpobde I Ii Clae 1 14.9
Gammarus fasciatus . 5 O. I 2 0.2 =t 1 0.1 J 0.1
Harnlschia Larvae 1 . 1 .
HelobClella elongata . I 0.1 1 0.2
Hexagenia Larvae 3 1.6 2 0.1
Hydro 1 imax grlsea 10 0.7 6 0.3 1 0.1

;J::I ] lyodri Ius temp 1etonl 2 1 1 .
I LlmnOClrilus hoffmeister! 69 ) 1.2 77 9.3 79 7.9 54 4.9I-' Manayunkla speciosa 1 O. I I 0.1>l:>o Musculium 1 0.7

Nematoda 4 0.3 1 0.1 :3 0.3 2 0.2
Nematomorpha 1 0.1
Plsla1um 10 1.2 12 1.4 1 0.1
Polypedllum sca1aenum Larvae 1 1
ProclaClius Larvae 4 0.4 5 0.5 1 0.1
OUistaorilus multlsetosus 1 . 2 0.6
Tanytarsus l.arvae 1
Thienemanimyla l.arvae

TOTAL 174 40.5 155 17.5 125 13.8 72 6.4

--------------------------------------------------------------------------------------------------------



TABLE A-5 CONTINUED.

Oste:02AUG and Station 9Bl

A 6 C 0
Life ----------- ----------- ----------- -----------

Taxa Stage No. Wt. No. Wt. No. Wt. No. Wt.--------------------------------.---------------------------------------_.------------------------------
Abls0esmyia Larvae 1 1 0.2
Arcteonais lomondl 1 2
Bothrioneurum vejdovskyanum 9 . 7 0.2 23 0.1
Brachycerus Larvae . . . 2 0.5
CeratopogonlClae Larvae 1 0.1 . 1 0.2 .
ChlronomiCl pupae Pupae . 4 1.5 1 0.1
Chironomus decorus Larvae 23 3.7 70 7.1 35 9.2 19 2.8'
Coelotanypus Larvae 2 O. I 2 0.9 4 0.4
Corbicula flumlnea 1
Cryptochironomus fulvus Larvae 29 2.6 20 2.1 33 4.2 27 2.7
DUDlraphia Larvae 1 0.2
Gammllrus fasclatus 1 0.3 7 0.7

:t:i Harnlsctlia Larvae . 1
I HeloOdella elongata 1 0.6 8 1.0 1 0.2 1 0.3

I-' Hexagenla Larvae 1 5.5
lJl Hydro lima" grises 1 0.1 I 0.2

IlyOd r ilus templeton; 1 4
LlmnOClrllus hOffmeister! 75 10.8 228 B.l 201 17 .6 190 10.8
Limnodrilus uClekemlanus 25 0.9
Muscullum trsnsversum 1 0.1 3 O.S 3 1.0
Paratanytarsus . 1 . .
PlsICllum 14 1.7 3 0.4 B 0.9 39 4.7
Polypedllum scalaenum Larvae 3 1 :1
Procladlus Larvae 7 0.2 12 0.9 8 0.6
Sial is Larvae 2 O. I

TOTAL 166 25.4 383 22.2 331 35.9 294 23.6

---------------~----------------------------------------------------------------------------------~-----

~ :1



TABLE A-6 NUMBER AND BIOMASS (mg) OF BENTHIC MACROINVERTEBRATES BV STATION. REPLICATE (A,a.C.o).
AND LIFE STAGE TAKEN NEAR TMINS. SEPTEMBER. 1989.

Oate=OSSEP and Station IA2

Ta"a
Life
Stage

A

No. Wt.

B

No. Wt.

C

No. Wt.

o

No. Wt.

440 124.5 532 136.0

0.3

331 101.2

~
I

t-'
0"1

Ablabesmyla
Actinobaella inequiannulata
Arcteonals lomona;
Auloarllus plur;seta
Botnrioneurum vejaovskyanum
Branch;ura sowerbyi
Caenis
Ceratopogoniaae
Cl'llronomla pupae
Chlronomus decorus
Coelotanypus
Corbicula fluminea
CryptOChlronomus fulvus'
Dromogompnus
Oublraphia
Gammarus fssclatus
Helobaella elongata
HBl<agenia
Hyarol1mal< grlsea
llyodrilus templeton1
LeptOphlebiiaae
Llmnodrilus hoffmeisterl
Limnoarllus udekemianus
Macrum1a sp
Mus~ulium transversum
Nematoda
P;sidium
Polypedllum convltum
Polypeailum scalaenum
Prlstina synclites
Proclaaius
Rheotanytarsus
Stenelmls
Stenonema
Stylurus
Tanytarsus
Tricorythidae
Tricorythoaes

TOTAL

Larvae

Larvae
Larvae
Pupae
Larvae
Larvae

Larvae
Larvae
Larvae

Larvae

Larvae

Larvae

Larvae
Larvae

Larvae
Larvae
Larvae
Larvae
Larvae
Larvae
Larvae
l.arvae

4
5

229
I

14
8

I
44

I
74

8

I
13

3

23
4

2
2

0.7
1.9

B8.4

1.7
1".4
0.3

1.2
14.0

0.2
7.9
0.9

0.1
1.6
0.4

2.5
0.<1

0.2

0.2
0.5

2
5
2
6

I
2

147

7
I
1

4
22

2

81

2
2

2
3

292

5.8

0.3
0.4

36.0

0.8
1.0
0.2

1.0
25. I

4.5

0.2
0.2

75.5

I
I

11

16
1
I
7
1

217

3
4

6
2

24
68

2
9

123

I
2

10

1
5

11

4

3.4
0.3

2.5
0.7
0.1
0.9
0.5

73.2

0.4
0.4

0.6
0.1
2.9

36.8
0.2
0.2

7. I

O. I
0.2

1.2

0.2
2.0

2.0

2

2
I
8
2
I
I
2

145

4
6

3

I
49

I

63

I
20

12

.a

2

1.0

0.4
1.0
0.3
0.3
0.9

37. I

0.5
0.9

0.<1

0.1
27.3
0.3

6.9

0.1
2.4

1.9

2.3

16.8



TABLE A-6 CONTINUED.

-----------------------------------------'------------ --------------~------------------------------------

Date;05SeP and Station IlA 1

A B C 0
Life ----------- ----------- ----------- -----------

Taxa Stage No. Wt. No. Wt. No. Wt. No. Wt.--------------------------------------------------------------------------------------------------------
Ablabesmyia Larvae I -4 0.8 2 2 0.5
Actlnobdella inequiannulata . 1 0.2
Arcteonals lomond; 20 5.5 41 1.6 15 0.7 30 0.9
Aulodrilus plurlseta 2 0.1
Bothrioneurum vejdovskyanum 1 0.1
Caanis Larvae 1 0.3
Ceratopogonidae Larvae 2 0.3 2 0.4 2 0.4
Chironomld pupae Pupae 2 0.2 I 0.8 4 1.6
Chlronomus dacorus Larvae 112 31.6 116 32.3 115 27.2 175 50.1
Coelotanypus . Larvae -2
CryptOChlronomus fulvus Larvae 8 1.6 9 1.0 8 1.4 6 1.2
DUbirephla Larvae 1 0.3
Gammarus fasciatus 3 0.7 7 1.0 17 4.2 5 1.5
Helobdella elongata 2 1.4 1 0.9 3 2.5 2 1.3

:J::l Hexagen;a 38 21.4
I Hexagenie Larvae 29 13.5 29 11.5 49 9.3

t-' Hydrol;max grlsea 4 1.1 3 1.1 8 2.0 4 0.9
-..l Ilyoarllus templetonl 2 I

Limnoorllus hoffmeisteri 120 18.0 128 20.8 135 16.6 332 32. I
Manayunk1e speciosa 1 a. I 4 a.l 9 a.3
Museullum transversum I O. I
Nematoda 3 0.3 4 0.4 5 0.5
Pisldlum 8 1.0 19 2.3 30 3.6 12 1.4
Polypedilum sealaenum Larvae 1 . 2 I
Potamanthus Larvae 1 0.3
Procladlus Larvae 25 3.3 36 6.0 22 3.e 34 6.0
Stylurus Larvae 1 22.0
Tanytarsus Larvae 3 6 a.6

TOTAL 341 100.3 407 61.3 426 73.1 661 120.3

:1' ~
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TABLE A-6 CONTINUED.

--------------------------------------------------------------------------------------------------------
Oate=OSSEP and Station 961

A B C D
Life ----------- ----------- ----------- -----------

Taxa Stage No. Wt. No. wt. No. Wt. No. Wt.--------------------------------------------------------------------------------------------------------
Ablabesmyia Larvae 2 1 1.2 2 0.8
Arcteonll\s lomondi 15 22 1.8 46 1.0 10
Bothrloneurum vejdovskyanum . I 5 0.2 2 0.2
Ceratopogonidae l.arvae 7 0.8 2 0.4 3 0.3
Chironomid pupae Pupae 5 1.6 I 0.2
Cnironomus decorus l.arvae 29 4.3 2 0.4 36 21.3 13 2.0
Coelotanypus Larvae I I 0.3 I 0.2
Cryptochlrono~us f~lvuS Larvae 14 2.0 12 3.2 18 • 6.3 6 1.7
DemlcrYPtoChironomus Larvae 2 0.2
Epoicocladius Larvae . I
Gammarus fasciatus 22 5.7 5 1.8 2 2.4
Helobdella elongata 2 I • 1 5 1.9 I 0.5 9 0.5

~ Hemerodrom;a Larvae 1 0.2
I He"agenla Larvae 28 9. I IS 15.2 5 2.6 27 17 .6

t-' Hydrollma" grlsea 13 1.4 3 0.3 7 0.7 I I 10.7
CO IlyOdrllus templeton; . I I .

Llmnodrilus hoffmeisteri 159 30. I 1 18 22.2 29B 26.5 150 21. I
Muscu1ium transversum :3 0.4 '0 1.2 2 0.2 19 2.3
NematOda I O. I I 0.1
NematOmorpha 1 0.2 1 0.2
Pnaenopsectra Larvae 3 0.3
Pisid;um 39 4.7 15 1.8 6 1.0 41 4.9
Polypedllum scalaenum Larvae 3 0.3 1 4
Procladius l.arvae 13 1.5 IS 3.9 4 0.8 21 2.1
Tanytarsus Larvae 6 0.3 I 1 3
Tlpu11dae Pupae 1 0.6

TOTAL 365 63.6 229 55.4 445 62.6 325 67. I



TABLE A-7 NUMBER AND BIOMASS (me) OF BENTHIC MACROINVERTABRATES BY STATION, REPLICATE (A,B,C,O),
AND LIFE STAGE TAKEN NEAR TMINS, OCTOBER, 1989.

Oate=040CT and Station IA2

TaX8
Life
Stage

A

No. Wt,

B

No. Wt.

c
No. Wt.

o
NO. Wt.

:J::I
I

I-'
U>

Ablabesmyia
Botnrloneurum vejdovskyanum
Branch;ura sowerby;
Caanis
Ceratopogonidae
Chi.-onomld pupae
Chironomus decorus
Chrysops '
eorDieuls fluminea
Cryptoehironomus fulYus
Oublrapnia
Gammarus faseiatus
Heloboella elongata
Hexagenla
MYdrollmax gr;sea
~lmnodrilU5 hoffmeisteri
Musculium transversum
PlsiCllum
Procladlus
Stenelmls
Stylurus

Larvae

Larvae
Larvae
Pupae
Larvae
Larvae

Larvae
Larvae

~arvae

L.arvae
L.arvae
Larvae

1
3
2
I

24

27
2

2

34

57
10
20
17

I

0.3
0.2
0.1

0.7

12.7
0.2

0.3·

101.8

1,9
1.9
2.4
0.2
0.1

2

14
• 1
50
10

1
1

25
1

53

13
14

0.1

0.2

0.2
0.1

19.0
0.8
0.2
0.1

44.6
0.3
3.2

1.6
0.2

5.2

2
1

1
16

2b
I
3

26

'IS

29
6
I

0.2

0.1
0.3 •

4.4

0.1

37.6

2.1

3.5
0.3
0.1

4
3
4
2
2

12

23
2

3
5

32
2

76

35
11

0.4

1.5
0.1
0.1

0.2

9.6

0.2
0.8

76.9
0.2

15.4

4.2
0.2

TOTAl. 201 122.8 187 75.8

::-1

157 48.7 216 109.8



TABLE A-7 CONTINUED.

.. I

Date=040CT and Station l1Al

A B C D
Life ----------- ----------- ----------- ---------.-

Taxa Stage No. Wt. No. Wt. No. Wt. No. Wt.--------------------------------------------------------------------------------------------------------
Ablabesmyia Larvae 5 1.5 5 1.5 9 1.8 6 0.8
Amnicola 1 0.2
Cerlltopogonidae Larvae I O. I I O. I
Chlronomid pupae Larvae 4 0.4
Chironomid pupae Pupae . 1 O. I 4 0.2 2 0.2
Chironomus decorus l.arvae 25 1.6 86 6.5 135 15.9 89 9.4
Coelotanypus l.arvae 4 0.8 3
Cryptochironomus fulvus Larvae 8 q.8 12 O,t 21 Z.7 1,:7 3.2
Cryptotendipes I.lIrvae 2 0.2
Dublrapnla Larvae I 0.2
Dugesia . 1 0.5
Ellmia virginlca 1 0.2

~
Erpobde I I i dae 1 1.3

I Gammarus fasciatus 8 2.7 I 0.2 I 1. I

'" Helobdella elongata I 0.9 2 2.0 4 3.5 14 5.6
0 Hexllgenla Larvae 17 37.0 25 40.3 26 57.9 15 24.0

Hydrollmsx grises 9 1.5 4 0.6 1 I 2. I 7 2.2
Limnodrllus hoffmeisterl 40 10.7 38 9.8 17 18.7 71 14.7
Manayunkia speciosa 1 O. I I O. I
Musculium transversum 2 0.2 11 6.4
Nematoda 2 0.2 5 0.6
Decetis Larvae I O. I
Physa I 0.9
Pisidlum 61 7.3 174 20.1 122 14.6 70 8.4
Proclaoius I.arvae 18 1.1 20 1.0 16 3.2 13 1.7
Tanytarsus I.arvae 3 0.3 16 1.0 3 4

TOTAL 205 67.6 390 85.1 377 121. 7 328 78.7

--------------~------------~-------------------------------------------.--------------------------------



TABLE A-7 CONTINUED.

Date=040CT and Station 9Bl

A B C 0
L\fe ----------- ----------- ----------- -----------

Talla Stage No. Wt. No. Wt. No. Wt. No. Wt.
------------------------------------------------------~-------------------------------------------------

Ablabesmyia Larvae I . 2 0.1
Arcteonais lomondi . 1 6 53 1. 1
Bothrloneururn vejdovskyanum . 2 3 .
Centroptllurn Larvae . 2 0.4
Ceratopogoniclae Larvae . 4 0.4
Chlronomicl pupae Pupae . 2 0.1 3 0.3
Chironomus decorus Larvae 15 3.9 9 1.8 9 2.0 78 15.4
Coelotanypus Larvae 4 1,4 4 0.5 3 0.8
Cryptochironomus fulvus Larvae 3 4 0.2 6 0.6 9 0.4
DUbiraphia Larvae 1 0.1
Gammsrus faseiatus 1 2.4 . 2 0.2 5 1.4'
H8rnl!;Chia Larvae . 1
Helobdella elongata 1 0.3 1 0.1 1 0.1
He"agen!a Larvae 48 65.7 37 32.0 40 32.3 22 27.9
Hydrollma" 9rlsea 1 0.3 3 0.3 13 1,2 32 4.4
I Iyoelri Ius templetonl 2 19 0.6

~ Llmnodrilus hoffmeister! 70 9.0 109 9.0 169 29.6 .illS 45.9
I Lumor i cu I Idae 1 2

IV Musculium transversum I 1.2 I 0.6 5 0.6 1 0.2
I-' Nematoaa Larvae 2 0.1'

Deeat 15 Larvae 1 0.3 1 O. I
Pisialum 24 2.9 10 1.2 24 2.9 52 6.2
Polypedllum scalaenum Larvae 2
Procladlua Larvae 3 0.4 7 1.2 11 0.9 4 0.1
Tanytarsus Larvae I 2 6 0.6 3
TUbiflcldae I

TOTAL 170 86.1 192 48.1 311 71.9 708 105.6

-----------------------------------------------_.-------------------------------------------------------

~I



~ I

TABLE A-8 NUMBER AND BIOMASS (m9) OF BENTHIC MACROINVERTEBRATES BY STATION. REPLICATE (A.B.C.D),
AND LIFE STAGE TAKEN NEAR TMINS. NOVEMBER. 1969.

Date=06NOV and Station lA2

Talla
Life
Stage

A

No. Wt.

B

No. Wt.

c
No. Wt.

o
No. Wt.

:to'
I

N
N

Ablatlesmyia
Arcteonals lomondl
Bothrloneurum vejdovskyanum
Branchlura sOMerbyi
Ceratopogonidae
Chironomus decorus
Corbicula fluminea
Cryptochlronomus fulvus
Dollchopodldae
Oublraphia
Dugesla tigrlna
Ferrissla
Gammarus fasciatus
Helot/della elongata
Hellagenla
Hydrolimall grlsea
Hyaropsyche
Ilyodrllus templetonl
Lepldostoma
Limnodrilus claparedlanu5
Limnodrilus hoffmeister;
Limnodrilus udekemianus
Lumbriculidae
Macrumia sp
Musculium transversum
Nais
Nematoda
Petrophila
Physa
PIsldium
Polypedllum scalaenum
Pristina synclites
Procladlus
Prodiamesa
Prostoma
Protoptlla
Stenelmis
Stenelm;s
Stylurus
Zavrellmyia
Tanytarsus

Larvae

Larvae
Larvae

Larvee
Larvae
Larvae

Larvae

Larvae

Larvae

Larvae

Larvae

Larvae

Larvae
Larvae

Larvae

Larvae
Larvae
Larvae
Larvae

2
2
7
7 6.0
3 0.1

211 307.2
10 13.1
14 0.4

2 0.1
4 0.2

26 20.9
I 0.1

36 227.2
4 1. 2

4
I 0.1
. .

60 10.7
a 1. 3
I 0.1

7 2.8. .
3 0.3

1 0.1
72 6.6

I
3

13 0.2
10 14.6

3 0.1

I
5 1.7
1 0.6

1
I
4 0.1
2 0.1
2 O. I

150 57.9
9 6.6
4 0.2

4 0.1

8 5.5

16 103.5

7

20 3.1
30 4.6

3 0.4
I
3 0.2

20 2.4

:;
3 0.1

0.1

7
3
2

239
19
5
1
4

3
I
2
3

2
7

45

15

29

0.1
4.5
O. I

71.4
3.7
0.7
0.3
0.7

0.7
0.1
O. I
1.0

0.9

9.4

4.9

O. I
0.1

1.6

2.4

0.1

5 1.0

4 O. I

3 0.4
39 24.1

6 1.3
1 0.3

2 0.1

2 1.4

30 136.6

29 7.6
3 0.9

2 0.9. .
2 0.2

7 0.8

3 0.4

2 1.4

TOTAL 525 619.7 293 185.0 392 103.1 141 177.7



TABLE A-a CONTINUED

--------------------------------------------------------------------------------------_.---------------.
Date=06NOV and Station I1A I

A B C D
Life ----------- ----------- ----------- -----------

Taxa Stage No. Wt. No. wt. No. Wt. No. Wt.-----------------------------------------------------.--------------------------------_.---------_.----.
Ablabesmyia Larvae 17 4.2 12 2.9 13 3.8 10 1.1
Actinobdella inequlannulata . I 2.3 . .
Arcteonais lomondi 2 16 0.8 2
Bothrioneurum vejdovskyanum I
Ceratopogonidae Larvae 4 0.8 4 0.9 6 0.2 6 0.1
Chironomus decorus Larvae 146 59.8 104 47.8 33 15.3 48 20.8
Coelotanypus Larvae 3 1 0.3 5 0.1 3 0.1'
Corblcula flumlnea 1 0.2 .
Cryptochironomus fulvus Larvae 14 1.2 18 2.4 11 0.9 15 0.2
Oemicryptochironomus Larvae 2 0.2 .
Dubiraphia Larvae . . . . 1 0.1
Elimia virginica 1 3.4
Ferrissia 1 0.2
Gammarus.fasc\atus 23 5.6 6 0.5 . 32 8.1 25 8.3
Helobdella' elongata 4 1.4 2 0.7 4 2.8 6 0.5
Hexllgenla Larvae 39 133.6 24 74.4 32 184.0 23 3.6,
Hydrolimax grlsell 2 0.3 . 10 2.8 2 0.1
llyodrilus templetonl I I

::t:' LlmnOdrilus hoffmeisteri 29 5.3 22 5.2 48 5.2 57 2.1
I Manayunkia speciosa 2 0.1 a 0.2 12 0.2

N Musculium transversum 19 2.3 6 0.7 19 2.9 18 21.6
(.oJ Nematoda . 1 0.1 1 O. , 2 0.2

Pisidium 49 5.9 35 4.2 78 8.6 83 10.0
Polypedilum scalaenum Larvae 1
Procladlus Larvae 32 2.9 29 2,4 83 7.8 66 6.6
Stylurus Larvae . 1 0.4
Tanytarsus Larvae I I 0.2 1

TOTAL 386 227.1 271 145. I 401 243.8 383 76.0

--------------------------------------------------------------------------------------------------------

:-1



TABLE A-B CONTINueo.

'" I

Oate=06NOV and Station 9BI

A B C 0
Life ----------- ----------- ----------- -----------

Taxa Stage No. Wt. No. Wt. No. Wt. No. Wt.----------------------------------------------._--------------------------------------------------------
Ablabesmyla Larvae 6 3.0 . . II 3.5
Anodonta cataracta . I 9.9
Arcteonais lomondi 7 0.1 I 4 . 4 0.2
Botnr1oneurum vejaovskyanum 2 0.2 . I .
Ceratopogonidae Larvae 2 0.1 1 0.1 10 1.9 5 0.6·
Cnaoborus Larvae I 0.1 . .
Cn1ronomus decorus Larvae 32 16.4 27 6.3 79 35.9 38 11.4
Coelotanypus Larvae 1 3 0.4 3 0.2 12 1.6
Cryptochironomus fulvus Larvae 13 1.1 10 0.6 12 1.6 16 0.6
Oub\rapnia Larvae 1 0.1 1 0.1 1 0.2
Epoicoclad1us Larvae 2 0.8 2 O. I
Gammarus fasc1atus 10 5.3 I 0.5 2 1.5 1 0.3
Glyptotena1pes Larvae 4 1.3
Helobdella e1ong8ta 5 1.0 4 1.8 2 1.9
Hexagen1a Larvae 55 121.7 58 64.1 67 125.6 94 12B.3
Hydrolima" grises 4 0.2 3 0.2 37 5.9
I1YOdr11us templetoni 4

~ Limnodri1us noffmelsteri 119 14.2 B6 6.3 liB 26.1 74 15.0
I Manayunkla ~peclo~a 1 0.1

N Mu~cul\um transversum 26 4.1 42 6.4 17 3.·6 8 1.0H::> Nematoda 2 0.2 1 0.1
Oecet\s Larvae I O. I . I 0.1
P1s1dium 45 5.4 7 0.8 34 4.1 31 3.7
Polycenlropu~ ~p Larv8e 1 0.1
Polyped\lum 5calaenum Larvae I
Proclad\u5 Larvae 36 2.9 20 2. I 35 3.5 49 0.1
51 a I Is Larvae I 3.9 I 3.6

TOTAL 373 IBO.B 269 95.5 438 225.4 343 164.9

------------"--------.----------------------------------------------------"-----------------------------
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APPENDIX B

ICHTHYOPLAN~TON DATA



TABl.E B-1
3

NUMBER (N) AND DENSITY (N/l00m ) OF ICHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 06 APRIL 1989.

A

TM-LF-12A1

B A

TM-LF-16A1

B A

TM-LF-13A2

B A

TM-LF- 4Al

B

3
Volume Sampled em )

TaMB

27.30

N Dens.

26.70

N Dens.

29.00

N Dens.

28.40

N Dens.

25.60

N Dens.

25.70

N Dens.

28.00

N Dens. N

27.60

Dens.

----------------------------------------------------.--------------------------------------~-------------------------------------
Totsl

TABLE B-1 CONTINUED.

o 0.00 a 0.00 o 0.00 o 0.00 o 0.00 o 0.00 a 0.00 o 0.00

---------------------------------------------------------------------------------------------------------------------------------
ttl
I

I-' A

TM-LF-11A1

8 A

TM-LF-14Bl

B A

TM-LF-10B2

B A

TM-LF- 961

6

3
Volume Sampled (m )

Taxa

29.00

N Dans.

28.80

N Dens.

20.10

N Dens.

20.10

N Dens.

25.20

N Dens.

24.70

N Dens.

29.00

N Dens.

28.40

N Dens.---------------------------------------------------------------------------------------------------------------------------------
Total o 0.00 a 0.00 o 0.00

:-1

o 0.00 o 0.00 o 0.00 o 0.00 o 0.00



TABl.E 8-2

:.1

3
NUMBER (N) AND DENSITY (N/1DOm ) OF ICHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 11 APRIL 1989.---------------------------------------------------------------------------------------------------------------------------------

A

TM-l.F-12Al

B A

TM-LF-16Al

"B A

TM-LF-13A2

B A

TM-LF- 4Al

B

3
Volume Sampled (m )

Taxa

28.60

N Dens.

28.10

N Dens.

33.00

N Dens.

32.60

N Dens.

30.80

N Dens.

30.40

N Dens.

32.10

N Dens.

31.30

N Dens.-------------------------------------------------------------------------------------.-------------------------------------------
---------------------------------------------------------------------------------------------------------------------------------Total a 0.00 a 0.00 o 0.00 o 0.00 o 0.00 o 0.00 a 0.00 o 0.00---------------------------------------------------------------------------------------------------------------------------------

bi
r

I\J

TABLE 6-2 CONTINUED.

A

TM-LF-lIAl

B A

TM-LF-14Bl

B A

TM-LF-l0B2

B A

TM-LF- 961

B

3
Volume Sampled (m )

Taxa

Total

32.70

N Dens.

o 0.00

32.70

N Dens.

a 0.00

30.ao

N Dens.

o 0.00

30.10

N Dens.

a 0.00

32.00

N Dens.

. 0 0.00

31.90

N Dens.

o 0.00

27.30

N Dens.

o 0.00

27.20

N Dens.

o 0.00



3
TABLE B-3 NUMBER eN) AND DENSITY (N/IOOm ) OF ICHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 17 APRIL 1989.

A

TM-LF-12Al

B A

TM-LF-16Al

B

TM-LF-13A2

A a A

TM-LF- 4Al

B

3
Volume Sampled em )

Taxa

Youn9
Spotfln shiner

29.30

N Dens.

28.90

N Dens.

29.30

N Dens.

29.70

N Dens.

26.70

N Dens.

25.60

N Dens.

27.10

N Dens.

26.80

N Dens.

Egg
Unidentified (e9gs) 2 6.83

Total 2 6.83 o 0.00 a 0.00 o 0.00 o 0.00 a 0.00 a 0.00 a 0.00

to
I

w

TABLE a-3 CONTINUED.

A

TM-LF-llAI

B A

TM-LF-14Bl

B A

TM-LF-l0B2

B A

TM-LF- 981

8

3
Volume Sampled (m )

Taxa

Young
Spotfin shiner

Eg9
Unidentified (e99s)

Total

30.20

N Dens.

o 0.00

29.80

N Dens.

a 0.00

29.90

N Dens.

o 0.00

:-1

29.20

N Dens.

o 0.00

29.80

N Dens.

o 0.00

29.10

N Dens.

3.44

3.44

31.10

N Dens.

o 0.00

30.90

N Dens.

a 0.00



TABLE B-4

..1

3
NUMBER (N) AND DENSITY (N/l00m ) OF ICHTHYOPLANKTON COLLECTEO FROM YORK HAVEN POND ON 24 APRIL 1989.

A

TM-LF-12AI

B A

TM-LF-16Al

B A

TM-LF-13AZ

B A

TM-LF- 4Al

8

3
Volume Sampled (m )

Talla

Total

30.50

N Dens.

o 0.00

29.70

N Dens.

a 0.00

28.40

N Dens.

o 0.00

27.90

N Dens.

o 0.00

30.20

N Dens.

o 0.00

29.50

N Dens.

o 0.00

25.90

N Dens.

o 0.00

25.50

N Dens.

o 0.00
-------------------------------------------------------------------~-------------------------------------------------------------

--------------~------------------------------------------------------------------------------------------------------------------

to
I

,;::. TABLE 8-4 CONTINUED.

A

TM-LF-IIAI

B A

TM-LF-1481

B A

TM-LF-l0B2

B A

TM-LF- 981

B

3
Volume Sampled (m )

Talla

Total

30.30

N Dens.

o 0.00

29.60

N Dans.

D 0.00

28.BO

N Dens.

o 0.00

28.20

N Dens.

o 0.00

28.60

N Dens.

o 0.00

27.60

N Dens.

o 0.00

30.60

N Dens.

o 0.00

29.80

N Dens.

o 0.00
-------------------------------------------------------------------------------------------------------------------~-------------



3
TABLE 6-5 NUMBER (N) AND DENSITY (N/IOOm ) OF ICHTHYOPLANKTON COLLECTED FROM yORK HAVEN POND ON 03 MAY 1989.

A

TM-LF-12AI

6 A

TM-LF-16AI

B A

TM-LF-13A2

B A

TM-LF- 4AI

B

-----------------~---
'.

3
Volume Sampled (m )

Taxa

Larvae
Sponail shiner
Oulllb8CI\
Tessellated darter
ShIeld darter
Sanded darter

Egg
Unidentified {eggs)

Total

32.10

N Dens.

3.12

3 9.35

4 12.46

31.20

N Dens.

3.21

4 12.92
1 3.21

6 19.23

27.40

N Dens.

3.65

3.65

2 7.30

26.50

N Dens.

3.77

3.77

32.60

N Dens.

3.07

3.07

2 6.13

31.90

N Dens.

3.13

3.13

2 6.27

27.40

N Dens.

o 0.00

26.50

N Dens.

3.77

3.77

tD
I

U1

TABLE B-5 CONTINUED.

A

TM-LF-IIA I

B A

TM-LF-14Bl

B A

TM-LF-IOB2

B A

TM-LF- 981

B

3
Volume Sampled (m )

Taxa

Larvae
Spottall shiner
Quill Dack
Tessellated darter
Shiela darter
Banded darter

Egg
Unidentified (eggs)

Total

33.0D

N Dens.

3.03

3.03

31.BO

N Dens.

3.14

3.14

28.80

N Dens.

o 0.00

_.•..

28.60

N Dens.

. I 3.50
I 3.50
1 3.50

3 10.49

29.80

N Dens.

o 0.00

29.00

N Dens.

o 0.00

31.10

N Dens.

1 3.22
:3 9.65
I 3.22

5 16.08

29.90

N Dens.

3 10.03
2 6.69

5 16.72



. I

3
TABLE B-6 NUMBER (N) AND DENSITY (N/IOOm ) OF ICHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 22 MAY 1989.

A

TM-LF-12AI

B A

TM-LF-16AI

B A

TM-LF-13A2

B A

TM-LF- 4AI

B

3
Volume Sampled (m )

Ta"a

25.00

N Dens.

24.50

N Dens.

30.00

N Dens.

29.20

N Dens.

30.20

N Dens.

28.90

N Dens.

29.00

N Dens.

2B.IO

N Dens.

tJ:l
I

0"1

Spottail shiner
Quiliback . 1 3.31
Banded darter . I 3.31
Un; Clent If i ab I e fIsh . 1 3.46

Larvae
Spottail shiner . 1 3.33
Oulllback 2 a.oo 2 6.67 1 3.42 5 16.56 2 6.92 3 10.34 2 7.12
Tessellated darter a 12.00 4 16.33 2 6.85 2 6.62 2 6.92
Yellow perCh I 3.46
Shield Clarte,. I 4.06 I 3.33 I 3.42
Banded darter 2 8.00 1 4.0B 3 10.00 4 13.70 I 3.31 4 13.64
UniClentiflable flsl'l I 3.33

---~~~~~--------------------------;-;;:~~-----~-;~:~~~-----;~;i:~;~---~-;;:~~---~-~~~;;:~~----~~-~~:~~------;-~~:~~-----;--;:~;-

TABLE 8-6 CONTINueo.

A

TM-LF-IIA I

B A

TM-LF-14BI

B A

TM-LF-l0B2

B A

TM-LF- 981

8

3
Volume Sampled (m )

Ta"a

31.00

N Dens.

30.20

N Dens.

28.30

N Dens.

28.00

N Dens.

29.80

N Dens.

29.00

N Dens.

30.10

N Dons.

28.90

N Dens.

Spottai I shiner . 1 3.32
Qui Ilback 1 3.32
BanCled darter . 1 3.57
UnlC1entlflable fiSh

Larvae
Spottail shiner 2 6.64
Quillback 2 6.45 B 26.49 2 7.07 6 21.43 1 3.36 1 3.45 5 16.61 9 31.14
Tessellated darter 3 9.68 2 6.62 1 3.53 1 3.57 3 10.07 7 24.14 2 6.64 I 3.46
Yellow perCh
Shield Clarter
Banded darter 2 6.45 1 3.31 22 77.74 29 103.6 . . 5 17.24 I 3.32 1 3.46
Unidentifiable fish

Total 7 22.58 11 36.42 25 B8.34 37 132. I 4 13.42 13 44.83 12 39.87 11 38.06



3
TABLE B-7 NUMBER (N) AND DENSITY tN/lOOm) OF lCHTHVOPLANKTON COLLECTED FROM YORK HAVEN POND ON 29 MAV 1989.

A

TM-LF-12Al

B A

TM-LF-16AI

B A

TM-LF-I:;lA2

B A

TM-LF- 4AI

B

3
Volume Sampled em )

Taxa

29.BO

N Dens.

28.80

N Dens.

30.30

N Dens.

29.20

N Dens.

32.60

N Dens.

30.90

N Dens.

29.10

N Dens.

28.80

N Dens.

Ouilloack I 3.36 . 1 3.30 3 10.27 1 3.07 . . 1 3.47

Lar-vae
Gizzar-d shad
Spottail shiner I 3.36 1 3.47 I 3.42 2 6.13 1 3.24 9 30.93 4 13.89
Quill back 29 97.32 19 65.97 26 85.81 31 106.2 18 55.21 22 71.20 11 37.80 15 52.08
White sucker I 3.36 . . .
Tessellated darter 5 16.78 10 34.72 1 3.30 4 12.27 2 6.47
StJl e I (1 darter 2 6.71
Banded dar-ter 3 10.07 1 3.47

Total 42 140.9 31 107.6 2B 92.41 35 119.9 25 76.69 25 80.91 20 68.73 20 69.44

---------------------------------------------------------------------------------------------------------------------------------
Qj
I

-...J
TABLE B-7 CONTINUED.

A

TM-LF-l1Al

B A

TM-LF-14BI

B A

TM-LF-l0B2

B A

TM-LF- 9Bl

B

3
Volume Sampled (m )

Taxa

31.50

N Dens.

30.80

N Dens.

30.40

N Dens.

29.20

N Dens.

31.20

N Dens.

30.00

N Dens.

32.40

N Dens.

30.70

N Dens.
----------------------------------------------------------------_.---------------------------------------------------------~-----
Ouillback 3 9.52 2 6.49 2 6.41 I 3.33 2 6.17 3 9.77

Larvae
Gizzard shad 2 6.58
Spottall shiner S 9.52 5 16.23 5 16.45 2 6.85 I 3.21 2 6.67 2 6.17 3 9.77
Oulll back 63 200.0 47 152.6 32 105.3 18 61.64 23 73.72 21 70.00 72 222.2 54 175.9
White sucker 1 3.17 . 3 10.27 . .
Tessellated darter I 3.25 5 16.45 5 17.12 18 57.69 6 20.00 loll 43.21 13 42.35
Shield dar-ter- 2 6.41 I 3.33
Banded darter 1 3.29 1 3.42 1 3.33

---------------------------------------------------------------------------------------------------------------------------------
Total 70 222.2 55 178.6 45 148.0 29 99.32 46 147.4 32 106.7 90 277.8 73 237.8

---------------------------------------------------------------------------------------------------------------------------------

:-:r' -.



I

I

3
TABLE B-8 NUMBER (N) AND DENSITY eN/100m} OF ICHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 06 JUNE 1989.

--------------------------------------------------~-----------------~-------~---------------------------------------------------.

A

TM-I.F-12Al

B A

TM-LF-16Al

B

TM-LF-13A2

A B A

TM-LF- 4A1

B

to
I

ex>

3
Volume Sampled (m )

Talla

Common carp
Spottail shiner
Quil1bsck
Sunfishes
Tessellated darter
Uniaentlflable fish

Larvae
Gi ;z:zard shad
Common carp
Comely shiner
Spottsil shiner
Spotfin shiner
Bluntnose minnow
Creek chub
Mimic shiner
Ol,Jillback
White SuCker
Snorthead redhorse
Rock bass
Sunfishes
Tessellated darter
Shield aarter
Banded aarter

Total

30.30

N Dans.

2 6.60

20 66.01
, 3.30
1 3.30

16 52.BI

2 6.60
1 3.30

2 6.60

45 146.5

29.20

N Dens.

12 41.10

2 6.B5

24 62.'9

1 3.42
4 13.70

2 6.B5

45 154.'

29.40

N Dans.

596 2034

3 10.20

100 340.'
2 6.60

10 3.(1.01
2 6.80

1 3.40
66 224.5

3 10.20

S 17.01

790 2667

28.50

N Dans.

5SB 2063

100 350.9
I 3.51

22 77.19

3.51

3 10.53
43 150.9

I 3.51
2 7.02
I 3.51

762 2674

30.00

N Dens.

179 596.7

3.33

I 3.33
100 333.3

20 66.67

37 123.3

4 13.33

6 20.00

346 1160

29.40

·N Dens.

164 557.8

3 10.20

1 3.40
., 00 3'10. 1

'9 64.63

33 112.2

2 6.80.
6 20.41

326 1116

30.00

N Dens.

49B 1660

2 6.67

100 333.3

6 20.00

4 13.33

35 116.7

6.(15 2150

28.90

N Dens.

476 1647
1 3 • .(16
1 3.46
1 3 • .(16

3 10.38

100 346.0

6 20.76

5 17.30
1 3.46

18 62.28
1 3.46

613 2121



TA8LE 8-8 CONTINUED.- ____ ~ _______________________________________ ~__________________________________________••____________________________ w ________ --

TM-LF-llAl TM-LF-1481 TM-LF-l0B2 TM-LF- 981--------------------- --------------------- --------------------- ---------------------
A B A B A B A B--------------------- --------------------- --------------------- ---------------------

3
Volume Sampled (m ) 30.10 29.20 29.70 28.70 29.70 28.50 31.80 30.60

Taxa N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens.---------------------------------------------------------------------------------------------------------------------------------
Common carp 169 561.5 119 407.5 I 3.37 3 10.53 153 481.1 155 506.5
Spottsl I shiner 2 6.64 .
Oui Ilback 2 6.85 I 3.37 3 10.45 2 6.73 3 9.43 2 6.54
Sunfishes . . .
Tessellated darter . . 2 6.54
Unidentifiable fish . 2 6.85 3 10.10 3 10.45 2 6.73 2 6.29 2 6.54

Larvae
Gizzard shad I 3.32 ...
Common carp 100 3.32.2 100 342.5 :..;1550.51 16 55.·75 (, 24 60.Bl 34 119.3. 100 314.5 100 3Z6.6
Comely shiner 3 10.27. 1 3.37 I 3.46 2 6.73 1 3.14 1 3.27
Spottai I shiner 21 69.77 17 58.22 17 57.24 22 76.66 1447.14 17 59.• 65 14 44.03 20 .65.36
Spotfin shiner . . 1 3.37 2 6.97 ' .
Bluntnose minnow . . 2 6.29

to Creek Chub . I 3.37
I Mimic Shiner 3 10.45 I 3.51
~ Ouillback 20 66.45 1241.10 44 146. I 50 174.2 26 67.54 21 73.66 62 195.0 60 196. I

White sucker . I 3.37
Shorthesd redhorse
Rock bass 4 13.47 I 3.48
Sunfishes .
Tessellated darter 5 16.61 6 20.55 3 10.10 4 13.94 24 60.Bl 17 59.65 35 110.1 22 71.90
Shield darter
BanCleCl darter 6 19.93 3 10.27 I 3.48 1 3.51 I 3.27

---------------------------------------------------------------------------------------------------------------------------------
TOlal 324 1076 264 904.1 89 299.7 106 369.3 97 326.6 94 329.6 372 1170 365 1193

~'I



: I

3
TABLE 8-9 NUMBER (N) AND DENSITV (N/IOOm ) OF ICHTHYOPLANKTQN COLLECTED FROM YORK HAVEN POND ON 12 JUNE 19B9.

A

TM-LF-12Al

B A

TM-LF-16AI

B A

TM-LF-13A2

B A

TM-LF- 4Al

B

3
Volume Sampled (m )

Taxa

30.70

N Dens.

29.90

N Dens.

29.90

N Dens.

28.60

N Dens.

30.60

N Dens.

29.20

N Dens.

27.90

N Dens.

26.90

N Dens.

Bluntnose minnow
Quil I back . 1 3.34
Unidentifiable fish 2 6.99 1 3.27

I.arvae
Gizzard shad 4 13.38
Common carp . 1 3.50 I 3.27
Comely shiner · ·Spottail shiner 2 6.51 2 6.69 · 3 9.80
SWIS I lowtal1 shiner I 3.34 . · .
Spotfin shiner I 3.34 . , 3.50
Mimic shiner

O::J Ouilloack 9 29.32 6 20.07 6 20.07 9 31.47 13 42.48
I Northern hog suCker

I-' Shorthead redhorse I 3.27
0 Rock bass 3 9.77 2 6.69 I 3.50

Smallmouth bass . ·Sunfishes . . · 5 16'.72 5 17.48 6 19.61
Tessellated darter 3 9.77 I 3.34 3 9.80
Banded oarter 12 39.09 13 43.48 4 13.38 4 13.99 2 6.54

2 6.B5

2 6.85

1 3.42
4 13.70
1 3.42..
5 17.12

3 10.27

6 20.55

3.58 3 11.15

3.58 • I 3.72

2 7. 17 2 7.43
2 7,43
I 3.72
1 3.72
1 3.72

3 10.75 4 14.87
1 3.72

Total 29 94.46 24 80.27 22 73.58 23 80.42 30 98.04 24 82.19 7 25.09 16 59.48



TABLE 8-9 CONTINUED.

A

TM-LF-IIA 1

B A

TM-L.F-14Bl

B A

I

TM-LF-10B2

B A

TM-LF- 961

B

3
Volume Sampled (m )

Taxa

32.00

N Dens.

30.40

N Dens.

30.60

N Dens.

29.40

N Dens.

27.80

N Dens.

27.10

N Dens.

30.10

N Dens.

28.70

N Dens.

Bluntnose minnow
Qui llback . · 1 3.27
Unioent1f1able fIsh . 2 6.56

Larvae
Gizzard st-ad 1 3.12 2 6.56
Common car'p
Comely shiner
Spottai 1 shiner 1 3.12 3 9.67 3 9.80
Swa I I owta I I shIner 2 6.25 . · 2 6.54
Spotfin shIner
Mimic shiner . I 3.29

t:rl Ouillbacl\ 15 46.88 14 46.05 2 6.54
I Northern hog SUCker 1 3.29

I-' Shorthead reCfhorse 1 3.12 ·I-' Rocl< bass 2 6.58 6 19.61
Sma I Imoutr bass .
SunfIshes 2 6.58 58 189.5
Tessellated aarter 2 6.25 5 16.45
Banaed darter 3 9.38 3 9.87

3.40

4 13.61
1 3.40
2 6.80

5 17.01.
61 207.5

3.60
3.60

··
4 14.39

3.60

·3.60'

6 22.14

.
3 11. 07
4 14.76

3.32

2 6.64

18 59.80

18 59.60

2 6.97

3.48

3.48

11 38.33

3.48

2 6.97
23 80.104

I 3.48

Total 25 78.12 35 115. I 72 235.3

::1

74 251. 7 8 28.78 13 47.97 39 129.6 42 146.3



. J
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3
TABLE B-IO NUMBER (1'1) AND DENSITY (N/l00m ) OF ICHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 21 JUNE 19B9.

A

TM-LF-12AI

B A

TM-LF-16Al

B A

TM-LF-13A2

B A

TM-LF- 4Al

B

ttl
I

......
IV

3
Volume Sampled (m )

Talla

Banded darter
Unidentifiable fish

Larvae
Common Carp
Golden Shiner
Spottai I shine,
Swallowtail shiner
$potfin shiner
Quill back
Shorthaad redhorse
Rock bass
Smallmouth bass
Sunflsl1es
Tessellated darter
a'anded darter

Young
Cl1annel catfish

Total

30.00

N Dens.

3.33

3.33

2 6.67

28.50

N Dens.

3 10.53

3.51

4 14.04

31.30

N Dens.

3.19

3 9.58

4 12.7B

29.60

N Dens.

3.38

.
5 16.B9

6 20.27

30.40

N Dens.

2 6.58
I 3.29

1 3.29
9 29.61

13 42.76

28.20

N Dens.

3.55

5 17.73

8 28.37

14 49.65

31.90

N Dens.

3.13

1 3.13
2 6.27

4 12.54

30.9('.

N Dens.

2 6.47

2 6.47

4 12.94
---------------------------------------------------------------------------------------------------------------------------------



TABLE 6-10 CONTINUED.

TM-LF-lIA 1 TM-LF-14Bl TM-LF-l0B2--------------T------ TM-LF- 9Bl

3
Volume Sampled (m )

Taxa

A

30.30

N Dena.

6

28.90

N Dens.

A

23.70

N Dens.

B

23.20

N Dans.

A

28.60

N Dens.

B

27.00

N Dans.

A

27.60

N Dens.

B

25.70

N Dens.

Banded darter
Unidentifiable fIsh 1 3.46

L.arvae
Common carp · 1 4.22 2 8.62
Golden shiner .
Spottail shiner .. 1 4.31
Swa I IONtail shiner . 1 4.31
Spotfin shiner 1 4.22 1 4.31 1 3.70
Quil1tlack 1 3.30 I 3.46 1 3.50 6 22.22
Shorthead redhorse I 3.46 1 4.31 1 3.50

b:J Rock tlass · . 9 37.97 6 25.86 I 3.50
I Sma I lmouth tlass · . 1 4.31

I--' SunfIshes I 4.31
W Tessellated darter 1 3.30

Banded darter 2 6.60 I 3.46 2 8.44 :3 12.93

Young
Channel ca~ftsh I 3.30

3.6'2

3.'89

3.B9

4 15.56

Total 5 16.50 4 13.84 IS 54.85

~'I

17 73.28 3 10.49 7 25.93 3.62 6 23.35



· I

3 .
TABLE B-II NUMBER (N) AND DENSITV (N/IOOm ) OF ICHTHVOPLANKTON COLLECTED FROM YORK HAVEN POND ON 27-28 JUNE 1969.

A

TM-LF-12AI

B A

TM-LF-16Al

B A

TM-l.F-13A2

B A

TM-LF- 4Al

B

tl:1
I

I-'....

3
Volume Sampled (m )

Taxa

Ouillback
Banded darter
Unidentifiable fish
Unidentified (eggs)

L.arvae
Gizzard Shad
Common carp
Spotfin Shiner
Qui 11 back
Shorthead redhorse
Vellow bullhead
Tessellated dar,er
Banded darter

Young
Cnannel catfisn

Total

31.70

N Dens.

3.15

3.15

2 6.31

30.00

N Dens.

3.33

3.33

3.33

3 10.00

30.00

N Dens.

o 0.00

29.00

N Dens.

3.45

3.45

32.50

N Dens.

3.08

1 3.08
2 6.15

4 12.31

29.90

N Dens.

3.34

3.34

3.34

3 10.03

29.70

N Dens.

o 0.00

26.20

N Dens.

a 0.00



TABLE 6-11 CONTINUED.

A

TM-LF-11A 1

a A

TM-I.F-14Bl

6 A

TM-LF-10a2

B A

TM-LF- 981

a

3
Volume Sampled (m )

TaKa

26.30

N Dens.

27.70

N Dens.

30.90

N Dens.

29.30

N Dens.

30.60'

N Dens.

26.60

N Dens.

31.90

N Dens.

30.20

N Dens.

Quillback
Bande'd darter .. '. 1 3.27.
Unidentifiable fish I 3.31
Unidentified (e99s) 1 3.41

tt1 Larvae
I Gizzard shad I 3.41

I-' Common carp . 1 3.41
U1 Spotfln shiner . . 1 3.50

OuillbaCk 1 3.53 3 9.71 1 3,41 1 3.13 I 3.31
Shortheaa redhorse . 1 3.31
Vella .. bullhead I 3.24
Tessellated darter 1 3.61 3Banded darter . 3 9.71 10.24 1 3.27 2 6.27

Voung
Channel catfish

---------------------------------------------------------------------------------------------------------------------------------
Total 3.53 3.61 7 22.65

: I

7 23.89 2 6.54 3.50 3 9.40 3 9.93



:--.

3
TABLE a-12 NUMBER (N) AND DENSITY (N/l00m ) OF ICHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 06 JULY 1989.

A

TM-LF-12Al

B A

TM-LF-16Al

B A

TM-LF-13A2

B A

TM-LF- 4Al

B

3
Volume Sampled (m )

Talla

29.40

N Dens.

27.60

N Dens.

30.90

N Dens.

26.90

N Dens.

31.10

N Dens.

29.10

N Dens.

30.10

N Dens.

28.40

N Dens.

Banded dar~er . 1 3.62

Larvae
Common carp 1 3.24
5pottai I shiner I 3.44

ttl 5potfin shiner 2 7.25 .
I Mimic shiner I 3.44

I-' Quillback 1 3.40 I 3.62 I 3.2.q . .
0\ Shorthead redhorse 1 3.52

Tessellated darter 1 3.40 1 3.62
Banded dar~e'" 1 3.40 2 7.25 1 3.2.q

Yaung
Chllnnel catfish I 3.40 1 3 • .q6
Tessellated darter

Egg
unidentIfIed (eggs)

Total 4 13.61 7 25.36 3 9.71 3.46 o 0.00 2 6.87 o 0.00 3.52



TABLE B-12 CONTINUED.

A

TM-LF-llAl

B A

TM-LF-14Bl

B A

TM-LF-10B2

8 A

TM-LF- 981

B

3
Volume Sampled (m )

Taxa

29.60

N Dens.

28.10

N Dens.

27.80

N Dens.

26.20

N Dens.

25.50

N Dens.

23.50

N Dens.

28.80

N Dens.

26.80

N Dens.

Banded darter 1 3.82

Larvae
Common carp . . 1 3.47
Spottall shiner
Spotfin 'shiner I 3.38
Mimic shiner 1 3.92 1 3.73
Quillback 1 3.56 1 3.60 I 3.82 . I 3.47
Short head redhorse

to Tessellated darter I 3.60
I Banded darter 2 6.76 I 3.56 2 7.63 2 7.841 1 4.26 1 3.47 1 3.73

I--'
o"J Young

Cnannel catfiSh 1 3.38 .. 2 6.94
Tessellated Clart,er 1 3.82

Egg
UniClentified (eggs) . 1 3.60

Total 4 13.51 2 7.12 3 10.79

~'I

5 19.08 3 11.76 4.26 5 17.36 '2 7.46



, I

3
TABLE B-13 NUMBER (N) AND DENSITY (N/l00m ) OF ICHTHVOPLANKTON COLLECTED FROM YORK HAVEN POND ON 10 JULV 1989.

A

TM-LF-12AI

B A

TM-LF-16Al

B

TM-LF-13A2

A B A

TM-LF- 4Al

B

3
Volume Sampled (m )

Tell'S

29.20

N Dens.

28.10

N Dans.

30.80

N Dens.

29.20

N Dens.

30.60

N Dens.

29.10

N Dens.

27.90

N Dens.

27.10

N Dens.
--:---------------------------r-------------------------------------~-----~~-----~7~-----------------------------------r---------G1zzsrd shad • • • • • • "~"

Unidentifiable fish' •

ttl
I

I-'
<Xl

Larvae
GIZZArd shad
Common carp
Comely shiner
Spotf1n sh;ner
M;mlc shiner
Ouiliback
Sunfishes
TessellateD darter
Banded darter

Yovng
Vel 10" buJ I"aad
Cnannel catfis'"

Total 11 37.67 14 49.82 2271.43 16 54.79 14 45.75 22 75.60

3.58

3.58

3 10.75

3 1 1.07

3.69

3.69

5 18.45



TABLE B-13 CONTINUED.

A

TM-lF-l1Al

B A

TM-LF-14Bl

B A

TM-LF-l0B2

B A

TM-LF- 9Bl

B

3
Volume Sampled (m )

Talla

30.60

N Dens.

29.50

N Dens.

28.40

N Dens.

27.00

N Dans.

27.70

N Dens.

26.20

N Dens.

32.00

N Dens.

30.30

N Dens.

Gizzard shad
Unidentifiable fish

Larvae
Gizzard shad
Common carp 5 16.34 2 6.78 1 3.52
Comely shiner . .
Spotfin shiner 6 19.61 10 33.90 1 3.52 3 11. 11

ttl
Mimic shiner
Oulllback I 3.70I SunfiShesI-'

\.0 Tessellated darter 1 3.39
Banded tlarter 2 6.54 2 6.78 3 10.56

Voung
Vello .. bullhead
Channel catfiSh 2 6.54 2 6.78

10 36.10

2 7.22

3 9.38
1 3.12

9 34.35 3 9.38

1 3.12
3.82

1 3.12
3 11.45 3 9.38

.
3.82 1 3.12

3.30

3.30

7 23.10

6 19.80

4 13.20

Total 15 49.02 17 57.63 5 17.61

::1

4 14.81 12 43.32 14 53.44 13 40.63 19 62.71
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3
TABLE B-14 NUMBER (N) AND DENSITY (N/100m ) OF ICHTHVOPLANKTON COLLECTED FROM YORK HAVEN POND ON 17 JULY 1989.

A

TM-LF-12AI

B A

TM-LF-15AI

B A

TM-LF-13A2

e A

TM-LF- 4Al

B

3
Volume Sampled (m )

Taxa

27.40

N Dens.

25.10

N Dens.

27.10

N Dens.

26.40

N Dens.

29.50

N Dens.

28.40

N Dens.

28.90

N Dens.

28.00

N Dens.

Larvae
Common carp
Comely shIner
Spotfin shiner 2 7.38 2 6.78 4 14.08 I 3.46 1 3.57
MimIc shIner I 3.69 2 7.5B 6 20.34 B 2B. 17

tI:1 Rock bliss . I 3.46
I Redbreast sunfiSh 3 10.95

N Largemouth bass
0 SunfiShes I 3.65 2 6.7B 1 3.46.

Crappies
Tessellatea darter
Banded darter 1 3.79 4 13.56 2 7.04 1 3.57

Voung
Cl'lannel catfish 16 5B.39 16 61.30 29 107.0 43 162.9 2B 94.92 27 95.07 14 48.44 17 60.71

Total 20 72.99 16 51.30 32 118.1 46 174.2 42 142.4 41 144.4 17 58.82 19 67.B6



TABLE 6-14 CONTINUED.

A

TM-LF-l1A 1

8 A

TM-LF-14Bl

B A

TM-LF-1DB2

B A

TM-LF- 9BI

B

01
J

IV
I-'

3
Volume Sampled em )

Taxa

Larvae
Common carp
Comely shiner
Spotfin shiner
MimIc shiner
ROCk bass
Redbreast sunfIsh
Largemouth bass
Sunfisl'les
Crappies
Tessellated darter
Banded dartsr

Young
Channel catfish

Totnl

29.70

N Dens.

28 94.28

26 94.28

28.60

N Dens.

38 132.9

42 146.9

25.30

N Dens.

15 59.29

la 71.15

~I

24.90

N Dens.

17 68.27

20 BO.32

33.70

N DenS.

24 71.22

32.20

N Dens.

35 lOa. 7

28.70

N Dens.

49 170.7

27.80

N Dens.

52 187. I
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3
TABLE 8-15 NUMBER (N) AND DENSITV (N/100m ) OF ICHTHVOPLANKTON COLLECTED FROM YORK HAVEN POND ON 24 JULY 1989.

---------~-----------

A

TM-LF-12Al

B A

TM-LF-16Al

B A

TM-LF-13A2

B A

TM-LF- 4AI

8

3
Volume Sampled (m )

TaKa

31.00

N Dens.

29.80

N Dens.

28.80

N Dens.

27.90

N Dens.

30.10

N Dens.

28.80

N Dens.

28.00

N Dens.

27. to
N Dens.

LarvlSe
Spotfln shIner 4 14.34 · 3 10.42
Bluntnose minnow 2 6.94 . ·Mimic shiner . . 3 10.42
Rock Dass
Tessellated darter
Banded elarter . 1 3.58 1 3.47
Uniaentifiable fiSh

Young
Vellow bullhead 1 3.32
Channel catfish 12 38.71 9 30.20 22 76.39 7 25.09 24 79.73 17 59.03 7 25.00 7 25.83

,.
Total 12 3B.7l 9 30.20 24 83.33 12 43.01 25 83.06 24 83.33 7 25.00 7 25.83

---------------------------------------------------------------------------------------------------------------------------------
tJ:I
I

tv
tv

TABLE 8-15 CONTINUED.

. TM-LF-l lA 1

A B A

TM-LF-t4Bl

8 A

TM-LF-l0B2

B A

TM-LF- 9Bl

B

3
Volume Sampled (m )

Taxa

30.20

N Dens.

29.60

N Dens.

30.50

N Dens.

29.20

N Oens.

30.40

N Dens.

2B.80

N Dens.

29.80

N Dans.

29.00

N Dans.
-------------------------------------------------------------------------------------------------------------------------------~.

Larvae
Spotfin shiner
Bluntnose minnow
Mimic shiner
ROCk bass
Tessellated darter
BanClea darter
Unidentifiable fish

YOung
Yellow bullhead
Channel catfish

2 6.62

3.31

3.31

6 20.13
· .
·2 6.85

I 3.36
3.38 1 3.28 1 3.42 .

3.36

.
3.38 2 6.56 2 6.BS 10 32.89 6 20.83 2 6.71

3.45

3.45

2 6.90

--------------------------------------------------------------------------~------------------------------------------------------Total 4 13.25 2 6.76 3 9.84 5 17.12 10 32.B9 6 20.B3 10 33.56 4 13.79---------------------------------------------------------------------------------------------------------------------------------



3
TABLE B-16 NUMBER (1'1) AND DENSITV (N/l00m ) OF lCHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 01 AUGUST 19B9.---------------------------------------------------------------------------------------------------------------------------------

A

TM-LF-12AI

B . A

TM-LF-16AI

B A

TM-LF-13A2

8 A

TM-LF- 4Al

8

3
Volume Sampled (m )

Taxa

30.60

1'1 Dens.

29.60

N Dens.

29.80

N Dens.

28.80

N Dens.

30.90

N Dens.

29.90

N Dens.

29.30

N Dens.

28.40

N Dens.

Larvae
Gizzard shad I 3.36
Cpmmon carp
Comely shiner , 3.27 1 3.38 . 1 3.47
Spotfin shiner 2 6.54
Bluntnose minnow 5 16.34 3 10.14
Mimic shiner 1 3.38
Sunfishes 1 3.47
Banded darter
Unidentifiaole fish I 3.36

Young
Spotfin shiner 1 3.27
Cnannel catfish 1 3.27 4 13.51

5 17.06

3.52

11 38.73

to
I

N
W

Total

TABLE 8-16 CONTINUED.

10 32.68 9 30.41 2 6.71 2 6.94 o 0.00 a 0.00 5 17 .06 12 42.25

A

TM-LF-llA 1

8 A

TM-LF-14Bl

8 A

TM-LF-l082

B A

TM-LF- 981

B

3
Volume Sampled (m )

Talla

31.30

N Dens.

30.40

N Dens.

28.40

N Dens.

27.80

N Dens.

30.60

N Dens.

29.90

N Dens.

32.10

N Dens.

31.10

N Dens.

3.12 1 3.22
1 3.27

3.60 5 16.34 3 10.03 2 6.23
2 6.54 . . 1 3.12
1 3.27.

Larvae
Gizzard shad
Common carp I 3.29
Comely shiner I 3.19
Spotfln shiner
Bluntnose minnow 2 6.39 1 3.29
Mimic shiner I 3.19
Sunfishes
8anCled darter I 3.29
Unidentifiable fish

Young
Spotfin shiner
Channel catfish 3 9.58 2 6.58 3.34 2 6.23

Total 7 22.36 5 16.45 o 0.00

:-1
3.60 9 29.41 4 13.38 6 18.69 3.22
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3
TABLE B-17 NUMBER (N) AND DENSITV (N/IOOm ) OF ICHTHVOPLANKTON COLLECTED FROM YORK HAVEN POND ON 07 AUGUST 1969.

A

TM-LF-12Al

B A

TM-LF-16Al

B A

TM-L.F-13A2

B A

TM-L.F- 4Al

B
---------~-----------

3
Volume Sampled 1m )

TaKa

28.40

N Dens.

27.80

N Dens.

29.80

N Dens.

28.60

N Dens.

29.40

N Dens.

28.20

N Dens.

24.40

N Dens.

24.20

N Dens.

Gizzard shad I 3.36

L.arvae
GIzzard shad 3 12.30 7 28.93
Common carp I 3.36
Comely shiner 1 4.13

01 Spotta! I shiner I 3.36 .
I Spotfin shIner 12 42.25 4 13.42 2 6.99 2 6.80 2 7.09 1 4.10 2 8.26

tv MimIc shiner 3 10.79 1 3.36 4 13.99 2 6.80 6 21.28

"'" Rock oass 1 3.52
Redbreast sunfIsh 6 21.13 8 28.78
SunfiShes . . I 4.10

Young
Spotfln shIner
Mimic shiner
Channel catfISh . I 3.60 2 6.71 1 3.50 3 10.20 4 14.18

Total 19 66.90 1243.17 10 33.56 7 24.48 7 23.81 12 42.55 5 20.49 10 41.32
--~--------------_._.._-----------_._--------------------------------------~------------------------------------_.--_.--------~--



TABLE B-17 CONTINueD.

A

TM-LF-llAl

B A

TM-LF-14Bl

B

TM-LF-l0B2

A B A

TM-LF- 9Bl

B

3
Volume Sampled (m )

Taxa

2B.20

N Dens.

27.20

N Dens.

27.90

N - Dens.

27.40

N Dens.

.28.90

N Dens.

28.10

N Dens.

27.10

N Dens.

26.30

N Dens.

3.69 1 3.80

Gizzard shad

Larvae
Gizzard shad 15 53.76 10 36.50
Common carp

\:lj Comely shiner 3 10.38
I Spotta~1 shiner

l\J Spotfl,.. shiner 4 14.18 2 7.35 4 14.34 9 32.85 1 3.46 5 17.79U1 Mimic shiner 11 39.01 12 44.12 10 35.84 4 14.60
Rock bass .
Redbreast sunfish . 2 6.92
Sunfishes I 3.55 1 3.65 2 6.92 2 7.12

Young
Spotfin sh~ner 1 3.65
Mimic shiner 1 3.68
Channa 1 catflsn 1 3.56

2 7.36

3 11.07
7 25.63

3 11.41
3 11,,11 1

:2 7.60

Total 16 56.74 1555.15 29 103.9

~:I

25 91.24 B 27.68 8 26.47 13 47.97 9 34.22
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TABLE 8-18 NUMBER eN) AND DENSITY (N/l00m ) OF ICHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 16 AUGUST 1989.

A

TM-LF-12Al

B A

TM-LF-16Al

6 A

TM-LF-13A2

6 A

TM-LF- 4Al

B

3
Volume Sampled (m ) 30.20· 28.90 28.10 27.10 29.10 28.30 29.10 26.30

Taxa N Dens. N Dens. N Dens. N Dens. N Dens. N Den;;., N Dens,. N Dens.
---------------------------------------------------------------------------------------~------------._----~------------_._--~-~--Spotfin Shiner • . '" - . .. ,.... •.

Mimic shiner
Sunfistles
Unioentifiable fish

ttl Larvae
I Gizzard shad 1 3.69

N Common carp 1 3. :110'\ Spotfln shiner 5 16.56 5 17.30 2 7.12 I 3.69 1 3.44 1 3.53 7 24.05
Bluntnose minnow . . .
Mimic Shiner 1 3.31 2 6.92 1 3.56 I 3.69 1 3.44 . 1 3.44 5 17.67
Redbreast sunfish . 1 3.46
Sunfishes 3 10.38 4 13.75 3 10.60

YOung
Mimic; Shiner I 3.53

Total 7 23.18 11 38.06 3 10.68 3 11.07 2 6.87 3.53 12 41.24 9 31.80



TABLE B-18 CONTINUED.

A

TM-LF-llAl

B A

TM-LF-14BI

B A

TM-LF-l0B2

B A

TM-LF- 9al

B

3
Volume Sampled (m )

Taxa

29.70

N Dens.

29.20

N Dens.

26.30

N Dens.

25.70

N Dens.

29.40

N Dens.

28.20

N Dens.

29.10

N Dens.

28.00

N Dens.

Spotf1n shiner · 2 7.78
Mimic Shiner 4 15.56
Sunfishes · . 112 425.9 142 552.5
Unidentlflabl~ flsR

Larvae
Gizzard shad 3 11.41 3 11.67
Common carp · .

tl:l Spotf In shiner 1 3.37 24 91.25 21 81.71
I Bluntnose minnow 3 11 .4 I 3 11.67

N Mimic shiner 4 13.47 4 13.70 6S 315.6 98 381.3
....,j Redb.-east sunfish

SunfiShes 99 376.4 100 389. I

Young
Mimic Shiner

3.40

II 37.41
20 68.03

9 30.61

2 6.60

14 49.65
15 53.19

3 10.64

3.55

3.44
3.4'1

Total 5 16.84 4 13.70 324 1232

~I

373 1451 43 146.3 33 117.0 2 6.B7 o 0.00
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TABLE B-19 NUMBER (N) AND DENSJTY (N/l00m ) OF ICHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 21 AUGUST 1989.

A

TM-I.F-12Al

B A

TM-I.F-16A1

B

TM-LF-13A2

A B A

TM-LF- 4Al

B

3
Volume Sampled (m )

Talla

31.20

N Dens.

29.90

N Dens.

28.60

N Dens.

27.20

N Dens.

29.30

N Dens.

27.90

N Dens.

28.40

N Dens.

27.10

N Dens.---------------------------------------------------------------------------------------------------------------------------------
Bluntnose minnow

tJ:l
1

N
CO

l.al"lIae
Gizzard shad
Common carp
Spotfln shiner
Bluntnose minnow
Mimic shiner
Rock bass
Sunfishes
Banded darter

Young
Swallowtail Shiner
Spotfln shiner
Bluntnose minnow
Mimic shiner
Channel catfiSh
Banded darter

2 6.41 7 23.41

2 6.69

3.34

3.34

3.50

2 6.99

3.68

3 11.03

3.66 3.41

3.58 4 14.06
2 7.04

3.52

1 3.52
2 7.04

3.69

1 3.69
3 1\.07

-------------------------------------------------------------------------------------------------------------------~-------------
Total 2 6.41 11 36.79 3 10.49 5 18.38 3.41 3.58 10 35.21 5 \8.45



TA6LE 6-19 CONTINUED.

A

TM-LF-llA 1

6 A

TM-LF-1461

B A

TM-LF-10B2

B A

TM-LF- 981

B

3
Volume Sampled (m )

Taxa

30.20

N Dens.

28.80

N Dens.

27.10

N Dens.

26.40

N Dens.

30.90

N Dens.

29.80

N Dens.

29.30

N Dens.

28.30

N Dens.

Bluntnose minnow 1 3.47

Larvae
Gl~~ard shad 1 3.69 3 11.36
Common carp · 1 3.69 1 3.79
Spotfin shiner 3 9.93 11 40.59 7 26.52 15 48.54 18 60.40

tt1 Bluntnose minnow · . 1 3.69 1 3.24 3 10.07
I Mimic stliner 13 43.05 13 45.14 4 14.76 2 7.58 1 3.24 1 3.36

tv Rock bass · . 1 3.69
\0 Sunfishes 5 18.45 8 30.30

Banded darter 1 3.31 1 3.36

Young
Swallowtail shiner
Spotfin sniner 1 3.31 2 6.94 3 9.71 8 26.85
Bluntnose minnow 2 6.62 2 6.94 . . 5 16.78
Mimic shiner · 1 3.47 1 3.24
Channel catfistl . 1 3.24
Banded darter 1 3.47

3.41 3.53

"3.53

Total 20 66.23 20 69.44 24 8a.56

~I

21 79.55 22 71.20 36 120.a 3.41 2 7.07
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TABLE B-20 NUMBER (N) AND DENSITY (N/l00m ) OF lCHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 29 AUGUST 1989.

A

TM-LF-12Al

B A

TM-LF-16Al

B A

TM-LF-13A2

B A

TM-LF- 4Al

6

3
Volume Sampled (m )

Taxa

Comely shiner
Mimic shiner

30.40

N Dens.

29.50

N Dens.

31.20

N Dens.

30.60

N Dens.

30.70

N Dens.

30.00

N Dens.

27.50

N Dens.

27.40

N Dens.

tIl
I

W
a

I.arvae
Gizzard shad
Comely shine..
Spotfin shine ..
Bluntnose minnoN
Mimic shiner
Rock bass
SunfiShes
Banded darte ..

Young
Spotfin shiner
Bluntnose minnow
Mimic shIner

3.29

3.29

3.39 3.21

3.21

3.21

3.27 1 3.26 1 3.33 58 210.9 72 262.8
1 3.64 1 3.65
2 7.27 I 3.65. :2 7.30

2 6.51 3 10.00 3 10.91

B 29.09 :2 7.30
3.26

.
3 10.95

5 lB.18

Total 2 6.58 3.39 3 9.62 3.27 4 13.03 4 13.33 77 280.0 81 295.6



TABLE B-20 CONTINUED.

A

TM-LF-llAl

B A

TM-LF-1461

B A

TM-LF-l0B2

B A

TM-LF- 9Bl

B

3
Volume Sampled (m )

Taxa

29.70

N Dens.

28.80

N Dens.

25.20

N Dens.

24.10

N Dens.

29.40

N Dens.

28.60

N Dens.

30.80

N Dens.

30.10

N Dens.

IJj
I

W
I-'

Comely shIner
Mimic shiner

Larvae
Gizzard shad
Comely shIner
Spotfln shIner
Bluntnose mInnow
Mimic shiner
Rock bass
SunfIshes
Banded darter

.
4.15 1 3.50

3.37 . 19 75.40 11 45.64
37 146.8 .

3 10.10 3 11.90 2 8.30 3 10.20 '3 10.49. 2 8.30 33 112.2 25 87.41
3 10.10 3 10.42 58 230.2 67 278.0 15 51.02 19 66.43. 1 4.15

10 39.68 3 12.45

3.25

7 22.73

2 6.49
3.32

7 23.26

Young
Spottln !lhlner
Bluntnose minnow
MImic shIner

Total

2 6.73

4 13.47

13 43.77

I 3.47
4 13.89

8 27.78

3.97

128 507.9

:T '.

4 16.60

91 377.6

2 6.60

53 lBO.3

3.50

49 171.3

2 6.49

12 38.96

2 6.64
1 3.32

11 36.54



I'

! •

L.

: I

I_.
APPENDIX C

SEINE DATA



TABLE C-l

Fishes taken by seine on 13 April 1989 near TMINS. Station prefix TM-SE- deleted from table.

Station 13B5 10B5 16Al 10A2 9B3 4A2 Total % Catch
Time 1237 1155 1000 1035 1117 0910
Air Temp(C) 13.0 10.3 9.5 9.5 10.0 10.3
Water Temp(C) 9.2 9.5 6.9 7.3 7.1 8.1
Dissolved Oxygen(mg/1) 11.8 11.8 .11.7 11.9 11.7 11.2
pH 7.4 7.3 6.8 7.6 7.2 6.9
Secchi Disc(cm) 152.4 149.9 86.4 88.9 78.7 104.1
River Stage(m) 1. 71 1. 71 1. 71 1. 71 1. 71 1. 71
Weather partly Partly Overcast Overcast Partly. Partly

Cloudy 01lDUd:y Cloudy Cloudy
No. of Specimens 879 59 69 48 314 791 2160
No. of Species 11 8 a 4 9 12 17
No. of Hauls 3 4 5 4 4 3 23
Golden shiner - - - - - 3 3 0.1
Common shiner 1 - - - - - 1 +

n Spottail shiner 11 1 4 3 9 5 33 1.5
I Swallowtail shiner 19 1 - - 3 4 27 1.2I-'

Spotfin shiner 231 47 13 - 180 245 716 33.1
Mimic shiner 592 1 - - 84 38 715 33.1
Bluntnose minnow 5 1 - - 18 173 197 9.1
Channel catfish - - 1 - - 2 3 0.1
Banded killifish 1 - 1 - - 1 3 0.1
Rock bass - - - 2 1 - 3 0.1
Redbreast sunfish 3 2 5 - 1 - 11 0.5
Green sunfish 1 - 3 - 1 40 45 2.1
Pumpkinseed 13 3 - - 17 82 115 5.3
Bluegill. - - - - - 196 196 9.1
White crappie - - - - - 2 2 0.1
Tessellated darter 2 3 41 42 - - 88 4.1
Banded darter - - 1 1 - - 2 0.1
+ Less than 0.05%.

::r ~
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TABLE C-2

Fishes taken by seine on 22 May 1989 near TMINS. Station prefix TM-SE- deleted from table.

Station 13B5 lOBS 16Al 10A2 9B3 4A2 Total % Catch
Time 0850 0930 1130 1050 1010 1210
Air Temp(C) 19.0 20.0 23.0 22.0 21.5 25.0
Water Temp(C) 17.0 17.0 17.6 17.4 17.5 17.0
Dissolved Oxygen(mg/l) 8.5 8.6 8.8 9.1 9.2 8.9
pH 6.9 6.9 6.9 7.4 6.7 6.9
Secchi Disc(cm) 76.2 76.2 66.0 68.6 76.2 53.3
River Stage(m) 2.13 2.13 2.13 2.13 2.13 2.13
Weather Partly Partly Over- Partly Partly Partly

Cloudy Cloudy cast Cloudy Cloudy Cloudy
No. of Specimens 279 124 124 451 113 219 1310
No. of Species 11 9 9 11 12 7 17
No. of Hauls ·3 5 5 5 4 4 26
Comely shiner 1 - - - 1 - 2 0.2
Spottai1 shiner 19 6 9 2 2 - 38 2.9
Swallowtail shiner 12 3 - - 4 - 19 1.4
Spotfin shiner 115 50 69 392 23 - 649 49.5

(') Mimic shiner 59 32 18 14 61 4 188 14.4
I Bluntnose minnow 50 9 3 4 3 46 115 8.8

IV Fa11fish 1 - - 2 - - 3 0.2
Banded killifish - - - 1 - - 1 0.1
Redbreast sunfish 9 16 14 3 3 - 45 3.4
Green sunfish 1 - 1 - 3 18 23 1.8
Pumpkinseed 6 5 2 23 3 54 93 7.1
Bluegill - 2 - 2 - 93 97 7.4
Lepomis hybrid - - - - - 1 1 0.1
Srna11mouth bass 6 1 4 4 4 - 19 1.4
White crappie - - - - - 2 2 0.2
Black crappie - - - - - 1 1 0.1
Tessellated darter - - 4 4 5 - 13 1.0
Banded darter - - - - 1 - 1 0.1



TABLE C-3

Fishes taken by seine on 30 May 1989 near TMINS. Station prefix TM-SE- deleted from table.

Station 13B5 lOBS 16A1 101\2 9B3 4A2 Total % Catch
Time 0845 1140 1005 1035 1110 0925
Air Temp(C) 18.0 22.0 20.0 21.0 20.5 18.0
Water Temp{C) 18.4 19.2 18.6 18.8 18.8 17.3
Dissolved Oxygen(mg/l) 8.3 9.0 9.6 9.6 10.2 8.4
pH 7.2 7.0 7.0 7.1 7.0 7.2
Secchi Disc(cm) 124.5 124.5 73.7 78.7 91.4 104.1
River Stage(m) 1.59 1.59 1.59 1.59 ,1.59 1.59
Weather Over- Over- Partly Partly Over- Over-

cast cast Cloudy Cloudy cast cast
No. of Specimens 136 199 160 189 105 90 879
No. of Species 11 10 12 13 8 5 18
No. of Hauls 4 5 5 4 4 4 26
Rainbow smelt - ". -' 1 - - 1 0.1'
Golden shiner - 2 - - - - 2 0.2
Comely shiner - - - 1 - - 1 0.1

() Spottai1 shiner 18 1 32 32 13 - 96 10.9I
w Swallowtail shiner 9 - - 3 - - 12 1.4

Rosyface shiner - - - 1 - - 1 0.1
Spotfin shiner 6 131 61 55 28 1 282 32.1
Mimic shiner 50 1 40 82 19 - 192 21.8
Bluntnose minnow 13 4 1 5 - 9 32 3.6
Fallfish 1 - 1 1 - - 3 0.3
White sucker - 2 4 - 4 - 10 1.1
Banded killifish 1 - - - - - 1 0.1
Redbreast sunfish 1 3 13 5 2 - 24 2.7
Green sunfish - 8 1 1 1 3 14 1.6
Pumpkinseed 31 36 1 - 33 34 135 15.4
Bluegill 3 11 1 - 5 43 63 7.2
Smallmouth bass 3 - 4 1 - - 8 0.9
Tessellated darter - - 1 1 - - 2 0.2

" ~l ~
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TABLE C-4

Fishes taken by seine on 8 June 1989 near TMINS. Station prefix TM-SE- deleted from table.

Station 13B5 10B5 16Al 10A2 9B3' 4A2 Total % Catch
Time 1135 1037 0845 0922 0955 0815
Air Temp(C) 20.3 19.0 18.0 18.5 18.5 18.0
Water Temp(C) 19.3 19.3 19.5 19.6 19.7 18.0
Dissolved Oxygen(mg/l) 9.4 9.8 8.9 8.8 8.4 8.9
pH 7.3 7.0 7.0 5.4 5.6 7.4
Secchi Disc(cm) 139.7 124.5 94.0 88.9 91.4 124.5
River Stage(m) 1.54 1.54 1.54 1.54 1.54 1.54
Weather Part~y Over- Over'- Over- Over- Over-

Cloudy cast cast cast cast cast
No. of Specimens 227 214 231 81 75 42 870
No. of Species 10 11 10 11 9 6. 17
No. of Hauls 4 5 5 4 4 4 26
Common carp - - 1 - - - 1 0.1
Golden shiner - - 1 - - - 1 0.1
Spottail shiner 4 17 48 3 1 - 73 8.4

n Swallowtail shiner 5 6 - 1 - - 12 1.4
I Spotfin shiner 43 63 51 14 9 - 180 20.7"'" Mimic shiner 89 18 77 23 2 - 209 24.0

Bluntnose minnow 11 36 - 9 - 1 57 6.6
Fal1fish 1 - 4 11 1 - 17 2.0
White sucker 55 22 41 9 25 2 154 17.7
Channel catfish - - - - 34 - 34 3.9
Banded killifish 1· - - - - - 1 0.1
Redbreast sunfish - 3 5 2 1 3 14 1.6
Green sunfi.sh - 2 1 - - 5 8 0.9
Pumpkinseed 16 39 2 5 1 17 80 9.2
Bluegill 2 4 - - 1 14 21 2.4
Smal1mouth bass - - - 2 - - 2 0.2
Tessellated darter - 4 - 2 - - 6 0.7



TABLE C-5

Fishes taken by seine on 21 June 1989 near TMINS. Station prefix TM-SE- deleted from table.

Station 13B5 lOBS 16A1 10A2 9B3 4A2 Total % Catch
Time 0840 0938 1200 1116 1023 1240
Air Temp(C) 23.0 24.5 26.0 25.3 24.0 27.0
Water Temp(C) 20.8 21.0 19.8 20.2 19.9 19.9
Dissolved Oxygen (mg/l) 7.6 9.0 8.6 8.3 9.6 8.3
pH 6.9 6.9 6.4 6.3 6.6 6.5
Secchi Disc(cm) 71.1 73.7 33.0 33.0 38.1 40.6
River Stage(m) 2.16 2.16 2.16 2.16 2.16 2.16
Weather Over- Partly Partly Partly Over- Partly

cast Cloudy Cloudy Cloudy cast Cloudy
No. of Specimens 132 147 255 194 294 64 1086
No. of Species 12 13 12 17 13 12 22
No. of Hauls 4 4 4 4 3 3 22
American shad - - 2 S - - 7 0.6
Golden shiner - - - - - 1 1 0.1
Spottai1 shiner 12 26 10 4 2 2 56 5.2

(') Swallowtail shiner 6 1 - 6 1 - 14 1.3
1- Spotfin shiner 37 33 42 43 141 1 297 27.3VI

Mimic shiner 23 1 187 85 25 2 323 29.7
B1untnose minnow 9 4 - 10 1 7 31 2.8
Fa11fish 5 3 - 1 7 - 16 1.5
White sucker - 1 2 6 2 - 11 1.0
Northern hog sucker - - - 1 1 - 2 0.2
Shorthead redhorse - - 1 - - - 1 0.1
Banded killifish 2 - - - - - 2 0.2
Rock bass - - - 6 - - 6 0.6
Redbreast sunfish 1 1 - 3 - 4 9 0.8
Green sunfish 1 1 1 1 - 5 9 0.8
Pumpkinseed - 49 2 13 14 13 91 8.4
Bluegill - S 1 - 3 18 27 2.5
Lepomis hybrid - - - - - 1 1 0.1
Smal1mouth bass 1 2 4 3 2 6 18 1.6
Largemouth bass - - - - - 1 1 0.1
White crappie - - - 1 - - 1 0.1
Tessellated darter 33 20 2 4 94 3 156 14.4
Shield darter 2 - 1 2 1 - 6 0.6

~'I,.
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TABLE C-6

Fishes taken by seine on 14 July 1989 near TMINS. Station prefix TM-SE- deleted from
table.

Station 13B5 lOBS 16A1 10A2 9B3 4A2 Total % Catch
Time 1247 1155 0950 1030 1117 0907
Air Temp(C) 25.5 23.0 22.5 '23.0 24.0 22.0
water Temp{C) 20.0 22.0 20.7 21.1 21.2 18.1
Dissolved Oxygen(mg/l) B.2 8.3 7.7 8.2 8.0 7.3
pH 7.4 6.6 7.0 6.8 6.9 7.4
Secchi Disc(cm) 30.5 35.6 53.3 53.3 61.0 15.2
River Stage(m) 1.59 1.59 1.59 1.59 1.59 1.59
Weather Partly Partly Clear Partly Partly Partly

Cloudy Cloudy Cloudy Cloudy Cloudy
No. of Specimens 105 111 176 97 88 95 672
No. of Species 11 15 13 12 5 13 24
No. of Hauls 4 6 5 6 4 5· 30
American shad - 2 - - - - 2 0.3
Gizzard shad - 3 - - - - 3 0.4
Golden shiner - 1 - - - - 1 0.1

() Comely shiner - - 1 - - - 1 0.1
I Spottai1 shiner 28 9 15 3 20 2 77 11.4

0'1 Swallowtail shiner - 1 - - - - 1 0.1
Spotfin shiner 32 13 94 47 13 12 211 31.4
Mimic shiner - 2 20 14 - - 36 5.4
Bluntnose minnow 12 31 1 2 - 3 49 7.3
Fa11fish - 4 4 2 - 1 11 1.6
White sucker - - - - - 1 1 0.1
Banded killifish 2 - - - - - 2 0.3
Rock bass - 2 2 2 - - 6 0.9
Redbreast sunfish 2 1 1 2 1 1 8 1.2
Green sunfish - - - - - 11 11 1.6
Pumpkinseed 10 18 3 5 7 17 60 8.9
Bluegill - 3 5 - - 22 30 4.5
Lepomis hybrid - - - - - 3 3 0.4
Sma11mouth bass 1 - - 1 - - 2 0.3
Largemouth bass - - - - - 1 1 0.1
White crappie 1 1 4 2 - 3 11 1.6
Black crappie - - 1 - - 2 3 0.4
Tessellated darter 14 20 25 16 47 16 138 20.5
Shield darter 2 - - 1 - - 3 0.4
Walleye 1 - - - - - 1 0.1



TABLE c-7

Fishes taken by seine on 3 August 1989 near TMINS. Station prefix TM-SE- deleted
from table.

Station l3B5 lOBS 16Al 10A2 9B3 4A2 Total % Catch
Time 1235 0835 1107 1030 0935 1150
Air Temp(C) 30.0 27.5 28.0 27.0 26.7 29.7
Water Temp(C) 22.4 21.7 23.5 23.2 22.9 22.5
Dissolved Oxygen(mg/l) 8.5 10.5 8.8 8.5 9.0 8.4
pH 8.0 '8.3 8.1 8.1 8.2 8.1
Secchi Disc(cm) 91.4 101.6 203.2 137.2 154.9 129.5
River Stage(m) 1.28 1.28 1.28 1.28 1.28 1.28
Weather Partly Clear Clear Partly Clear Partly

Cloudy Cloudy Cloudy
No. of Specimens 169 33 74 105 224 35 640
No. of Species 8 8 8 6 9 8 15
No. of Hauls 4 8 5 5 4 5 31
Comely shiner 1 2 - 3 - - 6 0.9
Spottail shiner 7 - - - 39 1 47 7.3 .

(') Swallowtail shiner 12 - - - 2 - 14 2.2
I Spotfin shiner 10 10 30 21 9 6 86 13.4

-..J
Mimic shiner 129 3 30 60 14 - 236 36.9
Bluntnose minnow 5 4 2 1 3 12 27 4.2
Shorthead redhorse - - 1 - 1 - 2 0.3
Channel catfish - - - - 121 - 121 18.9
Banded killifish 1 - - - - - 1 0.2
Redbreast sunfish - 1 3 - - 2 6 0.9
Green sunfish - - - - - 1 1 0.2
Pumpkinseed - 4 4 18 ·33 5 64 10.0
Bluegill - 4 2 - - 5 11 1.7
Lepomis hybrid - - - - 1 1 2 0.3
Sma11mouth bass - - - 2 - - 2 0.3
Tessellated darter 4 5 2 - 1 2 14 2.2

~I -.
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TABLE C-8

Fishes taken by seine on 16 August 1989 near TMINS. Station prefix TM-SE- deleted
from table.

Station 13B5 10B5 16Al- 10A2 ·9Bj 4A2 Total % Catch
Time 1322 1222 1016 1100 1137 0938
Air Temp(C) 30.0 29.0 26.0 27.0 27.5 24.7
Water Temp(C) 25.1 27.4 22.8 23.4 25.0 22.7
Dissolved Oxygen(mg/1) 13.6 11.5 8.4 8.5 9.4 10.3
pH 8.9 9.1 8.2 8.2 8.2 8.6
Secchi Disc(cm) 167.6 127.0 157.5 152.4 167.6 147.3
River Stage(m) 1.08 1.08 1.08 1. 08 1.08 1.08
Weather Haze Haze Partly Clear Clear Partly

Cloudy Cloudy'
No. of Specimens 426 350 138 10 406 11 1341
No. of Species 7 7 11 4 8 6 16
No. of Hauls 4 7 6 6 4 5 32
Comely shiner - 15 - ...; 6 - 21 1.6
Spottai1 shiner 6 1 3 - 3 - 13 1.0

() Swallowtail shiner 11 - - - - - ·11 0.8
1 Spotfin shiner 18 270 50 3 64 1 406 30.3co

Mimic shiner 383 43 57 - 262 - 745 55.6
B1untnose minnow 5 7 - - 37 1 50 3.7
Fal1fish - - 1 1 - - 2 0.1
White sucker - - 1 - - - 1 0.1
Channel catfish - - - - 1 - 1 0.1
Redbreast sunfish - - 5 - - - 5 0.4
Green sunfish - - 3 - - 2 5 0.4
Pumpkinseed 2 8 9 4 30 - 53 4.0
Bluegill - 6 1 - 3 2 12 0.9
Sma11mouth bass - - 1 - - - 1 0.1
Largemouth bass - - - - - 1 1 0.1
Tessellated darter 1 - 7 2 - 4 14 1.0



TABLE C-9

Fishes taken by seine on 7 September 1989 near TMINS. Station prefix TM-SE- deleted
from table.

Station 13B5 10B5 . --r6Al 10A2 ~9B3 4A2 Total % Catch
Time 1420 1315 1040 1125 1207 0945
Air Temp(C) 25.0 25.0 23.5 24.5 25.0 22.0
Water Temp(C) 25.2 26.2 22.8 22.9 25.0 22.2
Dissolved Oxygen(mg/l) 11.1 12.0 9.5 9.2 10.3 13.2
pH 8.7 8.9 8.1 8.2 8.4 8.7
Secchi Disc{cm) 96.5 96.5 78.7 73.7 99.1 73.7
River Stage(m) 0.99 0.99 0.99 0.99 0.99 0.99
Weather Partly Partly Clear Partly Partly Clear

Cloudy Cloudy Cloudy Cloudy
No. of Specimens 1218 486 1343 792 2958 684 7481
No. of Species 6 9 11 7 8 9 16
No. of Hauls 3 4 5 5 3 5 25
Gizzard shad, - 19 - 1 1 246 267 3.6
Golden shiner - - 1 - - 1 2 +

() Comely shiner - - 4 - 2 - 6 0.1I
1,,0 Spottail shiner - - 9 - 1 - 10 0.1

Swallowtail shiner 1 - 1 2 - - 4 +
Spotfin shiner 489 251 1029 338 304 20 2431 32.5
Mimic shiner 721 32 282 440 2644 43 4162 55.6
Bluntnose minnow 1 - 1 7 1 11 21 0.3
Rock bass - 1 - - - - 1 +
Redbreast sunfish - 2 - - 4 - 6 0.1
Green sunfish - - 1 - - 3 4 +
pumpkinseed 2 37 8 3 - 74 124 1.6
Bluegill 4 142 - 1 - 283 430 5.7
Sma11mouth bass - - 1 - - - 1 +
White crappie - 1 - - - - 1 +
Tessellated darter - 1 6 - 1 3 11 0.1
+ Less than 0.05%.
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TABLE C-I0

Fishes taken by seine on 18 September 1989 near TMINS. Station prefix TM-SE- deleted
from table.

Station 13B5 lOBS 16Al 10A2 9B-3 4A2 Total % Catch
Time 1310 0825 1045 1130 1210 0955
Air Temp(C) 19.0 18.0 17.5 17.5 18.0 17.5
Water Temp{C} 20.3 20.0 19.7 19.9 20.3 21.3
Dissolved Oxygen(mg/l) 8.0 7.1 8.5 8.6 8.4 6.4
pH 7.9 7.1 7.4 7.6 7.0 7.7
Secchi Disc{cm) 76.2 53.3 91.4 76.2 81.3 50.8
River Stage(m) 1.02 1.02 1.02 1.02 1.02 1.02
Weather Over- Over- Over- Over- Over- Over-

cast cast cast cast cast cast
No. of Specimens 5602 515 1380 1811 2185 328 11821
No. of Species 7 12 10 4 8 ' 10 18
No. of Hauls 2 4 4. 3 2 5 20
Gizzard shad - 7 1 - 1 266 275 2.3
Common carp - 1 - - - -' 1 +

() Golden shiner - - 1 - - - 1 +I
I-' Comely shiner - - 1 - 1 - 2 +
0 Swallowtail shiner 8 .7 . 12 6 33 0.3- -

Spotfin shiner 454 275 320 1459 270 16 2794 23.6
Mimic shiner 5134 99 1033 348 1899 5 8518 72.0
Bluntnose minnow 1 - 2 3 3 14 23 0.2
Blacknose dace - - - - - 1 1 +
Rock bass - 2 - - - - 2 +
Redbreast sunfish - 1 - - . - 1 2 +
Green sunfish - - - - - 4 4 +
Pumpkinseed 1 32 6 1 3 10 53 0.4
Bluegill 2 84 - - 2' 9 97 0.8
Smallmouth bass - 1 - - - - 1 +
Largemouth bass - - 1 - - - 1 +
White crappie - 2 - - - - 2 +
Tessellated darter 2 4 3 - - 2 11 0.1
+ Less than 0.05%.



TABLE C-ll

Fishes taken by seine on 18 October 1989 near TMINS. Station prefix TM-SE- deleted
from table.

Station 13BS lOBS 16Al 10A~ 9B-3- -4A2 - Total % Catch
Time 1430 133S 1150 1240 0950 1115
Air Temp(C) 9.7 10.3 11.0 10.3 10.2 10.3 .
Water Temp(C) 16.5 17.5 16.8 16.5 17.5 16.2
Dissolved Oxygen(mg/1) 9.4 8.4 7.9 8.3 8.0 12.4
pH 8.2 8.2 7.8 7.8 8.2 8.5
Secchi Disc(cm) 116.8 127.0 101.6 91.4 104.1 101.6
River Stage (m) 1.10 1.10 1.10 1.10 1.10 1.10
Weather Over- Over- Over- Over- Light Over-

cast cast cast cast Rain cast
No. of Specimens 5966 261 1112 1667 1482 218 10706
No. of Species 5 6 7 8 6 7 13
No. of Hauls 2 4 4 3 3 4 20
Golden shiner - - - 1 - - 1 +
Comely shiner - - 2 1 - - 3 +()

I Spottai1 shiner - - 2 - - - 2 +.... Swallowtail shiner 19 - 6 3 1 - 29 0.3I-'
Spotfin shiner 682 210 995 1562 611 2 4062 37.9
Mimic shiner 5248 2 105 95 866 - 6316 59.0
B1untnose minnow 15 - - 1 1 1 18 0.2
Rock bass - 2 - - - - 2 +
Green sunfish - - - - - 5 5 +
Pumpkinseed - 6 1 2- - 84 93 0.9
Bluegill 2 40 - - 1 120 163 1.5
Largemouth bass - 1 - - - 5 6 +
Tessellated darter - - 1 '2 2 1 6 +
+ Less than 0.05%.
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TABLE C-12

Fishes taken by seine on 2 November 1989 near TMINS. Station prefix TM-SE- deleted
from table.

Stq. tion T3B5-- 10~ - 16Ar--l0A2-- -g-:sT ---4A2
Time 0940 1400 1130 1200 1300 1045
Air Temp(C) 11.5 11.5 11.7 12.7 13.0 12.0
Water Temp(C) 12.7 13.0 12.2 12.2 12.3 12.6
Dissolved Oxygen(mg/l) 10.1 10.1 9.6 10.3 9.9 9.0
pH 8.8 8.2 8.0 7.9 8.0 8.2
Secchi Disc(cm) 116.8 124.5 147.3 149.9 137.2 139.7
River Stage(m) 1.27 1.27 1.27 1.27 1.27 1.27
Weather Partly Over- Partly Partly Over- Partly

Cloudy cast Cloudy Cloudy cast' Cloudy
No. of Specimens 4477 334 91 743 1121 248 7014
No. of Species 4 7 3 6 8 8 11
No. of Hauls 2 5 5 5 3 4 24
Spottail shiner - - - - 47 - 47
Swallowtail shiner 10 1 - 19 2 34 66
Spotfin shiner 170 279 82 99 166 30 826
Mimic shiner 4288 40 8 618 898 68 5920
Bluntnose minnow 9 1 - 5 5 98 118
Rock bass - 2 1 1 - 1 5
Redbreast sunfish - 1 - 1 1 - 3
Green sunfish - - - - - 5 5
Pumpkinseed - - - - 1 6 7
Bluegill - 10 - - - 6 16
Tessellated darter - - - - 1 - 1
+ Less than 0.05%.

% Catch

0.7
0.9

11.8
84.4
1.7
0.1

+
0.1
0.1
0.2

+



, - APPENDIX D

ELECTROFISHING DATA



TABLE D-l

Fishes taken by the AC e1ectrofisher on 19-20 April 1989 near TMINS. Station prefix TM-EL
deleted from table.

Station 4A1 13A1 10A3 9B5 10B3 11B1 Total
Time 1956 2046 2144 2243 2338 0040
Duration(min) 19 21 19 23 20 24
Air Temp(C) 10.0 11.5 11.0 10.3 10.0 5.0
Water Temp(C) 12.5 11.9 12.0 11.8 11.5 13.8
Dissolved Oxygen(mg/l) 10.6 10.9 10.4 10.3 10.4 10.7
pH 7.5 7.1 7.1 .7.0 7.1 7.8
Conductivity (micromhos/cm) 240 210 210 220 190 240
Secchi Disc(cm) 167.6 114.3 116.8 119.4 132.1 121. 9
Volts 215 215 215 215 220 210
Amps 5.0 5.0 5.0 5.0 4.5 5.5
Gizzard shad - - - - - 2 2
Common carp - - - - - 5 5
Golden shiner - - 1 - - 1 2
Spottai1 shiner 1 2 13 13 4 - 33
Quil1back 9 2 5 8 6 6 36? White sucker - - 1 - - 1 2

~ Shorthead redhorse - 3 9 - - - 12
Channel catfish - - - - - 1 1
Rock bass 1 15 12 1 3 - 32
Redbreast sunfish - 35 20 10 13 1 79
Green sunfish 2 10 1 4 - - 17
Pumpkinseed 15 4 5 5 29 64 122
Bluegill 4 - - 2 10 12 28
Lepomis hybrid - - 1 - - - 1
Smal1mouth bass 2 49 19 6 9 - 85
Largemouth bass 3 - - 1 1 1 6
White crappie - - - - - 4 4
Black crappie 1 - - - - 2 3
Walleye 1 1 2 1 - 1 6
No. of Specimens 39 121 89 51 75 101 476
No. of Sp~~_i~ 10 ~~ ..._L 11 10 8 13 18

~ I .
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TABLE D-2

Fishes taken by the AC e1ectrofisher on 24-.25 May 1989 near TMINS. Station prefix TM-EL
deleted from table.

Station 4A1 13A1 10A3 9B5 10B3 11B1 Total
Time 2226 2315 0018 0121 2110, 2008
Duration(min) 20 20 22 22 20 25
Air Temp(C) 14.0 14.0 13.0 12.0 14.5 15.0
Water Temp(C) 16.1 16.4 16.2 16.2 16.7 15.2
Dissolved oxygen(mg/1) 9.3 9.3 9.0 9.1 9.4 9.4
pH 6.9 6.7 7.0 7.0 7.1 7.4
Conductivity (micromhos/cm) 210 210 200 200 160 240
Secchi Disc(cm) 73.7 71.1 63.5 73.7 99.1 73.7
Volts 210 215 215 205 220 215
Amp_s_ ~,_O ~._5_ _ 5.0 5--.!. 0__ ___ 4.5 5_!°
Gizzard shad 1 2 - - - - 3
Common carp 2 3 3 1 - 1 10
Spottai1 shiner - - 2 6 1 2 11
Spotfin shiner - 1 5 - - - 6

o Mimic shiner - - 1 - - - 1
~ Fa11fish - - - 1 - - 1

Qui11back 5 3 5 13 6 10 42
White sucker 2 1 2 - - - 5
Shorthead redhorse - - 1 1 - - 2
Brown bullhead - - - - 1 - 1
Rock bass - 2 8 4 2 1 17
Redbreast sunfish - 17 16 21 14 2 70
Green sunfish - 3 - 1 - - 4
Pumpkinseed 19 2 8 19 72 66 186
Bluegill 1 1 - 2 9 '10 23
Lepomis hybrid - - 1 - - 1 2
Sma11mouth bass 4 52 37 42 37 1 173
Largemouth bass 1 - - - - - 1
White crappie - - - - - 1 1
Walleye - - - - 1 - 1
No. of Specimens 35 87 89 111 143 95 560
No. of Species 8 11 11 11 9 9 19
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TABLE D-3

Fishes taken by the AC electrofisher on 30-31 May 1989 near TMINS. Station prefix TM-EL
deleted from table.

Station 4Al 13AI--I0A3· -9135 lIT133 -- ---11B1 Total
Time 2007 2050 2158 2309 0017 0120
Duration(rnin) 22 22 22 24 20 25
Air Temp(C) 24.0 23.5 23.0 22.5 22.0 20.0
Water Ternp(C) 19.7 19.7 19.6 19.6 20.0 19.5
Dissolved Oxygen (mg/l) 11.6 11.4 10.7 10.6 10.2 8.7
pH 8.4 8.0 7.6 8.0 8.0 7.4
Conductivity (micrornhos/cm) 250 240 240 2~0 180 240
Secchi Disc(cm} 81.3 76.2 78.7 88.9 101.6 101.6
Volts 215 215 210 215 215 215
Amps 6 . 5 6 • 0 . 6 . 0 6 . 5 5 . 0 6 . 5
Gizzard shad - 1 1 - - 4 6
Common carp - 3 3 4 8 - 18
Golden shiner - - 2 - - - 2
Spottail shiner - 2 11 10 - - 23
Spotfin shiner - 2 8 - - - 10
Fa11fish - 1 1 - - - 2
Quillback 18 4 5 11 13 30 81
White sucker - - 1 - - - 1
Shorthead redhorse - 2 3 .1 - 1 7
Channel catfish - 1 - 1 - - 2
Rock bass - 15 5 7 3 - 30
Redbreast sunfish 1 16 30 16 5 1 69
Green sunfish 1 6 2 4 1 1 15
Pumpkinseed 10 10 20 34 24 32 130
Bluegill - 1 2 2 23 12 40
Smal1mouth bass 2 72 22 14 22 1 133
Largemouth bass 1 - - - - 1 2
White crappie - 1 - - - 5 6
Black crappie - 1 - - - - 1
Walleye - 2 3 - 1 - 6
No. of Specimens 33 140 119 104 100 88 584
No. of Species 6 17 16 11 9 10 20

:1- :
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TABLE D-4

Fishes taken by the AC e1ectrofisher on 13-14 June 1989 near TMINS. Station prefix
TM-EL- deleted from table.

Station 4A1 13A1 10A:r--- 9135- IO-B3 1IB1 Total
Time 2025 2130 2224 2329· 0047 0140
Duration(min) 25 20 23 24 20 30
Air Temp(C) 20.2 21.0 21.0 21.5 20.0 19.0
Water Temp(C) 20.7 20.7 20.7 20.7 21.0 21.0
Dissolved Oxygen(mg/1) 10.7 10.6 10.6 10.4 11.0 10.1
pH 7.7 7.3 7.4 7.5 7.5 7.5
Conductivity (micromhos/cm) 250 250 250 250 200 260
Secchi Disc(cm) 83.8 78.7 71.1 81.3 99.1 127.0
Volts 215 215 200 215 215 215
Amps 6.5 6.5 7.0 6.5 5.5 7.5
Gizzard shad - 2 - - - - 2
Common carp - 3 2 - - 2 7
Golden shiner - - - - - 1 1
Spottai1 shiner 2 - 8 13 1 1 25
Spotfin shiner 3 2 7 1 - - 13

0 Quil1back 3 - 2 6 3 15 29
I White sucker - - - 1 - - 1

""" Shorthead redhorse - - - 1 - - 1
Yellow bullhead 1 - - - - - 1
Channel catfish - 2 1 2 - - 5
Rock bass - 5 5 4 - 2 16
Redbreast sunfish - 21 26 16 11 - 74
Green sunfish 5 2 4 16 1 2 30
Pumpkinseed 46 5 26 60 20 17 174
Bluegill 13 3 4 5 7 19 51
Lepomis hybrid 4 1 - 1 - 1 7
Smallmouth bass 4 45 23 7 8 - 87
Largemouth bass 9 - - - - 2 11
White crappie 1 - - - 2 5 8
Black crappie - - - - - 1 1
Walleye - 1 3 - - - 4
No. of Specimens 91 92 III 133 53 68 548
No. of SQ~cie_s 10 11 12 12 8 11 20
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TABLE D-5

Fishes taken by the AC electrofisher on 28-29 June 1989 near TMINS. Station prefix
TM-EL- deleted from table.

Station 4Al 13Al 10A3 9B5 10B3 IlBl Total
Time 2033 2118 2206 2258 2356 0043
Duration(min) 20 19 22 25 22 30
Air Temp(C) 23.0 23.0 21.0 21.0 20.0 18.7
Water Temp(C) 22.8 22.9 22.8 22.8 22.4 22.8
Dissolved Oxygen(mg/l) 7.9 7.9 7.9 7.9 8.3 7.8
pH 7.0 7.4 7.5 7.3 7.2 7.2
Conductivity (micromhos/cm) 190 175 175 180 150 200
Secchi Disc(cm) 12.7 15.2 10.2 15.2 17.8 45.7
Volts 220 220 220, 220 220 220
Amps 5. 0 ~O 5_._!2. 5.0 4.5 6.0
Gizzard shad 2 - 2 - - 2 6
Common carp 1 1 4 1 - 3 10
Spottai1 shiner 2 - - 1 - - 3
Spotfin shiner 1 3 1 - - - 5
B1untnose minnow 1 - - - - - 1
Qui11back 2 2 6 1 8 6 25
White sucker - 3 - - - - 3
Shorthead redhorse - - 2 - - - 2
Brown bullhead 1 - - - - - 1
Channel catfish - - 1 - - - 1
Rock bass - - 1 1 3 2 7
Redbreast sunfish - 6 5 1 2 3 17
Green sunfish - 1 - 2 - - 3
Pumpkinseed 5 - 1 11 9 18 44
Bluegill - - _. 2 - 2 4
Smallmouth bass 2 64 42 16 15 12 151
Walleye 1 - _. - 1 - 2
No. of Specimens 18 80 65 36 38 48 285
No. of Species 10 7 10 9 6 8 17
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Il'ABLJ.:: D-6

Fishes taken by the AC electrofisher on 25-26 July 1989 near TMINS. Station pre,fix TM-EL
deleted from table.

Station 4Al 13Al 10A3 9B5 10B3 IlBl Total
Time 2308 0002 . 0109 0229 2204 2108
Duration(min) 21 20 24 22 22 30
Air Temp(C) 22.5 23.0 22.5 22.0 23.5 22.0
Water Temp{C) 27.8 28.0 27.5 27.8 24.9 23.0
Dissolved Oxygen(mg/1) 8.5 8.5 8.5 8.1 8.4 8.3
pH 7 • 5 6 • 7 6 • 9 7 • 3 7 • 6 7 • 7
Conductivity (micromhos/cm) 290 300 300 300 180 240
Secchi Disc(cm) 101.6 99.1 96.5 101.6 43.2 . 40.6
Volts 215 215 205 210 220 215
Amps 9 • 0 10.0 10.0 9.5 5.5 7 . 0
Gizzard shad - 3 4 - 2 - 9
Common carp 3 - - - - - 3
Golden shiner - - - - 1 1 2
Spottail shiner 2 - 14 14 4 - 34
Spotf in shiner 4 8 1 2 - - 15
Bluntnose minnow 1 - - - - - 1
Fallfish - - - 1 - - 1
Quillback 7 2 1 1 7 5 23
Whi te sucker - - 1 - - - 1
Shorthead redhorse - 9 1 - - - 10
Channel catfish - 3 2 - - - 5
Rock bass - 4 - 1 - - 5
Redbreast sunfish - 24 27 19 4 - 74
Green sunfish - 1 3 8 - - 12
Pumpkinseed 14 29 67 55 26 14 205
Bluegi 11 7 4 3 3 - 2 19
Lepomis hybrid - - - 1 - - 1
Smal1mouth bass - 30 15 10 17 6 78
Largemouth bass 2 - 2 - - 2 6
White crappie - 1 - - 1 2 4
Yellow perch - - - - - 1 1
Walleye - 2 -' - - - 2
No. of Specimens 40 120 141 115 62 33 511
No. of Species 8 13 13 10 8 8 21



TABLE 0-7

Fishes taken by the AC electrofisher on 9-10 August 1989 near TMINS. Station prefix TM-EL
deleted from table.

Station 4Al 13Al 10A3 9BS 10B3 11Bl Total
Time 19.58 2102 2151 2315 0020 0120
Duration(min) 19 18 24 20 21 25
Air Temp(C) 18·.0 18.0 17.5 15.5 15.5 13.0
water Temp(C) 21.6 22.7 22.0 22.5 23.9 21.5
Dissolved Oxygen(mg/l) 19.0 11.1 10.4 11.0 10.4 13.7
pH NA NA NA NA NA NA
Conductivity (micromhos/cm) 340 350 450 350 275 250
Secchi Disc(cm) 162.6 175.3 111.8 165.1 139.7 119.4
Volts 200 215 200 200 215 215
Amps 7.0 11.0 11.0 10.0 9.0 7.5
Common carp 1 5 2 - - - 8
Golden shiner - 1 - - - 3 4
Spottai1 shiner - 2 5 1 2 1 11
Spotfin shiner - 1 5 2 - 1 9

o Fa11fish - 1 4 - - - 5
~ Quil1back 3 6 3 2 6 11 31

Brown bullhead - - - - - 1 1
Channel catfish - 2 1 1 - - 4
Rock bass 1 5 9 - 2 - 17
Redbreast sunfish 6 15 12 1 7 - 41
Green sunfish 19 10 34 32 3 2 100
Pumpkinseed 26 28 66 28 17 23 188
Bluegill 23 10 45 34 20 23 155
Lepomis hybrid 1 - 3 2 - 1 7
Smallmouth bass 1 10 5 5 9 - 30
Largemouth bass 9 - 1 1 2 2 15
White crappie - - - - 1 2 3
Black crappie - - - - 1 3 4
Tessellated darter - - - 1 - - 1
Walleye - - - - 1 - 1
No. of Specimens 90 96 195 110 71 73 635
No. of Species 9 13 13 11 12 11 19
NA = Not available
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TABLE D-8

Fishes taken by the AC e1ectrofisher on 22-23 August 1989 near TMINS. Station prefix TM-EL
deleted from table.

Station 4Al-- -.l~Al -rOA3 9B5 10B3 11B1 Total
Time 2138 2241 2346 0101 2024 1933
Duration(min) 24 23 27 22 26 25
Air Temp(C) 25.0 25.0 24.5 24.3 25.3 25.5
Water Temp(C) 25.0 25.0 25.0 25.0 26.5 25.2
Dissolved Oxygen(mg/l) 12.2 11.0 11.5 11.2 13.0 13.4.
pH 8.6 8.4 8.3 8.2 8.8 8.8
Conductivity (micromhos/cm) 255 275 420 275 255 250
Secchi Disc(cm) 91.4 106.7 86.4 104.1 109.2 121.9
Volts 210 210 210 210 215 215
Amps 9.5 10.0 12.5 12.0 9.5 8.0
Gizzard shad 6 - - - 5 2 13
Common carp - 4 - - - - 4
Golden shiner - - - - 1 5 6
Spottai1 shiner 1 1 3 1 7 - 13

o Spotfin shiner 1 8 10 3 1 2 25
~ Fa11fish - - 3 - - - 3

Qui11back 9 13 1 2 4 12 41
Shorthead redhorse - 1 - - - - 1
Brown bullhead 1 - - - - - 1
Channel catfish - 2 - - 1 - 3
Rock bass 2 - - 3 - - 5
Redbreast sunfish 3 5 1 1 7 - 17
Green sunfish 10 4 30 13 2 4 63
Pumpkinseed 24 19 52 20 40 8 163
Bluegill 22 4 25 18 17 11 97
Lepomis hybrid 2 - - 1 - - 3
Smallmouth bass 2 19 3 1 7 - 32
Largemouth bass 2 2 - 1 - 2 7
No. of Specimens 85 82 128 64 92 46 497
No. of Species 12 12 9 10 11 8 17
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TABLE 0-9

Fishes taken by the AC e1ectrofisher on 12-13 September 1989 near TMINS. Station prefix
TM-EL- deleted from table.

Station 4Al l3A1 -~10A3 -----9B5-~lOB3 I1Bl Total
Time 1904 2018 2114 2209 2309 0015
Duration(min) 25 24 23 24 25 27
Air Temp(C) 22.0 22.0 22.5 20.5 21.5 19.7
Water Temp(C) 25.1 26.1 26.0 26.1 25.9 25.9
Dissolved Oxygen (mg/l) 10.2 10.6 9.7 10.4 9.2 8.8
pH 8 ..5 8 • 7 8 • 5 8 • 7 8 • 9 8 • 6
Conductivity (micromhos/cm) 450 450 500 450 350 325
Secchi Disc(cm) 76.2 73.7 71.1 73.7 63.5 68.6
Volts 210 210 205 205 215 215
Amps 12.5 12.5 13.0 13.0 11.5 10.5
Gizzard shad - 1 - - 1 - 2
Common carp - 1 - - - 1 2
Golden shiner - - - - - 3 3
Common shiner - - - - - 1 1
Spottail shiner 2 - 2 1 20 - 25
Spotfin shiner 1 1 3 B-1 14
Bluntnose minnow - - 1 - - - 1
Quillback 1 - - 1 3 7 12
Yellow bullhead - 1 - - - - 1
Channel catfish - 2 - - 2 - 4
Rock bass 4 10 4 - - - 18
Redbreast sunfish 8 20 10 7 3 - 48
Green sunfish 10 11 8 22 1 - 52
Pumpkinseed 46 10 22 B 16 9 III
Bluegill 32 5 8 21 28 23 117
Leeomis hybrid 12 - 1 - - - 13
Smallmouth bass 2 9 3 1 4 - 19
Largemouth bass 12 - 1 - 1 7 21
White crappie - 1 - 1 - - 2
Black crappie - 1 1 - - - 2
Walleye - - 1 2 - - 3
No. of Specimens 130 73 65 72 79 52 471
No. of Species 10 13 12 10 10 8 20
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TABLE D-10

Fishes taken by the AC e1ectrofisher on 26-27 September 1989 near TMINS. Station prefix
TM-EL- deleted from table.

Station 4Al 13Al 10A3 9B5 - -10BT·· - --llBl Total
Time 2051 2153 2247 0010 1952 1855
Duration(min) 23 22 25 19 17 25
Air Temp(C) 15.3 15.0 14.5 13.5 17.5 16.7
Water Temp(C) 16.3 16.1 15.7 15.5 17.2 16.5
Dissolved Oxygen(mg/1) 10.4 10.2 10.6 10.3 11.5 10.0
~ B B B B n n
Conductivity (micromhos/cm) 350 360 450 390 360 325
Secchi Disc(cm) 86~4 63.5 58.4 71.1 81.3 106.7
Volts 200 215 210 210 210 215
Amps 8.0 10.0 10.0 10.0 10.5 8.5
American shad - 1 - - - - 1
Gizzard shad 1 1 1 - 5 - 8
Common carp 2 4 - - - 1 7
Golden shiner - - - - 1 6 7
Common shiner - - - - - 2 2
Spottai1 shiner - - 6 6 6 1 19
Spotfin shiner - - - - - 4 4
Mimic shiner - - 1 - - - 1
Quillback 1 - - - 1 - 2
White sucker - 1 - - - - 1
Yellow bullhead - 1 - - - - 1
Channel catfish 1 3 2 1 - - 7
Rock bass 1 1 3 5 - - 10
Redbreast sunfish 3 5 6 1 - - 15
Green sunfish 3 5 10 10 - 1 29
Pumpkinseed 44 14' 54 23 5 25 165
Bluegill 25 - 6 15 5 15 66
Lepomis hybrid 5 - - - - 1 6
Sma1lmouth bass - 29 14 6 2 - 51
Largemouth bass 8 - - - - 4 12
White crappie - - - 1 1 5 7
Black crappie 1 1 - 1 - 3 6
Walleye - - - - 1 - 1
No. of Specimens 95 66 103 69 27 68 428
No. of species 11 12 10 10 9 11 22
NA = Not available



TABLE D-ll

Fishes taken by the AC e1ectrofisher on 4-5 October 1989 near TMINS. Station prefix TM-EL
deleted from table.

Station 4Al 13Al 10A3 9B5 10B3 11B1 Total
Time 1845 1953 2101 2200 2309 0010
Duration(min) 28 27 26 22 21 35
Air Temp(C) 11.5 10.5 9.7 10.3 10.5 9.0
Water Temp(C) 15.2 15.1 15.0 15.0 14.5 14.5
Dissolved Oxygen(mg/1) 10.2 10.3 10.0 10.1 10.4 10.8
pH 8.9 8.7 8.6 8.4 8.9 8.7
Conductivity (micromhos/cm) 350 325 425 375 300 350
Secchi Disc{cm) 91.4 91.4 73.7 76.2 99.1 101.6
Volts 210 210 210 210 215 213
Amps 7.5 7.7 10.0 9.0 6.5 7.5
Gizzard shad - 1 1 3 - 5 10
Common carp 1 - - 1 1 - 3
Golden shiner - - - - 1 8 9
Common shiner - - - - - 1 1

0 Spottail shiner 2 - - 24 21 2 49
I
I-' Spotfin shiner - - - - - 2 2
I-' Quillback 3 1 1 - 5 - 10

Yellow l::>ullhead - 1 - - - - 1
Channel catfish 1 1 - - - - 2
Rock bass - 4 1 2 - 4 11
Redbreast sunfish - 2 4 1 - 3 10
Green sunfish 7 16 9 13 - 1 46
Pumpkinseed 51 33 32 8 30 90 244
Bluegill 22 3 4 4 15 34 82
Lepomis hybrid 2 4 - 1 - - 7
Smal1mouth bass 3 24 16 3 4 1 51
Largemouth bass 5 2 - - 1 5 13
White crappie 1 - 2 1 - 2 6
Black crappie - 1 - 1 - - 2
Walleye - - 1 - - - 1
No. of Specimens 98 93 71 62 78 158 560
No. of Species 10 12 10 11 8 13 19

""'. .. ~4-1 ,~
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TABLE D-12

Fishes taken by the AC e1ectrofisher on 7 November 1989 near TMINS. Station prefix TM-EL
deleted from table.

Station4Al 13A110A3 ---9B5 ·····_····10B3 lIB1 -_.. - Tota-r
Time 1806 1911 2000 2052 2158 2300
Duration (min) 29 22 45 25 27 35
Air Temp(C) 13.0 13.0 13.0 12.0 12.0 12.0
Water Temp(C) 10.5 10.5 11.9 10.7 10.8 10.3
Dissolved Oxygen (mg/1) 11. 7 11. 8 11. 3 11. 6 12.6 12.4
pH 8.3 7.9 7.8 7.7 8.5 8.6
Conductivity (micromhos/cm) 290 260 310 275 210 300
Secchi Disc(cm) 139.7 142.2 101.6 152.4 149.9 157.5
Volts 210 215 215 215 215 215
~ps 6.0 6.0 6.0 6.0 5.0 6.5
Gizzard shad - - - - - 6 6
Common carp - - - - 1 1 2
Golden shiner - - - - - 12 12

o Spottail shiner - 4 17 57 25 6 109
I Spotfin shiner 2 - - - ~ - 2
~ Qui11back . - - 5 25 6 7 43

Rock bass - 4 3 - 1 - 8
Redbreast sunfish 2 6 8 2 1 1 20
Green sunfish 12 29 8 17 5 3 74
Pumpkinseed 86 8 12 13 10 177 306
Bluegill 7 - - 1 1 67 76
Lepomis hybrid 2 - - - - - 2
Smallmouth bass 1 26 4 - 11 - 42
Largemouth bass 3 - 1 - - 7 11
White crappie 2 - - - 2 13 17
Black crappie 2 - - - 1 6 9
Walleye - - - 2 3 - 5
No. of Specimens 119 77 58 117 67 306 744
No. of Species 9 6 8 7 12 12 16
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TABLE E-l

Creel data reported for each survey day in April 1989, at the General Reservoir.

Day
River Stage

11 Tuesday
1.92

16 Sunday
1.55

22 Saturday
1.11 1

27 'lburselay
1.29

Tillie - z.klrning (0900-1300) J ttldday (1301-1700),· Evening (1701-2100)____________________________________~~ w _

IMorning 1 Midday IEvening IMorning I Midday IEvening IMorning I Midcay jEvening IMorning I M1dday IEvening I Totals
----------------------------------------------------------------------------------------------------------------------------------------------------
iieather
Air Temp (C)
Water Temp ee)

Anglers
Fish Gaugh t
Fish Kept
Hours Fished
Catch/Effort (h)

IClear
16.70
18.10
I
10
10
10
I.
I.

IClear
18.00
19.70
1
10
10
10
I.
I.

IPrt c1 dY IPrt cldY IPrt cldy IClear
19.70 110.00 113.00 113.00
110.00 '10.30 111.50 111.10
1 I 1 1
10 131 135 124
10 123 179 1105
10 13 19 158
I. 145.75 169.75 169.00
I• 10.50 11 .13 11.52

IClear
111.50
114.00
I
134
188
140
168.00
11.29

IPrt cldylPrt cldylClear
1111.70 1111.00 115.00
1111.50 1111.00 115.00
I 1 I
135 PI 15
160 10 1111
120 10 18
179.50 16.00 13.50
10.75 10.00 111.00

IClear
120.00
117 .00
I
16
115
10
112.50
11.20

IPrt c1dyl
117.00 I
117 .00 I
I I
110 1
133 I
17 I
119.25 I
11.71· I

---------------------------------------------------------------------------~----------------------------------------------------------------~------Species

IR IKIR IKIR IKIR IKIR IKIR IKIR IKIR IKIR IKIR IKIR IKIR IKIR lKle
l:':l
I

l-' Brook trout
CODllllon mrp
Olannel m tfish
Striped bass
Rock bass
Sunf10hes
Bluegill
Smallmouth bass
Largemouth bass
Crappies
White Cl'appie
Black arappie

I
I
I
I
I
I
I.
I
I
I
1
I

3

15

I
I
I
1
1

21 111
I

11 51
I 2
I
I 2
I

11
I
I
1
I

31 15
I
1 32
1

11
111
I

I
1
I
1
I

581 1
I 2
I 33
I 2
I 9
I
I

I I
I I
I I
I 1
I 1 I

11 6 1111
I 3 I

11 26 1
I 1 1
I 3 I

191 31
191 31

11
1

I
I

11
I
1

11 2
21

I 13
I

III
I
1

10.

15

1
I 2
I 2
I 1

11 2
1 111
I 5
1 1811
1 6

61 27
I 2
I

1
2
3
1

1 3
79 120

2 7
2 106

6
11 38
26 28
22 22

________________________________________________________________________________________________________________________R _

Totals Per Day
--------------------------------------------------------------------------------.----------------------------------- -----------------~--------------
Anglers
Fish Caught.
Fish Kept
Hours Fished
Ca tell/Error t (h)

o
o
o

90
207
70
1611.5
1.12

73
1118
60
153.5
0.96

21
62
15
35.25
1.76

11611
1417
1145
1373.3
11.12

-------------------------------------------------------------------------~--------_._--------------------------------------~------------------------
K = Kept
R = Released
C = Total m tell

:"1
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TABLE E-2

Creel data reported for each survey day in A.pril 1989. at the West Dam.

Day
River Stage

11 Tuesday
1.92

16 Sunday
1.55

22 Saturday
1.1I1

2J 'Ihursday
1.29

------------------------------------------------~------------------------~----------------------------------------------------------.-------------.-Time - Morning (0900-1300). Hl..dday (1'301-1700). Evening (1101-2100)

IMorning I Midday IEvening IMorning I Midday IEvening lMorning I Midday JEvening INorning 1 Midday IEvening I Total:J____________________________________________________________________________~ M ~ ~ _

Weather IClear IClear IPrt oldy IPrt oldy IPrt oldy IClear IClaar IPrt oldy IPrt oldy IClaar IClear IPrt oldy I
Air Temp (C) 13.00 16.10 18.00 110.30 113.30 115.00 17.00 1111.00 113.00 115.00 121.00 118.50 I
Water Temp (C) 17.50 16.00 18.70 19.00 111.00 111.00 112.00 112.50 113.00 1111.50 115.30 116.50 I

I

I I I I I 1 I I I I I I I
Anglers 10 10 10 10 10 12 13 113 10 10 10 10
Fish Caugbt 10 10 10 10 10 11 15 176 10 10 10 10
Fish Kept 10 10 10 10 10 I. I. I. 10 10 10 10
P.ours Fished I. I • I. I. I. 10.50 12.00 139.75 I. I. I. I.
Catch/Effort (h) I. I. I. I. I. 12.00 12.50 11.91 I. I. I. I.
-----------------------------------------------------~---------------------~----------_._-----------------------_._---------------------------------Speciea

--------------------------------------------------~------------------------~------------------------------------------------------------------------

t.rJ
I

N Smallmouth !JaSs
Walleye

I R I K I R I K I R IKIR IKIR IKIR IKIR IKIR

5

Totals Per Day

113
33

I K I R I K I R I K I II I K I Il I K I R

48
34

I K I c

48
311

----------------------------------------------------------- ---------------------------------------------------~------ ------------------------------Anglera
Fish Caught
Fish Kept
Hours Fished
Catch/Effort (h)

K = Kept
R = Released
C = Total ca t.ch

o
o
o

2
1
o
0.50
2.00

16
81
o
111.75
1.94

o
o
o

118
182
10
11i2.25
11.94



TABLE E-3

Creel da ta reported for each survey day in April 1989, at the East Ilam.

----------"----------------~---------------~~---------~-----------------------------------------------------------------.---------------------------Day
River Stage

11 TUesday
1.92

16 Sunday
1.55

22 Saturday
1.111

27 'Dlursday
1.29

tx:l
I

W

-------------------------------------------------------------------------------------------..-------------------------------.-----------------------
Time - ~rning (0900-1300), Midday (1301-1700). Evening (1701-2100)

IMorning I Midday IEvening IMorning I Midday IEvening IMorning I Midday IEven1ng IMorning I Midday /Even1ng I Totals
-------------------------------------------------------------------------~-------------------------------------------------------------------------weather IClear IClear IPrt aldy IPrt aldy IPrt aldy IClear IClear IPrt oldylClear IClear IClear IPrt oldyl
A1r Temp (C) 13.30 16.00 18.00 111.30 115.30 116.00 18.50 113.00 113.00 115.00 120.00 122.00 I
Water Temp (C) '11.50 18.00 19.00 110.30 111.00 112.00 113.00 113.30 113.00 114.00 116.70 119.00 1

I I I 1 I I I I I I I I I
Anglers 10 10 10 110 13 17 19 12 16 10 13 13 I
F1.sb Caugh t 10 10 10 112 III 113 150 10 13 10 12 12 1
F1sb Kept 10 10 10 10 10 10 112 10 10 10 I. 11 I
Hours FiSl1ed I. I • I. 17.50 12.15 111t.00 117 .50 111.00 13.00 I 16.00 13.25 I"Cattil/Effort (h) J • I. I. 11.60 11.115 10.93 12.86 10.00 11.00 I. 10.33 10.62 I

Species

IR IKIR IKIR IKlll IKlll IKlll IKlll IKlll IKIR IKIR IKlll IKIR IKIR IKIC

Common carp I I 1 I 1 I I I I I I I I I 1 1
Rock bass I I I I I 1 I 2 61 1 I I 2 I 1 1 5 6 11
smallmouth bass I I I I 3 I 3 I II I 211 I I 3 1 I 1 I 37 37
Crappies I I I I I I I 12 I I I I I 1 12 12
White crappie I I I I I I I 21 I I 1 I 11 3 3
Black crappie I I I I I I 1 III I I I I I Ii II
Walleye I 1 I I 8 I 1 I 9 I I 1 I I 1 1 18 18

Totals Per ray

Anglers
F1.sb Caught
FLab Kept
Hour s Fi Bh ed
Catch/Effort (h)

o
o
o

20
29
o
211.25
1.20

17
53
12
24.50
2.16

6
4
1
9.25
0.113

1113
186
113
158.00
11.48

---------------------------------------------------------- ----------------------------------------~-----------------------------------------------~K = Kept
R = Released
C = Total ca ttil

:-:1 ~
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TABLE E-4

Creel data reported for each survey day in April 1969, at the Yorl:: Haven Generating Station.

[jay
River Stage

11 Tuesday
1.92

16 sunday
1.55

(
I-

22 Saturday
1.41

Z1 'l1lursday
1.29

Time - Morning (0900-1300), Mldday (1301-1700). Evening (1701-2100)
----------------------------------.----------------------------------------------------------------------------------------------------------------.

IHorning I Midday I~ening IMorning I Midday IEvening IMorning 1 Midday IEvening IMorning I Midday lEv-emog I Totals
-------------------------------------------------------------------------------------------------------------._-------------------------------------Weather IClear IClear 11'rt cld,y 11'r t cld,y l1'rt cld,y 100ear IClear l1'rt clW IClear IClear IClear IPrt cldyl
Air Temp (C) 14.50 111.50 17.50 112.50 115.00 113.00 115.00 113.00 110.00 117.70 120.00 116.50 •,
Water Temp (C) 19.00 110.00 110.70 111.00 112.70 112.50 1111.00 1111.00 113.70 115.50 116.70 117.00 I

I

1 I I- 1 I 1 I I I I I I I
Anglers 13 17 12 15 111 110 113 117 13 17 16 118 I
F1 sh cauE#l t 13 17 14 11 12 12 131 151 12 1711 191 1202 I
Fish Kept 10 11 12 10 10 10 10 115 10 12 116 160 I

I

Hours Fished 16.50 121.75 13.00 111.50 130.25 116.25 121.00 11j6.75 13.00 111.00 113.25 146.00 I
Catdl/Effort (h) 10.46 10.32 11.33 10.09 10.07 10.12 (1.1I8 11.22 10.67 16.73 16.67 11I.39 I

Spec1es

-------------------------------------------------------~------------------------------------------------~-------------------------------------------

IR IKlll IKIIi IKlll IKln IKln IKIR IKIR IKln 1K.ln IKlll IKln IKIR IKIC

Ij

2 18
5 5

48 73 121
2 2
1 1
2 313

10 11
1 1

lj

311
1

I 16
51

44:
I

11
I

101
I
I

1
I

1I 16: 39
I
t
I 101
I 1
I
I

1
I

21
I
1
I 70
I
1
J

1

71

21
I

111
21

I
1
1
I
I

2

1j0

2

1I

25

I
I
I
I
1

21
I
I
I2

I
J
I
I
1
1
1

11
I

63Common carp
C1annel ca tfish
Rock bass
Sunfishes
Redbreast sunfish
Smallmouth bass
Crappies
White crappi e
Walleye

t:r:l
I

"""

------------------------------~--------------------------------------------------------~----------------------------------- -------------------------Totals Per Day
------------------------------------------------------------------------------------------------------------------------------------------------.---
Anglers
Fish Caught
Fish Kept
Hours Fished
Catdl/Effort (h)

12
lli
3
31.25
0.1I5

26
5
o
58.00
0.09

33
90
15
70.75
1.27

31
367
78
70.25
5.22

1102
fli76
196
1230.3
12.07

----------------------------------------------------------------------------------------------------------------------------------------------------
K = Kept
R = Released
C = Total ca tdl



TABLE E-5

Creel daca reporced for each survey day in Hay 1989, at the General Reservoir.

Day
River Stage

4 Thursday
1.43

13 Sacurday *
4.00

19 Friday *
3.49

21 Sunday
2.40

Time - Morning (0900-1300), Midday (1301-1700), Evening (1701-2100)

IHorning I Midday IEvening IMorning I Midday IEvening IMoming 1 Midday IEvening IHoming I Midday IEvening I Totals
----------------------------------------------------------------------------------------------------------------------------------------------------
Weather IClear IPrt cldYIClear 1 1 I I I I IPrt cldYIClear IClear
Air Temp (C) 114.50 117.70 116.30 I 1 I I 1 I 121.00 122.00 124.00
Wacer Temp (e) 114.00 115.50 115.70 I I I I 1 I 116.30 117.00 117.00

I I I I I I I 1 I I I I
Anglers 12 12 18 1 I 1 I I I 14 119 14
Fish Caught 10 10 114 I. I 1 1 I 1 11 1110 110
Fish Kept 10 10 10 I I 1 I 1 1 10 149 12
Hours Fished 11.25 12.00 113.75 1 1 I I I I 110.00 165.50 112.00
Catch/Effort (hI 10.00 10.00 11.02 I I 1 I 1 I 10.10 11.68 10.83

Species
---------------.--------·~---T------------------------ ~~--~---------~------------~-~--------------------~ ~--------_--~-------------.M-------

I R "1 K 1·..R ,. K 1 R : 1 K 1 R I K I R I K I R I K I R I K I R I K I R I K I R I K 1 R I K I R I K I R I K 1 C
--------------------------~-------------------------------------------------------------------------------------------------------------------------

tx:l
I

l/l

Common carp
Rock bass
Sunfishes
Bluegill
Smallmouth bass

Anglers
Fish Caught
Fish Kept.
Hours Fished
Catch/Effort (hI

12
14
o
17.00
0.82

9

5

Totals Per Day

1

11
I 81
I 16 381
I 2 I
I 43 21

27
121
51
87.50
1.36

8

I 1
1 e 8

21 33 40 73
1 2 2
I 49 2 51

139
1135
151
1104.5
11.29

K • Kept
R • Released
C • Total catch
* =Surveys were not conducted due to high river flow.

:-1 .- ...,
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TABLE E-6

Creel data reported for each survey day in May 1989, at the West Dam.

Day
River Stage

11 Thursday
1.43

13 Saturday *
4.00

19 FridaY*
3.49

21 Sunday
2.40

. Time - Horning (0900-1300), Midday (1301-1700), Eyening (1701-2100)

IMorning 1 Midday IEvening IMorning 1 Midday IEvening IHorning I Midday lEvening IMorning 1 Midday IEvening I Totals

Weather IClear IPrt cldylClear I I I I 1 1 IPrt cldylClear IClear

Air Temp (Cl 112.00 115.70 117.00 I 1 I I I I 119.00 \23.00 122.70

Water Temp tCI \13.00 114.70 115.30 I 1 I 1 1 I 117.00 118.00 118.00

I I I I I I 1 I 1 I I I

Anglers 12 11 10 I I I I I 1 10 10 10

Fish Caught 15 126 10 1 1 I I I I 10 10 10

Fish Kept I· I· 10 1 I 1 I 1 I 10 10 10

Hours Fished 11.50 \3.75 I· I I I I I 1 I· I· I·

Catch/Effort (hI 13.33 16.93 I· I 1 I I I I I· I· I·

Species

------------------------~---~-----T-------
--------------------------------------------

--------------------------------------------
--~---------------

• . • I'R I K I R I K i R I K' 'I R '1 K I R I KI R 1 K 1 R '" K 1 R I K I' R I K 1 R 1 K 1 R 1 K I R I K I R I K I c

t>:I
I

0'1

Channel catfish
Sunfishes
Smallmouth bass
Crappies

1
3
1

I 1
I
1 25
I

Totals Per Day

I
I 1
I 28
I 1

28

Anglers I 3 1 I I 0 \3

Fish Caugnt 1 31
. 1 I 1 0 131

Fish Kept I 0 I I I 0 10

Hours Fished I 5.25 I I I 15.25

Catch/Effort th) 1 5.90 1 I I 15.90

K • Kept
R .. Released
C " Total catch
* = Surveys were not conducted due to high river flow,



TABLB B-7

Creel data report-ed for each survey day in Nay 1989, at. the East. Dam.
------------~----------------------------------------- ----------------------------------------.-------------------_.--------------------------------
Day
River St.age

4 Thursday
1.43

13 Saturday *
4.00

19 Friday*
3.49

21 Sunday
2.40

Totals Per Day

tx.l
I

-.I

Time - Morning (0900-1300), Midday (1301-1700), Evening (1701-2100)

IHorning I Midday IEvening IMorning I Midday IEvening IMorning I Midday ]Evening IMorning I Midday IEvening I Tot:als

Weather IClear IClear IClear I I I I I I IOvercastIClear IClear
Air Temp (el 11O.30 118.00 118.50 1 1 I 1 1 I 119.30 12O.7O 126.00
Water Temp (C) 113.00 114.50 115.00 I I I I I I 116.50 117.00 118.70

I I I 1 I I I I I I I 1
Anglers IS \6 14 \ I I I I I 17 110 15
Fish Caught 112 113 18 I I I I I I 1139 1181 137
Fish Kept: 12 111 (1 I I I I I I 151 174 112
Hours Fished 16.75 113.25 14.50 1 I I 1 1 I \22.00 136.00 17·00
Catch/Effort (hi 11.78 \0.98 11.78 I I 1 1 I I 16.32 \5.03 15.29

Species

___________________________!_~_~~_~_~_~ __~_~_~_~__~_~_:_~__!_~_!_~__:_~_!_~ __!_~_!_~ __!_~_!_~__!_~_!_~ __!_~_!_~__!_~_!_~__!_~_i_~ __!_~_!_~ __!_~_!_~_
Rock bass I 2 I 31 6 1 I I I I I I 20 501 37 581 5 121 70 123 193
Sunfishes I I I I I I 1 I 'I I 10 I 51 20 I 30 5 35
Redbreast sunfish 1 I 21 I I I 1 I I I 1 1 1 2 2
Green sunfish I 11 31 I I I I I I I I 1 I 4 4
Pumpkinseed I I 21 1 I 1 1 1 I I I I I 2 ~

Bluegill I I I I I I I I I I I' 101 I 10 10
Smallmouth bass I 2 I 2 1 1 1 I I I I I I 53 I 70 I I 128 128
Largemouth bass I I I I I I I I 1 I 5 I I I 5 5
Crappies 1 6 I 1 11 I 1 I I I I I 1 I 6 1 7
Whi te crappie I 11 11 I I I I I I 1 I I I 2 2
Yellow perch I I I I I 1 I I I I I 11 I 1 1
walleye I I I I I I I 1 I I 1\ I I 1 1_____________________________________________ w - _.
----------------------------------------------------------------------------------------------------------------------------------------------~----~
Anglers 1 15 I I I 22 137
Fish Caught. I 33 I I I 357 1390
Fish Kept I 14 I I I 137 1151
Hours Fished I 24.50 , I I 65.00 189.50
Cat:ch/Effort: (hI I 1.35 I I , 5.49 14.36
----------------------------------------------------------------------------------------------------------------------------------------------------
K a Kept
R a Released
C • Tot:al cat.ch
* = Surveys were not conducted due to high river flow.

~:I
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TABLE E-8
Creel data reported for each survey day in Hay 1989, at the York Haven Generating Station.

Day
River Stage

4 Thursday
l.43

13 Saturday
4.00

19 Friday
3.49

21 Sunday
2.40

Time - Morning (0900-1300), Midday (1301-17001, Evening (1701-2100)

IMorning I Midday IEvening IHorning I Midday IEvening IHo4Oing 1 Midday IEvening IMo4Oin9 I Midday IEvening 1 Totals

Weather IClear jClear IFrt cldylPrt cldylPrt cldylPrt cldylClear (Clear IClear IPrt cldylclear jClear
Air Temp (CI 116.00 119.00 118.00 113.00 116.50 117.00 121.00 125.00 124.00 121.00 124.50 124.70
Water Temp (CI 114.30 115.30 115.50 110.00 110.513 j10.50 114.50 115.00 115.30 117.00 118.00 I1B.00

I I ( I I 1 1 ( I I I I
Anglers III 112 III J10 123 115 19 13 12 118 . 115 113
Fish Caughl: 183 191 IB8 125 (29 132 132 114 14 1100 1183 1229
Fish Kept 18 j14 112 19 III 17 13 12 10 112 164 1134
Hours Fished 128.25 131.75 114.75 118.75 131.50 143.00 112.75 15.00 10.75 1513.75 155.50 162.00
Catch/Effort (hI 12.94 12.87 15.97 11.33 10.92 1°·74 12.51 (2.80 15.33 11.97 13.30 13.69

Species

I R 1 K I R I K I R I K I R I K I R I K I R I K I R I K I" R 1 K I R I K 1 R IKIR I K I R I K I R I K I C____ w _______________________________________ • __________________________________________________ • ___ • ________ _______________________________________ ~

American shad I I I I I I 1 I I I 1 I I 1 1 1
Rainbow trOUl: I 1 I I 1 11 I 1 I I I I I 1 1
Muskellunge I 2 I I I I I I I I I I I 1 2 2
COlMlon carp I 4 I 13 I I 1 1 I 1 I I I I 6 11 1 I ( 26 1 27

tx:I Suckers 1 I I I J I 1 I 1 I I I I 1 1 1 3 3
I Quillback I I I I I I I I I I I 12 I 12 I 24 24co Channel catfish 1 I 11 11 I 1 I I I I I I 201 22 22

Rock bass I (, 71 (, 91 12 10( 41 2 51 2 51 11 4 11 1 I 2' 101 16 521 20 1011 71 205 276
Sunfishes I 6 I I 11 2 I 2 I 4 I 1 I 11 I 5 I 7 81 81 27 18 45
Redbreast sunfish I I 11 I I I 1 I I I 1 I r I 1 1 2
Smallmout.h bass I 52 11 58 21 58 I 12 11 7 I 14 1 26 I 7 I 3 I 64 I 79 I 62 I 442 4 446
Crappies I I 11 • I I 2 I 1 I 21 I I 2 I 2 I 1( 7 4 11
White crappie I I I I 11 11 I J 1 I I I I 2 2
Black crappie I 1 1 1 11 I I I I 1 I I 1 1 1
Yellow perch I I 1 I I 11 I I J I 11 41 41 10 10
Walleye I 5 I I 6 I 2 21 4 31 2 2.1 1 I 1 I I 7 I 2 I I 30 7 37
------"---------------------------------------------------------------------------------------------------------------------------------------------

Totals Per Day

Anglers I 34 I 48 I 14
Fish Caught I 262 I 86 I 513
Fish Kept I 34 1 27 I 5
Hours Fished 1 74.75 I 93.25 I 18.50
Cat.ch/Effort (hi I 3.51 I 0.92 I 2.70

K • Kept
R '" Released
C .. Total cal:ch

46
512
210
168.3
3.134

1142
1910
1276
1354.8
12.56



TABLE E-9

Creel data reI;'Orted for each survey day in JlUle 1989, at the General Reservoir.

Pay
River Stage

Weather
Air Temp (C)
Water Temp (C)

Anglers
Fish caught
FiSh Kept
Hours Fished
catch/Effort (h)

3 Saturday 1 7 Wednesday I 25 SUnday 1 30 Friday
1.42 I 1.54 I 2.73 1 1.85

Time - ~lorning (0900-1300), Midday (1301-1700), Evening (1701-2100)

I~rning I Midday IEvening IMorning I Midday IEvening lMorning I Midday IEvening IMorning I Midday IEvening I Totals

IClear (Clear IPrt c1d,y IBvy rainlOvercastlOvercastlPrt c1d,yIClear IPrt cldylClear IClear IClear
123.50 127.00 123.00 117.70 117.00 117.00 123.70 126.30 123.30 119.30 125.00 123.00
123.30 124.50 124.70 121.00 120.50 120.00 119.50 120.00 120.00 121.00 122.00 122.00
I 1 I I 1 I 1 I 1 I I I
172 117 126 10 ]10 13 19 14 17 III 16 13
1434 144 170 10 124 123 12 12 19 114 113 131
132 10 15 10 13 10 11 11 16 13 13 19
1183.5 150.00 159.50 I. 120.50 119.50 110.75 15.25 1:\4.50 110.75 19.00 113.00
12.37 10.88 11.18 I. 11.17 11.18 10.19 10.38 10.62 11.30 11.44 12.38

SpeCies

IR 1 K I R I K I R IKIR I K I R IKIR I K I R I K I R I'K I R I K 1 R IKIR I K I R I K I R I K I C

ttj O1annel catfish I 1 11 3 I 1 41 I 1 1 I 1 11 I 31 31 1 I 7 12 19
I Rock. bass I 17 201 2 ·1 2 I I 1 I I I I 2 I 1 I 23 20 43

\0 Sunfishes I 31 101 2 1 15 11 I 1 I I I I 2 21 2 I 2 I 91 55 22 77
Pumpkinseed I I I I I 31 I I I I I 2 31 I 2 6 6
Bluegill I 7 11 I 4 I I I I I I I 6 I I I 17 1 16
smallllYJuth bass I 345 I 37 I 39 I I 19 1 23 I I 1 11 1 11 '1 1 6 1 22 I 494 2 496
targellYJuth bass I I 1 2 I I I I I I I 1 1 I 2 2
Crappies I 1 1 I 2 I I 1 J I I I I I I 3 3

Totals Per Pay

Anglers 1 115 I 13 I 20 I 20 1168
Fish caught I 548 1 47 1 13 I 58 1666
Fish Kept I 37 I 3 ( 8 I 15 163
Hours Fished I 293.0 I 40.00 I 30.50 I 32.75 1396.3
catch/Effort (h) I 1.87 I 1.17 I 0.43 J 1.77 11.68

K '" Kept
R .. Released
C .. Total catch

:-1 -
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TABLE E-10

Creel data relXlrted for each survey day in June 1989, at the West Dam.

Day
River Stage

3 Saturday
1.42

7 Wednesday
1.54

25 sunday
2.73

30 Friday
1.85

Time - loklrning (0900-1300), Mid&y (1301-1700), Evening (1701-2100)

IMorning I Middc\Y IEvening lloklrning I Midday IEvening IMorning I Midday IEvening IMorning I Midday IEvening I Totals

weather IPet cldylClear IPet cldylBvy rainlOvercastlOvercastlPet cldylOear IPrt: cldylOear IClear (Clear
Air Temp (C) 123.30 128.00 /26.00 117.70 117.00 /17.00 122.00 125.00 123.00 121.00 /24.00 123.00
Water Temp (C) /22.30 /23.50 124.00 120.70 120.30 120.00 121.00 121.00 121.70 121.30 122.00 122.50

I I I I I I I I I I I (
AnglerS 13 15 14 10 13 /0 10 10 10 10 10 12
Fish Caught 150 143 127 10 122 10 10 10 10 10 10 /0
Fish Kept I. I. I. 10 I. 10 10. 10 /0 10 10 10
Hours Fished 16.00 117.00 19.25 I. 17.50 I. I. I. I. I. I. 11.00
Catch/Effort (h) 18.33 12.53 12.92 I. 12.93 f. I. I. I. I. I. 10.00

Species

IR I K I R I K I R I K I R I K I R I K I R I K i R (KIR IKIR I K I R IK(R"IKIR IKIR (KIC

t;J:j Conmon carp I I I I I 6 I I I I I I I I 6 6
I Olarmel catfish I I I 2 I 1 6 I I I I J I I I 8 B

I-' Rock bass I I I 4 I ( I I I I I I I I 4 4
0 Sunfishes I I I 8 I I I I I I I I I I 8 8

Bluegill I I 2 I I I I I I I I I I I 2 . 2
SlIIa1lllOuth bass I ,50 I 41 I 13 I I 10 I I I I I I I J 114 114

"
Totals Per Day

Anglers I 12 I 3 I 0 I 2 117
Fish Caught I 120 I 22 I 0 I 0 1142
Fish Kept: I . J 0 I 0 I 0 10
Hours Fished I 32.25 I 7.50. 1 . I 1.00 140.75
Catch/Effort (h) I 3.72 I 2.93 1 . I 0.00 13.48--
K =Kept
R '" Released
C '" Total catd1



TABLE E-ll

Creel data reported for each survey day in June 1989, 'at the East Dam.

Day
River Stage

3 Saturday
1.42

I
I

7 Wednesday
1.54

25 SUnday
2.73

30 Friday
1.85

Time - Morning (0900-1300), Midday (1301-1700), Evening (1701-~00)

lMOrning I Midday [Evening IMOrning I Midday IEvening [MOrning / Miaday IEvening IMorning I Midday IEvening 1 Totals

Weather
Air '.I'enp (C)
Water Temp (C)

Anglers
Fish Caught
Fish Kept
Hours Fished
Catdl/Effort (h)

IPrt cldylPrt cldylClear ILl: rain 1000ercastlOl7ercastlPrt cldylPrI: cl.dylPrt cl.dylClear /Clear IClear
122.00 126.00 128.00 11B.00 117.00 116.70 123.00 126.00 124.50 119.00 126.00 125.50
122.50 123.50 124.70 119.70 119.30 119.00 120.30 121.00 121.30 119.00 120.00 121.50
1 I I I I I I I I I I I
13 17 14 14 13 16 10 10 10 12 14 13
114 119 126 120 119 125 10 10 10 12 127 156
I. 115 115 11 I. 110 10 10 10 11 III 139
11.50 114.50 112.00 15.25 16.50 110.50 I. I. I. 13.25 113.00 111.00
19.33 11.31 12.17 13.81 12.92 12.38 I. I. I. 10.62 12.08 15.09

Species

la·lxla [xiR I X I a I X I R IX a IKla IKIR IKla 1 K" a IXla I K I R I K I R IKIC
t<:I Brown trout I I I I I 11 I I I I I 1 1I
I-' Olannel catfish I I I I I 2 I I I I 1 1 2 2
I-' Rock bass I I 41 2 81 I 11 1 1 I 21 101 2 25 27

sunfishes I 1 2 71 71 I 5 13 I I I I 10 I 3 I 33 14 47
Redbreast sunfish 1 I 11 I I 41 I I 1 21 201 27 27
1'I.Jllq;*inseed I 1 I I I 41 I I I I I 4 4
Bluegill I 12 I 31 I 1 I I I I I I I 13 3 16
sma1lJlx)uth bass I 2 I 2 t 9 I 17 I 8 2 I I I 11 6 61 12 61 58 13 71
Crappies I I I I 11 I I I 1 I I 21 1 3 4
White crawie I I I I I I I I I 11 I 1 1
walleye I 1 I I 1 I 4 1 I I I I 2 11 7 1 B

'l'otals Per Day

Anglers 1 14 I 13 I 0 I 9 136
Fish Caught: 1 59 I 64 I 0 I 85 1208
Fish Kept I 30 I 11 I 0 I 51 192
Bours Fished I 28.00 I 22.25 1 . I 27.25 177.50
Catdl/Effort (h) I '2.11 1 2.88 I . I 3.12 12.68

K co Kept
R" Released
C .. 'l'otal catch

:.1 ..
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TABEL E-12

Creel data reJ.X)rted for each survey day in June 1989, at the York Haven Generating Station.

ray I 3 saturday I 7 wednesday I 25 SUnday I 30 Friday
River Stage I 1.42 I 1.54 [ 2.73 I 1.B5

Time - Morning (0900-1300), Midday (1301-1700), Elreni.ng (1701-2100)

IMorning I Midday IElrening IMorning [ Midday IEvening IMOrning I Midday IEI7eni.ng IMorning I Midday IEI7ening I Totals

Weather 1Clear IPrt clqylPrt cldy/Lt rain ILt rain [OvercastlClear IPrt clqylPrt clqylClear IClear 1Clear
Air 'l'enp (C) 125.00 [23.50 121.00 117.00 117.50 117.00 126.00 129.50 123.30 120.50 123.00 . 122.00
Water Teql (ct 124.00 124.70 124.00 120.50 120.00 [20.00 121.00 122.00 120.70 121.70 123.70 123.70

1 I I I I I I I I I I I
lmglers 120 123 121 11 18 113 16 III /9 /10 /4 122
Fish Caught ISO 182 188 /8 132 157 IS 18 12 172 110 150
Fish Kept 110 III 130 I. I. 130 11 13 11 129 11 126
Hours Fished 162.75 170.00 175.00 12.00 114.25 115.00 15.50 123.00 112.25 116.25 15.75 132.50
Catch/Effort (h) 10.80 /1.17 11.17 14.00 12.25 13.80 10.91 10.35 10.16 14.43 11.74 11.54

Species

[R 1 Ie I R I Ie 1 R IIeIR IKIR IIeIR IICIR IKIR I K I R I Ie-I R IIeIR I K I R IKIR JKIC
l:t:l cemnon carp I' 9 I 11 I 1 I I 5 I I I I I I 1I 4 1 11 32 1 33
I-' O1annel catfish I 1/ I 1 61 2 I 2 81 11 21 11 2 I 9 11 3 11 19 21 40
N Rock bass I 11 3 I 2 71 I 4 5 51 I I I 3 51 I 4 21 21 20 41

sunfishes I 2 41 1 51 6 61 I 1 10 171 I I I 31 I I 4 51 55 37 92
Redbreast sunfish I I I I I I I I I 131 I 151 28 28
Bluegill I 1 I 1 . 61 1 61 I I [ I I 4[ I [ 3 16 19
SnallJoout.h bass I 26 41 54 I 42 . I 6 I 22 10 I I I I 6 61 I 10 21 176 12188
Iargeroouth bass I I I 2 I I I I I I I I I 2 2
Crappies I 1 I I I I 11 I I I I I I I I 3 1 4
White crappie I I I 21 I I [ I I I[ 1 [ 3 3
Black crappie I I 1 21 1 I 1 [ I 1 [ I 2 2
walleye I 1 1 I 2 I I I 4 I 1 11 I 1 [ I 2 I 11 1 12

'!'otals Per ray

lInglers I 64 1 22 1 26 I 36 1148
Fish Caught I 220 I 97 I 15 I 132 1464
Fish Kept I 51 1 30 I 5 I 56 1142
Sours Fished I 207.8 I .31.25 I 40.75 I 54.50 1334.3
Catc:b/Effort (h) I 1.06 I 3.10 I 0~37 I 2.42 11.39-
Ie "" Kept
R .. Released
C "" '!'otal catch



TABLE E-13

Creel data re];Orted for each survey day in July 1989, at the General Reservoir.

Day
River Stage

9 SUncay
1.62

12 wednesday
1.49

I '
I

17 Monday
1.91

29 saturday
1.31

Tine - Morning (0900-1300), Midday (1301-1700), El7ening (1701-2100)

IMor:niD,) I Midday IEvening Il<k>rning I Midday IEI7ening IMorning I Midday lE17ening IMorning I Midday IEI7ening 1 Totals

weather
Air TenP (C)
Water Tenp (C)

Anglers
Fish caught
Fish Kept
Bours Fished
catdv'Effort (h)

IClear IPrt cJ.qylOYercastlOiercastlOYercastlOYercastlPrt cJ.qylPrt cJ.qylPrt cJ.qylClear IPrt cJ.qylClear
123.50 130.00 124.70 122.00 122.30 120.70 121.00 123.30 124.00 121.50 124.00 122.00
123.00 123.50 124.00 125.00 125.00 125.00 119.S0, 120.00 120.00 124.00 125.30 125.00
I I 1 I I I I I I I I I
146 118 19 119 19 III 14 11 113 162 121 127
197 144 19 1104 135 1111 15 10 110 1308 192 130
119 I. 10 19 18 10 10 10 110 152 112 110
Illl.O 154.50 113.50 147.00 126.00 131.75 112.00 12.00 120.50 1154.8 167.50 138.50
10.87 10.81 10.67 12.21 11.35 13.50 10.42 10.00' 10.49 11.99 11.36 10.78

Species

IR ~KIR IKIR IKIR 'I.KIR IKllt IKIR IKla IKla IKIR IKIR IKIR IKIR IKlc

t;<j Channel catfish 1 6 11 2 I ,1
I Rock bass I 4 21 4 I

I-' SUnfishes I 5 I 12 I 6\..oJ Redbreast sunfish I I I
l.'\.JIIlPtinseed I I I
Bluegill I 6 I 1 'I
Snallm:>uth bass I 50 151 25 I 2
LargelOOuth bass 1 1 I
Crappies I 1 11 r
White cral;Pie I 6 I I
Yel1Olo1 perch I I I

Anglers 1 73
Fish caught I 150
Fish Kept I 19
Hours Fished I 179.0
catch/Effort (h) I 0.84

K ... Kept
R" Released'
C II: Total eaten

1

94

I I 1 I 4 I I 11 2 I 1 I I 17 2 19
11 ' 2 I 4 I I I 61 9' 31 2 I 2 41 28 16 44

I 8 I 4 I I I 11 3 I 3 11 I 41 2 43
1 I I I I I 11 I 21 3 3
I I I 1 1 I I I 21 2 2

21 I I I I 21 1 21 2 I I 10 6 16
51 17 81102 1 1 1 I I 239 451 72 111 17 21 619 86 705
11 I I I I I 2 11 I I 2 2 4
I I 1 I I I I I I 1 1 2
I I I I I I I I' I 6 6
1 1 I I I I I I 1 I 1 1

Totals Per Day

39 I 18 I llo 1240
250 I 15 I 430 1845
17 1 10 I 74 1120
104.7 I 34.50 I 260.8 1579.0
2.39 1 0.43 I 1.65 11.46

::-. ~
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TABLE E-14

Creel data rep:>rted for each survey day in July 1989, at the West rem.
ray 1 9 SUllday, 1 12 wednesday
River stage 1 1.62 1 1.49

17 foklnday
1.91

29 satw:day
1.31

Time - foklrning (0900-1300), Midday (1301-1700), Evenin;J (1701-2100)

lfoklrning I Mi~ IEvening lfoklrning I Midday IEvenin;J lfoklrning I'Midday IEvenin;J lfoklrning I Midday IEvening I Totals

Weather IClear IPet clqylOl1ercast1000ercastiOlTercastiOlTercast1Pet cJ.qy IPrt cJ.qy IPet cJ.dy (Clear lPet Cldy IClear IAirTell{J(C) 125.00 127.70 124.70 122.30 123.00 \20.00 120.00 123.00 124.00 \23.00 125.70 123.00 (
Water Teup (C) 124.70 125.30 125.70 126.50 126.50 126.50 121.50 121.50 122.00 126.00 \26.30 126.30 I

I I I I I I 1 I I I ( ( I
Anglers 10 10 10 11 10 13 10 10 10 14 10 10 I
Fish caught 10 10 10 130 10 121 10 10 10 114. 10 10 I
Fish Kept: 10 10 10 15 10 I. 10 10 10 11 10 /0 1
How:s Fished I. I. I. 12.00 I. 112.00 I. I. I. 111.00 I. I. I
catch/Effort (h) I. I. I. 115.0 I. 11.75 I. I. I. 11.27 I. I. I

tt:1 Ollfine! catfish
~ smallIrouth bass
>!'>o wa:I:1eye

Anglers
Fish caught
Fish Kept:
How:s Fished
catd1/Effort (h)

K" Kept
Rr:: Released
C .. Total catch

Species

IR IKIR IKIR IKIR lK(~ IKI'R 111B. IKIR IKIR IKIR IKIR IKIR IKIR IRlc

I I I I I I 2 I I I 2 2
25 51 121 I I I I 9 11 I I 55 6 61

I I I I I I 2 I I I 2 2

'lbtals Per Day

0 I 4 I 0 I 4 18
a I 51 I 0 I 14 /65
0 I 5 I 0 I 1 16

14.00 I • I 11.00 125.00
3.64 I . I 1.27 12.60



TABLE E-15

Creel data reJ:X)rted for each survey day in July 1989, at the East Dam.

Day
River Stage

9 sunday
1.62

I
. I

12 wednesday
1.49

17 lok>nday
1.91

29 saturday
1.31

Tiloo - lok>r:nirr;J (0900-1300), Midday (1301-1700) r Elrenirr;J (1701-2100)

IMorni.D::J 1 Midday lEvening IMOrnirr;J 1 Midday IEvening Ilok>rnirr;J I Midday IEvenirr;J IfIk>rnirr;J I Midday IEvening I Totals

Weather
Air TeItP (C)
Water Te1Ip (C)

Anglers
Fish caught
Fish Kept
Hours Fished
catdl/Effort (h)

IClear
125.00
124.70
1
13
143
14
17.00
16.14

IPrt clC\YIOv'ercastlPrt clqylOv'ercastlOv'ercastlPrt clqylPrt clqylPrt clc\yIClear
127.00 125.00 123.30 123.30 122.50 119.00 120.30 125.70 122.00
125.70 125.00 126.00 126.00 126.00 117.50 118.70 119.30 124.30
I I I ·1 I 1 I I I
15 110 11 17 IS 10 10 11 110
118 120 110 164 1100 10 10 11 130
I. 113 12 III 117 10 10 I. 114
19.00 . 15.50 11.00 114.00 11S.00 I. I. 10.25 145.00
12.00 13.64 110.0 14.57 15.56 I. I. 14.00 10.67

IPrt clqy IClear
121.30 124.00
125.00 125.30
I I
16 18
126 18
12 14
119.50 113.50
11.33 10.59

SpeCies ,
IR IKIR I K 1 R I K I R I K I R I K I R I K I R I It I R I K -I R I K R IKIR IKIR I -I' r R I K I C

tx:l <:amon car:p I I I 1 1 I I I I I I I I 1 1I
I-' O1annel catfish I I I 1 I I I I 1 4 41 I 11 4 5 9
U1 RoCk bass I I I I I 41 11 I I 1 1 I 11 1 6 7

sunfishes I 9 11 I 3 I 1 18 I 8 I I I 1 51 1 I 1 I 41 6 47
Redbreast sunfish I I I 71 I I I I I I I I 7 7
Green sunfish I I I 51 I 1 1 I I I I I 5 5
Bluegill I I I I 1 -I 21 I 1 I I I 2- 2
smaLlIlDutb bass I 26 31 17 l. 3 11 8 21 27 71 68 111 I I 11 41 22 21 1 21 183 32215
largeIOOuth bass I I I I I I I I I I I 2 I 2 2
Crappies , I I I I I 11 I I I I I 1 1
walleye I 4 I 1 I I I 8 I 7 21 I I 1 11 I I 21 3 24

'l'Otals Per Day

Anglers I 18 I 16 I 1 I 24 159
Fish caught I 81 I 174 I 1 I 64 1320
Fish Kept I 17 I 30 I 0 I 20 167
Hours Fished I 21.50 1 33.00 I 0.25 I 78.00 (132.8
o:ttc:b/Effort (h) I 3.77 I 5.27 I 4.00 1 0.82 12.41

K Do Kept
R'" Released
C • TotAl catch

::1 •
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TABLE E-16

Creel data rep:lrt:ed for each survey day in July 1989, at the York Haven Generating Station.

ray 1 9 sunday I 12 wednesday I 17 Monday I 29 saturday
River Stage I 1.62 I 1.49 I 1.91 1 1.31

Time - Morning (0900-1300), Midday (1301-1700), Evening (1701-2100)

IMorning I Midday IEvening IMorning I Midday IEvening IMorning I Midday IEvening IMorni.rYJ I Midday IEvening I Totals

Weather IClear IPrt cldylLt rain 1000ercastlPrt cldylPrt cldylPrt cldylPrt cldylClear IPrt clCIYIPrt cldylPrt c1CIYI
Air TenP (C) 129.50 127.00 124.00 124.00 123.30 122.30 125.50 123.00 121.00 125.00 124.00 119.00 1
Water TenP (C) 125.30 125.00 125.00- 125.50 126.30 125.50 120.00 123.00 121.50 126.30 126.50 125.30 I

I I I I I I 1 I I I I I I
1Ing1ers 119 122 122 IB 17 125 17 )9 121 112 117 131 I
Fish caught 129 130 133 124 165 148 19 144 174 150 137 168 I
Fish Kept 110 III 117 16 14 118 13 116 126 119 19 121 I
Hours Fished 140.50 131.00 138.75 19.50 120.50 132.50 17.50 129.75 150.50 119.50 136.25 173.00 1
catdl/Effort (h) 10.72 10.97 10.85 12.53 13.17 11.48 11.20 11.48 11.47 12.56 11.02 10.93 1

Species

IR IKIR IKIR IKIR IKIR IKIR IKIR IKIR IKIR IKIR IKIR IKIR IKIR !K1C,
Pmerican shad 1 1 I I I 2 -I I I I 1 1 I I I 3 3
Rai.nl:x:llol trout I I '11 11 I I 1 I 1 I I I I 2 2

tx:I COOmon carp 1 2 I 1 I I I I I 2 1 1 I I 4 I 8 B
I SUckers I I I I I I 1 I I 11 1 I 1 1 1 1 2

f-' -O1annel catfish 1 3 21 21 2 21 1 51 2 21 I 11 41 2 91 2 61 41 17 91 29 46 75
0'1 Rock bass I I 1 I 21 2 I 1 I 1 41 I 11 4 51 11 I 31 9 16 25

SUnfishes I 11 1 I 6 11 1 1 I 3 I 1 I 1 1 1 1 11 8 41 21 7 28
Redbreast sunfish I 1 I 11 11 I I I 21 41 I I I I 1 8 9
Bluegill I I 1 I I 1 1 1 1 1 1 21 20 I 1 11 I I 24 3 27
Sna.Llnouth bass I 13 71 16 71 7 101 14 11 56 11 24 21 4 I 22 31 14 41 28 71 26 41 18 41 242 50 292
Crawies I I '1 I I I I I 1 I 11 41 2 I I 3 5 8
White crappie I 1 I I I 11 121 I 11 41 I I 11 19 19
Black craWie I I 1 I I 1 I I 1 31 I I I 3 3
walleye I I I 1 1 I I I I 2 1 7 1 1 I 1 10 10

Totals Per Day

Anglers I 63 I 40 I 37 I 60 1200
Fish caught I 92 I 137 1 127 I 155 1511
Fish Kept I 38 I 28 I 45 I 49 1160
Hours Fished .1 llO.2 I 62.50 I f!1.75 1 128.8 1389.3
catc:h/Effort (h) I 0.83 I 2.19 I 1.45 I 1.20' 11.31

K == Kept
R .. ReleaJ:;ed
C == Total catch



TABLE E-17

Creel data reported for each survey day in August 1989, at the General Reservoir.

Day I 6 SUnday I 15 TUesday I 26 saturc1ay I 31 'lhursday
River Stage I 1.19 ! 1.10 I 1.04 I 1.00

Time - r~rnin9 (0900-1300), ltldday (1301-1700), Evening (1701-2100)

1l>loening I l>lidday IEvening Il40ening I I-lidday lEv.ening INoening I l>lidday IEvening Inorning I rlidday IEvening I Totals

Heather IPrt cldylI?rt cldylPrt cldylFog IOvercastlLt rain IClear !Prt cldylPrt cldylClear IClear IClear
Air Tenp (e) 129.00 132.30 131.50 122.00 124.50 124.00 120.70 126.70 126.00 123.50 125.00 123.50
t'filter Temp (e) 127.00 12B.70 129.00 124.00 125.50 125.50 124.70 127.00 127.00 125.00 126.70 127.70

I 1 I I I r I I I I 1 I
Anglers 161 123 121 121 18 15 175 125 142 118 17 110
Fish caught 1331 IllO 149 151 128 13 1281 148 1150 151 IB 124
Fish Kept 132 15 110 III 16 11 138 15 129 110 10 10
Hours Fished 1151.8 160.25 168.00 134.00 114.50 18.25 1187.3 160.00 196.00 145.25 14.00 118.25
catch/Effort (h) 12.18 11.83 10.72 11.50 11.93 10.36 11.50 10.80 11.56 11.13 12.00 11.32

Species

I R I K I R IK I R I K I R I K I R I K I It I K I R I K I R IKIR I K I R I K,I R I K I R IKIR IKIC

Pikes I 1 I I I I I 'I I I I I I I 1 1
Common carp I 1 I I I I I I 1 I I I J I I 2 2

t<:I Fallfish I 2 I I I I I I I I I I I I 2 2
I Channel catfish I 5 21 1 I I 1 I I 11 7 81 2 I 15 11 6 11 I 2 I 39 13 52
~ Rock bass I 12 21 1 I 5 I I I I 10 81 5 I 4 I 10 I 1 I I 48 10 58-..J Sunfishes I 13 21 1 I 6 I 4 21 I I 9 I 4 I 7 101 21 1 I 44 16 60

P.edbreast sunf ish J I J I 1 I I I I I I I I I 1 1
Bluegill I 1 I 1 I I I I 4 31 I 11 I I 1 I 6 4 10
sr.allllX:luth bass I 260 261 102 51 28 101 34 91 21 61 2 I 211 191 28 51 95 171 25 71 7 I 21 I 834 104 938
Iargen¥)uth bass I 1 I I'· I \ 1 I I 1 I 2 I I I 1 I 5 5
crappies I 3 I I I I I I I 2 I I I 1 I 5 5

Totals Per Day

1Ing1ers I 105 I 34 I 142 I 35 \316
Fish caught I 490 1 82 I 479 I 83 11134
Fish Kept I 47 I 18 I 72 I 10 1147
Hours Fished I 280.0 I 56.75 1 343.3 I 67.50 1747.5
catch/Effort (h) I 1.75 I 1.44 1 1.40 1 1.23 11.52

K =Kept
R =Released
C =Total catch

::-1 -
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TABLE E-18

Creel data reported for each survey day in lIUgust 1989, at the l'lest Dam.

Day
River Stage

6 sunday
1.19

15 'IUesday
1.10

26 saturday
1.04

31 'lllursday
1.00

Time - ~tlrning (0900-1300), lfidday (1301-1700), Evening (1701-2100)

IHorning I l·lidday IEvening U10rning I l-lidday IEvening 1~lorning / Midday IEvening IMorning

t'ieather
Air Tenp (C)
!'later Tenp (C)

Anglers
Fish caught
Fish Kept
Hours Fished
catch/Effort (h)

IPrt cl.dylPrt cl.dylPrt cl.dylFog
127.00 133.00 130.30 121.30
127.30' 129.00 129.00 124.30
I I I I
12 1010 12
120 10 10 11
I. 10 10 I.
15.50 I. I. 10.50
13.64 I. I. 12.00

IOVercast IOVarcast IClear
125.00 124.00 120.00
125.00 125.00 124.00
I I I
11 10 11
10 10 12
10 10 I.
10.25 I. 12.00
10.00 I. 11.00

Species

IPrt cl.dylprt cl.dylClear
127.00 124.00 123.00
126.00 /27.00 124.00
I I 1
13 10 10
1"63 10 10
I. 10 10
113.50 I. I.
14.67 I. I.

I f.1idday IEvening I Totals

IClear IClear
126.30 126.00
125.00 127.30
I I
10 10
10 10
10 10
I. I •
I. I.

1:':1
I

I-'co <llanne1 catfish
SmallliC~th buss

Anglers
Fish caught
Fish Kept
Hours Fished
catch/Effort (h)

K::: Rept
R ::: Released
'c := Total catdl

IR 1 K 1 R I K I R 1 K I R IKIR 1 K I R I K IR 1 K I R I K I R IKIR IKIR IKIR IKIR I K I·C

I 4 1 i- I I I I 1 I 31 I 1 I I I 36 36
I 16 I I I 1 I I I 1 I 32 I I 1 I I 50 50

Totals Per Day

2 I 3 I 4 I 0 19
20 I 1 I 65 I 0 1B6
0 I 0 I 0 I 0 10
5.50 I 0.75 I 15.50 I . 121.75
3.64 I 1.33 I 4.19 I . 13.95



TABLE E-19

creel data reJ:Xlrted for each survey day in August 1989, at the East Dam.

Day
River Stage

6 sunday
1.19

15 Tuesday
1.10

26 saturday
1.04

31 'Ihursday
1.00

Time - l·~rning (0900-1300), Uidday (1301-1700), Evening (1701-2100)

II-JoIning I Hicday IEvening I"Jorning I Midday IEvening INorning I "iidday IEvening 1l1orning I f-lidday IEvening I Totals

Weather IPrt cldylPrt cldylPrt cldylFog IPet cldylOVercastlClear IPrt cl.dylPrt cldylClear IClear IClear
Air Tellll? (e) 126.50 129.50 129.00 121.50 126.00 123.70 123.00 127.00 124.00 123.00 125.50 127.70
1-later Tenp (e) 127.30 128.50 128.70 122.70 124.00 124.00 125.00 127.50 ' 128.00 124.50 126.30 127 .30

I I I 1 I I I I I I I I
Anglers 12 17 112 10 10 10 12 11 13 11 10 10
Fish caught 114 123 148 10 10 10 /4 135 180 10 10 10
Fish Kept I. 12 14 10 10 ' 10 I. I. 127 10 10 10
lIours Fished 16.00 111.00 133.50 I. I. I. 11.00 12.00 125.50 10.50 I. I.
Catch/Effort (hI 12.33 12.09 11.43 I. I. I. 10.57 117.5 13.14 10.00 I. I.

Species

In I K I R I 1\ I R IKla I Kin I K I R I K I R IKla I K I R I K I R I K I R I K I R IKIR IKIC
tx:l <:anrron carp I I ,I 12 I I I I I I I I I I 12 12I.... Qlanne1 catfish I 1 2 11 10 I I I I 1 I 25 I 1 21 I I I 39 3 42
\0 Rock bass I I I 1 I I I I 2 I I I t I 2 2

SUnfishes I I 8 11 6 I I I I I 6 1 I I I I 20 1 21
Bluegill I I 1 I I I I I I I 40 241 I I I 41 24 65
smal1100uth bass I 14 I 8 I 11 31 I I I 3 (. 1 ( 12 I I I I 49 3 52
Crappies I I I 4 11 I I I I I I I I I 4 1 5
Yellow perch I I r' I I I I I I 11 I I I 1 1
l'lalleye I I 2 I 1 I I I I I 1 I I I I I 4 t1

'l'Otals Per Day

lInglers I 21 1 0 I 6 I 1 128
Fish caught I 85 I 0 I 119 I 0 1204
Fish Kept 1 6 I a I 21 I 0 133
Hours Fished I 50.50 , . I 34.50 , 0.50 185.50
Catch/Effort (h) I 1.68 I . I 3.45 I 0.00 12.39

K = Kept
R = Released
C = 'lbtal catch

~I ...
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TA:BLE E-20

Creel data reported for each survey day in August 1989, at the York Haven Generating Station.

Day
River stage

6 sunday
1.19

15 'l\Iesday
1.10

26 saturday
1.04

31 'll1ursClay
1.00

Time - t-brning (0900-1300), Midday (1301-1700), Evening (1701-2~OO)

1~lOrning I Nidday IElTening !f<lorning I t-lidday lE1Tening IMorning I ~Iidday IElTening Ir'iorning 1 l-lidday (Evening I Totals

Weather
Air '!'er,p (C)
l'iater '!'elf{) (C)

'lInglers
Fish Caught
Fish Kept
Ilours Fished
Catc.v;..tfort (il)

IPrt cldylPrt cldylPrt cldylovercastlLt rain ILt rain IPrt cldylPrt cldylPrt cldylClear
131.00 130.00 128.00 122.00 123.00 122.50 125.00 126.00 121.00 125.00
126.30 129.00 126.70 122.00 123.00 123.00 123.50 124.00 124.00 124.30
I 1 1 1 I I 1 I I I
13 15 19 IS 12 13 13 17 120 10
117 17 124 16 13 10 14 147 1126 10
10 11 14 13 I. 10 14 121 19 10
112.00 18.50 120.50 116.50 13.00 10.75 18.50 114.25 136.25 I.
11.42 10.62 11.17 10.36 11.00 10.00 10.47 13.30 13.29 I.

IClear
125.00
124.70
I
13
19
11
18.50

'11.06

IClear
124.00
125.00
1
13
17
14
13.50
12.00

Species

IR IKla IKla I K I R I K I R IKIR I K I a I K I a I K I R IKIR IKla I K I R I K I a ( K Ie
tr.l Pikes I I I I I I I I I 1 I I 1 I 1 1I
N Common carp I I I I I 1 I I I 1 I 6 I I 1 I I 9 9
0 01annel catfish 1 2 1 2 11 11 11 2 I I 41 1 61 5 61 I I 3 41 15 23 38

nock bass I I 1 I I I I I I 11 I I 1 1 1
SUnfishes I I I 6 I 11 I I I I I I I ; G 1 ?
P.E'dbreast sunfish I

·1
1 11 1 I I I 11 I I I I 2 2

Srnal11lOuth bass I 15 4 I 14 21 3 1 I I I 24 141 105 11 I 7 11 1 172 18 190
~1l1ite craH;>ie I I -I I 11 I I I J I I I I 1 1
i\'alleye I I I 1 I I J I I 11 I 1 I 1 1

Totals Per Day

l\ng1ers 1 17 I 11 I 30 I' 6 164
Fish Caught I 46 I 9 I 177 I 16 1250
Fish Kept I 5 I 3 I 34 I 5 147
Hours Fished I 41.00 I 20.25 I 61.00 I 12.00 1134.3
catch/Effort (h) 1 1.17 I 0.44 I 2.90 1 1.33 11.86

K = Kept
R = Released
C =Total catch



TABLE E-21

Creel eata reported for each survey day in 5eptet;'ber 19B9, at the General Reservoir.

Day
River Stage

8 Friday
0.99

10 suod9.y
0.99

23 saturclay
1.12

28 '!hurselay
1.22

Tloo - l-lorning (0900-1300), tlidciay (1301-1700), Evening (1701-2100)

I(!orning I Hiddny IElTGning IHorning I Ilidday lEvening INoming I l!idaay lE1Tening l[.lorning I mcc'.a~' IEvening I Totals

\'ieathur
[,i r Ter.IJ:' (C)
1·;D.ter Temp (e)

Anglers
Fish Caught
Fish !~ept

Hours Fished
catch/Effort 0:)

1Fog
119.30
122.50
I
114
147
19
124.25
11.94

IOvercast IOvercast1Haze
123.00 123.70 127.00
\24.70 124.70 125.70
I I I
18 16 136
175 118, 196
112 15 16
130.00 112.00 176.75
12.50 11.50 11.25

IPrt cldylClear
132.50 128.30
128.00 128.50
I I
113 113
125 132
12 12
119.50 118.50
11.28 11.73

Species

1tlvy rain \llvy cain1Lt rain IClear
121.00 115.00 111.50 111.00
122.00 121.00 120.50 116.00
I , I I I
113 112 10 113
141 120 10 114
14 15 10 13 .
135.17 115.00 I. 113.50
11.17 11.33 I. 11.04

IClear
117.00
117.00
I
18
135
110
122.75
11.54

IClear
116.00
11G.30
1
12
10
10
14.00
10.00

I R I K 1 R I r: I R I K I R I K I R I K I R I I: I R I l~ I R I K I R I K I R 1 K I R I K I R I It
t::l
I

N
l-'

Olarme1 catfish
HOC!; l"lSS
Sunfishes
Redbreast slmfish
Bluegill
SR\Cll1lrouth br.1SS
Larger.outh bass
Crappies
YellCWI perch

1
4

2

31

1 II
31 2

I 6
I 2

11
51 49

I
I
1

11
51
I
I
I

61
.1.
I
I

5 31 1
1 I 3
1 I 6

I
2 11
4 11 72

I 2
I 6
I

I 1
I
1
I
I

GI 22
I
I
I

1 1
I

21 2
I
I
I 27
1
I
I

I 2
I 3
I 1
I

.1
21 31
I
I
1

1
I
I 2.
I
I

41 13
I
I
I

11
I
I
I
I

41
1
I
I

11

I
1
I
I
1

21 25
I
I

II

3\
I
I
I

31
31

I
I

11

R I I_ I C

15 a 23
13 B 21
Hi 2 20
4 4
257

285 333Hl
2 2
6 G

2 2

---~-----

Anglers
Fish caught
Fish I:ept
Hours Fished
eu.tch/Effoct (h)

I~ = l;epl:.
Po = nclca:;ee::
C = Total catch

28
140
26
66.25
2.11

Totals Per Day

62
153
10
114.7
1.33

25
61
9
50.17
1.22

I
I
I

.1
I·

23
49
13
40.25
1.22

1138
1403
158
1271.4
Il.11ll

::1 .
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TABLE E-22

Creel data reported for each survey day in septesrber 1989, at the tlest Dam.

Day
River Stage

8 Friday.
0.99

10 sund=.ty
0.99

23 Eaturday
1.12

28 'lbursday
1.22

Tir.le - !·lorning (0900-1300), ~lidclay (1301-1700), Elre~ng (l701-2100)

tTj
I

N
N

"leather
Air Temp (C)
":ater Temp eC)

J\nglers
Fish caught
Fish I:ept
Hours Fished
catch/Eftorl: (h)

0lanne.1 catfish
P.ock bass
Bluegill
~lllOuth bass
Crappies
l'1allej'e

lInglers
Fish Caught
Fish I:ept
flours Fished
catch/E:ffort (h)

K = Kept
R = Released
C :::: TOtal catch

lI·leming I m.dclay lI;:Vening 1I·1orning I l!idday IEvening If.!orning I r:idclay IEvening Warning 1 f.:iC:e.ay IEvening r Tou1s

1Fog 1000ercastIOlJercast IHaze IPrt cldylClear lovercast IOITercastlovercastIClear tClear IClear
118.00 123.30. 122.00 128.00 131.50 130.00 122.70 114.70 111.50 111.00 116.00 117.30
122.30 124.00 124.30 125.00 128.50 129.50 122.00 121.00 119.70 115.70 116.30 116.50
I I I I r I I I 1 I I I
10 11 12 11 12 13 11 )0 10 10 10 10
10 121 114 116 11 11 15 /0 )0 10 10 10
10 I. 19 16 I. 11 12 10 10 10 (0 10
I. 15.25 Ili.OO 13.00 11.00 11.50 1~.50 r. I. I. I. I.
I. 14.00 13.50 15.33 11.00 10.67 12.00 I. I. I. I. I.

.Species

IR I K I R IKIR I K I R I K 1 R I It I R I K I R I K I R IKln IKIR I I~ I R I K I R I I: I R I K I c

I I 12 I 3 81 8 41 I 11 21 I I I I I 23 15 38
( I 1 I I I I I I I I I I I 1 1
I I I I I I I 1 I I I I I I 1 1
I I 8 I 2 11 2 t 1 I I I I 1 I I I 13 1 14
I 1 I J. I 21 I I I I I I I I 2 2
1 I I I [ I I 2 I I I I I I 2 2

TOtals Per Day

3 I 6 I 1 I 0 110
35 I 18 I 5 I 0 J58
9 I 7 I 2 I 0 118
9.25 J 5.50 I 2.50 I . 117.25
3.7D I 3.27 I 2.00 I . 13.JG



TABLE E-23

Creel data. repoeted foe each survey day in Septell"bee 1969, at the East ram.
Day I 8 Friday 1 10 sunday I 23 satuec.lay I 28 'illursday
River Stage I 0.99 I 0.99 I 1.12 I 1.22-

Time - l:orning (0900-1300), Hidday (1301-1700), Evening (1701-2100)

IHorning I f.lidday IEvening Worning 1 IiidClay IEvening 11.10rnin9 1 1,IidClay IEvening Illor:ning I l'lidda~r IEvening 1 Totals

\'leather IFog IOvercastlPrt cld:,'IIIaze IPrt cldj' IClear IOvercast IOvercastIOVercast IClear 1Clear IClear
P.ir Temp (C) 118.70 123.00 \22.30 127.00 131.00 131.00 122.00 11':3.70 111.00 111.30 117.00 \18.70
\;ater 'i'erop (C) 121.70 122.70 122.00 124.70 126.00 127.00 121.50 120.50 \20.00 115.70 117.00 116.70

I I I I I I I I I I 1 I
lll'lgiers 10 10 10 12 12 14 10 10 10 10 10 10
l:'ish Cc"\ught 10 10 10 17 122 113 10 10 10 10 10 10
Fish l;ept 10 10 10 11 112 I. 10 10 10 10 10 10
HOUl:S Fished I. I. 1. 16.50 15.00 13.50 I. I. I. I. I. I.
Cntch/Effort (Il) I. I. I. 11.08 14.40 13.71 I. I. I. I. 1. I.

Species

\ R I I~ I R I I( I R I I( I R I K I R I K 1 R I K I R 1 K I R I K I R I K I R I K 1 R
f:Ij
I OIannel catf isl") I I I I 2 11 I

I:\J Rock bass 1 I I I I 21w Sunfishes I I I I 4 I 10 101 3
~llallliOuth bass I I I I 1 I 10

TotDls Per Da:l

Anglers I 0 I 8 , 0 I 0
Fish Cilught I 0 I 42 I 0 I 0
Fish Kept I 0 I 13 I 0 I 0
Hours Fished I . I 15.00
catch/Effort (h) I . I 2.80

1, ::: Y.ept
R :: Released
C = Total catdl

:-1 .

1 }( I R I K I R IRIC
" I 2 1 3
1 I 2 2
I I 17 10 27
I 1 10 10

18
1'12
113
115.00
12.80
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TABLE E-24

Creel ilal:a reiortcei for each survey day in Septer.ber 1989, at: the York Haven Generating Station.

ray
River Stage

B Friday
0.99

10 suntay
0.99

23 saturC!py
1.12

28 -'lhursday
1.22

Time - !':Orning (0900-1300), ~1idday (1301-1700), E.'Jening (1701-2100)

IHorning I Hicklay IEvening Worning I llidday IE.'Jening Worning I Nidday IE.'Jenin9 Worning I I·:iclc:ay IEvening I 'l'otc:1s

"leather IOVercast/Prt clc.ylPrt c1dy IHaze IPrt cldylClear IOvercastlHVY rainlOvercastlclear IClear IClear I
J\i r Temp (C) 120.00 121.70 121.00 128.50 131.50 126.00 120.00 112.00 110.30 115.00 117.30 113.00 ~
I-iilter Ter.ltl (C) 121.50 122.50 122.70 /24.50 125.70 126.00 122.00 120.30 120.00 116.00 116.50 116.50 1

I I I I 1 I I I I I I 1 I
lInglers 14 10 10 18 Is 118 117 10 13 14 12 14 1
Fish Caught 131 10 10 131 110 124 142 10 12 13 15 17 1
Fish I~ept 13 10 10 13 15 115 129 10 11 10 11 /2 I
Hours Fished 110.25 I. I. 117.50 115.50 151.50 129.76 I. 14.00 12.00 14.25 111.75 I
Catch/Effort (h) 13.02 I. I. 11.77 10.65 10.47 11.'11 I. 10.50 11.50 11.16 10.60 I

Species

IR IKln I It I R II<IR I l\ I R I K I R I K I R ·1 K I R IKIR I- l~ I It I K I R I K'I R I K I R IKlc
tx:l Common carp I 14 I I I 2 11 1 31 2 I 3 I 1 I I 1 1 2 1 2S 4 29
I

N Olanne1 catfish I 12 31 I I 25 11 1 I 1 61 1 71 I I -I I I 40 17 57.... I~ock b..'lSS 1 I I 1 1 11 I 91 I I I I I 10 lU
!jllru: iShes 1 1 I I I I 2 I I I I I I I 2 ~~

I~breast sunf ish I I I I I I 31 11 I I I 1 I 4 -1
I.:luegill I I 1 I I I 31 91 I 11 I I I 13 13
smallliOuth bass I 2 I I 1 1 11 3 11 3 I G 11 I 1 I 3 I I I 3 I 23 3 26
Largel,Duth bass I 1 ~ I I 1 I 11 I I I 1 I 1 1
Crc:ppias I I I I I I 31 I I I I I 1 3 J
tillite crappie I I I I I I I I I I I I 11 1 1
~:al1e~re 1 I I I I I I I 3 11 I I I 2 11 11 6 3 9

Totals Per Day

fulglers I 4 I 31 I 20 I 10 165
Fish Caught I 31 1 65 I 44 I 15 1155
Fish l:ept 1 3 I 23 I 30 1 3 159
Hours Fished I 10.25 I 84.50 I 33.76 I 1ll.00 lI4LS
Catch/Effort (h) 1 3.02 I 0.77 I 1.30 I 0.ll3 11.06

I. = !{ept
R = Released
C = Total catch



TABLE E-25

Creel eata rel:octcc; for each survey d.:"l~' ill C'.ctober 1909, at the General Reservoir.

Da~'

River Stage
2 ;-:Ontiay

1.12.
14 saturc1ay

0.99 .
24 Tuesday

1.96
29 Sunday

1.39

Time - Ibrning {OSOO-l300I, l·lidda~· (1301-1100), r.vening (1701-2100)

!t·:Orning I r·adday I!:.'vening Il!orning I Hidday lr.venil19 Warning 1 ~lidaay Ir.vening IloIar!11ng I r·:idcil.y IENening* I 'i'ot<:!.ls

Heathar
l\ir 'I'I:lmp (C)
l\'ater Ter.tp (C)

JI.nglers
Fish Caur'ht
Fish l:ept
lIours Finhc!d
Catch/BEfort (h)

Ir.t rain IOVercastlOVercastlOVercastlClear
119.30 120.50 119.70 /14.00 120.00
117.00 117.70 117.70 /16.30 117.50
I I I 1 1
14 18 16 147 151
117 116 145 1164 1203
12 15 15 124 135
Ill.DO 19.25'·123.00 1105.7 1152.3
12.12 11.73 11.96 11.55 11.33

1Clear
117.00
117.00
1
118
1132
III
17D.50
11.GIl

IClear
19.50
110.70
I
18
132
14
112.75
1~.51

IClear
116.30
111.50
I
113
129
12
131.50
10.92

lClear
114.70
111.00
I
16
15
13
112.50
10.40

IClear
116.30
113.70
I
174
1255
l20
1180.3
11.35

IClear
11G.OO
113.70
I
139
1152
131
196.25
11.58

Species
.---------------------,--------

I n I f, l l~ 1 I: 1 R I 1{ I R I!( I n I 1, I r.. / I, I R I It I nil, I R I i, I R I I{ 1 I~ I I\ I R I!, I n I I~ I c
tt:l Cor.1r.lon carp I 1 I I I I I 1 '1 1 I / I I 1 1I
N Qlannel catfish I 2 I 11 2 11 I 21 1 11 31 I 11 51 3 11 1 B 15 23
U'l Rocl: Lass I 1 I 1 1 3 I 2 I· 11 2 I 1 1 I I 1 7 51 I 17 6 23

Sunfishes 1 1 1 I 15 1 1 I 2 11 I 1 I I I 1 I 10 101 I 31 11 42
Bluegill I I 2 I I 1 I 31 1 I 1 1 4 1 2 I I 9 3 12
~'r.1alllrouth baGS I 11 21 8 41 17 41 135 241 163 221 116 101 2G 11 26 21 2 21 216 231 98 151 lOla 109 927
Larger.outh !.:ass I I I I I 1 2 I 1 1 I 5 I I 1 7 7
Crappies I 1 .\ 3 I 1 1 3 Ii! I I I I 1 1 1 I 1 !) 6 15------

'I'Otals Per Day

lmglars I 18 I 116 I 27 I 113 1274
Fish Caught 1 78 I 499 I 66 I 407 11050
Fish f:ept 1 12 I 70 1 9 I 59 1150
flours Fished 1 40.25 I 336.5 I 56.75 I 2M.S 1718.0
Catc..'1/Effort (11) I 1.94 I 1.48 I 1.16 I 1.43 11.t!G-----
f: = I':ept'
R'" Released
C = Total ca tch
* =- Survey not completed due to darkness

::-1
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TABLE E-26

Creel eata rep;;rted for eilch survey day in October 1989, at the Hest Dam.

Dai'
l1ivcr Stage

2 lionday
1.12

14 saturday
0.99

24 'l\Ienc1i:l.y
1.96

29 Sunday
1.39

Time - liorning (0900-1300), l·tidd<1Y (1301-1700), Evening (1701-2100)

rr·:Orning I ~lidc1ay IEvening Ir·iorning I Nidday 1Evenirlg Ii :orninc; I {,lidCiaY IElrening IEorning I Hidda.r 1Evening *1 Totals----l'ieat:1or tTJt rain tCVercastlovercastlovercastlClear IClear IClear IClear ICleat IClear !Clear
ldr Ter.1p (C) Jl11.00 120.00 119.30 113.70 120.00 117.00 17.50 114.00 113.00 11G.30 116.00
l'later Telll~ (e) 116.70 117.30 117.00 115.70 117.30 116.70 110.00 111.(10 110.30 112.30 113.00

I I I I I 1 I I I I I
l;nglers 10 10 10 10 10 10 10 10 10 15 10
Fish caught 10 10 10 10 10 10 10 10 10 110 10
Fish l~el:t 10 10 10 10 10 10 10 10 10 10 10
!lours Fished I • I. I • I. I. I. I. I. I. IG.75 I.
Ciltch/~:Eort (I.) I. I. I. I. I. I. I. I. I. 11.~8 I.

l:t:1
I

N
0'

Sr.~allIlDUth ocss
l:illleye

lInglers
Fish caught
Fish l:ept
Hours fished
catch/Effort (h)

Species

IR I K I R IKIR 1 l~ I R I Ii: I P- I Ii: I R IKIR I l~ I R IKIR I Kin IKIR I I; I n I I; I R I i: I C

9 1 I I 9 t·
"1 I I I 1 ;.

Totals Per Day

0 1 0 I 0 I 5 15
0 I 0 I 0 I 10 110
0 I 0 I 0 I 0 10

6.75 16.75
1.48 11.·18

K = Kept
P. = Released
C = Total ec, tch
* = Survey not completed due to da.rkness.



TABLE E-27

Cr~-e1 c:!at.<: relocl:(?{\ for each !.iUrvey day in Oct:o\.,)(~r 1989, at t:he !:ast Dam.

Daj'
River Stage

2 [':cnday
1.12

14 saturC'ay
0.9!)

2'1 Tuesday
1.96

._--------------
29 sunday

1.39

Time - torning (0900-1300), r'lidcay (1301-1700), Evening (1701-2100)

Il-lorning I Hidday levening IHorr:in~ I I!idday lEvening IHorning I l'idday IDlening II:orning I Iiic1Ca~l lINening* I Tot<:1s

Ueatl:er ILt rain lovercastlovercastlOVerca!jtlPrt c1dylClear (Clear 1Clear IClCL,r IClear IClear
M,r TClI.lp (Cl 117.70 120.00 119.70 115.00 120.70 119.00 16.30 116.00 114.00 114.50 120.70'
i'iater '.i'er.q:: Ie) 116.70 117.00 118.70 115.00 116.00 115.50 110.00 111.00 110.70 112.70 114.00

I I 1 I I I I I I I I
;l.r.-glers 10 10 10 10 11 10 13 12 18 19 11
Fish caugnt 10 10 10 10 10 10 118 119 146 13 16
Fish ;:ept 10 10 10 10 10 [0 I. 113 121 10 I.
!leurs Fishee I. I. I. I. 10.25 I. 15.75 14.00 1:!l.75 13.50 12.00
catcr./l·;ffort (h) I. I. I. I. 10.00 I. 13.13 14.75 12.11 10.86 13.00

Spucies

In I K ,I R I K I R IKln 1 IC I R I K I R I IC I R IKln I 1< I P- I K I R IKln 11\1r: I I, I n 1 K 1 c

tt:I Rock b.'1~;S I I I 1 I I I 2 I 11 10 71 I I I 12 it 10
I Sumi!:;hes I I I 'I I I I 12 I , 5 1 I I I 17 17N

-...J F.eCbrcast suru: ish I I I I 1 I I 1 I I I I I I 1 J.
Fur.1I.=I~insecd I I I I. I I· '( I 3 GI 4 7( I I I 7 13 2t:
Illuegill I I I I I I 1 I 3 61 4.\ 71 I I I 7 13 20
Sr.:al11.l:lUth bass ( ( I 1 I I I 1 I I I 2 I 6 1 I 9 S
i,alle:te I I I I I I I 2 I I 2 I 1 I I 1 5 5

Totals ::"er nay

lmglers I a I 1 I 13 I 10 1;(4
Fish cau~lbt I a I 0 1 63 I 9 192
Fish l,epl: I 0 I a I 34 1 0 134
lIt'lU:s Fishc<1 I . I 0.25 I 31.50 I 5.50 137.25
Catch/Effort (hl 1 . I 0.00 I 2.63 I 1.64 12.·n

K = t:ept
~ = neleased
C = Total catch
* = Survey not completed due to darkness

~'I .
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TABLE E-28

Creel G."11:a rerortecl for each survey c.sy in OCtooer 1989, at the Yorl~ naven C'.enerating Station.

Day
Hiver Stage

2 ronday
1.12

14 saturc.ay
0.99

24 Tuesday
1.96

29 Sunday
1.39

Time - l'orning (0900-1300), l·lidda}' (1301-1700), Evening (1701-2100)

1i1orning I HiCday IEvening lI'lorning 1 (·:iciCai' IEvening U:orning I lIidday IEvening Illorning I ['lickiay lEvelling I Totals

Heather
1\i r Temp (C)
Hater '..:'er.lP (C)

l\.nglers
Fish caught
Fish l:cpt
lIours Fished
O:Itch/F.ffoct (h)

ILt rain IOVerca.b'tlPrt clc.YIOvercastlClear
11!J.50 120.50 119.00 115.00119.50
11G.50 117.70 117.50 114.70 116.00
I 1 I I 1
13 14 12 17 113
12 126 10 124 126
10 11 10 12 17
12.50 le.25 13.50 113.75 126.25
10.00 13.15 10.00 11.75 10.99

IClear
117.50
115.30
I
113
163
124
14G.00
11.37

Species

1Clear
110.00
110.70
I
10
10
10
[ .
I.

I<'.lear
118.00
111.00
1
10
10
10
I.
1.

IClear
19.70
110.70
I
15
13
10
15.50
10.55

IClear
114.00
112.50
1
11
11
I.
11.75
1(:.57

1Clear
121.50
113.70
I
19
130
13
121.75
11.38

(Clear
116.30
113.50
I
15
13G
I.
120.25
11.78

r Po I ~ I R 1 I, I R 1 [, 1 R I I~ I n I l~ I R I 1\ I n I I{ I R 1 r. I R I I~ I R I It I R I f: 1 n I K I:~ I I: I C

t:l:I Comron carp 1 2 I 12 I I 1 I 1 I I I I 1 I 3 I 1 I 20 20
I Channel ca \:f ish 1 I I I I I 5 I 1 1 I 1 I I 5 5

N I',ocl: ba::;s 1 I 2 I I I 11 1 61 I I 1 I I 2 I 5 7 12co Sunfishes 1 1 2 I I 1 I I 21 1 1 I I I 1 3 2 5
Bluegill I I 11 I I I [ I r 1 I 11 I 2 2
Smalll;outh bass I 1 8 I I 7 I 11 11 17 21 I I 1 1 I 24 I 32 I 100 3 103
CraFPics 1 I 1 1 I I I 3 91 1 I 1 I I 1 I 5 9 14
l'J1ite CI:<11:1;ie r 1 I 1 1 I I 1 I 1 1 21 1 2 2
\'?alle}'e I 1 I I 13 21 7 51 13 51 1 I 3 I 1 1 I 3G 12 ~G

Totals Per Day---
Im<;llers 1 9 1 33 I 5 I 15 !G2
[·'ish caught I 28 1 113 I 3 I 67 1211
Fish Kept ! 1 I 33 I 0 I 3 137
f:ours Fished I 14.25 I 86.00 I 5.50 1 43.75 11451.5
catcPjEffort (h) I 1.96 r 1.31 I 0.55 I 1.53 11.41-------
I': = Kept
Po = I'.eleased
C =: ?eta1 c..~tdl



TABLE E-29

Creel data [erocted for eac.\.a survey cay in i:cvember 1!H:!J, at thP. C'n:lIlcrll1 Re~rvoir.

r.·ay
River Stage

1 i :eUiesdal'
1.28 .

5 sun(lay
1.27

18 saturQav'
1.93 •

20 !iOneay
1.96

Tirr.e - ~lorning (0900-1300), t'idday (1301-1700), Evenil19 (1701-2100)

Il~rning I llidday IEvening*U:orning I iIWcay IEvcning*U:orning I i:idday IEvening*lI:orning 1 i:ickz.y IBveniro/I Totals

!iE::<:lther IPrt clCy'1 Prt cl(;y) IClear IPrt cldyl . IPrt cldylPrt clc"¥1 IPrt cl(~IPrt clayl
11.i r: Ter.,p (C) 110.00 111.00 I 110.00 110.00 I 13.00 13.50 I 112.00 114.00 I
l.'ater r.:~ (C) 113.70 111,.00 1 18.70 19.00 1 17.30 17.30 I 15.00 )5.0c. I

I I I I I I I I I I I 1
i\nC'lers 12 17 I lIB 122 I 15 10 1 10 12 I
fish caught 111 118 I 113 )135 I 10 10 I Ie )0 I
F'ish l:ept I. 11 I 14 126 I 10 10 I 10 10 I
rOllrs Fished 12.75 113.50 I 1~4.50 IG8.50 I 111.50 I. I I. 13.00 I
C'",tch/Effort (1;) 11.45 11.33 I 10.53 11.24 I 10.00 I. I I. 10.00 I

S!."ccies

R I Ii: I R I 1: I R I r I R 1 It I P- I 1~ I R I K " R

I;Ij
l~ccl: bass I 1 I 1 I 1 II

N S~:.nf ir.hcs I I 1 I I I 1 I
\0 f.r ..,lkouth ba£:G I 4 1 16 11 I u 41 56 GI

[....'rC;C1.iOllth 1J.,f:;G 1 I I 1 1 I 1 I
Cr'.n;ics I , I I ,I 201

Tot.u.s l'er Day

Imglcrs I !J 1 40
Fish caught I 22 I 93
rish Kept I 1 I 30
I!OllrS Fished I 16.25 I 93.00
<2tch!:::ffort (11) I 1.35 I I.U5

I; = ~:e;'J1:

r: = neieased
C = '.i'otal catch
* = Survey not completed due to darkness

:'1 ..

Yo I R I I': I P- I !, 1 R I I{ I R I i: I R I I~ I 'r. I t 1<::

1 1
/. :2

84 11 95
2 ?

2fl 20

5 I 2 156
0 I 0 1120
0 I 0 131
11.50 I 3.00 1123.7
0.00 I 0.00 10.97
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TABLE E-30

Creal dnt..1 rcr.octeci ;:oc each ollrvey t."oz.y in llovel:lber 1989, at the I'Test Dena.- - ,---------~-----_.--------------
D2y
River Stcc::.:e

1 \:"edncsday
1.28

5 Sunday
1.27

18 S<:tlJrc1ay
1.93

20 [=onda~'

1.98

Title - narning (C.90o-1300), l'lidClai' (1301-1700), Evening (1701-2100)

ll:arl~iillJ I l;iCicay IEvcning* Warning I llidday IEvcning* Il"ornir.g I I·;icld,l' IEIlening* l~lorning I l·lidoay IEvcnil19* I ':'oti 1:;

lieatllQr IPrt c1dylPrt cldyl IC1ei.lr IPrt cldyl lPrt cl(!}'IPrt cldyl IPet c1dylPrt clc,/I
I'dr: 'i.',.':.p (C) 1~.OO 111.00 I 19.70 110.70 I 13.00 /4.00 I 19.00 113.00 I
\':ater 'L'er.lJ! (C) 1l3.CO 113.00 I Ifl.OO 19.00 1 16.70 16.70 I 15.00 15.70 I

I I I I 1 / I I I I I I
il11g1ers to 10 I 11 13 I 10 10 I 10 10 I
Fir.h C'.i\ucJr:t 10 10 I 10 137 I 10 10. I 10 10 I
i'ish I':cpt lO 10 I 10 16 I 10 10 I 10 /0 I
I!'ll~rs Fished I • I. I 13.00 117..75 I I. I. I I. I. I
c:,tciVSi:fort OJ) I • I. I 10.00 12.90 I I. I. I I. I. I------------ --- ---------

tI1
I

W
o

Ch<lnnnl Cc., tf. ioh
Sl:lallr.outh bm;.;.:
'-t:lleye

~cics----
Po I 1: I n I !: I n IKln I K I R tKIp. I K..

1 I
G 11

2,1, 51

r:lf:ln IKln IRIP. K I R I Kin I ~ I P. t K 1 c
1 1
6 1 7

2.~ ~ 29

------ --- ------

lmglers
Fish C:'\,lght
Fish Eept
!lcl\~rs Fished
C;;:tch!t':ffort (h)

o
o
o

'i'otols Pee Day

4
37
6
15;75
2.35

o
a
o

o
o
o

1'1
137
16
115.75
12.35

r; = r:ept
r. = nelcc::.scd
c: = 'j,'ol:<il catch
* = Survey not completed due to darkness



TABLE E-31

Creel Cilta rc~(}rted foe ea~h survey tlay in rloverocr 1969, at the Past I:'.am.

-;;....y
River Stage

1 T:cene.o&y
1.26

5 SUnday
1.27

111 &"\turc:ay
1.93

"-----------------
20 Noncay

1.98

Tine - Horning (0900-1300), Nic1<.'iay (1301-1700), F.lTenil'l9 (J.701-2100) --------
lI:ornin9 I liidCay 1:::Vcning*lrorning I r:idcay IEvening*U:orning I ~:idc1aly IEvening*lf.lorning I l~idCaY IEvcr.in~* I Totals---------- - "'.

I~eather

l,ir Tel.'!.; (e)
Hater TC:r..p (e)

Jlnglers
Pish caught
Fish l:ept
l!ot:rs Fished
Catcl'jEffort (ll)

IPrt c1d'JIPrt clOy, IClear IPct cldyl IPrt cl~FIPrt clc\Y1 IFet clclylprt clC!.l'1
19.7tl il:.OO I In.oo 114.00 I 12.30 13.00 I 19.50 115.30 I
113.50 113.70 I It:.50 19.70 1 IG.70 16.50 I 14.70 15.30 I
I I I I I I I I I I I I
10 12 I 10 14 I 10 10 I 12 11 I
10 10 I 10 11 I 10 10 I, 10 10 I
10 10 I 10 11 I 10 10 I 10 10 I
I. 10.50 I I. 12.25 I I. I. I 12.00 11.00 I
I. 10.CO I I. 10.44 I I. I. I 10.00 10.00 I

f.y;ccies

1 1

I; 1 r I K I It I 1: I r: I:: I c

Totals Pcr Pay
-

2 I 4 I a I 3 19
a I 1 I a I 0 II
0 1 1 I 0 I 0 11
0.50 " 1 2.7.5 I . l 3.00 15.75
0.00 I 0.44 I· . I 0.00 10.17

I j~ I 1\ I R I l~ I R (K I It I I: I R [1\ I It I l~ I R I J, I R I f{ I n I 1\ I R
------

I 11

i!nglers
Fish caught
fish I(Gpt
roues Fished
r.atch/!~feort (h)

Dj 5nullhDuth bassI .

W
t-'

K = I~ept

R = r:e1eascd
C = Total c7ltch
* = Survey not completed due to darkness

~I ..'
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TABLE E-32

Creol Cat.e1 reported for each :mrvcj.' c:Jal' in t'~OI1el:tler 1989, at the Yorlt l:<lven Generating St.e'tlon.- -- ----- --------------,--------------
r;av
l~ivC!r StiH]e

1 17ocne::<''ay
1.28

5 sunday
1.27

If; e.aturclay
1.93

201:oncby
1.98

Totals

IPrt clc1v]Clcilr
116.00 - 110.30
15.50 16.00
I I'
11 II
11 11
II 11
12.00 13.00
IO.SO 10.:33

IPet clt;yIPrt clC}'IOvercastIPrt cl~IPrt cle:ylC1ear
112.00 110.00 13.00 14.30 10.00 19.00
18.70 18.50 17.30 17.00 17.00 15.00
I 1 I , I I J
II 19 10 13 II 11
10 11 10 11 10 10
10 10 10 10 10 10
12.00 17.00 I. 12.50 [2.50 10.50
10.(1(\ 10.1/1 I. IO.i~r IO.ro (!I.OO

'~'iroo - I:ocr.ing (0900-1300), f:idday (1301-1700), I:.vening (1701-2100)------------
li:orning I ~;idfu~ IEvening j!'crning I !lidd:',}' l=:Vening (r'orning 1 ~:idcay IEvening IIlorning I l·~aday lP.veninr-

-- --------
IPrt clc:.~I!'rt c1(~:IPrt c1(l}'IC1ear
110.70 l11.50 19.50 17.70
113.00 113.70 J13~30 IB.OO
I 1 I 1
10 11 10 11
)0 10 10 12
1£) 10 lO I.
I. 10.50 I. 12.25
I. 10.00 I. ID.!]!;)

Anglers
Fish C:<:uel!1t
Fish I:ept
rours Fished
Cc:tch/F.ffort (h)

lIe'-lt:lle:c
J'.ir ':t'eq: (e)
I'~ilter 'I-eq~ (C)

species

I r: I I~ I l~ I I: I Po I I; I Il I I~ I R I;~ I R I ~~ I R I j; I R I I~ I n I It I n I!~ J R I Kin I:: I" I r~ I C

-------,----------
I;tj Omnncl al tI inh
~ f1'. a1kollth b<l~S
l\J Vill1e}'e

---------,----,
2

1

._-------- -------------
1

I
I

11

I 2. ~

I 2 2
11 2 2

'l'Otals Por Dcly

------------------------

;'''-'Jlers
Fil:lh Clue ht
!:'i~J1 I:er:.t
I'ours Fitll.€o
C,!;ch/i:[(ort (il)

1
o
o
0.50
0.00

11
3
o
11.25
0.27

11
1
o
5.00
0.20

3
2
2
5.50
0.36

II!)
IG
17-
I;~2.2S
IC.27

I: = I:Qi;t
r. = nelci1:.;c.-a
C = Total a.J tch
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APPENDIX F

WATER QUALITY DATA



TABLE F-l WATER QUALITV DATA COLLECTED AT ZONE 1 NEAR TMINS, 1989.---------------------------------------------------------------------------------------------------------------
CURRENT VELOCITY

TEMPERATURE (C) DISSOLVED SECCHI ---------------- TOTAL SAMPLE--------------- OXYGEN DISC SURFACE BOTTOM CONOUCTIV lTV DISSOLVED DEPTH TIME OF
DATE AIR WATER PH (MG/L) (CM) (CM/SEC) (CM/SEC) (UHMOS/SEC) SOLIDS (M) COLLECTION
-----~------------------------------------------------ ---------------------------------------------------------
06APR 6.5 8.2 7.8 11.2 38.0 · 20: 19
11APR 6.0 8.0 6.9 12.5 25.0 21:15
13APR 13.0 9.2 7.4 11.8 152.4 · · 12:37
17APR 15.0 11.5 7.9 11.8 15.0 · 21: 55
24APR 10.5 12.8 8.3 14.3 6.0 22:25
03MAY 9.0 13.2 8.0 10.5 . 8.0 · · 20:53
22MAY 19.0 17.0 6.9 8.5 76.2 8:50
22MAY 18.0 16.5 7.5 8.4 . 25.0 .. 21 :33
29MAY 16.5 18.9 7.7 8.9 18.0 23:09
30MAY 18.0 18.4 7.2 8.3 124.5 · · · 8:45
06JUN 16.0 20.5 8.4 10.6 15.0 · · 23: 19
08JUN 20.3 19.3 7.3 9.4 139.7 11:35
12JUN 19.0 20.8 7.5 9.3 10.0 · · 21 :52
21JUN 23.0 20.8 6.9 7.6 71.1 · 8:40
21JUN 20.5 20.1 6.4 7.4 58.0 · 21:20
28JUN 20.0 22.8 6.7 7.7 40.0 · 1 :41
06JUL 22.0 19.5 7.4 8.2 24.0 22:07
10JUL 26.5 24.0 7.6 8.0 17.0 · 23:30
14JUL 25.5 20.0 7.4 8.2 30.5 · 12:47
17JUL 19.6 19.0 7.0 8.8 30.0 21 :31

h;j 24JUL 23.5 22.0 7.8 7.5 21.0 23:08
I 01AUG 22.0 18.8 8.6 9.4 1.0 21 :09I-' 03AUG 30.0 22.4 8.0 8.5 91.4 · 12:35

07AUG 18.0 24.2 8.8 8.0 4.0 22:46
16AUG 30.0 25.1 8.9 13.6 167.6 · 13:22
16AUG 24.0 25.0 8.9 17.8 2.0 22:45
21AUG 25.0 23.5 8.1 8.8 3.0 · 20:49
29AUG 23.5 24.2 8.4 11.2 3.0 22:23
07SEP 25.0 25.2 8.7 11. I 96.5 14:20
18SEP 19.0 20.3 7.9 8.0 76.2 13: 10
180CT 9.7 16.5 8.2 9.4 116.8 14:30
02NOV 11.5 12.7 8.8 10.1 116.8 · 9:40

------------------------------------------------------~--------------------------------------------------------

:1" -
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TABLE F-2 WATER QUALITY DATA COLLECTED AT ZONE 2 NEAR TMINS, 1989.---------------------------------------------------------------------------------------------------------------
CURRENT VELOCITY

TEMPERATURE (C) DISSOLVED SECCHI ---------------- TOTAL SAMPLE--------------- OXYGEN DISC SURFACE BOTTOM CONDUCTIVITY DISSOLVED DEPTH TIME OF
DATE AIR WATER PH (MG/L) (CM) (CM/SEC) (CM/SEC) (UHMOS/SEC) SOLIDS (M) COLLECTION---------------------------------------------------------------------------------------------------------------
13APR 10.3 9.5 7.3 11.8 149.9 11 55
20APR 5.0 13.8 7.8 10.7 121.9 240 · o 40
22MAY 20.0 17.0 6.9 8.6 76.2 9 30
24MAY 15.0 15.2 7.4 9.4 73.7 240 20 08
30MAV 22.0 19.2 7.0 9.0 124.5 · 1\ 40
31MAV 20.0 19.5 7.4 8.7 101.6 240 1 20
08.JUN \9.0 19.3 7.0 9.8 124.5 · 10 37
14.JUN 19.0 21.0 7.5 10.1 127.0 260 1 40
21JUN 24.5 21.0 6.9 9.0 73.7 . 9 38
29JUN 18.7 22.8 7.2 7.8 45.7 200 · o 43
14,JUL 23.0 22.0 6.6 a.3 35.6 I I 55
25,JUL 22.0 23.0 7.7 8.3 40.6 240 · 21 OB
03AUG 27.5 21.7 8.3 10.5 101.6 . · 8 53
10AUG 13.0 21.5 13.7 119.4 2SC! I 20
16AUG 29.0 27.4 9.1 11.5 127.0 12 22
22AUG 25.5 25.2 8.8 13.4 121.9 250 19 33
07SEP 25.0 26.2 8.9 12.0 96.5 13 15
13SEP 19.7 25.9 8.6 8.8 68.6 325 · o 15
18SEP 18.0 20.0 7.1 7.1 63.3 8 25
26SEP 16.7 16.5 10.0 106.7 325 18 55

I-Ij 050CT 9.0 14.5 8.7 10.8 101.6 350 o 10
180CT 10.3 17.5 8.2 8.4 127.0 · 13 35I 02NOV 11 .5 13.0 8.2 10. I 124.5 14 00tv 07NOV 12.0 10.3 8.6 12.4 157.5 300 23 00



TABLE F-3 WATER QUALITY DATA COLLECTED AT ZONE 4 NEAR TMINS. 19B9.---------------------------------------------------------------------------------------------------------------
CURRENT VELOCITY

TEMPERATURE ec) DISSOLVED SECCHI ---------------- TOTAL SAMPLE--------------- OXYGEN DISC SURFACE BOTTOM CONDUCTIVITY DISSOLVED DEPTH TIME OF
DATE AIR WATER PH (MG/L) (CM) (CM/SEC) (CM/SEC) (UHMOS/SEC) SOLIDS (M) COLLECTION---------------------------------------------------------------------------------------------------------------
06APR 8.8 6.0 8.2 12.0 35.0 · · 20;37
06APR B.B 5.8 7.3 15.0 40.0 · 20;51
llAPR 7.0 6.5 7.7 12.6 30.0 · · 20;39
l1APR 6.0 6.5 6.7 12.5 30.0 20;52
17APR 15.0 9.5 7.9 11.3 24.0 22:09
17APR 14.5 .10.0 7.8 11.5 19.0 · 22;22
19APR 10.0 11.5 7.1 10.4 132.1 · 190 · 23:38
24APR 13.5 12.5 B.B 13.0 14.0 · 21; II
24APR 10.0 12.4 7.9 12.5 14.0 22:43
03MAV 9.0 13.0 B.9 14.6 13.0 21 :09
03MAV 9.0 13.0 6.2 12.0 18.0 23:13
22MAV 19.0 17.0 6.9 9.5 31.0 2' : 14
22MAV 17.5 17.0 7.7 9.3 29.0 21 :51
24MAV 14.5 16.7 7.1 9.4 99.1 160 21: 10
29MAV 17.0 19.5 8.0 10.5 26.0 · 22;37
29MAV 17.0 19.5 8.0 10.5 21.0 22:51
31MAY 22.0 20.0 8.0 10.2 101. 6 160 0: 17
06JUN 17.0 22.0 8.2 9.5 21.0 22;57
06JUN 17.0 22.0 8.3 9.6 23.0 23:39
12JUN 20.5 21.1 7.7 10.5 20.0 21: 18

hj 12JUN 19.0 21.2 7.7 10.8 14.0 21 :32
I 14JUN 20.0 21.0 7.5 11.0 99.1 200 · 0:47

W 21JUN 20.5 lB.7 6.4 8.6 27.0 23: 22
21JUN 21.0 lB.7 7.0 9.2 34.0 23139
28JUN 20.0 22.0 6.7 8.3 41.0 · 1:02
28JUN 20.0 22.0 6.8 B.3 36.0 · · 1: 20
2BJUN 20.0 22.4 7.2 a.3 17 .B 150 · 23:56
06JUL 22.5 23.8 7.6 10.1 27.0 21:33
06JUL 23.0 24.0 8.0 10.2 27.0 21 :49
10JUL 27.0 26.5 7.B 9.9 23.0 · 22:59
10JU!.. 27.0 26.5 7.B 10.0 22.0 23: 12
17JUL 19.5 19.5 7.1 9.0 40.0 21 :50
17JUL 19.0 19.0 7.3 9.0 42.0 23:31
24JUL 24.5 23.0 7.6 7.5 24.0 · · 22:46
24JUL 23.0 23.0 a.o 7.5 34.0 · · 23:26
2SJUL 23.5 24.9 7.6 8.4 43.2 180 22:04
01AUG 22.5 21.2 8.6 9.1 2.0 21:34
01AUG 22.0 21.5 7.7 9.1 17 .0 · 21 ;47
07AUG 18.5 26.0 8.8 8.8 14.0 · 22:30
07AUG 18.0 26.0 B.8 8.7 15.0 · 23:07
10AUG 15.5 23.9 . 10.4 139.7 275 0:20
16AUG 24.8 25.0 8.6 10.0 9.0 22:07
16AUG 23.5 26.8 8.8 11.0 12.0 · 23;05
21AUG 25.0 24.8 8.8 10.2 9.0 · 21: 15
21AUG 24.5 25.0 8.8 9.6 9.0 21:28

---------------------------------------------------------------------------------------------------------------

:1



TABLE F-3 CONTINUED.

. I

DATE

TEMPERATU~E (C)

AIR WATER

DISSOLVED
OXYGEN

PH (MG/L)

SECCHI
DISC
(CM)

CURRENT VELOCITY

SURFACE BOTTOM
(CM/SEC) (CM/SEC)

TOTAL
CONDUCTIVITY DISSOLVED
(UHMOS/SEC) SOLIDS

SAMPLE
DEPTH TIME OF

eM} COLLECTION

t-rj
I

.l::>

22AUG 25.3 26.5 a.a 13.0 109.2 255 · · 20 24
29AUG 23.0 24.2 9.0 9.1 4.0 · · 21 5 I
29AUG 23.0 25.0 9.3 10.5 9.0 · 22 04
12SEP 21.5 25.9 8.9 9.2 63.5 . 350 23 09
26SEp 17.5 17.2 . 1"5 61.3 360 · 19 52
040CT 10.5 14.5 B.9 10.4 99.1 300 23 09
07NOV 12.0 10.8 a.5 12.6 149.9 2'0 · 21 sa



TABL.E F-4 WATER QUALITY DATA COLLECTED AT ZONE 7 NEAR TMINS. 1989.---------------------------------------------------------------------------------------------------------------
CURRENT VELOCITY

TEMPERATURE (C) DISSOLVED SECCHI ---------------- TOTAl. SAMPl.E--------------- OXYGEN DISC SURFACE BOTTOM CONDUCTIVITY DISSOl.VED DEPTH TIME OF
DATE AIR WATER PH (MG/L) (CM) (CM/SEC) (CM/SEC) (UHMOS/SEC) SOLIDS (M) COLL.ECTION---------------------------------------------------------------------------------------------------------------
05APR 12.0 5.4 7.1 12.0 27.9 13.0 17.0 102 2.0 9.00
06APR 6.8 5.2 6.9 12.4 45.0 21.40
06APR 6.0 5.1 7.3 12.7 58.0 · 21 :56
l1APR 4.5 6.2 7.2 12.5 30.0 21:56
11APR 3.5 6.1 7.2 12.8 45.0 22:26
13APR 9.5 6.9 6.8 11.7 86.4 · 10:00
17APR 17.5 9.2 7.6 11.5 30.0 . · 20:36
17APR 15.5 9.5 7.4 11.3 . 34.0 21: 14
19APR 11.5 11.9 7.1 10.9 114.3 210 20:46
24APR 13.0 12.5 7.9 12.2 20.0 · 21.37
24APR 12.5 12.8 8.8 12.5 24.0 21:48
02MAY 15.0 14.9 7.1 8.5 71.1 13.0 16.0 1'86 1.3 9:50
03MAY 9.5 13.2 7.7 10.6 22.0 21:29
03MAV 9.0 13.0 7.3 ;3.2 27.0 22.20
22MAV 23.0 17.6 6.9 6.8 66.0 · 11:30
22MAV 17.0 17.2 7.7 9.4 62.0 · 22:20
22MAV 16.0 17.2 7.7 8.4 54.0 22:54
24MAV 14.0 16.4 6.7 9.3 71.1 . 210 · 23.15
29MAV 19.0 19.1 7.9 11.0 27.0 · 21 :40
29MAV 18.0 18.9 7.6 11.9 36.0 · 22:2B

I':lj 30MAV 20.0 18.6 7.0 9.6 73.7 10:05
30MAY 23.5 19.7 8.0 11.4 76.2 240 20:50I 05JUN 22.0 23.2 7~3 8.2 101.6 4.0 B.O 171 1.5 9: 15U1 ·06JUN 20.0 21.9 7.4 8.9 31.0 21: 27
06JUN 16.0 21.6 7.9 8.6 31.0 · 21 :54
08JUN 16.0 19.5 7.0 8.9 94.0 · 6:45
12JUN 17.5 20.5 7.6 10.1 26.0 23:05
12JUN 17.5 20.5 7.5 10.3 18.0 23: 17
13JUN 21.0 20.7 7.3 10.6 78.7 250 21 :30
21JUN 26.0 19.8 6.4 8.6 33.0 . 12.00
21JUN 22.0 19.3 6.7 8.5 61.0 22: 18
21JUN 22.5 19.5 6.2 8.8 70.0 22:32
27JUN 23.7 23.0 6.7 8.2 43.0 21 :43
27JUN 22.0 23.0 6.6 7.8 49.0 22:53
2BJUN 23.0 22.9 7.4 7.9 15.2 175 21:18
06JUL 22.5 20.3 7.4 8.4 40.6 5.0 6.0 139 loS 10:05
06JUL. 22.0 21.2 8.2 10.0 44.0 · 23:21
06JUL 21.0 21,2 8.2 9.8 23.0 23.48
10JUL. 27.0 26.2 8.5 10.4 34.0 22.20
10JUL. 27.0 26.2 B.O 11.0 26.,0 · 22:32
14JUL. 22.5 20.7 7.0 7.7 53.3 · 9:50
17JUL 19.5 21.0 6.7 B.6 53.0 22: \0
17JUL 19.5 20.5 6.9 8.8 53.0 22:40
24JUL 25.0 27.0 7.4 B.2 33.0 21 :50
24JUL. 25.0 26.5 7.2 8.2 . 29.0 · 22:03

--------------------------------------------------------------.------------------.-----------------------------
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TABLE F-4 CONTINUED.------------------------------._-------------------------------------------------------------------------------
CURRENT vELOCITY

TEMPERATURE (C) DISSOLVED SECCHI ---------------- TOTAL. SAMPLE---...._------.-- OXYGEN else SURFACE BOTTOM CONDUCTI VITY DISSOL.VED DEPTH TIME OF
DATE AIR WATER PH (MG/L) (CM) (CM/SEC) (CM/SEC) (UHMDS/SEC) SOLIDS (M) COLL.ECTION--------------------------------------------------------------------------------------------------------------.
26.JUL 23.0 28.0 6.7 8.5 99.-1 · · 300 0:02
01AUG 20.5 20.5 8.6 8.5 · 27.0 . 22:30
01AUG 20.5 20.8 8.3 8.5 · 18.0 23:11
02AUG 24.0 20.9 8.1 8.2 175.3 6.0 5.0 205 1.8 9:20
03AUG 28.0 23.5 8.1 8.8 203.2 · 11:07
07AUG 19.0 24.5 8.6 8.8 16.0 · 21:57
07AUG 19.0 24.1 8.7 9.0 20.0 22:09
09AUG 18.0 22.7 11.1 175.3 · 350 21:02
16AUG 26.0 22.8 8.2 8.4 157.5 10,16
16AUG 25.5 25.2 8.7 12.8 · 14.0 . · 21 :38
16AUG 25.0 24.5 8.7 13.0 18.0 · 21 :49
21AUG 24.0 23.0 6.0 10.2 15.0 22:00
21AUG 23.5 23.0 8.4 9.6 15.0 22:3B
22AUG 25.0 25.0 8.4 11.0 106.7 275 22:41
29AUG 24.8 24.0 8.7 12.0 15.0 21:02
29AUG 24.5 24.0 8.7 11.5 12.0 21: 13
05SEP 18.5 19.3 6.2 6.8 81.3 2.0 3.0 289 1.2 9:40
07SEP 23.5 22.6 8.1 9.5 78.7 10:40
12SEP 22.0 26.1 8.7 10.6 73.7 450 20: 18
16SEP 17 .5 19.7 7.4 8.5 91.4 10:45
26Sep 15.0 16.1 10.2 63.5 360 21 :53

t:t;I 040CT 10.0 14.9 9.0 9.7 94.0 10.0 2.0 201 1.3 6:45
I 040CT 10.5 15. I 8.7 10.3 91.4 · 325 19:53

O'l lBOCT 11.0 16.8 7.8 7.9 101.6 11 :50
02NOV 11.7 12.2 6.0 9.6 147.3 11 :30
06NOV 13.5 9.3 7.6 11.2 195.6 3.0 2.0 171 1.3 10:45
07NOV 13.0 10.5 7.9 11.8 142.2 260 · 19: 11

-------------------------------------------------"-------------------------------------------------------------



TABLE F-5 WATER QUAL lTV DATA COLLECTED AT ZONE B NEAR TMINS. 1989.---------------------------------------------------------------------------------------------------------------
CURRENT VELOCITY

TEMPERATURE eC) DISSOLVED SECCHI ---------------- TOTAL SAMPLE--------------- OXYGEN OISC SURFACE BOTTOM CONDUCTIVITY DISSOLVED DEPTH TIME OF
DATE AIR WATER PH (MG/L) (CM) (eM/SEC) (eM/SEC) (UHMOS/SEC) SOLIDS (M) COLLECTI ON-----.----------------------------------.----------------------------------------------------------------------
05APR 11.5 6.5 7.4 12.1 25.4 15.0 6.0 101 1.8 9: 15
06APR 7.0 5.2 6.B 12.5 48.0 · · 21:26
l1APR 3.5 6.2 7.1 12.B 40.0 · 22,12
13APR 9.5 7.3 7.6 11.9 88.9 10,35
17APR 16.5 10.0 7.5 11 .4 25.0 21:04
19APR 11.0 12.0 7.1 10.4 116.8 · 210 21 :44
24APR 12.0 12.5 8.3 12.8 20.0 22:02
02MAV 15.0 14.8 7.1 10.0 55.9 4.0 7.0 206 1.3 9:35
03MAY 9.0 13.0 7.2- 10.5 20.0 · 22:36
22MAY 22.0 17.4 7.4 9.1 68.6 · 10:50
22MAY 17 .0 17.2 7.5 9.6 42.0 22:06
25MAY 13.0 16.2 1.0 9.0 63.5 · 200 0: 18
29MAY 18.0 19.0 8.1 11.6 34.0 · 22:09
30MAV, 21.0 18.8 7.1 9.6 7B.7 10:35
30MAV 23.0 19.6 7.6 10.7 78.7 240 21 :58
05JUN 22.0 23.0 7.3 B.5 B8.9 5.0 5.0 195 \,0 9:00
06JUN 19.5 21.B 7.7 8.8 26.0 · 21 :41
08JUN 18.5 19.6 5.4 8.B 88.9 · 9:22
12JUN 17 .5 20.5 1.4 10.1 22.0 22:29
13JUN 21.0 20.7 7.4 10.6 71.1 250 22:24

n:J 21JUN 25.3 20.2 6.3 8.3 33.0 11: 16
I 21JUN 21.5 19.5 6.4 8.5 59.0 22:50

...,j 27JUN 23.5 23.0 6.6 8.2 40.0 21:27
28JUN 21.0 22.8 7.5 7.9 10.2 · 175 22:06
06JUL 22.5 21.0 7.2 8.5 25.4 9.0 8.0 138 1.1 9:55
06JUL 21.0 21.5 7.9 9.B 46.0 23:36
10JUL 28.0 26.2 8.4 10.3 28.0 22:07
14JUL 23.0 21.1 6.8 8.2 53.3 · 10:30
17JUL 19.5 21.0 6.8 8.9 53.0 22:53
24JUL 26.5 26.5 7.5 8.3 29.0 21: 17
26JUL 22.5 27.5 6.9 8.5 96.5 300 1 :09
01AUG 20.5 21.0 8.0 6.5 24.0 · 22:43
02AUG 23.0 21.2 8.1 8.6 101.6 2.0 4.0 244 1. I 9:35
03AUG 27.0 23.2 8.1 8.5 137. 2 10:30
07AUG 19.5 24.5 8.5 8.9 15.0 21 :47
09AUG 17.5 22.0 10.4 11 1.B 450 · 21 :51
16AuG 27.0 23.4 8.2 6.5 152.4 . · 11:00
16AUG 2B.0 25. I 8.6 12.2 6.0 · 21:00
21AUG 24.0 23.2 8.2 9.5 8.0 · 21:48
22AUG 24.5 25.0 8.3 11.5 66.4 420 23:46
29AUG 2,Q .0 24.1 8.7 11 .2 4.0 · 21:24
OSSEP 16.3 19.1 8.0 8.6 76.2 2.0 2.0 382 0.8 9:25
07SEP 24.5 22.9 8.2 9.2 73.7 . 11: 25
12SEP 22.5 26.0 8.5 9.7 71.1 500 21: 14
lBSEP 17.5 19.9 7.6 8.6 76.2 · 11: 30

----------------------------------------------.----------------------------------------------------------------
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TABLE F-S CONTINUED.
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CURRENT VELOCITY
TEMPERATURE ee) DISSOLVED SECCHI ---------------- TOTAL SAMPLE--------------- OXYGEN DISC SURFACE BOTTOM CONDUCTIVITY DISSOLVED DEPTH TIME OF

DATE AIR WATER PH (MG/L) (CM) (CM/SEC) (CM/SEC) (UHMOS/SEC) SOLIDS (M) COLLECTION---------------------------------------------------------------------------------------------------------------
26SEP 14.5 15.7 . 10.6 58.4 450 22 47
040CT 9.0 14.3 8.6 10.2 71.1 4.0 12.0 297 0.9 9 00
040CT 9.7 15.0 8.6 10.0 73.7 425 21 01
ls0eT 10.3 16.5 7.8 8.3 91.4 12 40
02NOV 12.7 12.2 7.9 10.3 149.9 . 12 00
06NOV 12.5 10.0 7.8 11.2 114.3 6.0 7.0 198 1.2 10 35
07NOV 13.0 11.9 7.8 11.3 101.6 310 . 20 00



TABl.E F-S WATER QUALITV DATA COLLECTED AT ZONE 9 NEAR TMINS. 1989.---------------------------------------------------------------------------------------------------------------
CURRENT WELOCITV

TEMPERATURE (C) DISSOLVED seCCHI ---------------- TOTAL SAMPLE--------------- OXYGEN DISC SURFACE BOTTOM CONDUCTIVITV DISSOl.VeD DEPTH TIME OF
DATE AIR WATER PH (MGIl. ) (CM) (CM/sec) (eM/seC) (UHMos/seC) SOLIDS (M) COLLECTION---------------------------------------------------------------------------------------------------------------
05APR 11.5 5.5 7.5 12.2 27.9 25.0 20.0 103 2.2 9:25
06APR 7.8 5.2 7.4 12.5 45.0 21: 11
I1APR 8.5 6.5 7.5 12.5. 38.0 20:24
13APR 10.0 7.1 . 7.2 11.7 78.7 · . · 11: 17
17APR 17.0 10.0 7.5 11,2 30.0 · 20:52
19APR 10.3 11.8 7.0 10.3 119.4 · 220 22:43
24APR 13.0 12.5 8.0 12.2 12.0 . . 21: 23
02MAV 14.0 14.8 7.3 8.7 76.2 11.0 18.0 181 1.8 8:30
03MAV 9.5 13.0 7.3 9.S 20.0 22:02
22MAV 21.5 17 .5 6.7 9.2 76.2 · 10: 10
22MAV 16.5 17.2 7.6 8.a 42.0 . 22:37
2SMAV 12.0 16.2 7.0 9.1 73.7 200 1: 21
29MAV 18.0 19.2 8.0 11.5 30.0 . 21:58
30MAV 20.5 18.8 7.0 10.2 91.4 11: 10
30MAV 22.5 19.6 8.0 10.6 8a.9 240 23:09
05JUN 22.0 23.0 7.5 8.1 109.2 23.0 19.0 173 1.5 8:50
06JUN 18.0 21.8 7.8 8.8 24.0 · 22:09
OaJUN 18.5 19.7 5.6 8.4 91,4 · 9:55
12JUN 18.0 21.0 7.1 10.1 . 21.0 22: 15
13JUN 21.5 20.7 7.5 10.4 B1.3 . 250 23:29

hj 21JUN 24.0 19.9 6.6 9.6 3B.l · 10:23
I 21JUN 21,0 19.2 6.4 8.5 49.0 · 23:07

1.0 27JUN 21,5 23.0 6.8 7.7 30.0 22:35
28JUN 21,0 22.8 7.3 7.9 15.2 180 22:58
06JUL. 22.3 20.7 7.1 8.3 33.0 25.0 23.0 145 2.2 9:35
06JUL 21.0 21.0 7.5 10.0 34.0 23:05
10JUL. 27.5 26.5 B.4 10.5 26.0 · 21:56
14JUL 24.0 21.2 6.9 8.0 61.0 11: 17
17JUL. 19.5 21.0 6.6 8.8 . 46.0 22:25
24JUL. 26.0 27.0 7.7 8.2 24.0 21.34
26JUl. 22.0 27.8 7.3 8.1 101.6 · 300 2:29
01AUG 20.0 21.0 8.0 8.6 21.0 22.58
02AUG 23.0 21.0 8.0 8.3 132.1 10.0 B.O .' 217 1.3 9:50
03AUG 26.7 22.9 8.2 9.0 Is·f.9 9:35
07AUG 19.5 25.2 8.3 8.5 21.0 21 :31
09AUG 15.5 22.5 11.0 165.1 350 23: 15
16AUG 27.5 25.0 8.2 9.4 167.6 11.37
16AUG 24.5 25.5 8.7 12.0 12.0 22:22
21AUG 23.5 23.2 8.4 9.5 11.0 22:54
23AUG 24.3 25.0 8.2 11.2 104.1 275 1 :01
29AUG 23.5 24.1 B.8 10.5 11.0 .' · 21:38
05SEP 18.0 20.1 8.1 8.7 81.3 6.0 4.0 324 1.3 9:08
07SEP 25.0 25.0 8.4 10.3 99.1 12:07
12SEP 20.5 26.1 8.7 10.4 73.7 450 22.09
18SEP 18.0 20.3 7.0 8.4 81.3 · 12: 10

---------------------------------------------------------------------------------------------------------------
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TABLE F-6 CONTINUED.
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CURRENT VELOCITY
TEMPERATURE (C) DISSOLVED SECCHI ---------------- TOTAL SAMPLE--------------- OXYGEN DISC SURFACE BOTTOM CONDUCTIVITY DISSOLVED DEPTH TIME OF

DATE AIR WATER PH (MG/L) (CM) (CM/S~C) (CM/SEC) (UHMOS/SEC) SOLIDS (M) COLLECTION
----------------~--------------~---------------------- --------------.---------------------------------------.--27SEP 13.0 15.5 1.0.3 71.1 390 o 10
040CT 10.0 14.9 8.5 9.7 81.3 12.0 4.0 21B 1.1 9 15
040CT 10.3 15.0 8.4 10.1 76.2 375 22 00
IBOCT 10.2 17.5 8.2 8.0 104.1 . · 9 50
02NOV 13.0 12.3 B.O 9.9 137.2 . . · 13 00
06NOV 11.5 9.4 8.0 11.2 154.9 3.0 9.0 185 1.6 9 35
07NOV 12.0 10.7 7.7 11.6 152.4 275 . · 20 52



TABL.E F-7 WATER QUAL.ITY DATA COLLECTED AT ZONE 10 NEAR TMINS. 1989.
------------------------------------------------~--------------------------------------------------------------

CURRENT VELOCITY
TOTALTEMPERATURE (e) DISSOLVED SECCHI ---------------- SAMPLE.----.--------- OXYGEN DISC SURFACE BOTTOM CONDUCTI VI Ty DISSOLVED DEPTH TIME OF

DATE AIR WATER PH (MG/L) (CM) (CM/SEC) (CM/SEd (UHMOS/SEC) SOLIDS (M) ·COLLECTION--------------------------------------.-------.----------------------------------------------------------------
06APR 6.0 5.2 6.5 12.5 20.0 22: 15
l1APR 5.0 6.0 7.3 12.6 10.0 · 21:39
13APR 10.3 8.1 6.9 11.2 104.1 9: 10
17APR 15.5 10.0 7.4 11 .3 6.0 21 :30
19APR 10.0 12.5 7.5 10.6 167.6 240 19:56
24APR 14.0 12.8 8.5 12.5 · 5.0 20.50
03MAY 9.0 13.0 7.0 8.0 2.0 22.53
22MAY 25.0 17.0 6.9 8.9 53.3 12:10
22MAY 15.5 16.5 7.6 9.5 9.0 23:15
24MAV 14.0 16.1 6.9 9.3 73,7 210 22:26
29MAY 19.0 19.1 7.7 11. 1 5.0 · 21<;23
30MAY 18.0 17.3 7.2 8.4 104.1 9:25
30MAV 24.0 19.7 8.4 11.6 81.3 250 20:07
06.JUN 18.0 21.8 7.8 8.8 4.0 22.33
08JUN 18.0 18.0 7.4 8.9 124.5 . 8: 15
12JUN 17.5 20.2 7.6 10.5 4.0 22.49
13JUN 20.2 20.7 7.7 10.7 83.8 250 · 20:25
21JUN 27.0 19.9 6.5 8.3 40.6 . 12:40
21JUN 22.0 19.3 6.6 8.4 · 12.0 21.55

'"1J 27.JUN 21.0 22.9 6.8 7.9 9.0 23: 13
I 20JUN 23.0 22.8 7.0 7.9 12.7 190 20:33

I-' 06.JUL 21.0 21 ;0 8.2 10.2 9.0 22:39
I-' 10JUL 28.0 26.2 7.9 11.8 5.0 · 21:33

14.JUL 22.0 18.1 7.4 7.3 15.2 · 9:07
17.JUL 19.5 20.2 7.0 8.B 15.0 23.11
24JUL 25.0 27.0 7.0 8.0 8.0 · 22:21
25JUL 22.5 27.8 7.5 8.5 101.6 290 23:08
01AUG 21.0 20.0 8.3 8.B 3.0 22: 12
03AUG 29.7 22.5 8.1 8.4 129.5 11 :50
07AUG 19.5 23.5 8.3 9.0 · 2.0 21 :06
09AUG 18.0 21.6 19.0 162.6 340 19:58
16AUG 24.7 22.7 8.6 10.3 147.3 9.38
16AUG 26.0 25.0 9.0 15.2 3.0 · 21: 19
21AUG 23.5 23.0 8.1 10.1 3.0 22: 19
22AUG 25.0 25.0 8.6 12.2 91.4 255 21:38
29AUG 25.5 24.0 8.8 13.7 2.0 20~39

07SEP 22.0 22.2 8.7 13.2 73.7 9:45
12SEP 22.0 25.1 8.5 10.2 76.2 450 19:04
18SEP 17 .5 21.3 7.7 6.4 50.8 · 9:55
26SEP 15.3 16.3 10.4 86.4 350 20:51
040CT 11.5 15.2 8.9 10.2 91.4 350 18.45
180CT 10.3 16.2 8.5 12.4 101.6 11: 15
02NOV 12.0 12.6 8.2 9.0 139.7 . · 10:45
07NOV 13.0 10.5 8.3 11.7 139.7 290 18:06

-----------------------------------------------~---------------------------------------------------------------
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