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1. INTRODUCTION

This report presents the 1990 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 Policy and Procedures

Manual (GPU 1987). The 1990 survey was the fourth conducted

by RMC following 10 years of monitoring by Ichthyological

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

and Technology, Inc.

The objectives of the aquatic monitoring studies were to

obtain a comprehensive data base necessary to establish the
. .

baseline conditions, evaluate natural fluctuations of

various parameters within the ecosystem, and thereby

identify qny significant biological alterations 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

1990 studies were the fifth conducted during TMINS (Unit 1)

operation following shutdown in 1979.
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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 kID 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 reservoir 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. The intake and discharge

structures for TMINS ~re located along the west shore of TMI

and utilize water from the center channel. The a9uatic

studies program is conducted within the impounded area,

except for creel survey interviews be~ow both dams.

This report is divided into chapters. The first section

contains descriptions of sampling stations, methods, and

schedules. The next section contains statistical and

analytical results of the 1990 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 water

quality criteria. Tables and figures are located the end of

each chapter. All references were combined and appear in

Chapter 8, which precedes the appendices. Each appendix
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corresponds to a discipline and contains, as 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 1990. Program elements consisted of benthic

macroinvertebrates , ichthyop1ankton, seine, e1ectrofishing,

creel surveys, and water quality. This is the 17th annual

report of aquatic monitoring studies at TMINS, and the

fourth prepared by RMC Environmental Services, Inc.

Benthic Macroinvertebrates

Macroinvertebrates were collected monthly from April

through November 1990. A total of 35,347 specimens of SO

taxa was taken. Nine taxa comprised nearly 90% of the

benthic organisms. Limnodri1us hoffmeisteri and Chironomus

decorus group were the most abundant organisms collected.

Hexagenia had the greatest biomass.

In 1990, a total of 1,704 Asiatic clams (Corbicu1a

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

highest at station 9Bl, and identical at llAl and lA2.

Relative abundance of individuals among the taxa and their

composition between stations was also similar, as reflected

by indices of diversity and percent similarity. Total

station density and biomass were variable and highest at

station 9Bli density and biomass at stations lA2 and llAl

were similar.

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 abundances of a few taxa.

Monthly and station densities of Limnodrilus hoffmeisteri,

historically the mos~ abundant taxon, were significantly

different. Densities at stations lA2 and llAl were similar

and significantly lower than that at station 9Bl.

MUltiple year comparisons of number of taxa, diversity,

and similarity showed variation among stations and years. 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 increase

from 1989, due principally to substantial increases of

Limnodrilus hoffmeisteri densities. Trends in

macroinvertebrate densities were suggestive of natural
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fluctuations in environmental variables, especially river

flow and water temperature, rather than TMINS operation.

Ichthyoplankton

Ichthyoplankton samples were collected weekly from April

through August 1990. A total of 5,433 individuals of at

least 26 taxa was taken. Eight taxa comprised over 91% of

the total catch;, pumpkinseed/bluegill and common carp were

most common.

Larvae were first collected in early April, and were

abundant from late April through early May and late May

through August., Early season spawners were dominated by

cyprinids, catostomids, and percids. Members of the

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 eight

most common taxa. stations located upstream (13A2 and 16A1)

and downstream (llA! and 9B1) of the TMINS discharge were

statistically undifferentiated. Densities were

significantly higher on 7 May, 4 to 18 June, and 2 July and

at station 14B1.

community composition was evaluated by diversity and

percent similarity indices. Diversity values ranged from

2.44 to 3.10 for the eight stations. The results were

1-5



influenced by the extreme abundance of the common carp

and/or pumpkinseed/bluegill compa~ed to the other taxa taken

at a station. Percent similarity values ranged from 19.0 to

89.0%. stations near TMINS exhibited high diversity and

percent similarity values, indicating a similar community

composition.

The 1990 data were compared to data collected from 1977

through 1989. Generally, the number, density, and common

species of ichthyoplankton collected in 1990 were below

ranges reported previously. significant differences in

ichthyoplankton densities were noted among years, dates, and

stations over the study period. 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 were conducted once in April, JUly,

October, and November and semimonthly May, June, August,

and september 1990. A total of 31,470 fish of 35 species

was collected. The most fish and greatest biomass occurred

at station 13B5, while the most species were taken at

Station 4A2. Temporally, the most fish were captured on 15

June, while biomass peaked on 18 July.

Minnows ranked first in family composition, and

comprised 71.0% of the total catch. The mimic shiner
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comprised 32.7% of the catch and was the most abundant

species in 1990. other common fishes were spotfin shiner,

. .

• J

· ..

• 1

· .

(24.8%), channel catfish (10.4%), and tessellated darter

(9.2%) •

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

calculated' for spotfin shiner, mimic shiner, and channel

catfish. There was a general trend of increasing K factor

with increasing length for spotfin shiner and mimic shiner •

community composition among stations was compared by

diversity and percent similarity indices. Diversity values

at stations immediately upstream (16Al) and downstream

(10A2) of the TMINS discharge were similar, also the

percent similarity of community composition at these

stations was high. Examination of both diversity and

percent similarity over time (1976 through 1990) revealed no

pattern which differentiated TMINS operational periods from

non-operational periods.

The 1990 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 22 species. Black spot (fluke

cysts), pugheadedness, and skin infections were the most

1-7



prevalent. Patterns of parasitic infection and

morphological anomalies observed in 1990 were similar to

those reported previously, and reflected natural trends in

parasite life cycles, water temperature, and natural

con~itions in York Haven Pond.

Electrofishinq

Electrofishing surveys were conducted once in April,

July, October, and November, and semimonthly in May, June,

August, and September 1990. A total of 5,606 fish of 36

species was taken. No consistent pattern of temporal

abundance was evident.

Sunfishes ranked first in family composition at all

stati9ns, comprising 73.1% of the catch. The pumpkinseed

comprised 20.7% of the catch and was the most abundant

species in 1990. Other common fishes were redbreast sunfish

(18.5%) and smallmouth bass (11.8%).

Analysis of the spatial and temporal differences in the

1990 catch-per-minute data revealed significant differences

among seasons and stations. The seaso~al catch-per-minute

data at the individual stations were variable and revealed

only minor differences. Thus, the 1990 distribution of fish

in York Haven Pond appeared unrelated to TMINS operation.

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

calculated for redbreast sunfish, pumpkinseed, and

1-8
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smallmouth bass. In general, K factors for these species

were highest in Mayor June and were probably associated

with the reproductive condition of the fish. The K factors

for these species were similar to those reported from other

water bodies. A comparison of annual K factors for

redbreast sunfish, pumpkinseed, and smallmouth bass revealed

year to year differences for each species, which were

related to the natural variation in their populations.

Community composition was compared among stations by

diversity and percent similarity indices. Diversity ranged

from 2.97 to 3.61. Pairwise station comparisons of percent

similarity ranged from 26.2 to 78.2%. For stations upstream

and downstream of the TMINS discharge, station diversity and

percent similarity were generally within the upper portion

of their historic ranges.

Annual, monthly, and spatial trends in fish abundance

were analyzed; all factors were significantly different.

Substantial year to year variation in catch rates obscured

any trend. The 1990 catch ranked fourth among all years

(1976 through 1990). 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 suggested that

fish abundance was affected by natural fluctuations in fish

popUlations and environmental factors •
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A variety of parasites, diseases, and/or morphological

anomalies was observed on 20 fishes in 1990. The most

prevalent were leeches, skin infections, and anchor worms

(Lernaea spp.). Patterns of parasitic infection and

morphological anomalies observed in 1990 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 from April through November

1990. A total of 2,639 anglers was interviewed. They

fished for 6,341.71 hours and caught 6,019 fish of which

1,129 were harvested. The resultant catch and harvest per

hour was 0.95 and 0.18 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 ~changein catch usage a.s.a result of

the 1979 TMINS accident. Most angler effort and success

took place in the General Reservoir area. Fishes most

frequently caught were smallrnouth bass, channel catfish,

walleye, and rock bass.

Analysis of variance revealed that fishing pressure and

success varied among creel survey areas in 1990, but months

1-10
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were not significantly different in terms of fish caught,

fish kept, and hours fished. The General Reservoir

supported the highest number of anglers, fish caught, and

hours fished. Harvest was higher at the York Haven

Generating station, but was undifferentiated statistically

from the General Reservoir.

The number of anglers interviewed in 1990 and their

hours fished were among the highest recorded in the 16 year

study period. Analysis of the multiple year data set

identified the General Reservoir and York Haven Generating

station areas as supporting higher levels for all measures

of effort and success than the East and West Dam areas.

Yearly rankings for number of fish caught and kept between

1990 and all other years were undifferentiated.

Channel catfish, rock bass, smallmouth bass, and walleye

have been the most abundant fishes caught and harvested over

the study period. Fluctuations in the catch and harvest of

these species over time were likely related to changes in

angler objectives, size structure of the fish population

sought, and/or production of strong year classes. Most

anglers were fishing as a means of recreation and their

habits appeared unaffected by the presence of TMINS or the

1979 accident.
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Water Quality

Selected water quality parameters were measured at

specific locations throughout York Haven Pond in 1990.

Values determined for water temperature, pH, dissolved

oxygen (DO), and total dissolved solids (TOS) 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 values were limited to areas outside the influence of

the TMINS discharge.

The water quality data collected in 1990 was largely

influenced by high river flow, but some typical seasonal

patterns were evident for a number of parameters.

Generally, mean values for river flow, surface and bottom

velocities, and Secchi disc transparency tended to be higher

in the spring or fall than in the summer. The water

temperature, TOS, pH, and conductivity readings were lower

in the spring or fall and higher in the summer. DO was

inversely related to water temperature. Analysis of

temporal and spatial differences in water temperature, pH,

DO, and TOS revealed significant differences among months.

Only TOS exhibited 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
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homogeneous. Mean river flow in 1990 was high but slightly

below the record flow of 1989. Water temperature, pH, DO,

and TDS data for the macroinvertebrate stations revealed

some year to year differences, yet the 1990 data fell within

the ranges observed previously •

.Individual measurements of water temperature, pH, DO,

and TDS differed significantly among years (1974 through

1990) and months. Sampling station differences were

significant only for TDS. Significant yearly differences

were unrelated to years of TMINS operation or non-operation.

Based on analysis of 17 years of data for water

temperature, pH, and DO, and 13 years fo~ TDS, there is no

evidence of significant infl~ence 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 HACROINVERTEBRATES

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 1990. 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

an 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
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removed from the entire sample. Organisms were placed in

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 sUbs~mples 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.

2-2
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Macroinvertebrate counts were converted to density

(numher/m2) for all analyses. All weights are presented 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 (H'). This index

is expressed as:

1
J s (Nni)H' = - L:

i=l

'1
J

.;.

1
I

,I

1
,f

.1

.\

"

where

H' = information per individual,

ni = total number of individuals in ·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 a measure of the distribution of

organisms among the taxa collected, two communities made up

of completely different species assemblages may have

identical diversity values. Therefore, an estimate of

community similarity in conjunction with the divers~ty

estimate is desirable. Similarity in community composition

among stations was investigated by an index of percent

similarity, which is expressed as:
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PSc = 100 - 0.5 L IA-B/

where

PSc = the percent similarity and

/A-B! = absolute value of the difference between the

percentage of a species in samples A and B.

This is a quantitative comparison of the relative similarity

of the community composition and species abundance between

two samples (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 1990 dates, stations, or replicates were

significant. ANOVAs were performed on logarithmic

transformed densities (loge (density+1)] as was done in

previous years (EA 1985, 1986, 1987; RMC 1988a, 1989, 1990).

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: 1990

Results of 1990 macroinvertebrate collections are

presented in Appendix A. A total of 35,347 specimens of 80
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taxa was taken in 96 collections (Table 2-2). An

oligochaete, Limnodrilus hoffmeisteri (18,140 specimens,

51.3%) and a chironomid, Chironomus decorus group (4,875,

13.8%), together comprised 65.1% of the total

macroinvertebrate abundance. Seven oth~r taxa comprised an

additional 24.4% of the benthic abundance. These were

Pisidium (3,093, 8.8%), Hexaqenia (1,287, 3.6%), Procladius

(1,069, 3.0%), Musculium transversum (964, 2.7%),

Phaenosectra (756, 2.1%), crvptochironomus fulvus group

(745, 2.1%), and Bothrioneurum vejdovskyanum (722, 2.0%).

The remaining 71 taxa accounted for less than 11% of the

total abundance; 46 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 1990 benthic and fisheries surveys,

a total of 1,704 ~. fluminea was collected (Table 2-3).

Specimens were taken at nine separate locations throughout

York Haven Pond.. The benthic surveys accounted for 315

specimens, and represented a substantial increase of g.
fluminea over that reported in 1989 (RMC 1990). Although

870 specimens were collected from stations below the TMINS

discharge nearly as many (834) were taken from stations

above and outside the influence of the discharge. Most
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(78.6%) were collected in the fall (September through

November) as a result of spawning in late spring and summer.

Standard shell lengths ranged from 1.1 to 22.0 rom, with a

mean of 5.4 mm. Over 98% were juveniles (s10.0 rom), while

the others were considered adults of one to two years old.

Age classifications followed RMC (1988b).

2.2.1 sp~tial Distribution

During 1990, 51 taxa were collected at stations 1A2 and

llA1; 54 were collected at 9B1 (Table 2-4). Total station

density was similar for Stations 1A2 and 11A1; density at

station 9B1 was a third higher than at the other two

stations (Table 2-5). The oligochaete, Limnodrilus

hoffmeisteri was numerically dominant at all stations (Table

2-6); it comprised over 60% of the total benthic abundance

at statio~ 9B1, and 47.7 and 41.9% at 1A2 and 11A1,

respectively. L. hoffmeisteri density at Station 9B1 was

double that of stations 1A2 and 11Al. The midge, Chironomus

decorus group was second in total benthic abundance; density

was greatest at station 1A2 (1,420 organism/m2). The

overall density at 11A1 was slightly less (1,028/m2) and

substantially lower at 9B1 (432/m2).

Among the other macroinvertebrates, the mollusc,

Pisidium, was the second most abundant taxa at station 9Bl
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(860/m2), and ranked third at stations 11A1 (624/m2) and lA2

(343/m2). The mayfly, Hexagenia, was the third most

abundant taxa at Station 9B1 (540/m2) and was common at 11A1

(171/m2). The midge, Proc1adius, was most abundant at

Station 11A1 (259/m2); although less, densities at the other

stations were similar. The mollusc, Musculium transversum,

was abundant at station 9B1 (377/m2); its abundance at

stations 1A2 and 11A1 was sUbstantially less. The midges,

Phaenopsectra and cryptochironomus fulvus group, were most

abundant at stations 1A2 (255/m2) and 9B1 (217/m2),

respectively. The oligochaete, Bothrioneurum vejdovskyanum

was abundant at Station 1A2 (274/m2), but was scarce

elsewhere.

Biomass trends for the three stations were similar to

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

was highest at Station 9B1 (4,106.7 mg/m2), intermediate at

Station llA1 (2,229.6 mg/m2), and lowest at station 1A2

(1,504.2 mg/m2). Five taxa (Hexagenia, Limnodrilus

hoffmeisteri, Chironomus decorus group, pisidium, and

Corbicula fluminea) made up 83.2% of the biomass at Station

lA2, 79.0% at station 11A1, and 89.8% at station 9B1.

The mayfly, Hexagenia, the fourth ranked taxon

numerically, was the dominant taxon in terms of biomass

(1,091.2 mg/m2) (Table 2-8). It was the dominant taxon at

Stations 11A1 and 9B1 and ranked third at lA2. The
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numerically dominant taxa, Limnodrilus hoffmeisteri (592.8

mg/m2) and Chironomus decorus group (351.5 mg/m2), also made

up a substantial portion of the annual biomass. ~.

hoffmeisteri comprised a large portion of the biomass at all

stations; it ranked second at each station, ranging from

381.8 mg/m2 at 11A1 to 1004.2 mg/m2 at 9B1. ~. decorus

group ranked first at station 1A2, and comprised a large

portion of the biomass at station 11A1. pisidium

contributed SUbstantially to the annual biomass at all

stations, particularly station 9B1. The Asiatic clam,

Corbicula fluminea, comprised a substantial portion of the

annual biomass at station 11A1.

2.2.2 Temporal Distribution

Numbers of macroinvertebrate taxa collected at each

station varied among sampling dates; no discernible seasonal

trend was evident (Table 2-4). Monthly, the number of taxa

collected ranged from 31 in July to 42 in August and

October. Variation in the number of taxa was least at

station 11A1, ranging from 24 (JUly) to 29 (April), and

greatest at Stations 1A2 and 9B1 (range 17 to 27). The

number of taxa WaS highest at station 11A1 on each sample

date.

Monthly densities in 1990 increased from April to a peak

in June, declined through August, and increased to a second

2-8
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peak in October (Table 2-5). Generally, individual station

densities followed similar trends, peaking in June (ilA1 and

9Bl) or July (lA2) , then decreasing, only to increase to a

second and larger peak in September (9Bl) or October (lA2

and 11Al). 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 peaked

in July at station 1A2, August at 11Al, and September at

9B1. Differences in periods of peak abundance indicated

that the L. hoffmeisteri breeding cycles were not

syn~hronous among the stations. C. decorus group was more

limited in its abundance; most (42.7%) were collected in

October, when populations peaked at all stations.

Monthly biomass values increased from April to a peak in

June, declined through AugUst, and reached a secondary

peaked in November (Table 2-7). Individual station biomass

values followed similar trends, reflecting the bimodal

nature of macroinvertebrate abundance. High biomass values

in June were primarily due to Hexagenia, which comprised

over 62% of the monthly biomass (Table 2-10). The secondary

peak in November resulted mostly from Limnodrilus

hoffmeisteri, Chironomus decorus group, and Hexagenia

nymphs, which accounted for 68.0% of the monthly biomass.

Biomass trends for ~. decorus group were similar to density
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trends; peak biomass occurred in the spring (April through'

June) followed by a second peak in the fall (October or

November). L. hoffmeisteri biomass values paralleled

density trends observed at stations 1A2 and 9B1; highest

values occurred in July at station 1A2 and September at

station 9B1. In contrast, the biomass at station 1~1 was

low during the peak abundance in August. The slight

difference between density and biomass peaks at the stations

indicated the presence of smaller individuals. Biomass

trends for Hexagenia were similar to those for density at

station 1A2. However, biomass at stations 11A1 and 9B1 was

low during the peak abundance in April, also indicative of

smaller individuals.

A three-factor ANOVA was performed on log-transformed

densities of Limnodrilushoffmeisteri, to assess trends with

respect to sampling month 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 that April and November ranked

lowest and October highest; they were significantly

different from each other. However, mean densities for all

other months were similar. The TUkey's studentized range
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test for station differences indicated that densities of L.
hoffmeisteri at stations 11Al and lA2 were similar and

significantly different from station 9B1. 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 1990 was

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

station values were very similar at stations lA2 (2.57) and

9Bl (2.42) (Table 2-13). Monthly station H' values were

variable and ranged from 1.72 in August at 9Bl to 3.47 in

April at 11Al. Overall, diversity was high in the spring

and low in the summer and fall (July through November).

This generally reflected the evenness component

(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. For example, the low diversity value

observed in August was attributed to a substantial increase

in the abundance of Limnodrilus hoffmeisteri at all

stations, especially 9B1 where it comprised over 86% of the
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organisms among 22 taxa. Higher H' values in the spring

were the result of a more even distribution of individuals

among the taxa.

In addition, spatial variations in diversity may also

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) typically provides a more diverse

habitat and an increase in available niches for a greater

number of taxa.

Substantial seasonal variability in community

composition characterized the 1990 benthic macroinvertebrate

collections. Monthly percent similarity indices (PSc) among

station pairs varied from 49.7% between stations 1A2 and 9Bl

in April, to 83.3% between stations lA2 and 11A1 in August

(Table 2-14). The low PSc between stations 1A2 and 9B1 in

April was due to the high proportion of Hexagenia and

Procladius at station 9Bl relative to station 1A2. Pair-

wise station comparisons for· 1990 indicate that stations

paired with the TMINS discharge (11A1) had higher PSc values

(74.4% and 78.8%) than the other station pair. Benthic

communities at stations 1A2 and 9B1 were least similar

(69.1%). The differences among PSc values in 1990 were
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probably attributed to microhabitat differences among

stations.

2.4 MULTIPLE-YEAR COMPARISON

To determine if differences existed between the 1990

benthic community data and data collected previously (1976

through 1989), 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 15-year period has been highly variable,

especially at station 1A2 (Figure 2-2). Number of taxa in

1990 was within the range observed previously at all

stations. Compared to 1989, the number of taxa in 1990 was

slightly higher at station 9B1 and noticeably lower at 1A2

and 11A1. Number of taxa collected in 1990 was generally

comparable to that collected from 1984 through 1989, which

represented a period of reduced taxa richness at all

stations. However, the 1990 spatial trends in number of

taxa differed from those of 1984 to 1986. station 9Bl

supported the greatest number of taxa in 1990, followed by

stations 1A2 and 11A1. In 1988 and 1989, station 1A2

yielded the greatest number of taxa, as well as most

previous years (1976 through 1983).
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comparison of 1990 Shannon-Wiener diversity values (H')

with those for 1976 through 1989 indicated that the 1990

values were among the highest observed in the 15-year period

(Figure 2-3). In fact, diversity at Station 11Al was the

highest to date. The H' values have steadily increased at

station 11A1 since 1984. Diversity at station 1A2 decli~ed

in 1990 but was still within the historical range. The 1990

values at all stations were most similar to the higher

values recorded prior to 1984. Diversity relationships

among stations for 1990 were similar to those observed for

non~operational years (1979 through 1985). Diversity at

station 1A2 was higher during the operational years, 1976

through 1978 and 1988 and 1989, than those years following

the TMINS shutdown (1979), when diversity at stations 11A1

and 9B1 was comparable to station 1A2.

The PSc values for 1976 through 1990 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 15-year PSc

data, for each station pair, indicated that similarity

between each of the station pairs was comparable. The two

downstream stations, 11A1 and 9B1, exhibited the greatest

similarity (82 percent), while the least similarity (77
.~~

percent) occurred between the upstream control station (lA2)

and the station located 1,975 m downstream of TMINS (9B1).
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In 1990, percent stmilarity between all station pairs

generally decreased from the values reported in 1989, yet

was within the ranges reported previously. The differences

that existed were attributable to minor shifts in current

velocity and substrate composition. Generally, the same

type of be~tnic 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 cycle~ as some of the sources

for the long-term fluctuations observed at the TMINS

stations. Generally, overall densities at all stations

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

to the period following TMINS shutdown. Total

macroinvertebrate density in 1990 increased over that

reported in 1989, except at station 11A1. This increase was

primarily due to a large gain in Limnodrilus hoffmeisteri

abundance. The increase in density likely resulted from

favorable water temperatures which resulted in several

successfUl breeding cycles. Spatial density trends for 1990

showed a pattern reminiscent of that observed during non

operational years. Prior to the TMINS shutdown in 1979,

densities were greatest at station 11A1j after shutdown,

Stations lA2 or 9B1 had the greatest benthic abundance.
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Limnodrilus hoffmeisteri has consistently been among the

dominant benthic macroinvertebrates in the TMINS

collections, comprising 31 to 84% of the total abundance

from 1976 through 1989. In 1990, ~. hoffmeisteri ranked

first and comprised 51.3% of the total abundance.

Generally, ~. hoffmeisteri densities were high during the

period 1976 through 1980, and much reduced from 1981 through

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

have been variable. In 1990, densities were comparable to

those collected during 1981 to 1984. Density at station 1A2

(upstream of the TMINS discharge) in 1990 was the highest

since 1986 and represented a 75.6% increase over that

reported in 1989. Densities at Stations 11A1 and 9B1, were

. also noticeably above those reported in 1989, yet were

within their historical ranges.

The increase in L. hoffmeisteri density in 1990 suggested

a natural response to favorable environmental conditions.

High densities of L. hoffmeisteri may be du~ to reduced

scouring of the bottom sediment, favorable river flow,

and/or warmer water temperatures in the spring and summer

which may afford better breeding conditions resulting in a

population increase.

The midge, Chironomus decorus group, second in annual

abundance prior to 1989, was the second most abundant taxa

in 1990, accounting for 13.8% of the total density. Annual
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station densities of g. decorus group have varied by an

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

consistent pattern among stations was evident. In 1990, c.
decorus group densities decreased sharply at all stations •

In fact, density at station 981 declined 83.6% from that

reported in 1989, while density at 1A2 and 11A1 declined

25.3 and 58.2%, respectively. Although reduced from peak

densities reported in 1989, all values were within the range

of previous years.

None of the station abundance data for benthic

macroinvertebrate communities suggest influence by TMINS.

Fluctuations in environmental variables, especially river

flow and water temperature, ~eem to exert 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

TM-MI-1A2*

TM-MI-l1A1

TM-MI-9Bl

* Prefi x Tf'H1I-

Location and Description

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 rangin~ from silt and clay to gravel. In the
absence of stratification, most substrate composed of silt,
clay, fi ne sands ,. and organ i c detri tus.

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

West shore of Three Mile Island, 1975 m downstream from
discharge, 1 to 15 m offshore. Water depth varied from 0.5
to 2.25 m. Substrate composed of silt, clay, fine sands,
and organic detritus. .
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TABLE 2-2 NUMBER AND P~RCENT ABUNDANCE OF MACROINVERTEBRATES COLLECTED FROM STATIONS NEAR TMI'NS.
APRIL THROUGH NOVEMBER 1990.-----------------------------------------------------------------------------------------------------------

CUMULATIVE CUMULATIVE
TAXA NUMBER PERCENT TOTAL PERCENT

-------------------------- ------- ------- ---------- ----------
Llmnodrllus hoffmelsteri 16140 51.3 18140 51.3
Chironomus decorus 4875 13.8 23015 65.1
Pisidium 3093 a.9 26109 73.9
Hexagenia 1297 3.6 27395 77.5
Procladius 1069 3.0 28464 80.5
Musculium transversum 964 2.7 29428 83.3
Phaenopsectra 756 2.1 30184 85.4
Cryptochironomus fulvus 745 2.1 30929 87.5
Bothr1oneurum vejdovskyanum 722 2.0 31651 89.5
GammBrus fasciatus 584 1.7 32235 91.2
Hydro~imax grises 490 1.4 32715 92.6
Arcteona1s lomondi 418 1.2 33133 93.7
Corbicula fluminea 315 0.9 33448 94.6
Tublficidae 262 0.7 33710 95.4
Ilyodrilus templetonl 247 0.7 33957 96.1
Chironomid pupae 166 0.5 34123 96.5
Coelotanypus 153 0.4 34276 97.0
Helobdella elongata 145 0.4 34421 97.4
Ceratopogonidae 139 0.4 34560 97.9
Limnodrilus udekemianus 118 0.3 34678 98.1
Polypedilum scalaenum 109 0.3 34787 98.4
Ablsbesmyla 107 0.3 34894 98.7

t'V ManayunkiB speciosa 66 0.2 34960 99.9
I Stenelmls 42 0.1 35002 99.0

f-' Nematoda 41 0.1 35043 99.1
\.0 Tanytarsus 30 0.1 35073 99.2

Branehiura sowerby1 29 0.1 35101 99.3
Museul fum 25 0.1 35126 99.4
Limnodr11us claparedianus 23 0.1 35149 99.4
Helobdella stagnalis 14 0.0 35163 99.5
Epoicocladius 13 0.0 35176 99.5
DUbil"aphia 12 0.0 35188 99.6
Oemicryptochironomus 12 0.0 35200 99.6
Erpobdel1idae 11 0.0 35211 99.6
Prostoma 9 0.0 35220 99.6
Optioservus 9 0.0 35229 99.7
Oecetis 8 0.0 35237 99.7
Anodonta cataracta 8 0.0 35245 99.7
ActinObdel1a inequiannulata 8 0.0 35253 99.7
Stylurus 7 0.0 35260 99.8
01crotendipes neomodestu5 7 0.0 35267 99.8
Fossaria 6 0.0 35273 99.B
Ou1stadrl1us multisetosus 6 0.0 35279 99.8
Eudochlronomus 6 0.0 35295 99.8
Aulodrilus pluriseta 5 0.0 35290 99.8
Nectopsyche 4 0.0 35294 99.9
SiBlis 3 0.0 35297 99.9
Cricotopus 3 0.0 35300 99.9
Cor1xidae 3 0.0 35303 99.9
Potamanthus 3 0.0 35306 99.9
Lumbr1culidae 3 0.0 35309 99.9
Nematlomorpha 3 0.0 35312 99.9
Hydropsyche 2 0.0 35314 99.9

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



TABLE 2-2 CONTINUED.

CUMULATIVE CUMULATIVE
TAXA NUMBER PERCENT TOTAL PERCENT

-------------------------- ------- ------- ---------- ----------
Chaoborus 2 0.0 35316 99.9
Polyped1um 1111noense 2 0.0 35318 99.9
Dero 2 0.0 35320 99.9
Enchytrae1dae 2 0.0 35322 99.9
Chrysops 2 0.0 35324 99.9
Placobdella pep1111fera 2 0.0 35326 99.9
Baetis 1 0.0 35327 99.9
Orthoclad1us 1 0.0 35328 99.9
Harn1sch1e 1 0.0 35329 99.9
psychomy11daa I 0.0 35330 100
M1croch1ronomus 1 0.0 35331 100
Tr1corythodes 1 0.0 35332 laO

N Stenonema 1 0.0 35333 laO
I Euk1effer1el1a 1 0.0 35334 100

N Orconectes 1 0.0 35335 100
0 Duges1a t1gr1na 1 0.0 35336 100

Mystac1des 1 0.0 35337 100
MaCronychus 1 0.0 35338 100
51gara 1 0.0 35339 lOa
Cryptotond1pes I 0.0 35340 100
Centropt11um 1 0.0 35341 laO
Amnicola ·1 0.0 35342 100
5parganoph11us 1 0.0 35343 laO
Ephemerella 1 0.0 35344 100
Baet1seo 1 0.0 35345 100
Cladopelma 1 0.0 35346 100
Natars1a 1 0.0 35347 lOa

-----------------------------------------------------------------------------------------------------------
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TABLE 2-3

Shell length frequency (5 mm grouPs) and relative age (years) of Corbicula fluminea, collected
by seine and ponar grab near THINS, April through November 1990. Station prefix for seine (TH-SE-)
and benthos (TH-HI-) was deleted from table.

length seine Benthos • Total Age
(mm) 1385 10B5 16M 10A2" 983" 4A2 1A2 11A1" 981* (Years)

0-5.0 267 11 78 113 121 3 69 71 64 797 <0.5

3 1.6-2.0

6 1.1-1.5

23 1.0

1704

0.5-1.087525

91

69

142

11

82

5.1-10.0 298 5 65 268 130 4

N
I 10.1-15.0 12 - 4 2 2

N
t-'

15.1-20.0 4

20.1-25.0

Total 581 16 147 384 253 8
" Stations located at or below the THINS discharge.



TABLE 2-4

Number of macroinvertebrate taxa collected each month at stations near THINS, April through
Novenber 1990.

Station Apr Hay Jun Jul Aug sep Oct Nov Total
TH-HI-1A2 26 23 25 21 22 18 27 17 51

TH-HI-11A1 29 26 28 24 27 25 28 24 51

TH-MI-9B1 22 23 24 19 22 25 27 24 54

• J

Total 41 37 37 31 42 36 42 34 80 .,

TABLE 2-5

Monthly density (number/m2) of benthic macroinvertebrates collected at the sampling stations ....
near THINS, April through November 1990.

Total
Station Apr May Jun Jul Aug Sep Oct Nov Mean
TM-HI-1AZ 2547 4272 9400 10279 4008 3431 10884 2306 5891

TM-HI-11A1 5312 4834 7462 5014 5269 6555 8596 5695 6092

TM-HI-981 5057 6493 8171 5676 9858 14527 9702 11696 8898

Total Mean 4305 5200 8344 6990 6378 8171 9727 6566 6960
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TABLE 2-6 DENSITY (NUMBER/m2) AND PERCENT "COMPOSITION OF MACROINVERTEBRATES COLLECTED AT EACH
STATION NEAR TMINS, APRIL THROUGH NOVEMBER, 1990.

N
I

N
W

Species

Ab l"abesmy i a
Aetinobde1la inequiannulata
Amnicola "
Anodonta cataracts
Arcteonais lomondi
Au10drilus plurisets
Baetis
Baetil!lcll
Bothrioneurum vejdovskysnum
Branchiura sowerbyi
Centroptilum
Cerstopogonidae
Chaoborus
Chironomid pupae
Chironomus decorus
Chrysops
Cladopelma
Coe1otanypus
Corbicula flumines
Cori II idee
Cricotopus
Cryptochironomus fu1vus
Cryptotendipel!l
Oem1cryptoehironomus
Daro
D1crotendipes neomodestus
DUbiraphis
Duges i a t i gri na
Enchyt rse idee
Ephemerells
Epoicocladius
Erpobde 1 1 i dae
Eudochironomus
Euk1efferiella
Foesaris
Gammerus fasciatus
Harnisch1a
Helobdel1s elongate
Helobdella stagnalis
HexIIogen1a
Hydrolimax grises
Hydropsyehe
I1yodrilus templetoni
Limnodrilus claparedianus
Limnodrilus hoffmeisteri
Limnodrilus udekemisnus
Lumbricul'ldaa
Macronychus
Manayunkia speciosa
Microehironomus
Museul ium
Museulium transversum
Mystacides

Density

12
1

3
3

I
274

16
1

18

54
1420

18
48

1
1

64
1

1
4
3

17

6

49
55

55
4

2B10
57

2

10
53

1

lA2

Percent

0.2
0.0

0.1
0.1
·0.0

4.7
0.3
0.0
0.3

0.9
24.1

·0.3
0.8
0.0
0.0
1.1
0.0

0.0
0.1
0.1

0.0

0.0

0.0

0.3

0.1
·0.8

0.9

0.9
0.1

47.7
1.0
0.0

·0.0

0.2
0.9
0.0

Density

32
1

3
145

73
1

35.
21

1028
1.

26
84

1
159

6

2
6

197

53
8

171
156

1
58
10

2553

1
38

5
139

llA 1

Percent

0.5
0.0

0.0
2.4

0.0

1.2
0.0

0.6.
0.3

16.9
0.0

0.4
1.4

0.0
2.6

o. ,

0.0
0.0

0.0
0.1

3.2

0.9
0.1
2.8
2.6
0.0
1.0
0.2

41.9

0.0
0.6

0.1
2.3

Density

19
2
1
2

99

·80

·28
1

23
432

1
46
54

1

217

·3
1
5

4

4
131

1
27

540
73

1
32
·5353

12

377

981

Percent

0.2
0.0
0.0
0.0
1 • 1

0.9

0.3
0.0
0.3
4.9

0.0
0.5
0.6
0.0.
2.4

0.0
0.0

0.0

0.0
0.1

0.0

0.0
1.5
0.0
0.3

6.1
0.8
0.0
0.4.

60.2
0.1

0.0

4.2

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



TABLE 2-6 CONTINUED.

-----------------------------------------------------------------------------------------------------
1"2 1 lA 1 961------------------ ------------------ ------------------

Species Density Percent Dens ity Percent Density Percent-----------------------------------------------------------------------------------------------------
Natars1a 1 0.0 . ·Nectopsyche 1 0.0 I 0.0
Nematoda 5 0.1 l7 0.3 3 0.0
Nematomo,.pha . · 2 0.0
Oecetis I 0.0 4 0.0
Opt1oservus 1 0.0 2 0.0 2 0.0
Orc:onec:tes 1 0.0
Orthocled1us I 0.0
Pheenopsectra 255 4.3 1 18 1.9 74 0.8
Phddium 343 5.8 624 10.2 860 9.7
Plecobdella pap1111fe"a 1 0.0 I 0.0
Polyped11um scalaonum 23 0.4 1S 0.3 24 0.3
Polyped1um 1111noens8 I 0.0 I 0.0
Potamanthus I 0.0 I 0.0 1 0.0
p,.oclad1us 178 3.0 259 4.2 195 2.2
Prostoma 1 0.0 4 0.1

N Pl5ychomyi1dae I 0.0
I Qu1stad,.1lus mult1setosus 2 0.0 2 0.0 .

N Shll1s . 2 0.0
""" Sigara I 0.0

Spa,.ganoph1lus I 0.0 · .
Stenelm1s 9 0.2 14 0.2 2 0.0
Stenonema I 0.0 .
Stylurus 2 0.0 I 0.0 1 0.0
Tanytarsus 5 0.1 10 0.2 3 0.0
Tri corythodes I 0.0
Tubificidae . 5 0.1 1S0 1.7

-----------------------------------------------------------------------------------------------------
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TABLE 2-7

Monthly biomass (mg/m2) of benthic macroinvertebrates collected at the sampling stations
near THINS, April through November 1990.

Total
Station Apr May Jun Jul Aug Sep Oct Nov Mean

TH-MI-1A2 667.3 1669.2 3130.4 2254.7 576.1 820.9 2463.6 451.3 1504.2

TM-MI-11A1 3819.5 1914.9 3814.3 1337.9 666.4 1445.6 2269.8 2568.0 2229.6

TM-MI-9B1 2938.1 4241.5 10510.4 4337.9 1437.6 2638.9 2328.0 4421.1 4106.7

Total Mean 2475.0 2608.5 5a18.4 2643.5 893.4 1635.2 2353.8 2480.2 2613.5
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TABLE 2-8 BIOMASS (mg/m2) AND PERCENT COMPOSITION OF MACROINVERTEBRATES COLLECTED AT EACH
STATION NEAR TMINS. APRIL THROUGH NOVEMBER. 1990.

,[

N
I

N
CI

Species

Ablabesmyia
Act'nobdella inequiannulata
Amn1cola
Anodonta cataracts
Arcteonais lomondi
Aulodrilus pluriseta
BaaHs
Beetisca
Bothr1oneurum vejdovskyanum
Branchiura 50werbyi
Centroptilum
Ceratopogonidae
Chaoborus
Chironomid pupae
Chironomus decorus
Chrysops
Cladopalma
Coelotanypus
Corbicula fluminea
Cor1xidae
Cricotopus
Cryptoch1ronomus fulvus
Cryptotend1pes
Oemicryptoch1ronomus
Dero
Dicrotendipes neomodestus
Dub1raphia
Dugesia tigrina
Enchytraeidae
Ephemerella
Epoicocladius
Erpobdelildae
Eudoch1ronomus
Eukleffer1ella
Fossaria
GammBrus fasciatus
Harnisch1a
Helobdella elongata
Helobdella stagnalis
Hexagen1a
Hydrol1max grisea
Hydropsyche
Ilyodr11us templetoni
Limnodrilus clapared1anus
Limnodr1lus hoffmeisteri
Limnodrilus udekemianus
Lumbriculidae
Macronychus
MBnayunkiB speciosa
Microch1ronomus
Museu! ium
Musculium transversum
Mystac1des

Blomass

2.5
5.6

M
M

M
25.6
29.3

M
2.2

19.0
525.5

1.7
71.5
0.4

M
6.2

M

M
O.B
0.4

M

0.1

M

1.3

1.6

135.3
9.5

0.8
1.2

392.4.
9.6
1.5

0.1

2.0
B.2

M

lA2

Percent

0.2
0.4

M
M

M
1.7
1.9

M
0.1

1.3
34.9

0.1
4.8
0.0

M
0.4

M

M
0.1
0.0

M

0.0

M

0.1

0.1

9.0
0.6

0.1
0.1

26.1
0.6
0.1

0.0

0.1
0.5

M

~ ..1. ~

Blomass

9.4
0.3

4.1
4.0

0.1

14.4
0.7

4.5

7.7
358.0

0.1

2.9
141.0

M
17.2

0.5

0.1
0.1

0.1
156.0

67.5

23.9
3.3

807.9
15.4
0.1
1.1
1.5

3Bl.B

M
1.a
0.5

40.2

11 A1

Percent
0.4
0.0

0.2
0.2

0.0

0.6
0.0

0.2

0.3
16.1
0.0

0.1
6.3

M
0.8

0.0

0.0
0.0

0.0
7.0

3.0

1 .1
0.1

36.2
0.7
0.0
0.0
0.1

17.1

M
0.1

0.0
1.8

Blomass

2.7
1.6

M
B.2
3.5

10.3

2.5
0.1

12.5
171.0

M
3.0

73.8
M

27.7

0.1
M

0.6

M
0.4

0.2

M
B1.0

M
12.8

2331
6.6
2.5
0.2

1004
2.9

M

131.4

981

Percent

0.1
0.0

M
0.2
O. ,

0.3

0.1
0.0
0.3
4.2

M
O. ,
1.8

M

0.7

0.0
M

0.0

M
0.0

0.0

M
2.0

M
0.3

56.7
0.2
0.1
0.0

24.5
0.1

M

3.2
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TABLE 2-8 CONTINUED.

lA2 l1Al 981
------------------ ------------------ ------------------

Species Biomass Percent Biomass Percent 8iomass Percent-----------------------------------------------------------------------------------------------------
Natar51e M M
Nectopsyche M M 2.0 0.0
Nematoda 0.5 0.0 2.2 0.1 0.3 0.0
Nematomorpha · . 0.2 0.0
Oecetis 0.1 0.0 . 0.4 0.0
Opt1oservus 0.5 0.0 0.4 0.0 0.7 0.0
Orconectes M M
Orthocladius M M
Phaenopsectra 36.0 2.4 9.2 0.4 25.5 0.6
Pisidium 126.4 6.4 74.2 3.3 106.1 2.6
Placobdella pap111ifera · . 3.4 0.2 M M
Polypedilum scalaeoum 2.1 0.1 1.2 0.1 2.1 0.1
Polypedium 111100e05& M M M M
Potamanthus 0.1 0.0 M M 0.1 0.0

t'V Procladius 15.1 1.0 43.8 2.0 28.9 0.7
I Prostoma 0.1 0.0 0.4 0.0

t'V Psychomyiidae M M-..I .
Quistadrilus multisetosus 0.1 0.0 M M
Sia1is . . 0.4 0.0
Sigare · 0.4 0.0
Sparganophilus M M .
Stenelmis 3:4 0.2 6.7 0.3 0.9 0.0
Stenonema 0.1 0.0
StYlurus 65.7 4.4 21.4 1.0 22.3 0.5
Tanytarsus 0.1 0.0 M M M M
Tr1corythodes 0.1 0.0
Tubificidae 0.6 0.0 26.1 0.6

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

the balance, or individuals were not weighed.
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1 ' TABLE 2-10,
· .

Honthly biomass (mg/m2) of key macroinvertebrate taxa (>1.8~ of the total biomass) collected from stations near'THINS,
r , April through November 1990. Dashes indicate taxa not present.

· .
Apr May Jun Jul Aug Sep Oct Hov Total Mean

; 1 Hexagenia
TM-MI-1A2 85.1 5.7 199.0 156.9 618.1 17.5 135.3

• J TM-MI-11A1 1733.9 885.6 2074.2 541.1 31.2 332.7 301.5 562.8 807.9
=i'M-HI-9B1 1943.8 2529.8 8654.1 2802.4 14.6 157.8 549.1 1992.4 2330.5

r 1

• I Limnodrilus hoffmeisteri
TH-HI-1A2 166.8 358.7 543.0 684.8 384.2 245.7 551.0 204.6 392.4

! 1 TM-MI-11A1 164.0 268.4 684.3 330.3 329.4. 209.8 458.4 609.6 381.8
TM-HI-9B1 294.0 937.1 1275.5 416.4 962.7 1700.4 1245.7 1202.3 1004.2

- I

• 1 Chironomus decorus group

I. ]

TM-HI-1A2 345.9 708.9 2093.1 146.0 39.2 229.7 613.4 27.4 525.5
TH-MI-11A1 819.9 319.5 463.6 7.1 3.8 265.6 597.8 387.0 358.0
TM-HI-9B1 155.5 270.8 73.2 11.3 120.0 201.3 535.4 171.0· ,

• J Pisidium
TM-HI-1A2 12.3 242.0 104.0 578.4 7.6 14.6 27.9 24.1 126.4· , TM-MI-11Al 29.8 38.3 56.7 67.1 57.6 168.7 106.3 69.0 74.2

~

• I
TM-HI-9B1 47.7 50.1 134.2 125.7 138.9 266.5 74.7 10.9 106.1

• I Corbicula fluminea
TH-MI·1A2 42.1 99.7 353.5 77.0 71.5

• i TM-MI-1M1 79.9 166.8 9.0 192.8 219.3 460.3 141.0
TM-HI-981 111.5 53.9 424.8 73.8· )

• j Husculium transversum
TM-HI'1A2 0.9 15.6 3.8 4.2 0.9 39.7 8.2
TM-MI-11A1 12.3 4.7 18.4 124.8 7.6 64.7 35.0 54.3 40.2
TH-HI-981 25.5 40.6 138.5 512.3 47.2 98.3 105.4 83.6 131.4

Erpobcleltidae
TH-MI-1A2

• I TH-HI-11A1 629.5 119.1 59.5 85.5 208.4 145.6 156.0

· , TM-HI-9B1

• I Gammarus fasciatus
TH-MI'1A2 2.4 2.4 2.4 3.3 1.3
TM-HI'11A1 7.6 89.3 352.1 33.6 3.3 4.2 50.1 67.5
TM-HI-981 14.2 90.7 461.7 1.9 0.9 78.9 81.0

At t Other Taxa
TM·HI·1A2 56.2 338.4 185.2 796.8 141.8 74.2 299.6 57.6 243.7
TM-HI·11A1 422.5 190.0 85.1 67.1 168.2 122_4 338.8 229.2 202.9
TM-HI-9B1 471.6 398.9 144.1 19.4 260.9 184.3 96.9 92.6 208.6
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TABLE 2-11

Three-factor analysis of variance test results for Limnodrilus hoffmeisteri collected from
stations near THINS, April through November 1990. 'Test was performed on loge (density +1).

t'I.>
I

w
o

Source df
Model (r''''0.840) 53

Month 7
Station ,
Replicate 3
Month-Station 14
Month-Replicate 21
Station-Replicate 6

Error 42
Corrected Total 95
* Significant at P~O.Ol.

TABLE 2-12

Sun of Squares HearL~Quare F Value . P Value
86.195 1.626 4.15 0.0001*
24.847 3.550 9.07 0.0001*
13.960 6.980 17.83 0.000111'
0.670 0.223 0.57 0.6377

34.248 2.446 6.25 0.0001*
10.083 0.480 1.23 0.2799
2.387 0.398 1.02 0.4279

16.445 0.392
102.640

Summary of Tukey's studentized range tests for Limnodrilus hoffmeisteri collected near THINS,
April through November 1990. Underlined means are not significantly different (P~0.05) and
are ranked from highest to lowest transformed [loge (density+1)] mean. Means are listed
parenthetically_

Month Oct
(8.28)

Jun
(8.23)

Aug
(8.18)

Sep
(8.13)

Jul
(8.13)

May
<7.66)

Nov
(7.20)

Apr
(6.84)

Station TH~MI'9Bl

(8.34)·
TH-HI-11A1

(7.73)
TM-MI-1A2

(7.42)

.1..:
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1. TABLE 2-13

Monthly diversity indices for the macroinvertebrates collected at stations near THINS,
April through November 1990.

l,

• 1
Station Apr May Jun Jul Aug Sep Oct Nov Annual

Diversity· , TM-HI-1A2 2.56 2.51 2.16 2.07 1.94 2.26 2.06 2.30 2.57

, 1 TH-MI-11A1 3.47 2.91 2.60 2.13 1.85 2.64 2.52 2.94 3.10
· .

TM-MI-9B1 3.09 2.59 2.07 2.23 1.72 1.82 2.07 1.87 2.42
< ! Monthly

Diversity 3.38 2.89 2.53 2.38 2.00 2.25 2.35 2.41 2.79

· \

· ,

, I

TABLE 2-14

Percent similarity indices for the macroinvertebrate communities collected at stations
near THINS, April through ~ovember 1990.

: 1 Station
""i Pairs Apr May Jun Jul AUg See Oct Nov Annual
• I 1A2·11A1* 61.3 63.3 75.4 77.4 83.3 67.7 82.3 70.2 78.8
· 1

1A2·9B1 49.7 59.1 55.9 56.3 71.3 72.1 61.8 60.3 69.1
• 1

11A1-9B1 67.5 79.4 60.5 68.6 82.4 63.7 62.1 69.7 74.4
* Station prefix 1M-MI- deleted from table.
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TABLE 2-15

Percent similarity indices for the macroinvertebrate
communities collected at stations near TMINS, 1976 through
1990.

. I

Year
1A2-11A1*

station Pair comparisons
. 1A2-9B1 11Al-9B1

1976
1977
1978
1979
1980
1981+
1982
1983
1984
1985
1986
1987
1988
1989
1990

70
83
79
92
92
95
85
77
70
77
57
80
68
78
79

91
83
81
88
87
85
79
84
74
75
63
72
57
70
69

76
95
91
86
89
85
82
78
80
76
72
85
81
82
74

. I

. ,

. I

Mean 79· 77 82
* 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).



STATION
1A2 11A1 9B1

160

140

120
T

N 0 100
I tw aol'>o

I 80 l-

T
a 60x
a

40

20'···············
o

76 78 80 82 84 86 88 90 76 78 80 82 84 86 88 90 76 78 80 82 84 86 88 90
Study Year

Figure 2-2. Total taxa collected at the benthic macrolnvertebrate
stations near TMINS, 1976 through 1990.
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Figure 2-3. Olversity values for the macroinvertebrate communities near
TMINS, 1976 through 1990.
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Figure 2-4. Annual mean total macroinvertebrate density (No.lsq,m.) from
stations near TMINS. 1976 through 1990.
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Figure 2-5. Annual mean densities (No.lsq. m.) of Llmnodrllus
hoffmelsterl at the macroinvertebrate stations near TMINS,
1976 through 1990.
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Figure 2-6. Annual mean densities (No.lsq. m,) of Chlronomus decorus
group at the macrolnvertebrate stations near TMINS, 1976
t.hrough 1990.
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3. ICHTHYQPLANKTON

3.1 METHODS

Ichthyoplankton samples were collected weekly at eight

stations in York Haven Pond, April through August 1990

(Table 3-1 and Figure 3-1). On each date, stations were

sampled randomly at night 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 surface. 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 ~ith a General

oceanics digital flowmeter (Model 2030) mounted in the

center of each net mouth. F10wmeters 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
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data recorded for all collections were time, air and surface

water temperatures, dissolved oxygen, 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 al. 1978; Lathrop 1982; Nardacci and Associates 1978;

Snyder et al. 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, indistinguishable to species,

were categorized as sunfishes. The category "sunfishes",

previously (EA 1985, 1986, 1987) referred to as Lepomis

gibbosus/macrochirus (pumpkinseed/bluegill), refers to the

same here.

A list of fishes collected in 1990 is presented in

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

of presentation followed Robins et al. (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
(

3-2



, ,

• 1

·~

, ,

· ,

• 1

· .
· ,

I...

· I

• 1

dial caliper. All specimens were counted; a maximum of 100

individuals of anyone species was measured per replicate.

Length data for each species were categorized into

larvae or young. Larvae were defined as the early stage of

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 protolarva,

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 hot 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./100 m3). As in previous reports (EA 1985, 1986,

1987; RMC 1988a, 1989, 1990), 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
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community diversity was evaluated by calculating the

Shannon-Wiener diversity index (H') for each station and

date (Chapter 2). 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

~nalysis of variance (ANOVA) to evaluate differences among

stations, dates, and replicates within 1990, and among years

(1977 through 1990). 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 11 and 16

April; therefore, these dates were excluded from most tables

and figures. A total of 5,433 individuals of at least 26

taxa was distributed among seven families (Table 3-3).

Eight taxa accounted for 91.6% of the catch. These were

pumpkinseed/bluegill (23.9%), common carp (23.2%), quillback

(14.2%), channel catfish (9.2%), spotfin shiner (8.9%),

banded darter (4.8%), tessellated darter (4.1%), and mimic

shiner (3.3%). The dominant families were cyprinids (8
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species) and centrarchids (5 species), which comprised 37.6

and 25.4% of the total catch, respectively. Five of the

seven families were represented by one or more of the

dominant taxa.

Temporal distribution of ichthyoplankton collected in

1990 is shown in Table 3-4. Few larvae were taken before 30

April. Early spring (April) spawning activity was sporadic

due to high river flow during mid-April. In May, larvae of

the early season spawners in the cyprinid, catostomid, and

percid families were abundant, accounting for 95.7% of the

catch. The most numerous taxa collected were common carp,

quillback, tessellated darter, and banded darter.

Ichthyoplankton abundance in June was variable. Larvae

of the late spring and early summer spawners dominated,

typically members of the cyprinid, catostomid, centrarchid,

and percid families. Peak seasonal abundance occurred on 9

July, and coincided with the collection of the largest

number of·taxa. The predominaJ?t summer spawners (July and

August) w~re cyprinids, ictaluri~s, and centrarchids; most

were spotfin shiner, mimic shiner, channel catfish, and

pumpkinseed/bluegill.

The temporal distribution of the most abundant taxa is

shown in Figure 3-2. The late April through mid-June

samples were dominated by common carp, quillback,

tessellated darter, and banded darter. The channel catfish,
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collected from 25 June through 1 August, was most abundant

in mid-july. The pumpkinseed/bluegill was collected from

mid-June through late August; its abundance peaked on 9

July. Spotfin shiner and mimic shiner were collected from 4

June through 27 August. Spotfin shiner were most abundant

throughout August.

Temporal distribution/length frequencies of the most

abundant taxa collected in 1990 are presented in Tables 3-6

through 3-13. All but one common carp were protolarvae;

over 86% were collected on 7 May and 18 June. Spotfin

shiner were represented by all life stages; mean length of

larvae was 7.6 mm TL. The largest portion of the spotfin

shiner catch was protolarvae (61.2%), and their abundance in

JUly and August was indicative of a recent spawn. Most

mimic shiner (70.8%) were protolarvae or young from the mid

June and early July samples. The mean length of mimic

shiner was 9.2 mm TL. Quillback were primarily protolarvae

and averaged 8.3 mm TL. Channel catfish were exclusively

young; they were most common on 2 and 16 July, and averaged

17.4 mm TL. The pumpkinseed/bluegill were predominantly

protolarvae and mesolarvae (90.2%); most were caught from

late June through mid-July. Mean larval length was 7.0 rom

TL, as most were between 4.6 and 7.5 rom TL. Tessellated

darter were primarily protolarvae (95.4%) taken from 30

April through 25 June. Mean larval length was 5.7 mm TL;
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most spawning occurred in early to mid-May and early to mid

June. Banded darter were collected from late April through

JUly, and were most (80.5%) common between 7 May and 12

June. Most were protolarvae, with a mean length of 6.8 rom

TL.

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

was variable and depends on season, water temperature, and

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

protolarvae collected represented a relatively recent spawn .

and/or hatch.

Ichthyoplankton abundance is influenced by water

temperature, river flow, and weather conditions. The low

ichthyoplankton densities recorded in 1990 may have been the

result of near record high 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

April, mid-May, and mid-July were coincident with low

ichthyoplankton densities. Ichthyoplankton densities peaked

3-7



several times in 1990 as river temperature increased. High

river flow immediately after these peaks 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 water temperature and

interrupting spawning activity. Each peak in 1990 occur~ed

as river temperature began to exceed 20. C consistently

and/or 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 14B1, located along the

northwest shore of York Haven Pond (Tables 3-3 and 3-5); it

also supported the most taxa. station 4A1 ranked second in

number and density. pumpkinseed/bluegill were the most

abundant larva at both stations, and comprised nearly 50% of

the catch at each. The lowest number of specimens collected

at apy station, as well as the lowest annual density, was

recorded at station 10B2, 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 all but

stations 14B1 and 4A1 were similar.
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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

station; and recreational activity (i.e., boating, ·swimming,

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

density values in 1990 were recorded at stations 14B1 and

4A1 which are characterized by slow currents and a variety

of substrates. In contrast, station 10B2, w~th the lowest

annual density, was usually characterized by moderate

currents and a predominantly mud substrate. Recreational

activity around station 10B2 was much heavier than that

observed near stations 14B1 and 4A1.

The temporal distribution of ichthyoplankton,

differences among stations, and between replicates were

examined by a three-factor ANOVA (Table 3-14): Differences

among sample dates, stations, and the date-station

interaction were significant. The significance of the date-

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

in early May and from June through mid-July than in April,

mid-May, or late July through August (Table 3-15).
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Densities on 7 May, 4 to 18 June, and 2 July were similar

and ranked highest, while all April dates were similar and

ranked lowest. The range test of individual station

densities indicated that Station 14B1 was ranked highest and

was significantly different from all other stations. The

stations located upstream (13A2 and 16A1) and downstream

(11A1 and 9B1) of the TMINS discharge were similar to each

other. These -analyses suggest that the operation of TMINS

had no detectable effect on ichthyoplankton densities 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 2.44 to 3.10 for the eight

stations, and 0.00 to 2.81 for sample dates (Tables 3-3 and

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

with higher values occurring in June. The highest H' value

occurred on 12 June. Conversely, a value of 0.00 was

recorded on 4 and 23 April, as all specimens were of one

taxon. The 9 July collection yielded the highest number of

specimens, taxa, and total density, but ranked low in terms

of diversity. These results were influenced by the

overabundance of pumpkinseed/bluegill compared to the other

taxa.
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Ichthyoplankton community diversity was high and nearly

equal at stations 10B2 and 11Al (Table 3-3). Diversity was

low and similar at stations 16A1 and 4Al. These results

tend to demonstrate an inverse relationship between total

number of larvae and community diversity. stations 10B2 and

11A1 ranked low in number of individuals, yet had high

diversity values. Conversely, Stations 16A1 and 4A1 ranked

high in number of individuals and total density, but the

species diversity was low. This low diversity value was

attributable to an extreme abundance of common carp and/or

pumpkinseed/bluegill.

Diversities at stations located along the west shore of

Three Mile Island ranged from 2.44 to 3.08 (Table 3-3).

Mean H' values for stations located upstream (13A2 and 16A1)

and downstream (9B1 and 11A1) of the TMINS discharge were

2.48 and 2.94, 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 ichthyoplankton

community compared species composition among stations by the

percent similarity index (PSc) (Table 3-16). PSc values

ranged from 19.0 to 89.0%. The highest PSc occurred between

stations 12A1 and 10B2, located along the west shore of

shelley Island; stations 12Al and 4Al were least similar.

stations 12Al and 10B2 were also very similar in total
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specimens, total taxa, total density, and species diversity~

The mean PSc v.alue among all west TMI stations was 71.7%,

indicating a similar species composition. Generally,

stations closely related geographically and/or with similar

habitats had high PSc values.

3.4 MULTIPLE-YEAR COMPARISON

The density of ichthyoplankton collected at each of the

eight stations in 1990 was the lowest to date (Table 3-17).

The number of larvae collected at individual stations was

also the lowest with two exceptions, which were within the

ranges recorded previously.

Ten taxa have dominated the catch either intermittently

or consistently from 1977 through 1989 (Table 3-18); this

trend continued in 1990. The total abundance of seven of

the dominant taxa in the 1990 catch (common carp, spotfin

shiner, quillback, channel catfish, pumpkinseed/bluegill,

tessellated darter, e:tnd banded darter) was within their

,historic ranges. However, the annual density of spotfin

shiner, quillback, channel catfish, and tessellated darter,

and the abundance and density of mimic shiner was the lowest

recorded. Densities of all other common fishes were within

previously established ranges. Changes in the total number

and/or total density of ichthyoplankton from year to year

was related to the spawning success of one or more of the

common taxa.
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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

ichthyop1ankton density. When river flow exceeded 1,000

m3/sec, low ichthyop1ankton densities resulted (Nardacci and

Associates 1983). Low densities have also been associated

with water temperature below 20 C. These trends in water

temperature and river flow were demonstrated again in 1990

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

20 C in mid-June and coincided with a peak in 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, 1984 to 1987, and 1989) (RA

1987; Nardacci and Associates 1983; RMC 1988a, 1990).

A second,. late season (July) peak in ichthyop1ankton

density was noted in 1990, which corresponded to abundance

peaks for spotfin shiner, mimic shiner, and

pumpkinseed/bluegill. During and immediately preceding 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 also been noted previously (RA

1987; Nardacci and Associates 1980, 1983, 1984; RMC 1989,

1990) .

3-13



Peak ichthyoplankton density in 1990 was similar to

other years and generally was within established ranges.

Comparisons of annual density showed 1990 to rank 13th among

the 14 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 1990, average river

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

average river temperature exceeded 20 C on 11 of the 22

dates. In contrast, 1988 (a high ichthyoplankton density

year) saw average river flow exceed 1,000 m3/sec on only

three of 22 sample dates, while river temperature exceeded

20 C on 14 dates. The high river flow periods in 1988 were

confined to early April and early May. In contrast,

episodes of high flow in 1990 occurred over extensive

portions of April, May, June, and July, periods critical to

the spawning success of many Susquehanna River species.

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.

The abundance of·common carp provides an example of river

flow/larval density effects. The common carp generally

prefer shallow mud-bottomed areas characterized by sUbmerged

3-14

. l

\ J

. I



- ,

· ,

( ~...

· ,
· I· .
r ,

• i

.': .

\ .

tree roots and aquatic vegetation for their adhesive eggs

(Becker 1983; Wang and Kernehan 1979). The optimum spawning

temperature for common carp is 19 to 23 C. High current

velocities, such as those recorded during 1990, would limit

the amount of spawning habitat available, and lead to a

reduction or interruption in spawning activity. The density

of common carp peaked on 7 Mayas a result of recent

spawning. This peak was coincident with reduced river flow

and water temperature in excess of 19.0 C. Torrential rains

and the resultant increased river flow, depressed water

temperature and interrupted spawning activity from 11 May

through 4 June. River flow exceeded 1,000 m3/sec throughout

this perio~ and water temperature ranged from 15.0 to 17.2

C. Becker (1983) reported that spawning was relatively low

between 16 and 18 C and no spawning occurred below 16 C. As

river flow subsided through June and river temperature

increased steadily, spawning resumed and pea~ed for a second

time on 18 June. Therefore, it appears that the interaction

of the river flow and water temperature variables, not the

sole influence of either one, determined the spawning times

of f~shes in the Susquehanna River in 1990.

The annual abundance of ichthyoplankton within York

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

19). All effects and their interactions were significant.

However, the date and year-date interaction terms
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contributed over 64% of the total sum of squares; or 82% 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 studentized range test was used to isolate

specific differences among annual ichthyoplank~ondensities

(Table 3-20). Sample years 1981 and 1983 were similar and

higher than all other years, whereas 1984 ranked lowest and

was significantly different from all years. Densities in

1990 were undifferentiated from 1977, 1978, and 1989, and

represented a continuation of declining densities observed

since 1986.

Sample dates for all years were consolidated 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

other sample dates (Table 3-20). Density recorded for 1-10

June ranked first and was 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 14 years,
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showed that station 14B1 had the highest density (Table 3

20). The range test also indicated that station 13A2,

located upstream of the TMINS di~charge, was

undifferentiated from the downstream stations'{11A1 and

9B1).

Ichthyoplankton abundances and statistical analyses for

1990 were consistent with historical data (EA 1985, 1986,

1987; Nardacci and Associ~tes 1977, 1978, 1979, 1980, 1981,

1982, 1983, 1984; RMC 1988a, 1989, 1990). The

ichthyoplankton community was not influenced by the

operation of TMINS. Fluctuations within the ichthyoplankton

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-1481* 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.

TM-LF-13A2 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.

TM-LF-4Al 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 1.5 m. Bottom was mud with some tree
stumps. Current velocities were slow to still.

TM-LF-10B2

TM-LF-9Bl

TM-LF-llAl

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.

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/sec (20,000 cfs) and def.ined as low «15 em/sec),
moderate (16-40 cm/sec), and swift (>40 em/sec).
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List of scientific and common names of ichthyoplankton
collected from the susquehanna River near TMINS, 1990.
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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)
Rhinichthys atratulus(Hermann)

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

Ictaluridae
Ictalurus natalis(Lesueur)
Ictalurus punctatus(Rafinesque)

Cyprinodontidae
Fundulus diaphanus

Centrarchidae
Ambloplites rupestris(Rafinesque)
Lepomis auritus(Linnaeus)
Lepomis cyanellus Rafinesque
Lepomis gibbosus(Linnaeus)
Lepomis macrochirus Rafinesque

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

vitreum (Mitchill)

3-19

Common Name

Herrings
Gizzard shad

Carps and Minnows
Common carp
Golden shiner
Comely shiner
spottail shiner
Swallowtail shiner
Spotfin shiner
Mimic shiner
Blacknose dace

Suckers
Quillback
White sucker
Northern hog sucker
Shorthead redhorse

Bullhead catfishes
Yellow bullhead
Channel catfish

Killifishes
Banded killifis~

Sunfishes
Rock bass
Redbreast sunfish
Green sunfish
Pumpkinseed
Bluegill

Perches
Tessellated darter
Banded darter
Shield darter
Walleye



TABLE 3-3 SPATIAL DISTRIBUTION OF ICHTHVOPLANKTON NUMBERS. AND DIVERSITY (H )TAKEN BV PUSH NET AT EIGHT STATIONS IN YORK HAVEN
POND. APRIL THROUGH AUGUST 1990.----------------------------------------------------------------------------------------------------------------------------------

Species

TM-LF
14Bl

Number

TM-LF
12Al

Number

TM-LF
13A2

Number

TM-LF
4Al

Number

TM-LF
1092

Number

TM-LF
9Bl

Number

TM-LF
11Al

Number

TM-LF
HiAl

Number

Total

Number Density Pet.

Giz.zard shad
Common carp
Golden shiner
Comely shiner
Spot1:a11 shiner
S.allo.ta11 shiner
Spotfin shiner
Mimic shiner
Blacknose dace
Qu111back
White sucker
Northern hogsucker
Shorthead redhorse
Yellow bull head
Channel catfish

w· Banded killifish
I Rock bliSS
~ Redbreast sunfish
o Pumpk i nseed

BluegU 1
Sunfishes
Tessellated darter
Banded darter
Shield darter
Wal 'eye
Unidentifiable fish

Total number
Total taxa
Diversity (H )

lB6
1
1
6

14
196

63
1

41
22

2
4

176

29
2.
1

689
16
59

3

:3

151$
21

2.62

·5
·2
2

·63
1

·96
8
4
5

·81

·11
1

3
45
44

4
1
4

406
18

3.00

B
251
·1

13

12
19

·134
3
1
1

·40

·3
1

·21
9

21
5
1
1

551
19

2.51

53
253

·4
21
37
39

·32
2
1
6
1

51

2

·1
20

512
4

18
1

5

1063
20

2.45

1
1

·4
2

75
9

·96
16
·a
·58
1
7
1

·5
42
30

·10

312
11

3.10

·86

1
12

·23
14

·141
6

2

·44

6
6'
14

1
1
3

415
15

2.79

-9
98
·1

18
2

24
18

·127

·3
·23

·3

18
23
39

9
3
1

419
17

3.08

19
369

13.
33
10

104
3
1
3
1

26.
2

42
21
31

3
1
4

686
18

2.44

90
1261

I
6

72
39

483
179

1
771
60

9
32

2
499

1
57

5
1

21
1296

221
262

26
7

31

5433
26

3.16

0.81
11.33
0.01
0.05
0.65
0.35
4.34
1.61
0.01
6.93
0.54
0.08
0.29
0.02
4.48
0.01
0.51
0.04
0.01
0.19

11.65
1.99
2.35
0.23
0.06
0.28

44.00
26

3.16

1.7
23.2
0.0
0.1
L3
0.1
8.9
3.3
0.0

14.2
1.1
0.2
0.6
0.0
9.2
0.0
1.0
0.1
0.0
0.4

23.9
4.1
4.B
D.S
0.1
0.6

Note: No fish were collected on 11 and 16 April.

L.
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TABLE 3-4 TEMPORAL DISTRIBUTION OF ICHTHVOPLANKTON NUMBER TAKEN AT eIGHT STAT10NS IN YORK HAVEN POND, APRIL THROUGH AUGUST 1990.

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

Spscles 4
Ap!"11

23 30 7
May

14 21 31 4
June

12 18 25 2
July

9 16 24 6
AU9ust
14 21 27

w
I

tv
I-'

Gi:u:o!"d shad
Common carp
Gohlsn shins!"
Comely shins!"
Spottall shIns!"
S.allo.tail shine!"
Spotfln shins!"
Mimic shine!"
BI.c~nase dace
Ouillback
White sucke!"
No!"the!"n hagsucke!"
Sno!"theaa !"sdhor-se
Yello. bullhead
Cnannel catfiSh
Banded killIfIsh
Rocl< bass
L.epamis sp
~edDr-east sunfIsh
Pumpkinseed
Bluegl1I
Tessellated da!"te!"
Banded dar-ter
Shield darte!"
walleye
Unidentifiable fIsh

5
7

35

18

4
I

23
2
4

575

8

67

46
36

5
2

49
I

25
27

2

8

98
I

9
34

2

159
20

2
3

5
38

3

10

4

I
307

36
5

1 I

.Ill
44

:3

5

2
115

21

3
34

49
1
2

14

6

42
32

4

I
518

10
I

27
24

31

2

21
13

2

29
16

4

I
4

2

21
4

5

2
2

10
109

1
16

4

58
2

2

I
21
13

217

\6
176

9

27
2
I
3
1

IS
78
67

H

7
856

1
1

19

1

2

7
3

212
I
2
1

3

1
1
2

22
1

51

3

19
117

16

6

91

2

1
16

5

I
41

2

69
5

25
6

14
I

---------------------------------------------------------------------------------------------------------------------------------------------------------Total 5 7 97 739 106 153 232 467 324 699 181 517 1099 230 84 252 128 75 33 15
Total ta"a 1 I 7 7 1 7 9 11 13 14 13 12 17 8 10 7 B 4 4 :2
Olver-sHy (H ) 0.00 0.00 2.11 1.20 1.8t 1.53 1.51 1.82 2.81 1.65 2.15 2.10 1.38 0.59 1.10 1.19 1.47 0.55 1.06 0.35---------------------------------------------------------------------------------------------------------------------------------------------------------
NOte: No fish .ere collectea an 11 and 16 April.



TABLE 3-5 SUMMARY OF ICHTHVOPLANKTON DENSITIES (N/100m3) TAKEN AT EIGHT STATIONS IN
YORK HAVEN POND. APRIL THROUGH AUGUST 1990.

W
I

t'V
t'V

Date

04APR
11APR
16APR
23APR
30APR
07MAV
14MAV
21MAV
31MAV
04.JUN
12,JUN
18JUN
25,JUN
02JUL
09JUL
16.JUL
24JUL
01AUG
06AUG
14AUG
21AUG
27AUG

Density

TM-LF
4Al

284.77
3.70

16.79
12.43
30.40
73.17

105.10
159.59
289.52
556.52

57.38
25.85
95.47
60.98
6.67
3.37

79.08

TM-LF
9Bl

12.66
126.26
53.65
30.94
99.49
82.82
76.79
51.93

9.93
7.79

11.24
38.46
29.33
12.29
5.57
1.54
3.'34
5.15

29.40

TM-LF
1062

6.25
29.01
35.78
33.33
63.41
86.29
49.52
38.28
12.29
39.06
14.47
15.41
13.89
41.40
18.81
12.47
16.58
3.35

26.54

TM-LF
l1Al

4.50

6.31
11.58

136.93
16.10
13.70
51.81

114.60
14.72
66.14
30.69
35.14
22.88
IB.32
20.54
\1. 61
7.27

3.42

29.50

TM-LF
T2Al

1. 72
24.7B
40.65
IB.46
47.16
60.03

101.55
50.17
31.10
12.76
45.39
16.50
93.15
15.65
IBo'81
33.69
34.12
6.75
3.10

29.21

TM-LF
13A2

1.59

11.90
226.02

16.27
29.51
48.26

133.33
56.25

210.69
22.65
30.93
24.96
37.65
12.03
6.BO
7.70.
1.67
1.56

4Q.34

TM-LF
1481

67.59
30.66
14.93
42.15
26.93

104.45
44.70

248.82
20.75

345.83
1103.94

37.77
6.43

204.97
64.30
59.41
17.03
3.18

113.74

TM-LF
16Al

1.38

3.17
3.06

289.79
13.93
11.60
33.27
82.96
98.78

325.26
35.95
52.55
35.49
18.46'
5.66
4.68

10.59
2.73
1,69
7.09

47.44

Total

0.93

1.44
16.49

145.24
22.31
29.25
49.99
92.18
65.72

135.99
37.69

\00.21
223.28

46.09
16.11
49.44
24.75
14.31
6.66
2.92

48.83

Note: No Tisn were collected on 11 and 16 April.



.TABI.E 3-6 I.ENGTH FREQUENCV DISTRIBUTION (0.5 MM INTERVAI.S) AND I.IFE STAGE OF COMMON CARP TAKEN BV PUSH NET IN YORK
HAVEN POND. 1990. I.IFE STAGE IS DESIGNATED AS P(PROTOLARVAE), M(MESOI.ARVAE), T(METAI.ARVAE). AND V(VOUNG}.-------------------------------------.---------------------------------------------------------------------------.--------------------

Length Apr May May May May Jun Jun Jun Jun Jul Jut Jul Jul Aug Aug Aug Aug Aug
Interval (mm) 30 7 14 21 31 4 12 18 25 2 9 16. 24 1 6 14 21 27 P M

Total

T v

4.1 - 4.5 . . 3 1 . 4
4.6 - 5.0 3 38 1 . 3 52 1 . 98.
5.1 - 5.5 16 2B6 3 32 185 522

W 5.6 - 6.0 11 248 4 62 19B 1 1 525
I 6.1 - 6.5 4 1 10 65 1 81

N 6.6 - 7.0 1 1 4 2 . 8
w 7.1 - 7.5

Total
Percent C")

1238 1 0 0
99.92 0.08 0.00 0.00



TABLE 3-7 LENGTH FREQUENCV DISTRIBUTION (0.5 MM INTERVALS) AND LIFE STAGE OF SPOTFIN SHINER TAKEN BY PUSH NET IN YORK
HAVEN POND. 1990. LIFE STAGE IS DESIGNATED AS P(PROTOLARVAE). M(MESOLARVAE). T(METALARVAE). AND VeVOUNG).

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

Length Ap~ Mey May May May Jun Jun Jun Jun Jul Jul Jul Jul Aug Aug Aug AUg Aug
l"te~"al (mm) 30 7 14 21 31 4 12 18 25 2 9 16 24 1 6 14 21 27 P

TDtal

M T v

4.1 - 4.5 · 1 1 2
4.6 - 5.0 · . 2 4 2 12 6 2 1 1 30
5. I - 5.5 . 7 9 6 12 3 10 21 32 19 10 5 134
5.6 - 6.0 · 2 9 9 4 12 I 4 14 13 8 3 79
6.1 - 6.5 I 1 6 1 5 1 2 2 3 4 2 26 2
6.6 - 7.0 1 4 3 B 2 2 7 13
7.1 - 7.5 4 · 4 4 4 16
7.6 - 8.0 2 1 · 8 9 1 1 22
8.1 - 8.5 . 2 3 . · 10 1 1 15 2
8.6 - 9.0 I 7 1 2 1 1 10 3
9.1 - 9.5 2 8 3 3 2 5 13
9.6 - 10.0 1 r I 2 . 5
10.1 - 10.5 2 5 1 2 10

W 10.6 - 11.0 1 I 3 I 1 I 6
I 11,1 - 11.5 · 1 4 2 2 1 I 8 I

N 11.6 - 12.0 · 1 I I I
.:::. 12. I - 12.5 · 2 2 2 2

12.6 - 13.0 · 2 i I I
13.1 - 13.5 . 2 I 2
13.6 - 14.0 . I I
14.1 - 14.5 I .- 1 2
14.6 - 15.0 . 1 4 5
15.1 - 15.5 I 1
15.6 - 16.0 I 1 2
16.1 - 16.5 . 5 5
16.6 - 17.0 · 2 2
17.1 - 17.5 1 3 . 1 5
18.1 - 18.5 . 1 2 2
19.6 - 20.0 I
20.1 - 20.5 2 2
21.6 - 22.0 1 I
23. I - 23.5 . 1 1
24.1 - 24.5 . 2 2

TDtal
Pe~cent (%)

278 85 52 39
61.23 18.72 11.45 8.59



TABLE 3-B LENGTH FREQUENCY DISTRIBUTION (O.S MM INTERVALS) AND LIFE STAGE OF MIMIC SHINER TAKEN BV PUSH NET IN YDRK
HAVEN POND. 1990. LIFE STAGE IS DESIGNATED AS P{PROTOLARVAE). M(MESOLARVAE). T(METALARVAE). AND V(VOUNG).

Total
Lengtn Apr May May May May Jun Jun Jun Jun Jut Jut Jul Jul AU9 AU9 AU9 AU9 AU9

Interval (mm) 30 7 14 21 31 4 12 lB 25 2 9 Hi 24 1 6 14 21 27 p M T v

2
1
1
2

4.1 - 4.5 3 3 1 2
4.6 - 5.0 . 11 15 1 3 3
5.1 - 5.5 19 5 1 . 3
5.6 - 6.0 . . 1 1 1
6.1 - 6.5 1
6.6 - 7.0 1
7.6 - 8.0 3
8.1 - 8.5 . . 1 4
8.6 - 9.0 3
9.1 - 9.5 1 6
9.6 - 10.0 1 3
10.1 - 10.5 1 5

W 10.6 - 11.0 1 4
I 11.1 - 11.5 1 6

N 11.6- 12.0 1 2
Ul 12.1 - 12.5 1 2

12.6 - 13.0 1
13.6 - 14.0 . . 1
14.6 - 15.0 2
15.1 - 15.5 . 2
15.6 - 16.0
17.1 - 17.5 4
17.6 - 18.0 2
lB.l - 18.5 3
18.6 - 19.0 2
19.1 - 19.5 1
19.6 - 20.0 1
20.1 - 20.5 1
21.1 - 21.5

1
3

2

1
3

2
1

'.

2

11
37
29

6
2
1 1

4
5
4
2
1

5
3
9
8
4
1
2
1

:3
2
3
:3
1
1
:3
3
4
3
3
:3
2
2
3
1

Total
Po reent (" l

86 17. 35 40
48.31 9.55 19.66 22.47

--------------------------------------------------------------~------------------------------------------------.----------------------



TABl.E 3-9 l.ENGTH FREQUENCY DISTRIBUTION 10.5 MM INTERVAl.S) AND LIFE STAGE OF QUILl.BACK TAKEN BV PUSH NET IN YORK
HAVEN POND. 1990. LIFE STAGE IS DESIGNATED AS PIPROTOl.ARVAE). M(MESOLARVAE). TIMETAl.ARVAE). AND Y(YOUNG),

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

Interval (mm) 30 7 14 21 31 4 12 19 25 2 9 16 24 1 6 14 21 27 p M T v

6.1 - 6.5 1 1 2
6.6 - 7.0 2 2 1 1 3 9
7.1 - 7.5 12 2 10 IS 16 7 7 1 70
7.6 - 9.0 1 23 7 39 49 94 14 7 231 2

W 8.1 - 6.S 1 29 27 39 71 135 13 4 1 . 310 10
I 6.6 - 9.0 1 1 13 7 19 45 9 2 1 94 3

N 9.1 - 9.5 1 4 1 1 . 3 4
Cl) 9.6 - 10.0 1 1 1 1

11.1 - 11.5

Total
Percent 1%)

720 20 1 0
97.17 2.70 0.13 0.00



TABLE 3-10 LENGTH FREQUENCV DISTRIBUTION (0.5 MM INTERVALS) AND LIFE STAGE OF CHANNEL CATFISH TAKEN BY PUSH NET IN YORK
HAVEN POND. 1990. LIFE STAGE IS DESIGNATED AS P(PROTOLARVAE). M(MESOLARVAE). T(METALARVAE). AND V(VOUNG).

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

Interval (mm) 30 7 14 21 31 4 12 18 25 2 9 16 24 1 6 14 2\ 27 P M , T v

13.1 - 13.5 . 1 1
13.6 - 14.0 1 1 . 2
14.1 - 14.5 I 1 2
14.6 - 15.0 5 3 5 1 1"l
15.1 - 15.5 · . 12 1 5 6 2 26
15.6 - 16.0 · · 2 21 B 4 . 35
16.1 - 16.5 26 2 34 10 · 72
16.6 - 17.0 . 52 1 20 12 1 86
17. I - 17.5 57 :3 54 9 .' · 123
17.6 - 18,0 20 1 24 5 50
18.1 - 18.5 17 loll 2 33
18.6 - 19.0 . 5 " 12 17

W 19.1 - 19.5 5 5
19.6 - 20.0 7 7I 20.1 - 20.5 6 6tv 20.,6 - 21,0 · 1 1 1 3-..J "21,1 - 21.5 · 4 " 4
21.6 - 22.0 , 1
22.1 - 22.5 I . . . · 1
22.6 - 23.0 2 1 3
23.1 - 23.5 1 1
23.6 - 24.0 1 . 1
24.1 - 24.5 . 2 2
24.6 - 25.0 · :3 :3

Total
Percent (%)

o 0 0 498
0.00 0.00 0.00 100.0--------------------------------------------------------------------------------------------------------------------------------------



TABLE. 3-11 LENGTH FREQUENCY DISTRIBUTION (0.5 MM INTERVALS) AND LIFE STAGE OF PUMPKINSEED/BLUEGILL TAKEN BY PUSH NET IN YORK
HAVEN POND. t990. LIFE. STAGE IS DESIGNATED AS P(PROTOLARVAE). M(MESOLARVAE). T(METALARVAE). AND Y(YOUNG).

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

In~e~yal (mm) 30 7 14 21 31 4 12 18 25 2 9 16 24 1 6 14 21 27 P M T Y

4,1 - "1.5 . 1 1 2 1 5
4.6 - 5.0 3 27 31 19 5 2 97
5. I - 5.5 . 5 9 45 57 "10 I 2B 16 1 202
5.6 - 6.0 1 28 21 39 53 5 . 147
6.1 - 6.5 4 12 21 2 4 1 44
6.6 - 7.0 1 9 22 2 6 37 3
7.' - 7.5 2 6 45 6 24 35
7.6 - 8.0 39 2 . 41
B.l - 8.5 2 43 . 9 36
8.6 - 9.0 . . a 44 . - . 52

!..oJ 9.1 - 9.5 . 5 49 35 19
I 9.6 - 10.0 . . . 4 39 14 29
tv 10.1 - 10.5 6 13 6 13
(X) 10.6 - 11.0 2 11 1 :3 11

11.1 - 11.5 . 2 I .. 1 2
11.6-12.0 . . 2 . 2
12.1 - 12.5 . . 1 . . 1
13.1 - 13.5 1 ,

Total
Pe~cent (%)

555 226 78 0
64.6t 26.31 9.08 0.00



TABL.E 3-12 L.ENGTH FREQUENCV DISTRIBUTION (0.5 MM INTERVAL.S) AND LIFE STAGE OF TESSELL.ATED DARTER TAKEN BY PUSH NET IN YORK
HAVEN POND. 1990. LIFE STAGE IS DESIGNATED AS P(PROTOLARVAE). M(MESOL.ARVAE). T(METAL.ARVAE). AND V(VOUNG).

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

Interval (mm) 30 7 14 21 31 4 12 lB 25 2 9 16 24 1 6 14 21 27 P M T y

4.1 - 4.5 1 . 1 2
4.6 - 5.0 2 1 2 2 10 11 28

W 5.1 - 5.5 8 31 13 5 2 16 14 13 1 100 3
I 5.6 - 6.0 11 13 12 4 1 9 14 3 64 3

N 6.1 - 6.5 1 I 8 1 10 1
~ 6.6 - 7.0 2 I 3

7.1 - 7.5 1 1
7.6 - 8.0 . 1
9.1 - 9.5 . . 2 . ?-

Total
Percent· (%)

208 B 2 0
95.41 3.67 0.92 0.00



TABLE 3-13 LENGTH FREQUENCV OISTRIBUTION (0.5 MM INTERVALS) AND LIFE STAGE OF BANDED DARTER TAKEN BY PUSH NET IN YORK
HAVEN POND. 1990. LIFE STAGE IS DESIGNATED AS P(PROTOLARVAEl. M(MESDLARVAE). T(METALARVAE). AND V(VOUNG).

Total
Length Apr May May May May Jun Jun Jun Jun Jul Ju1 Jul Jul Aug Aug Aug Aug Aug -----------------------

Interval (mm) 30 7 141 21 31 4 12 la 25 2 9 16 ,24 I 6 14 21 27 P M T V--------------------------------------------------------------------------------------------------------------------------------------

w
Iw

o

4.6 - 5.0
5.1 - 5.5
5.6 - 6.0
6. I - 6.5
6.6 - 7.0
7.1 - 7.5
7.6 - a.o
B.l - B.5
B.6 - 9.0
9.6 - 10.0
11.6-12.0
12.6 - 13.0
13.1 - 13.5
13.6 - 14.0
141. I - 141.5
15.1 - 15.5
16.1 - 16.5
16.6 - 17.0
20.6 - 21.0

1 . . 1 1
I 2 4 5 41 2

12 5 16 9 41 8 7 41 2
13 10 12 14 12 9 1 4

6 7 5 a 20 7 2 2
1 2 1 6 7

1 1 1

3
19
6B
75
413
11

2

1
141

6
1
2
1

1
2

Total
Perc;ent (%)

221 25 3 B
65.99 9.73 1.17 3.11
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TABLE 3-14

Three-factor analysis of variance test results for ichthyoplankton densities collected at
eight stations in York Haven Pond, April through August 1990. Test was performed on
logarithmic transformed densities.

Source df Sum of Squares Mean Square F Value P Value

Model (r2 = 0.969) 204 1041.591 5.106 22.83 0.0001*
Date 21 771.081 36.718 164.21 0.0001*
Station 7 16.528 2.361 J.0.56 0.0001*
Replicate J. 0.0J.2 0.012 0.05 0.8201
Date-Station 147 247.485 1.684 7.53 O.OOOJ.*
Date-Replicate 21 5.495 0.262 1. J.7 0.2857
Station-Replicate 7 0.991 0.142 0.63 0.7280

LV Error J.47 32.870 0.224
I Corrected Total 35J. 1074.461LV
l-' * Significant at PSO.01.



W
I

W
N

TABLE 3-15

summary of lukey's studentized range test for Ichthyoplankton densities collected et eight stetlons In York Haven Pond, April through August 1990. Underlined means
ere not significantly different (P~ 0.05) end are ranked from highest to lowest ·transformed [logn (density +1)J llIean. HeBllll are Hllted parenthetically.

Date 7 18 4 12 2 9 31 16 21 25 , 14 6 24 30 14 21 27. 23 4 16 11_ b b b ~ ~ _ M _ b ~ _ _ M _ _ ~ ~ • _ • _

(4.61) (4.57) (4.46) (4.16) (4.02) (3.87) (3.76) (3.72) (3.28) (3.20) (3.09) (2.82) (2.81) (2.61) (2.30) (1.73) (1.69) (1.00) (0.51) (0.38) (0.00) (0.00)

~tatlon* 1481 4A1 1ZA1 10B2 16A1 "A1 981 ,3AZ
(3.17) (2.78) (2.72) (2.61) (2.56) (2.50) (2.48) (2.48)

Replicate A
(2.67)

8
(2.66)

* Station prefix TH-LF- deleted from table.



TABLE 3-16

Percent similarity indices of species composition between the
ichthyoplankton stations in York Haven Pond, -April through August
1990. station prefix TM-LF- deleted from table.

--~

12A1 13A2 4A1 10B2 9B1 11A1 16A1
14B1 40.7 38.8 76.9 42.7 42.9 41.9 38.0

12Al 46.7 19.0 89.0 61.8 57.0 37.7

13A2 45.8 48.5 67.8 74.7 83.8

w 4Al 21.6 40.5 48.8 48.4I
w
w 10B2 66.0 59.7 39.1

9Bl 80.1 57.6

11A1 66.1



TABLE 3-17

AnnuaL summary of ichthyoplankton numbers and densities Co/l00 m3) taken by push net at eight stations in York Haven Pond, 1977 through 1990.

CJ.J
I

CJ.J
.j::::>

Year
1977
1976
1979
1980
1981
1982
1983
1964
1985
1986
1987
1988
1989
1990

TM-lF-14Bl TM-LF-12Al TM-LF-13A2 TM-LF-4Al TM-LF-l0B2 TM-LF-9Bl TH-LF-l1Al TM-LF-16Al
NlIliIer Densm_lIl.1'1ber Qensftv 1I~ Q~sitv_ Humber Densitv Number Density NlIIber Density NlIIber Density NlIliJer Density

2249 138.50 546 30.84 1273 64.30 4555 273.12 2187 133.93 1570 90.15 821 47.43 870 49.24
2642 210.29 833 58.86 2272 181.10 3745 305.65 1039 78.19 2028 138.05 1506 126.67 1671 141.08
3221 245.77 1299 89.46 1286 98.77 2373 192.54 1289 84.47 1284 93.30 1121 79.79 1282 94.37'
3252 284.26 900 61.39 1132 90.33 4457 415.87 1926 138.64 1538 115.72 849 67.02 798 68.16
3241 233.04 1170 79.55 1520 105.00 3030 220.21 3314 234.14 2181 152.30 1256 88.88 1544 104.52
5981 528.80 424 32.76 1069 84.57 1692 150.73 1083 87.87 1303 101.50 974 71.81 641 63.64

11018 870.34 1172 93.53 1191 95.42 5507 436.24 3946 304.18 3896 299.80 1636 130.42 1332 109.91
2402 219.47 837 74.68 550 50.94 1196 113.00 1690 155.92 1039 93.46 1028 95.53 915 87.98
2310 188.06 741 57.12 583 47.41 6131 542.51 1364 104.96 967 72.27 790 61.39 809 63.84
5494 422.00 157S 106.39 2069 138.90 8280 662.10 1905 129.90 3077 204.12 1403 96.06 1569 106.61
4450 382.66 379 31~01 788 64.70 4086 355.12 556 44.05 854 67.36 1112 88.89 838 67.46

246672047.73 818 62.48 993 76.82 8681 687.22 1020 78.14 992 73.40 986 74.35 905 68.44
1603 145.52 429 36.80 1040 87.97 1620 143.72 691 59.70 1238 104.97 1031 86.06 1885 161.53
1515 113.74 406 29.21 ~57 ~0.34 1063 79.06 372 26.54 415 29.40 /oW 29.50 686 ~1.44



TABLE 3-18

Annual summary of the most abundant ichthyoplankters taken by push net at eight stations in York Haven pond, 1977 through 1990.

GiZzard COIIIIIOn spottail Spotfin Mimic Qui llback .Channel P~kinseed Tessellated Banded
shad carp shiner shiner shiner catfish bluegill darter darter

Year No. Density No. Density No. Density No. Density No. Density No. Density No. Density No. Density No. Density No. 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 18.42

w 1979 - - 2460 32.52 1345 13.63 624 7.19 - - 2587 37.99 - · 3841 52.43 1048 12.51 419 4.76
I 1980 3024 37.77 667 15.70 1262 18.20 1997 37.38 5784 91.50 974 15.28 525 7.23w - - · · - -

lJJ 1981 · - 317 4.40 4987 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
1983 · - 2758 48.13 1821 26.49 3452 44.64 · - 5298 104.18 - - 12109 181.55 1219 17.12 729 10.86
1984 - - 2089 57.80 273 7.23 2224 30.38 - - 2655 54.92 - · 644 17.19 301 4.99 292 4.47
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 30~4 27.84 - · 2181 41.84 . · 9042 122.91 1735 28.98 1764 29.19
1987 560 5.73 972 9.94 S88 6.01 1313 13.43 - - 1057 10.81 481 4.92 6532 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
1990 - - 1261 11.33 - - 483 4.34 179 1.61 771 6.93 499 4.48 1296 11.65 221 1.99 262 2.35



TABLE 3-19

Three-factor analysis of variance test results for ichthyoplankton densities collected at
eight stations in York Haven Pond, April through August 1977 through 1990. Test was performed
on logarithmic transformed densities.

Source df Sum of Squares Mean Square F Value P Value
w
I Model (r2 = 0.804) 396 16118.597 ' 40.704 43.40 0.0001*w

O'l Year '13 305,.887 ' 23.530 25.09 0.0001*
Date 14 10083.673 720,.262 767.95 0.0001*
station 7 586.614 83.802 89.35 0.0001*
Year-Date 173 2826.671 16.339 17.42 0.0001*
Year-station 91 234.163 2.573 2.74 0.0001*
Date-station 98 889.,377 9.075, 9.68 0.0001*

Error 4195 3934.489 0.938
Corrected Total 4591 20053.086
* Significant at P~O.Ol.



TABLE 3-20

Summary of lukey's studentized range test for ichthyoplankton densities collected at eight stations in ~ork Haven
Pond, April through August 1977 through 1990. Underlined means are not significantly different (P~ 0.05) and are
ranked from highest to lowest transformed [Log (density +1)] mean. Means are listed parenthetically.

Year 1981 1983 1986 1987 1988 1980 198~ 1979 1982 1977 1989 1978 1990 1984
(3.69) (3.661 (3.42) (3.40) (3.38) (3.34) (3.24) (3.23) (3.08) (2.8B) (2.80) (2.79) (2.66) (2.40)

IN
I

IN
-.J

Date 1-10 21-31 11-20 11-20 11-20 21-31 1-10 21-31 1-10 11-20 1-10 21-31 21-31 1-10 11-20
~ _ ~ _ M ~. M M _ _ _ _ • • _

(5.07) (4.79) (4.60) (4.33) (4.02) (4.01) (3.86) (3.82) (3.17) (2.82) ,2.22) (2.10) (0.67) (0.072 (0.042

station* 1481 4A1 1082 981 11A1 13A1 1ZA1 16A1
(3.93) (3.48) (3.34) (2.942 (2.93) (2.81) (2.84) (2.76)

*Station prefix TH'LF' deleted from table.
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taxa taken in York Haven Pond, April through August J990.
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Figure 3-4. Annual variation In total Ichthyoplankton density at
selected stations nea"r TMINS1 1977 through 1990.
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4. SEINE

4.1 METHODS

Seine surveys were conducted at six shoreline stations

in York Haven Pond (Figure 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, Octobe~, and

November 1990.

Data recorded for each survey were weather, time,

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

temperatures, surface dissolved ,oxygen and pH, Secchi disc

transparency, estimated water depth, substrate type, and

number of hauls. River stage was obtained from the River

Forecast Center in Harrisburg, Pennsylvania for 0700 h.

Instrument~tion and procedures are described in Chapter 7

and GPU (1987), respectively.

A 3.05 m by 1.22 ,m stra~ght seine with 0.32 cm mesh was

used. The seine was deployed and moved parallel to shore

for a short distance, then moved into shor~ 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.
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All specimens collected at a station were fixed in 10%

formalin except for large fish (>150 rom 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 ale (1980).

Family composition at individual stations was computed

by summ~ng the percentage contributed by fishes within each

family. Additional.?ata analyses consisted of calculating

condition factor (K), percent similarity (PSc) among

sampling station catches, and species diversity by station

and date. calculation of PSc and diversity indices was

identical to those described in Chapter 2.
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Condition factor (Ricker 1975) for fishes that comprised

more than 10% of the 1990 catch was calculated from the

formula:

where

K = condition factor of the 5 rom FL group and

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

The upper limit of each 5 rom 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, 1990).

Number per seine haul was calculated by diyiding 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

1963; Scott and Crossman 1973; Trautman 1981) and were

confirmed in the field when possible.
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4.2 COMPOSITION, RELATIVE ABUNDANCE, AND DISTRIBUTION: 1990

Results of 1990 seine collections are presented in

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

total of 327 hauls yielded 31,470 fish of 35 species,

representing eight families. Most fish (9,938) were taken

at Station 13B5 and most species (27) at station 4A2. The

mean number of specimens per haul at individual stations

ranged from 34.06 'at station 16A1 to 276.06 at station 1~B5.

Carps and minnows ranked first in family composition,

comprised 71.0% of the total catch (Table 4-5), and included

the top two species (spotfin shiner and mimic shiner) taken

(Table 4-3). The mimic shiner comprised 32.7% of the total

catch; it was the most abundant sp~cies in 1990, and ranked

first at station 13B5 (Table 4-4). The spotfin shiner

ranked second in abundance (24.8%); it was most common at

stations 10A2, 16Al, and 10B5. The second most abundant

family was bullhead catfishes which accounted for 10.4% of

the total catch. The channel'catfish (third ranked species)

was the most common bullhead catfish, and ranked first at

station 9B3. The perch family was next in abundance and

comprised 9.7% of the total catch. The tessellated darter

was the most abundant percid taken, and was the fourth

ranked species overall. Other common fishes were spottail

shiner (6.6%), bluntnose minnow (4.9%), white sucker (4.7%),
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and pumpkinseed (2.0%). No other species accounted for more

than 1.0% of the catch.

With the exception of the low catch (277 specimens) on

16 November, total catches varied moderately during the year

(Table 4-3). The highest catc~ (4,521 specimens) occurred

on 15 June. No pronounced seasonal trend was evident as the

total catches oscillated throughout the year. However, over

65% of the catch occurred from April through July.

The temporal variability in the total catch was

primarily influenced by spotfin shiner and mimic shiner

abundance, and to a lesser extent by spottail shiner,

bluntnose minnow, white sucker, channel catfish, and

tessellated darter (Table 4-3). Spotfin shiner and mimic

shiner were common throughout the sample period, but were

most abundant from April through May when t~ey comprised

from 87.4 to 98.1% of the catch. Spotfin shiner and mimic

shiner abundance declined steadily from June through

November, with few exceptions. Among other species,

spottail shiner and tessellated darter were abundant from

June through early August. White sucker were common from

May through september,. but over 90% were taken from late May

through June. Bluntnose minnow occurred throughout the

sample period, but was most common in July and August.

Channel catfish were most common in August and September,

when 98.9% of thei~ annual total opcurred. Such temporal

4-5



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.

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 16A1, above the TMINS Discharge. These

catch differences were the result of the variability in the

abundance 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 of sampling stations, except at station 10A2 where more

effort (hauls) yielded fewer fish per haul (Table 4-4).

Biomass totaled 10,380.8 g f.or the year (Table 4-6) ..

Peak biomass occurred on 18 July (1,328.8 g). station 13B5

had the highest biomass for a single station (2,432.9 g),

while station 16A1 had the lowest (1,241.6 g). The

distribution of biomass among sampling stations and dates

varied as the number and size of the specimens varied.
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4.3 CONDITION FACTOR (K) AND REPRODUCTIVE STATUS

Condition factors and reproductive status for spotfin

shiner, mimic shiner, and channel catfish, the only fishes

that comprised more than 10% of the 1990 catch, are

presented in Tables 4-7 through 4-9. The mean weights for

individuai length intervals were similar'per species among

stations with large (>25 specimens) comparable catches. The

K factors for different size groups of spotfin shiner ranged

from 0.45 to 1.16. There was a general trend of increasing

K factor with increasing length. Mimic shiner K factors

ranged from 0.24 to 1.08 among the size groups. Similarly,

K factors for mimic sniner increased as length increased.

The increasing K factor for these species reflected the

tendency for increased body depth with increased length. In

contrast, K factors for channel catfish followed a trend

which generally increased, and then decreased. These

changes resulted when the rapid growth in length was not

synchron~zed to weight increases.

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.
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Young and juvenile spotfin shiners were abundant at all

stations, except 4A2, while adults were uncommon (2.3% of

the total catch) (Table 4-7). Young and juvenile mimic

shiners were common at all stations, particularly Stations

13B5 and 10A2. Only two adults were taken (Table 4-8).

Young channel catfish were common at Stations 9B3 and 10B5;

juveniles and adUlts were rare (Table 4-9).

4.4 COMMUNITY ANALYSIS: DIVERSITY AND SIMILARITY

The 1990 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 1.72 at station 13B5 to 3.00 at station 4A2.

The low H' at station 13B5 resulted from the large catch of

spotfin shiner and mimic shiner (85.8% of the catch)

relative 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 1.14 on 12 April to 2.98 on 18 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, mimic shiner, and

channel catfish entered the catch. Low diversities result
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from the overabundance of one or two species which are a

natural phenomena (Hocutt 1981).

seine diversity in 1990 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). Overall monthly diversity values

decreased from 1977 through 1985 and increaseq thereafter

(Figure 4-3). Although, the 1990 monthly data.dec~eased

slightly from 1989 the values generally continued to reflect

the increase observed since 1986. A similar trend was

evident for station diversity. EA (1985, 1986,. 1987)

postulated that the decrease in diversity was related to the

increased dominance 9f 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 in the total catch. The increase in station

H' values in 1990 was coincident with a reduction in spotfin

shiner and mimic shiner (57.5% of the total catch)

abundance, coupled with sUbstantial increases of c?mely

shiner, spottail shiner, bluntnose minnow, fallfish, white

sucker, channel catfish, smallmouth bass, and tessellated

darter compared to the 1989 catch.

Percent similarity (PSc) compares the station catches in

terms of species composition, and provides another measure

of the fish community. Similarity values for pairwise
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station comparisons are presented in Table 4-10. Low values

indicate relatively dissimilar communities between two

stations, while higher values indicate similar communities.

Like many of the community and abundance parameters

discussed above, the similarity data appeared to be

sUbstantially influenced by the abundance of several key

species. For example, the lowest PSc (28.4%) occurred

between stations 13B5 and 9B3 and resulted from the extreme

dominance of mimic shiner and spotfin shiner at station

13B5, compared to the dominance of .spottail shiner, channel

catfish, and tessellated darter at station 9B3 (Table 4-4).

In contrast, the relative abundance of these species was

similar between stations 10B5 and 16A1, thus the PSc was

high (81.2%). There was no pattern to suggest any influence

of the TMINS discharge. Sampling station 10A2 (downstream

of the discharge) was similar (79.0%) to Station 16A1

(upstream of the discharge).

Previous studies (EA 1985, 1986, 1987) used the percent

similarity at stations upstream and downstream of the TMINS

discharge to investigate differences between operational

(1976 to 1978 and 1986 to 1990) and non-operational (1979 to

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

station comparisons were within the historical range. There

was no pattern that distinguished operational and non

operational years, and qonsequent1y no indication that the

TMINS discharge influenced the community of smaller fishes.
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4.5 MULTIPLE-YEAR COMPARISONS: RELATIVE ABUNDANCE

The total seine catches and catch per seine haul of

common species were examined for the study period (Table 4

11). Although the total 1990 catch represented a 31.6%

decrease from the 1989 cat~h, it was within the historic

range. As in all previous years, the total catch was

largely influenced by the abundance of spotfin shiner,

spottai1 shi~er, and mimic shiner (since 1987). Compared to

1989, there were substantial decreases in spotfin shiner and

mimic shiner abundance. The spotfin shiner decreased by

39.6% to its lowest total since 1978, while mimic shiner

decreased 62.7% after increasing steadily since 1985. Also

showing marked reductions in 1990 were pumpkinseed (33.2%)

and bluegill (89.8%). However, these decreases were offset

by large increases in the catch of spottail shiner, white

sucker, and b1untnose minnow. In fact, the total catch of

bluntnose minnow was the highest since 1981. Many other

fishes showed substantial increases over 1989 levels. Among

these, smallmouth bass increased to its highest total since

1979, and walleye increased to its highest total since 1985.

Record catches for the study period were noted for channel

catfish, tessellated darter, and banded darter.

The seine catches in 1990 appeared to further reflect

the effect of natural population cycles. While strong year
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classes were indicated for several species, spotfin shiner,

mimic shiner, pumpkinseed, and bluegill suffered weak year

classes, as evidenced by steep downturns in their

abundances. EA (1986, 1987) reported 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 1990 and lower water temperature, particularly July

through August, favored the success of early spawning

fishes.

Seasonal Susquehanna River flow patterns, normally

characterized by high spring flows and lower flows in summer

and fall, generally favor the intermittent spawning of

spotfin shiner (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 (Nikolsky 1963). July and August river flows

in 1990 were variable and caused water temperature. to

fluctuate. These factors jeopardized the spawning success

of spotfin shiner. Consequently, young spotfin shiner were

less abundant during the fall. In contrast, spottail shiner

and white sucker spawn in May and June, therefore their

reproductive success is normally sUbject to high and/or

rapidly fluctuating river flow. River flow in June 1990

remained relatively stable and water temperature steadily
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increased. This may explain the increase in spottail 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.

Decreased catches of the mimic shiner, a species closely

related to H. stramineus, are also likely due to its JUly

and August spawning period.

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

1990) examined the annual seine catch (number per haul) of

dominant fishes at stations upstream (16A1) and downstream

(10A2 and 9B3) of the TMINS discharge to determine

differences. The annual abundance of spotfin shiner,

spottail shiner, and white sucker is presented in Figures 4

5 through 4-7. For 1990, spottail shiner and spotfin shiner

catches were similar at stations immediately upstream (16A1)

and downstream (10A2 and/or 9B3) of the TMINS discharge.

Unlike spotfin shiner and white sucker, catches of spottail

shiner "at station 10A2 were slightly below those at the

other stations. Yet, all values were within previously

established ranges. Therefore, the variability in station

catches was attributed to natural spatial and temporal

distribution of these species rather than to any influenc.e

of the TMINS discharge.
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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 1990, a total of 16,522 fish was examined; 1,590

specimens of 22 fishes had one or more types of parasites,

infections, and/or morphological anomalies (Table 4-12).

with the exception of black spot (fluke cysts),

pugheadedness, and skin infections, affliction rates were

less than 1.0%. Black spot was most prevalent on spotfin

shiner (8.1% of those examined), bluntnose minnow (3.3%),

and tessellated darter (2.6%). Skin infections (which

included fin rot, damaged fins, fungus, and/or tumors) were

observed on 18 fishes, mostly on spotfin shiner and mimic

shiner. Other parasites included anchor worms (Lernaea

spp.), observed on 15 fishes, leeches, noted almost

exclusively on tessellated darter, and glochidia (larvae of

freshwater mussels), most prevalen~ on spotfin shiner and

tessellated darter. 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.
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A total of 485 fish exhibited morphological anomalies.

pugheadedness (abnormal formation of the skull) was most

common and occurred primarily on spotfin shiner (84), and

mimic shiner (337). Scoliosis (lateral spinal curvature)

was observed on three different fishes. Five spotfin

shiner, three mimic shiner, and two spottail shiner

exhibited mouth (mandibular) deformity.

Patterns of parasitic infection and morphological

anomalies observed in 1990 were similar to those reported

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

1980, 1981, 1982, 1983, 1984; RMC 1988a, 1989, 1990). It

appears the patterns were most affected by natural trends in

parasite life cycles, water temperature, and natural

conditions rather than influences associated with T-MINS

operation.
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TABLE 4-1

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

Station Number
TM-SE-13B5(a)

TM-SE-10B5

TM-SE-10A2

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 statton
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 (Vallisneria americana) were common.
The beach averaged 0.7 m in depth; the backwater
averaged.l.O 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 mdownstream. Coal dirt and gravel 'were also
common along ·the shQreline, which supported water
willow. Average depth was 0.8 m.

West shore of TMI, 150 mdownstream 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 mdownstream from discharge.
Most sampling wasdon~ along a gravel beach and boat
ramp. Offshore, the bottom changed to mud. About
20 mof 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 mof shoreline was sampled; the bottom dropped
abruptly to a depth of about 0.9 m. The beach was
supported by submerged railroad ties.

i.

I '

(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 1990.

Scientific Name

Clupeidae
Alosa sapidissima (wilson)
Dorosoma cepedianum (Lesueur)

Esocidae
~ niger Lesueur

Cyprinidae
Campostoma anomalum (Rafinesque)
Nocomis micropogon (cope)
Notemigonus crysoleucas (Mitchill)
Notropis amoenus (Abbott)
Notropis cornutus (Mitchill)
Notropis hudsonius (Clinton)
Notropis procne (Cope)
Notropis spilopterus (cope)
Notropis yolucellus(Cope)
Pimephales notatus (Rafinesque)
Rhinichthys cataractae (Valenciennes)
Semotilus atromaculatus (Mitchill)
semotilus corporalis (Mitchill)

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

Ictaluridae
Ictalurus nebulosus (Lesueur)
Ictalurus punctatus (Rafinesque)

cyprinos)ontidae
Fundulus diaphanus (Lesueur)

centrarcbidae
Ambloplites rupestris (Rafinesque)
~epomis auritus (Linnaeus)
Lepomis cyanellus Rafinesque
Lepomis gibbosus (Linnaeus)
Lepomis macrochirus Rafinesque
Micropteru9 golomieui Lacepede
Micropterus salmoides (Lacepede)
Pomoxis annularis Rafinesque

Percidae
Etheostoma olmstedi Storer
Etheostoma zonale (Cope)
Percina peltata (Stauffer)
~tizostedion vitreum

vitreum (Mitchill)
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Common Name

Herrinqs
American shad
Gizzard shad

pikes
Chain pickerel

Carps and Minnows
central stoneroller
River chub
Golden shiner
Comely shiner
common shiner
spottail shiner
Swallowtail shiner
spotfin shiner
Mimic shiner
Bluntnose minnow
Lonqnose dace
Creek chub
Fallfish

Suckers
Quillback
White sucker
Northern hog sucker
Shorthead redhorse

Bullhead catfishes
Brown bullhead
channel catfish

Killifishes
Banded killifish

Sunfishes
Rock bass
Redbreast sunfish
Green sunfish

.Pumpkinseed
Bl,uegill
Smallmouth bass
Larqemouth bass
White crappie

Perches
Tessellated darter
Banded darter
Shield darter
Walleye
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TABLE 4-3

Temporal distribution of fishes taken by seine near THINS In 1990.

12 4 23 15 28 18 ,14 30 7 24 30 16
Apr ----.M/ly_Hav_ Jun Joo Jul Aug AUg Sep SeD Oct Nov_ Total X Catch

American shad •• - 1 - 5 • • • • - • 6 +
Gizzard shad - - • - • 23 1 1 • • • • 25 0.1
Chain pickerel • • - 1 • • • • - • • • 1 +
Central stanerolLer - • • • • 1 - • • • • • 1 +
River chlb •• 1 - • • • • • • • - 1 +
Golden shiner 1· 2 • • 12 • • • - • • 15 +
Comely shiner 5 2 2 - 14 129 • - • 2 • - 154 0.5
COllIllOn shiner .., • • • 1 • • - 1 • 2 +
Spottail shiner • • • 251 1067 263 164 62 27 133 101 8 2076 6.6
Swallowtail shiner 19 79 52 41 22 7 16 9 15 16 11 • 287 0.9
SpatHn shiner 1043 1029 960 1059 483 376 350 886 558 472 445 151 7812 24.8
Mimic shiner 1273 2115 2026 1294 454 875 44 188 294 134 1524 62 10283 32.7
Bluntnose minnow 4 42 7 19 12 640 393 147 71 53 155 5 1548 4.9
lOllgnose dace - - • • 1 • • - • • • • 1 +
Creek chub .., 1 • • • • • • • • 1 +
Fall fi sh _. - 45 33 25 12 24 5 6 11 • 161 0.5
Quillback - - • - 2 4 - • • • • • 6 +
White sucker • 5 257 797 282 92 19 15 6 3 - - 1476 4.7
Northern'hog sucker • - • 7 3 6 8 14 13 4 • • 5S o.~

Shorthead redhorse - • 6 2 5 • 9 5 17 5 • - 49 0.2
Brown bullhead • • - • 16 1 • - • • • • 17 +
Channel catfish • - • 17 20 • 1445 42 1724 10 • - 3258 10.4
Banded killf fish • 1 2 - - 1 • 1 - - - - S +
Rock bass - 1 • 3 22 12 • 2 7 34 7 2 90 0.3
Redbreast sunfish • 21 1 14 7 10 5 8 5 4 1 • 76 0.2
Green sunfish • 6 • 15 5 1 3 2 5 • 2 • 39 0.1
Purpklnseed 1 222 8 99 8 123 15 11 62 45 48 5 647 2.0
Bluegill • 6 - 14 11 36 3 3 25 11 7 2 118 0.4
~ hybrid - • • 2 1 - • • • • • • 3 +
Smallmouth bass • • 2 1 23 97 25 12 15 20 16 • 211 0.7
largemouth bass • • - • 1 - • • 1 - • - 2 +
\Illite crappie •• - - • - • • 1 1 1 • 3 +
Tessellated darter 14 10 56 817 392 1021 140 77 86 98 158 40' 2909 9.2
Banded darter • 5 29 - 3 34 4 1 3 - 15 2 96 0.3
Shield darter .., 4 1 1 • • 1 2 • - 9 +
WalleYe - - 4 17 6 • • • • • • • 27 O. t
No. of Specimens 2360 3544 3415 4521 2894 3795 2657 1510 2941 1053 2503 277 31470
No. of Species 8 14 16 22 25 25 19 20 21 19 16 9 35
No. of HaulS 27 24 21 24 25 24 26 33 32 31 29 31 327
No. of Fish/Haul 87.41 147.67162.62 188.38 115.76 158.12 102.19 45.76 91.91 33.97 86.31 8.94 96.24
DiverSity Index 1.14 _ 1.55 1.59 2.60 2.66 2.98 2.19 2.21 2.02 2.70_ 1.90 1.87 2.85
+ Less than O.05X.
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TABLE 4·4

Distribution of fishes taken by seine at the stations sampled near THINS in 1990. Station prefix
TM·Se· deleted from table.

13B5 10B5 1611.1 1011.2 9B3 4A.Z Total ~ Catch
American shad 3 3 6 +
Gizzard shad 3 2. 1 5 3 11 25 0.1
Chain pickerel 1 1 +
Central stoneroller 1 +
River chub 1 +
Golden shiner 1 1 13 15 +
Comely shiner 127 2 16 2 2 5 154 0.5
CCIlIJIlQn shiner 'I 1 2 +
Spottail shiner 72 161 235 214 888 506 2076 6.6
Swallowtail shiner 110 7 8 100 1 6~ 287 0.9
Spotfin shiner 2294 2158 964 14'13 691 292 7812 24.8
Mimic shiner 6238 1064 465 1166 751 599 10283 32.7

t . Bluntnose minnow 134 410 5 89 23 887 15;8 4.9
Longnose dace 1 1 +
Creek chub 1 1 +
FaHfish 9 11 51 44 39 7 161 0.5
QuHLback 4 2 6 +.. W1I ite sucker 382 269 102 452 254 17 1476 4.7

~ Northern hog sucker 19 4 11 17 3 1 5S 0.2-
Shorthead redhorse 22 10 9 3 2 3 49 0.2
Brown bullhead 16 1 17 +
Channel C8tfi sn 8 69 5 3175 3258 10.4
Banded killifish 2 1 2 5 +
Rock bass 5 25 :5 25 2. 30 90 0.3
Redbreast sunfish 2 8 20 1 7 38 76 0.2
Green sunfish 1 38 39 0.1
Pl.Iq)kinseed 5 S4 2 S 14 567 647 2.0
Bluegill 4 62 1 51 118 0.4
~hybrid 3 3 +...
smallmouth bass Sa 34 41 46 2 24 211 0.7
Largemouth bass 2 2 +
White crappie 2 1 3 +
Tessellated darter 423 181 180 232 1618 275 2909 9.2
Banded ~rter 2 19 74 1 96 0.3
Shield darter 'I 'I 3 4 9 +
"'alleye 14 3 8 2 27 0.1
No. of Specimens 9938 4543 2146 3901 7503 3439 31470
No. of Species 24 2.5 2t a1 23 27 3S
No. of Hauls 36 53 63 72 43 60 327
No. of Fish/Haul 276.06 85.72 34.06 54.18 174.49 57.32 96.24
Diversity Index 1.72 2.38 2.47 2.56 2.33 3.00 2.85
+ Less than O.05X.
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TABLE 4-5

Percent family composition at the seine stations sampled in
York Haven Pond, April through November 1990. Station prefix
TM-SE- deleted from table.

Station
Family 13B5 10B5 16A1 10A2 9B3 4A2 Total
Herrings + + 0.2 0.2 + 0.3 0.1

Pikes + +

Carps and Minnows 90.4 84.0 81.3 77.6 31.9 69.0 71.0

Suckers 4.3 6.3 5.7 12.1 3.4 0.6 5.0

Bullhead catfishes 0.1 1.5 + 0.1 42.5 + 10.4

Killifishes + + + +

Sunfishes 0.8 4.1 3.4 2.0 0.3 21.9 3.8

Perches 4.1 9.4 7.9 21.7 8.0 9.7 r'4.4
+ Less than 0.05%. , .

r'

TABLE 4-6

Summary by date of fish biomass (g) at the seine stations -
sampled near TMINS in 1990. station prefix TM-SE- deleted from
table.

13B5 10B5 16A1 10A2 9B3 4A2 Total
12 Apr 119.9 41.6 43.3 41.5 0.5 17.0 263.8

4 May 1'96.8 143.1 51.9 43.9 52.8 195.3 683.8
23 May 216.0 61.8 79.9 118.7 30.4 22.3 529.1
15 Jun 281.9 151.8 112.3 215.3 105.1 155.5 1021.9
28 Jun 252.0 164.2 105.0 199.2 158.0 65.9 ' 944.3
18 Jul" 281. 7 138.8 255.4 278.7 202.2 172.0 1328.8
14 Aug 148.4 203.5 98 .. 6 190.0 237.9 156.3 1034.7
30 Aug 112.4 153.4 90.2 320.8 101.2 82.1 860.1

7 Sep 262.8 218.0 96.0 135.2 387.6 101.3 1200.9
24 Sep 139.8 339.0 158.6 291. 9 84.4 103.0 1116.7
30 Oct 398.7 76.5 133.5 141.2 261.6 253.9 1265.4
16 Nov 22.5 5.1 16.9 36.9 12.5 37.4 131. 3

TOTAL 2432.9 1696.8 1241. 6 2013.3 1634.2 1362.0 10380.8
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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 1990.

For-k length
(5 mm inter-vals)

11 - 15
16 - 20
21 - 25
26 - 30
31 - 35
36 - 40
41 - 45
46 - 50
51 - 55
56 - 60
61 - 65

Number

22
156
57
20
12
9
6
4
4
1
1

Total
Weight

(g)

TM-AQF-4A2

0.34
6.70
4.30
3.60
3.70
5.10
4.80
4.80
6.60
2.10
2.70

Mean
Weight

(g)

0.02
0.04
0.08
0.18
0.31
0.57
0.80
1.20
1.65
2.10
2.70

K

0.46
0.54
0.48
0.67
0.72
0.89
O.SB
0.96
0.99
0.97
0.98

•
R

v
Y
V
V
Y
V
J
J
J
J
A

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

11 - 15 40 0.61 0.02 0.45 Y
16 - 20 168 7.34 0.04 0.55 V
21 - 25 151 15.25 0.10 0.65 V
26 3D 120 23.40 0.19 0.72 V
31 - 35 67 21.60 0.32 0.75 V. 36 - 40 27 13.60 0.50 0.79 V
41 - 45 22 17.60 O.BO O.BS J- 46 - 50 15 17.00 1. 13 0.91 J

l • 51 - 55 5 7.90 1.58 0.95 J
56 - 60 5 10.20 2.04 0.94 J
61 - 65 1 2.30 2.30 0.S4 A
71 - 75 1 3.70 3.70 0.S8 A

I ------------------------------------------------------------------------------
TM-AQF-l0A2------------------------------------------------------------------------------, 1 - 15 5 0·.12 0.02 0.71 V

16 - 20 64 3.16 0.05 0.62 V
21 - 25 '90 20.20 0.11 0.68 V
26 - 30 222 43.00 0.19 0.72 V
31 - 35 147 51.20 0.35 0.81 V
36 - 40 98 55.40 0.57 0.88 V

• 41 - 45 85 71.00 0.84 0.92 J
46 - 50 87 103.30 1.19 0.95 J
51 - 55 51 82.50 1.62 0.97 J
56 - 60 28 60.40 2.16 1.00 J
61 - 65 Ie 50.80 2.S2 1.03 A
66 - 70 11 41.50 3.77 1. 10 A
71 - 75 B 38.S0 4.85 1 .15 A
76 - BO 10 55.50 5.55 1.08 A
81 - 85 3 lB.30 6.10 0.99 A
86 - 90 1 7.70 7.70 1.06 A------------------------------------------------------------------------------•V=young. J=juvenile, A=adult
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TABLE 4-7 CONTINUED.

Total Mean
Fork' length Weight Weight •

(5 mm intervals) Number (g) (g) K R------.---------
------.---------------.--------------.------------------------------.---------

TM-AgF-l0B5-------------------------------------.------------------------------.---------
11 - lS 43 0.75 0.02 0.52 y
16 - 20 150 6.60 0.04 0.55 y
21 - 25 266 27.00 0.10 0.65 y
26 :'" 30 295 57.00 0.19 0.72 y
31 - 35 153 52.00 0.34 0.79 y
36 - 40 121 66.70 0.55 0.86, y
41- 45 50 40.80 0.82 0.90 J
46 - 50 32 38.30 1.20 0.96 J
51 - 55 9 14.50 1.61 0.97 J
56 - 60 a 17.30 2.16 1.00 J
61 - 65 4 10.50 2.62 0.96 A
71 - 75 1 4.90 4.90 1.16 A

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

11 - 15 15 0.34 0.02 0.57 y
16 - 20 227 10.43 0.05 0.57 y
21 - 25 3.60 32.70 0.09 0.5B v
26 - 30 218 41.00 0.19 0.70 y -31 - 35 156 50.80 0.33 0.76 v ~ .
36 - 40 84 43.00 0.51 O.BO y
41 - 45 49 39.40 O.BO o.as J
46 - 50 40 44.10 1.10 0.88 J
51 - 55 27 42.70 1.58 0.95 J
56 - 60 24 49.10 2.05 0.95 J
61 - 65 8 21.90 2.74 1.00 A
65 - 70 6 20.70 3.45 1.01 A
71 - 75 2 B.20 4.10 0.97 A
76 - BO 2 11.50 5.75 1.12 A

------------------------------------------------------------------------------
TM-AQF-16Al------------------------------------------------------------------------------

11 - 15 17 0.26 0.02 0.49 y
16 - 20 41 2.12 0.05 0.65 y
21 - 25 157 17.00 0.11 0.69 V
26 - 30 155 31.50 0.20 0.75 V
31 - 35 123 41.90 0.34 0.79 y
36 - 40 85 47.00 0.55 0.85 Y ,
41 - 45 75 63.60 0.B5 0.93 J
46 - 50 40 47.00 1. 17 0.94 J
51 - 55 24 38.00 1.58 0.95 J
56 - 60 27 57.20 2.12 0.98 J
61 - 65 21 58.50 2.79 1.01 A
66 - 70 8 27.80 3.47 1.01 A
71 - 75 8 36.00 4.50 1.07 A
'76 - 80 2 11.50 5.75 1.12 A
81 - 85 3 18.40 6.13 1.00 A------------------------------------------------------------------------------•

Y=youne. J=juvenile. A=adult
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TABLE 4-8 LENGTH FREQUENCV. TOTAL AND MEAN WEIGHT, CONDITION FACTOR (K).
AND REPRODUCTIVE STATUS (R) PER 5 MM FL INTERVAL OF MIMIC SHINER
COLLECTED BY SEINE NEAR TMINS IN 1990.

Fork length
(5 mm 'Intervals) Number-

Total
Weight

(g)

TM-AQF-4A2

Mean
Weight

(g) K R
•

i .

11 - 15
16 - 20
21 - 25
26 - 30
31 - 35
36 - 40
41 - 45
46 - 50

25
312
183
23
37
15

1
I

0.55
15.00
17.00
5.30

14.30.
8.00
O.BO
1.00

TM-AQF-9B3

0.02
0.05
0.09
0.23
0.39
0.53
0.80
1.00

0.65
0.60
0.59o.es
0.90
0.83
0.8S
0.80

Y
V
V
V
y
J
J
J

, .

11 'S 26 0.50 0.02 0.57 V
16 - 20 156 B.30 0.05 0.67 V
21 - 25 174 17.60 0.10 0.65 V
26 - 30 81 16.40 0.20 0.75 V
31 - 35 75 27.BO 0.37 0.B6 y
36 - 40· 30 16.10 0.54 0.84 J
41 - 45 8 6.50 O.B,1 0.B9 ..1

TM-AQF-,OA2

11 - 15
16 - 20
21 - 25
26 - 30
31 - 35
36 - 40
41 - 45
46 - 50
51 - 55

2
148
211
173
154
82

8
3
1

0.03
7.90

22.20
36.60
57.30
46.40
6.90
3.40
1.80

0.02
0.05
0.11
0.21
0.37
0.57
0.86
1.13
LBO

0.44
0.67
0.67
0.78
0.B7
0.88
0.95
0.91
1.08

V
V
V
V
V
J
J
J
J

------------------------------------------------------------------------------
TM-AQF-10B5

11 - 15 8 0.14 0.02 0.52 V
16 - 20 73 3.70 0.05 0.63 V
21 - 25 173 19.80 O.lT 0.73 V
26 - 30 142 30.30 0.21 0.79 V
31 - 35 68 25.00 0.37 0.86 V
36 - 40 41 2.3.10 0.56 0.88 .J
41 - 45 2 1.40 0.70 0.77 J
46 - 50 1 1.00 1.00 0.80 J

•
V=young, J=juvenile. A=adult
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TABLE 4-8 CONTINUED.

For-k len\;th
(6 rom intervals)

11 IS
16 - 20
21 - 25
26 - 30
31 - 35
36 - 40
41 - 45
46 - SO
51 - 55

Number

7
207
300
274
194

68
14
10
2

Total
Weight

(g)

TM-AQF-13B5

0.15
11.10
31.00
55.40
66.80
35.90
12.00
11.80
3.00

Mean
Weight

(9)

0.02
0.05
0.10
0.20
0.34
0.53
0.96
1. 19
1.50

K

0.63
0.67
0.66
0.75
0.90
0.92
0.94
0.94
0.90

•
R

v
V
V
V
V
J
J
J
J

TM-AQF-16Al------------------------------------------------------------------------------
6 - 10 9 0.04 0.00 0.44 V
1 1 - 15 '5 0.12 0.01 0.24 V
16 - 20 36 2.03 0.06 0.70 V
21 - 25 156 16.90 0.11 0.69 V
26 - 30 80 16.30 0.20 0.75 V
31 - 35 67 25.10 0.37 0.87 V
36 - 40 33 20.70 0.63 0.98 J -l ~

41 - 45 30 27.30 0.91 1.00 J
46 - 50 13 16.80 1. 29 1.03 J
51 - 55 4 6.10 1.52 0.92 J
56 - 60 'I 2.00 2.00 0.93 A
61 - 65 1 2.90 2.90 1.06 A------------------------------------------------------------------------------•

Y=young. J=juvenile. A=adult r
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TABLE 4-9 LENGTM FREQUENCY. TOTAL AND MEAN WEIGHT. CONDITION FACTOR (K).
ANO REPRODUCTIVE STATUS (R) PER 5 MM FL INTERVAL OF CHANNE~ CATFISH
COLLECTED BV SEINE NEAR TMINS IN 1990.

Fork length
(5 mm \nterva\s)

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
a6 90

Number

2
36
66
40
54
54
28
22
11

7
4
3
2
1

Total
Weight

(a)

TM-A.QF-9B3

0.30
10.80
29.90
28.50
56.40
79.00
54.00
47.80
24.90
15.50

TM-AQF-10A2

Mean
Weight

(9)

0.15
0.30
0.44
0.71
1.04
1.46
1.93
2.17
2.26
2.21

K

0.96
1.11
1.03
1.11
1. '5
1.17
1.16
1.01
0.82
0.65

..
R

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

-----------------------------------------_.~-----------------------------------
36 - 40 2 1.30 0.65 1.02 v
41 - 4$ 1 1. 10 1. 10 t.21 y
46 - 50 1 1.30 1.30 1.04 Y
56 - 60 1 2.90 2.90 , .34 V

~

TM-AQF-l0B5

26 - 30
31 - 35
36 - 40
41 - 45
46 - 50
56 - 60
61 - 65

36 - 40
41 - 45
46 - 50
56 - 60

3
8

27
24

5
1
1

2
3
2
1

1.00
4.10

20.10
24.00
6.90
2.40
3.00

TM-AQF-13B5

1.40
3.40
2.60
2.40

0.33
0.51
0.74
1.00
1.3B
2.40
3.00

0.70
1.13
1.30
2.40

1.23
1.20
1.16
1.10
1.10
1. 11
1.09

1.09
1.24
1.04
1.11

V
Y
Y
Y
v
y
v

v
V
V
V

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

to

46 - 50 , ,

TM-AQF-16Al

1.30· 1,30 , .04 V

V=young. J=juven11e. A=adult



TABLE 4-10

Percent similarity indices of species composition between
seine stations near TMINS, April through November 1990.
Station prefix TM-SE- deleted from table.

\,

13B5

10B5

16A1

10A2

9B3

lOBS

58.0

16A1

56.2

81.2

10A2

65.5

77.7

79.0

9B3

28.4

32.8

43.2

35.5

4A2

35.0

47.6

48.4

43.9

39.9

TABLE 4-11

Relative contribution of key species to the annual seine catches
near TMINS, 1977 through 1990.

study Total Catch Per Seine-Haul i-
t •

Year catch (a) Spotfin s,Pottail Bluntnose 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
\ .

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

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

1990 31,470 24 6 5 31 4
(a) Includes all species, not just those listed.
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TABLE 4-12

Incidence of parasites, diseases, and/or morphological anomalies on fishes captured by seine near THINS, April through November 1990 •

.... oj< c
0 '" '" ~

C 0 "C ev
Q.

I
.... 0 .... ev "C u

VI '" "0 V Ii>
.::'~ ;; .... .... Cll .... C

Cll .... '" 0
~ '" u C CQl...: '" .:: .:: Cll .... u .,.. ........ .... .... QJ"Ou C u u .:: .... .... 0 Cll CCll U "' .... "'8 u ....

'" l'- ClJ -0 en 0 ;:1'1- Q. .... 'I- '" .... 'I- .... '" l'-U..... Cll QJ CD ;:I u oev 0 ...: C 8 Oll- 0>< QlC
a::l -l ...J a. en CI 0- VI- LLI too 0<0; toow 0.. ....

River c u 1 - - - - - - - - 1 - 2 1 200.
Golden shiner 1 - - - - - - - - 1 - 2 15 13.3
Comely shiner 2 - - - 1 - - - - 1 - 4 154 2.6
Spottai1 shiner 5 8 - - 1 12 - 2 - 17 - 45 1322 3.4
Swallowtail shiner 1 1 - - - 3 - - - 2 - 7 287 2.4
SpoUin shiner 411 19 - - 41 84 10 5 1 62 3 636 5078 12.5
Mimic shiner 2 30 2 - 14 337 3 3 - 53 1 445 3960 11.2
Bluntnose minnow 33 30 - - 6 23 1 - 1 13 - 107 999 10.7
Fallfish 4 3 - - - 1 - - - 1 - 9 161 5.6
Quillback 2 - - - - - - - - - - 2 6 33.3

~
White sucker 14 12 1 2 - - - - - 22 - 51 1198 4.2

I Northern hog sucker 2 - - - - - - - - 1 - 3 55 5.4
l\.) Shorthead redhorse 9 2 - - - - - - - 4 - 15 49 30.6
--.l Channel catfish 1 15 1 - - - - - 1 11 1 '30 397 7.6

Rock bass 4 2 - - - - - - - 3 - 9 79 11.4
Redbreast sunfish - 1 2 - 1 - - - - 4 - 8 72 11.1
Green sunfish 5 - - - - - - - - - - 5 14 35.7
Pumpkinseed - 8 - - 1 - - - - 12 - 21 532 3.9
Bluegill - 1 - - 1 - - - - - - 2 111 1.8
Sma11mouth bass 1 7 1 - - 1 - - - 5 - 15 178 8.4
Tessellated darter 46 10' 42 - 59 - - - - 14 - 171 1758 9.7
Banded darter - - 1 - - - - - - - - 1 96 1.0
Total 544 149 sO 2 125 461 14 10 3 227 5 1590 16522 9.6
Percent 3.3 0.9 0.3 + 0.8 2.8 0.1 0.1 + 1.4 +
* Includes fish with fin rot, damaged fins, fungus, tumors, or cysts.
+ Less than 0.05%.
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Figure 4-1. Location of seine stations sampled in York Haven P9nd (station
prefix TM-SE- deleted).
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5. ELECTROFISHING

5.1 METHODS

Nighttime 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 1990.

The electrofishing system consisted of a Coffelt VVP-10

variable voltage pUlsator, powered by a 5.0 kw alternator,

and mounted in a 6.4 m aluminum boat equipped with bow-

mounted flood lamps. Positive and negative

electrodes of 1.2 m lengths 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.

Data recorded for each survey were time, duration of

sample (in mi~utes), air and surface water temperatures,

surface dissolved oxygen 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
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maneuvered slowly downstream through the station, as close

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 cqmmon carp and quillback (>250

"mm 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 mm FL; weighed to the nearest g; and inspected for

diseases, parasites, and morphological anomalies. If a

collection contained mora than 50 speci~ens of a single

sp~cies, 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 1990 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
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diversity by station and date; condition factors; and

analysis of variance (ANOVA) to analyze catch differences

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

of PSc and diversity indices was identical to methods

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 1990 catch.

The 1990 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 7 June; summer, 20 June through 29 August; and fall,

5 September through 9 November. A three-factor ANOVA (year,

month, station) was used to evaluate multiple year catch

per-minute data. In both analyses, catch-per-minute 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 software,

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

In addition, Cochran's Q-statistic and M-statistic

(Hendrickson 1978) were applied to 1990 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
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station. Results were compared at the 95% probability level

to values in the chi-square distribution.

5.2 COMPOSITION, RELATIVE ABUNDANCE, AND DISTRIBUTION: 1990

Numbers o~ 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 5,606 specimens of 36

fishes, representing seven families, was taken in 72

collections. Sunfishes, the largest family numerically,

were represented by nine species, while carps and minnows

• I

(cyprinids) were represented by 11.

consisted of four or fewer species.

All other families

·.
Sunfishes comprised 73.1% of the total catch (Table 5

5), and included the top six species (rock bass, redbreast

sunfish, green sunfish, pumpkinseed, bluegill, and

smallmouth bass) taken (Table 5-3). The second most

abundant family was cyprinids which accounted for 9.9% of

the total catch. The spottail shiner (ninth ranked species)

and spotfin shiner (tenth ranked species) were the most

common cyprinids. Suckers, the third most abundant family,

comprised 7.6% of the total catch; their abundance was due

to large catches of quillback (eighth ranked species) and

white sucker. Percids were next in abundance and comprised

5.2% of the total catch. The walleye (seventh ranked

species) was the most abundant percid taken. Together, the
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sunfish, cyprinid, sucker, and perch families accounted for

95.9% 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. Catches increased steadily

from the lowest catch in April to the highest catch in early

August. Catch rates were variable from late August through

November, but generally remained high. Fluctuations in the

total catch over the year were almost entirely due to the

abundance of redbreast sun~ish, pumpkinseed, and smallmouth

bass. The seasonal pattern which emerged was characterized

by low, similar-sized catches in the spring (April through

early June), followed by a period of high and more variable

catches in the summer and fall (late June through November) .

The spring catches were predominantly rock bass, redbreast

sunfish, pumpkinseed, and smallmouth bass, which accounted

for 62.6% of the total catch. The summer and fall catch was

dominated by redbreast sunfish, green sunfish, pumpkinseed,

bluegill, .smallmouth bass, and walleye, which comprised

69.5% of the catch.

Spatial differences in abundance and number of species

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

was high at Stations 13Al (1,282 specimens), moderate at

Stations 10A3 and lIBI (l,069 and 993, respectively), and

low but quite similar at stations lOB3, 9BS, and 4Al {776,
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749, and 737, respectively). Total catch and number of

species collected per station (range 23 to 25) were

inversely related. The high catch at station 13A1 had the

lowest species total, whereas the low catch at station 10B3

had the highest species total. Variations in the annual

station catches reflected the spatial differences in the

abundance of several key species. The high catch at station

13A1 was dominated by rock bass, redbreast sunfish,

pumpkinseed, and smallmouth bass, which comprised over 80%

of the catch. Among those,stations with moderate catches,

redbreast sunfish, pumpkinseed, bluegill, and smallmouth

bass were most abundant. Although these species were common

at stations 10B3, 9B5, and 4A1 their abundance was reduced.

The results of the two-factor ANOVA provide a

quantitative evaluation of spatial and temporal differences

in the catch-per-minute (Table 5-6). Significant

differences were identified for stations and seasons (Table

5-7). 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 4A1 and 11B1 in the

spring an~ summer followed by a high catch rate in the fall.

The catch rates at Stations 13A1, 10A3, and 9B1 were high in

the summer and relativelY low in the spring and fall.
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station 10B3 was intermediate with high catch rates in the

spring and lower catch rates in the summer and fall. This

variation among seasonal catch rates at individual stations

indicated that the rate at station 13A1 wap similar to 10A3,

but significantly higher than the rates at the other

stations (Table 5-8). The catch rates at stations 10A3,

llB1, 10B3, 9BS, and 4A1 were undifferentiated. The low

mean catch rate in the spring was significantlY different

from' the higher and undifferentiated rates in the summer and

fall. Catch rates at indiyidual stations were largely

influenced by the abundance of redbreast sunfish,

pumpkinseed, and smallmouth bass, and to a lesser extent by

green sunfish, bluegill, and walleye. Catches of these

fishes in the summer and fall were 1.5 times the spring

catch. since the 1990 electrofishing catch rates at

stations located below the TMINS discharge (10A3 and 9B5)

were undifferentiated from stations outside the influence of

the discharge (11B1, 10B3, and 4Al) there was no evidence to

suggest that activities at TMINS had any influence on the

distribution of fish populations (total catch) in York Haven

Pond.
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5.3 GROWTH AND CONDITION FACTOR (K)

Growth (mean lengths and weights) and condition factors

(K) were determined for those species comprising at least

10% of the total catch (redbreast sunfish, pumpkinseed, and

smallmouth bass).

The mean length and weight of redbreast sunfish

declined from April through September, and increased

thereafter (Table 5-9). 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 abundance declined in the summer as smaller

(juvenile) fish became more commo~.

Mean K of redbreast sunfish increased from April (2.33)

to a peak in June (2.80), declined through September, and

increased again through November (Table 5-9). The high K

factor in June was likely due to the reproductive condition

of females.

The growth of pumpkinseed declined from April through

June, fluctuated July through September, and increased

through November (Table 5-9). The decline in mean length

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 through September). The

subsequent increase in growth in October and November
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resulted from the continued growth and dominance of these

juvenile fish.

Mean K of pumpkinseed, unlike that of redbreast

sunfish, peaked in May (2.74) and remained high in June

(2.72); values in others months ranged from 2.66 in August

to 2.41 in October (Table 5-9). Mean K declined steadily

from May through october, except for a minor increase in

August. The decline in condition was likely the result of

the discharge or reabsorption of gametes.

The mean length and w~ight (growth) of smallmouth bass'

declined steadily from April through october before

increasing in November (Table 5-9). 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 through the

summer as smaller (juvenile and young) fish became common.

The increased growth in November was related to an increase

in numbers of adult fish.

The mean K for smallmouth bass was highest in June

(1.58) and lowest in April (1.38) (Table 5-9). Generally,

mean K increased from April through June, remained high

through August, and fluctuated thereafter. The changes in

mean K are probably reflective of the reproductive status of

the popUlation.

The condition factors presented herein were compared

with pUblished condition data for other water bodies.
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Carlander (1977) compiled condition data for redbreast

sunfish, pumpkinseed, 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

ma~urity, and age, comparisons are general and are not

strictlyqua.ntitative. In addition, certain lJaverage lJ

conversions (Carlander 1977) were used to convert pUblished

data from standard and total lengths to fork lengths for

comparison to the Susquehann~ River data. Thus, cross

population comparisons are.gross in nature, but nonetheless

may be used to assess the well-being 0+ fitness of a fish

population.

Redbreast sunfish condition factors for the 1990 TMINS

study (range of monthly means, 2.33 to 2.80) (Table 5-9)

were similar to data presented by Carlander (1977) for other

redbreast sunfish populations (range of means 1.90 to 4.21).

The pumpkinseed condition data (range 2.41 to 2.74) were

also similar to data presented in Carlander (1977) (range

1.79 to 3.03), and were within the median of the reported

range. Similarly, the range of mean K for Susquehanna River

smallmouth bass (1.38 to 1.77) 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 to

those from other systems.

When data are available, as in the present case, it is

useful to compare condition factors for the same populations
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across time. Annual mean K factors for redbreast sunfish

(Nardacci and Associates 1983; RMC 1988a, 1989) pumpkinseed

(EA 1987; RMC 1988a, 1989, 1990) and smallmouth bass (EA

1986; RMC 1988a, 1989, 1990) were compared to the 1990 data.

Calculation of these means obscured differences due to sex

and maturity, season, age, sample size, and thus are general

in nature. The range of annual means through 1989 was 2.36

to 2.76 for redbreast sunfish, 2.40 to 3.09 for'pumpkinseed,

and 1.42 to 1.72 for smallmo~th bass. Values for 1990

(2.54, 2.63, and 1.56 for redbreast sunfish, pumpkinseed,

and smallmouth bass, respectively) fell within their

respective historical ranges. since data varied from year

to year, there was no grouping of condition data by the

operational (1976 through 1978 and 1986 through 1990) or

non-operational (1979 through'1985) status of TMINS.

Condition factors for these fishes in 1990 were at or

near the mid-point of their reported ranges, and represented

an increase in condition from those determined in 1989 (RMC

1990). 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 the natural

variation in fish populations rather than any influence of

TMINS.
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5.4 COMMUNITY ANALYSIS: DIVERSITY AND SIMILARITY

The 1990 fish community in York Haven Pond was exami~ed

with measures of species diversity and percent similarity.

Shannon-Wiener mean diversity (H') was calculated for the

annual catch at each station (Table 5-4) and for each date

(Table 5-3). Mean diversity values ranged from 2.97 to 3.61

among stations and from 2.76 to 3.98 among dates. Diversity

was high (>3.00) at stations .4A1, 13A1, 10A3, 9B5, and 10B3

reflecting both higher numbers of species and/or greater

evenness of individuals among the taxa. Diversity was low

«3.00) at station 11B1 due to the numerical dominance of

pumpkinseed and bluegill which comprised over 60% of the

catch.

spatial patterns of diversity appeared to be associated

with habitat complexity. stations charact~rized by a

var~ety of substrate types and an abundance of cover in the

form of fallen trees, boulders, and/or aquatic macrophytes,

typically had higher diver~ity values. Those stations

eXhibiting a singleness of substrate with little cover had

lower diversities. Species diversity has been shown to pe

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
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highest H' values (>3.30) occurred in April, early June,

late August, September, and October, while the lowest value

«2.80) occurred in 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 (1976 through 1990) 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 increased over those reported in 1989 (RMe 1990),

establishing new highs, yet the minimum 1990 diversity value

was within the historic range. 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 ~rom

26.2 (low similarity) to 78.2 (high similarity) (Table 5

10). Two groupings of stations were evident. stations

13A1, 10A3, and 9B5 were consistently similar to each other

(mean similarity = 74.6), as were Stations 4Al and 10B3

(similarity = 71.0), while similarity between these two

groups was generally low (mean similarity = 57.9).

Similarity values for station 11B1 indicated that species
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composition was quite dissimilar to all the other stations

(mean similarity = 43.9).

similarity of sites was influenced by differences in

habitat and species abundance. stations 13A1, 10A3, and 9B5

(located along the west shore of TMI above and below the

TMINS discharge) generally had higher velocities, a wide

variety of substrate types, and abundant cover. stations

4Al and 11Bl share a diverse habitat characterized by mud

bottoms, extensive beds of a~uatic macrophytes (particularly

llBl), and other cover sucb as submerged trees. Habitat at

station lOB3 was intermediate between these types.

Differences in similarity among stations also resulted from

an uneven distribution of several key species, principally,

rock bass, redbreast sunfish, green sunfish, pumpkinseed,

bluegill, and smallmouth bass.

pairwise similarity values for electrofishing catches

at sampling stations were examined for a 15-year period

(Table 5-11). In general, station pairs with high

similarity values in previous years exhibited high

similarity in 1990 (e.g., 13A1 vs. 10A3, 10A3 vs. 9B5).

station pairs with low PSc values in 1990 also were low in

previous years (e.g., 13A1 vs. 11B1, IOA3 vs. 11B1).

Generally, there appears to be a continuation of the trend

towards increasing fish community similarity as reported in

RMC (1988a, 1989, 1990). Many station pairs were near their
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historic mean. All were within their historic ranges,

except stations 13Al and 11Bl which established a new low.

To examine possible effects of the TMINS discharge on

fish community similarity, PSc values for pairwise

comparisons of station l3Al (500 m upstream of the

discharge), 10A3 (immediately downstream of the discharge),

and 9B5 (1,500 m downstream of the discharge) were plotted

(Figure 5-4). The similarity of stations downstream of

TMINS discharge with 13A1 in 1990 showed an increase from

those reported in 1989. If the TMINS discharge were to

influence the downstream fish community, station

similarities would be expected to change between operational

'and non-operational years. The PSc values between Stations

13A1 and 10A3 and 13A1 and 9B5 were within the range

established for operational and non-operational years. The

similarity of these stations ,with 13Al indicates that the

species composition was unaffec~ed by the operation of

TMINS.

In addition, Cochran's Q-statistic was not significant

(Q = 0.617, DF = 5) and indicated homogeneity in the total

number of species per station. The M-statistic showed 'no

significant difference (M = 3.408, DF = 10) in the number of

species common to each station. The non-significance of the

M-statistic and Q-statistic was indicative of a homogeneous

populat~on, and suggests that any differences in PSc among
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individual stations was due to the abundance of several key

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

mil'lUte (catch rate) was analyzed by a three-factor ANOVA.

Total catch rates were significantly different among years,

months, and stations (Tabl~ 5-12). Variance due to

interaction between factors (year, ~onth~ station) was

significant in all cases, so the effects of single factors

on catch rate were not independent of the other factors, and

ANOVA results must be interpreted with caution.

Mean annu~l catch rates were plotted for each station

to illustrate trends (Figure 5-5). Substantial 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, followed

by substantial increases which peaked in 1988. The catch

rate in 1990 showed the continuation of the slight decrease

noted in 1989 (RMC 1990). This decrease may be related to a

reduction in the abundances of key species from that

reported in RMC (1990). The 1990 catch rate ranked fourth

among all Years, was similar to 1989, 1987, and 1978, and

significantly different from all other years (Table 5-13).
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Monthly catch rates were highest in October and May,

and were significantly different from all other months

except september over the period (Table 5-13).

Catch rates among stations near TMINS were

significant~y different (Table 5-13). since 1976, the

highest catch rates occurred at stations 10A3, 11B1, and

13A1; these were significantly different from the other

stations. station 10B3 was undifferentiated statistically

from station 4Al. 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 study

period. 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, 1990) were

examined to determine trends in specific species,populations

that may have influenced the mUltiple-year ANOVA results.

As expected, 'common species such as quillback, 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
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extent. Catches of quillback, 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, water temperature, habitat differences, and the

natural fluctuations inherent in fish populations. There

was little evidence that TMINS had any effect on the

distribution andlor abundalJ.ce of fishes in 1990.

5.6 PARASITES, DISEASE, AND MORPHOLOGICAL ANOMALIES

Fishes collected during routine electrofishing surveys

were examined for the presence of external parasit~s,

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 1990, a total of 4,992 fish was examined; 696

specimens of 20 fishes had one or more types of externa~

parasites, infections, and/or morphological anomalies (Table

5-14). The most prevalent conditions were the presence of

leeches, skin infections, and anchor worms (Lernaea spp.).

These occurred on 254, (5.1%), 234 (4.7%), and 132 (2.6%)

individuals, respectively. Skin infections inclUded damaged
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fins, fin rot, fungus, tumors, and/or cysts. Skin

infections occurred on 16 different fishes; anchor worms

were observed on 13 fishes; and leeches occurred on 8

fishes. Skin infections occurred mostly on redbreast

sunfish, pumpkinseed, and smallmouth bass. Anchor worms and

leeches occurred almost exclusively among sunfishes (67.4%

and 96.8%, respectively). Black spot (fluke cysts) and eye

injuries, although infrequent, primarily afflicted the

walleye and smallmouth bass, respectively. Mouth inj~ries,

suspected to be caused by ~ngling, were mostly observed on

smallmouth bass. All other conditions occurred. at very low

frequency.

The overall incidence of diseases, parasites, and

morphological anomalies for all fishes was 13.9% (Table 5

14). 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. These were redbreast sunfish,

pumpkinseed, and smallmouth bass. The incidence rates for

these fishes ranged from 10.2 to 21.6%.

Some anomalies encountered in York Haven Pond can be

considered unrelated to environmental stress (i.e. mouth

injuries caused by angling). Light infestations of
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parasites are not generally considered indicative of stress

(Snieszko 1970). After removing black spot, anchor worms,

leeches, and mouth injuries from c9nsideration, the overall

incidence rate of disease and physical anomalies was 5.27%.

EA (1987) and RMC (1988a, 1989, 1990) estimated incidence

rates ranging from 1~60 to 7.09% for 1984 through 1989. The

incidence rate for 1990 decreased from that reported in 1989

and was within the established range. In addition, diseased

and parasitized fish were encountered throughout York Haven

Pond and were not limited to areas immediately below the

TMINS discharge. Thus, the incidence of diseases and

physical -anomalies appeared unrelated to TMINS operation.

The incidence of poor health in fishes has been shown

to reflect environmental degradation. Indicators of poor

health include tumors, fin damage or other deformities,

heavy infestations of parasites, discoloration, excessive

mucus, "redness lt , 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.

Station Number

TM-EL-4Al*

TM-EL-l3Al

, .
t. TM-EL-lOA3
.-

r'
:..,
I •

TM-EL-9B5

TM-EL-lOB3

TM-EL-llBl

Location and Description

Along east shore of TMI~ north bridge to 500 mdownstream.
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 pat~hes of waf~; willow. Swift
current, except when river flow is low •

Along west shore of TMI, discharge to 500 mdownstream.
The upper 200 mis 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 m has some boulders and fallen trees, with rubble
and gravel on the bottom. .

Along west shore of TMI, 1,500-2,000 mdownstream of
discharge. Shallow with a mud 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 dock~ present
during the summer and fall months.

Along west shore of York Haven Pond from a small
unnamed creek 500 mbelow the mouth of Fishing Creek
to 500 mdownstream. 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 summer and fall.

* Prefix TM-EL- deleted from station numbers for discussion in text.
(a) River flow was defined as low «170 m3;sec) or moderate (170-1,000 m3/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 1990.

scientific Name

Clupeidae
Alosa pseudoharengus (Wilson)
Alosa sapidissima (Wilson)
Dorosoma cepedianum (Lesueur)

Esocidae
Esox lucius Linnaeus
Esox masguinongy Mitchill

cyprinidae
Campostoma anomalum (Rafinesque)
cyprinus carpio Linnaeus
Notemigonus crysoleucas (Mitchill)
Nocomis micropogon (cope)
Notropis amoenus (Abbott)
Notropis hudsonius (Clinton)
Notropis procne (cope)
Notrobis 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 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
Etheostoma olmstedi storer
Perea flavescens (Mitchill)
Percina peltata (Stauffer)
Stizostedion vitreum

vitreum (Mitchill)
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Common Name

Herrings
Alewife
American shad
Gizzard shad

Pikes
Northern pike
M~skellunge

Carps and Minnows
Central stoneroller
Common carp
Golden shiner
River chub
comely shiner
Spottail shiner
Swallowtail shiner
Spotfin shiner
Mimic shiner
Bluntnose minnow
Fallfish

Suckers
Quillback
White sucker
Northern hog sucker
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
Tessellated darter
Yellow perch
Shield darter
Walleye

, .

1 _
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TABLE 5-3
TeIDpQral distribution of fishes taken by the At electroflsher near THrHS In 1990.

18-19 9-10 30-31 6-7 20-21 30-31 8-9 28'29 S-6 25-26 3'4 8-9 Total " Catch
Apr Hay Hay Jun Jun Jul AU!! Au!! Sep Sep Oct lIov

Alewife - · · 1 · · · · · · · - 1 +
American shad · - · · - · - - I 8 8 - 17 0.3
Gizzard shad 1 1 1 - · 6 2 53 7 13 18 10 112 2.0
Northern pi ke · - - · · · 2 1 1 · - - 4 0.1
Muskellunge - - · - · · - 1 1 - 2 1 5 0.1
Tiger mAskle 1 · · · - · · · - - · - 1 +
Central stoneroller 1 - · - · · · · - · · · 1 +
tomnon Carp 12 8 20 2 2 7 4 · 3 3 3 Z 66 1.2
River chub - - - · - · - · - · 1 · 1 +
Golden shiner 1 2 2 6 4 16 5 4 3 14 11 3 71 1.3
Comely shiner 1 - - - - · - · · 1 · - 2 +
Spottall shiner 45 14 12 10 12 1 4 27 10 34 15 26 210 3.7
Swallowtail shiner · · - 1 - · · 1 · · · - Z +
Spotfin shiner - 1 7 30 1 45 47 14 12 9 12 1 179 3.2
Mllllie shiner · 1 · · - - · · · · 2 - 3 +
Bluntnose minnow - - 1 - - - · 1 1 · 1 · 4 O. t
Fallflsh 2 1 2 1 1 - · · - 2 8 - 17 0.3
o.uHlback 12 13 36 2.1 9 9 24 26 28 24 27 19 248 4.4

U1 lIhlte sueker - · - · · 7 10 22 48 19 49 - 155 2.8
I Northern h09 sueker · - - - - - · · · - 10 · 10 0.2

N Shorthead redhorse 2 2 2 1 - · · · 4 2 2 · 15 0.3W
'tellow bullhe~ · - - - - 2 1 - · · 3 - 6 0.1
Brown bullhead 1 · - - · - 1 1 1 · 1 · 5 0.1
Channel catflsh 2 9 10 4 I 3 4 6 II 14 14 I 19 1.4
Rock bass 31 10 38 28 35 30 13 21 13 47 24 45 335 6.0
Redbreast sunfish 21 5S 72 56 64 108 235 138 91 62 90 47 1039 18.5
Green sunfish 13 7 6 49 20 42 38 16 32 33 67 23 346 6.2
P~kinseed 78 17 53 98 55 108 12B 109 53 138 100 162 1159 20.7
Bluegill 19 29 6 42 47 47 49 26 33 32 23 37 390 7.0
lE!POl1li s hybri d 2 1 · 5 I , 10 5 4 1 6 3 39 0.7
Smallmouth bass 38 63 109 30 149 11 46 60 33 41 47 32 659 11.8
largemouth bass 3 5 1 3 2 1 7 7 6 15 14 19 83 1.5
\lhlte crappie 4 · 1 · - 1 1 4 - 3 :5 :5 20 0.4
Black crappie 1 - - · 2 - 6 · Z 11 3 5 30 0.5
Tessellated darter 1 · · · · 1 · · · · 4 - 6 0.1
Yellow perch · · · - · · · · · 1 · - 1 +
Shield darter · · · - · - · 1 · · · 1 +
\lalleye 2 1 1 5 - 35 26 39 49 45 56 25 284 5.1
No. of Specimens 294 300 380 393 405 481 663 582 448 572 624 464 5606
110. of Species 22. 16 19 18 15 19 21 21 24 23 29 18 36
No. of Collections 6 6 6 6 6 6 6 6 6 6 6 6 72
110. of Fish/Collection 49.00 50.00 63.33 65.'30 67.50 80.17 110.50 97.00 74.67 95.33 104.00 n.33 TT.86
No. of Fish/Minute 1.92 2.27 2.50 2.38 2.65 3.10 3.95 3.57 2.95 3.16 3.88 3.01 2.97
Diversity Int1e!! 3.31 3.09 3.07 3.32 2..76 3.2.7 3.10 3.41 3.69 3.76 3.98 3,22 3.67
* Less than 0.05~.



TABLE 5-4

Distribution of fishes taken by the AC electrofisher at stations sampled near THINS in 1990. Station
prefix TH-EL- deleted from table.

4A1 13A1 10A3 985 10B3 1181 Total ~ Catch
Alewife 1 1 +

American shad 1 13 3 17 0.3
Gizzard shad 8 9 10 9 6 70 112 2.0
Northern pike 3 1 4 0.1
Muskellunge 2 1 2 5 0.1
Tiger muskie 1 1 +
Central stoneroller 1 1 +

Conmon carp 9 12 13 5 6 21 66 1.2
River chub 1 1 +

Golden shiner 5 3 29 7 27 71 1.3
Comely shiner 1 1 2 +
Spottail shiner 38 7 39 62 50 14 210 3.7
Swallowtail shiner 1 1 2 +
Spotf i n sh iner 26 50 . 45 27 19 12 179 3.2
Mimic shiner 3 3 +

Bluntnose minnow 1 1 2 4 0.1
Fall fish 2 7 4 4· 17 0.3
Quillback 37 41 26 37 6B 39 248 4.4
\.Jh i te sucker 21 4 21 68 23 18 155 2.8
Northern hog sucker 9 1 10 0.2 -Shorthead redhorse 3 5 3 4 15 0.3
Yellow bullhead 5 6 0.1
Brown bullhead 2 1 2 5 0.1
Channel catfish 3 21 22 17 11 5 79 1.4
Rock bass 23 135 98 42 31 6 335 6.0
Redbreast sunfiSh 54 402 342 159 75 7 1039 18.5
Green sunfish 101 101 38 46 8 52 346 6.2
PLIIllkinseed 220 90 149 90 173 437 1159 20.7
Bluegil l S3 15 18 34 109 161 390 7.0
LePDmis hybrid 21 10 1 2 2 3 39 0.7
Smatlmouth bass 30 308 122 87 99 13 659 11.8
Largemouth bass 23 2 4 54 83 1.5
\.Jh i te crapp;e 3 3 1 13 20 0.4
Black crappie 2 1 1 15 11 30 0.5
Tessellated darter 4 1 6 0.1
Yellow perch 1 +
Shield darter 1 . 1 +
Walleye 49 41 74 45 54 21 284 5.1
No. of Specimens 737 1282 1069 749 776 993 5606
No. of Species 23 23 24 23 25 23 36
No. of Collections 12 12 12 12 12 12 72
No. of Fish/Collection 61.42 106.83 89.08 62.42 64.67 82.75 77.86
No. of Fish/Minute 2.27 4.39 3.40 2.55 2.54 2.76 2.97
Diversity Index 3.53 3.04 3.32 3.61 3.55 2.97 3.67
+ Less than O.O5~.
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TABLE 5-5

Percent family composition at the AC electrofishing stations sampled In
York Haven Pond, April through November 1990. Station prefix TH-EL'
deleted from table.

Station
Family 4A1 13A1 10A3 9B5 \083 11 B1 Total
Herrings 1.2 1.7 0.9 1.6 0.8 7.2 2.3

Pikes 0.2 0.5 0.4 0.2

Carps and Minnows 11.1 5.8 12.6 13.4 11.3 7.6 9.9

Suckers 8.3 4.2 5.0 \4.4 12.2 5.7 7.6

BUllhead catfishes 1.4 1.7 2.2 2.3 1.4 0.7 1.6

Sunfishes 71.2 82.9 72.2 . 62.2 66.6 76.2 73.1

Perches 6.S 3.6 6.9 6.1 7.1 2.1 5.2

TABLE 5-6

~
Spatial and temporal catch-per-minute data (all species combined) for fishes
taken by the AC electrofisher near TH~NS In \990. Station prefix TH-El-
deleted from table.

Date Season Station Total
4A1 13A1 10A3 985 10B3 11 B1 Mean

1S-19 Apr Spring 0.73 2.48 1.22 '.50 1.77 3.20 1.92
9-10 May 1.00 4.22 1.60 0.60 3.75 2.40 2.27

30·31 May 1.55 3.38 1.96 2.89 4.18 1.03 2.50
6·7 JUl1 1.64 3.56 3.20 2.14 2.62 1.40 2.38

Seasonal Mean 1.24 3.41 2.09 1.85 3." 2.02 2.27
20-21 Jun Sl.I'lIIler 0.72 6.48 3.50 1.87 2.77 1.07 2.65
30-31 Jul 2.13 4.21 5.60 2.96 1.95 1.78 3.10

8'9 Aug 2.52 7.26 5.63 4.29 2. \0 2.13 3.95
28·29 Aug 1.S5 4.71 4.33 4.21 3.27 3.03 3.57

Seasonal Mean 1.83 5.65 4.77 3.39 2.53 2.00 3.33
5·6 Sep Fall 4.1a 3.30 3.88 2.69 2.21 1.44 2.95

25-26 Sep 2.88 3.12 3.59 2.23 2.53 4.59 3.16
3·4 Oct 4.94 5.40 3.44 2.91 2.27 4.00 3.88
8-9 Nov 1.90 4.12 1.76 1. 71 0.96 6.77 3.01

Seasonal Mean 3.47 4.00 3. \8 2.39 2.04 4.28 3.25
Annual Mean 2.27 4.39 3.40 2.55 2.54 2.76 2.97
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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 NovedJer 1990.

Source df S\.III of S9!:!ares Mean S9!:!are F Value P Value

Model (1'2=0.579) 17 1.1866 0.0698 4.38 0.0001·
Station 5 0.4788 0.0958 6.00 0.0002·
Season 2 0.2332 0.1166 7.31 0.0015*
Interaction 10 0.4745 0.0474 2.97 0.0047*

Error 54 0.8614 0.0160
Corrected Total 71 2.0479
* Significant at P~O.01.

TABLE 5·8

Summary of Tukey's studentized range test for electrofishing catch-per-minute data
collected near THINS, April through Novelrber 1990. Underlined means are not
significantly different (P~0.05) and are ranked from highest to lowest transformed
(4th root) mean. Means are listed parenthetically.

Station- 13A1 10A3 11B1 10B3 9B5 4A1
(1.43) (1.322 (1.25) (1.25) (1.23) (1.18)

Season Summer Fall Spring
(1.32) (1.31 2 (1.20)

• Station prefiX TM-EL- deleted from table.
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TABI.E 5-9 MIMIMUM. MEAN, AND MAXIMUM I.ENGTH. WEIGHT, AND CONDITION FACTOR (K)
OF REDBREAST SUNFISH, PUMPKINSEED. AND SMALLMOUTH BASS CAPTURED BY
THE AC ELECTROSHOCKER NEAR TMINS. 1990.

-----------------------------------------------------------------------------------------------
Fork Length (mm) weight (g) K

------------------- ------------------- -------------------
Month N Min Mean Max Min Mean Max Min Mean Max
----- --- ---- ----- ---- ---- ---

Redbreast sunfish

APR 21 76 156 196 10 101.1 200 2.00 2.33 2.69
MAY 127 77 147 200 11 102.4 250 1.37 2.75 3.-61
JUN 120 52 137 195 2 85.6 258 1.03 2.80 4.23
JUL 108 55 129 192 1 73.6 205 0.46 2.67 3.82
AUG 287 45 122 211 2 57.1 277 0.62 2.45 4.96
SEP 153 42 94 185 1 26.2 160 1.35 2.34 3.50
OCT 90 59 101 191 2 32.6 169 0.22 2.35 4.44

<.n NOV 47 70 140 220 6 86.0 298 1.67 2.63 3.50
I

N Pumpkinseed
-.,J

APR 64 81 155 193 16 107.7 220 2.13 2.67 3.11
MAY 130 71 123 205 6 61.3 229 1.37 2.74 4.49
JUN 153 44 109 188 2 42.7 194 0.93 2:72 4.03
JUL 108 57 117 182 3 49.1 168 1.09 2.65 4.20
AUG 235 63 123 189 5 54.4 184 1.61 2.66 3.65
SEP 175 41 122 187 2 56.7 213 1.39 2.62 3.55
OCT 100 43 97 162 1 31.1 108 0.85 2.41 4.00
NOV 94 40 130 191 I 60.8 179 1.29 2.42 3.91

Sma 1 1mouth Bass

APR 38 177 245 337 72 229.4 562 1.14 1.38 1.78
MAY 172 95 212 410 16 169.8 910 0.64 1.52 1.97
JUN 132 92 209 340 14 161.8 542 0.71 1.58 2.02
JUL , 1 1 45 200 251 1 150.1 248 1. 10 1.56 1.73
AUG 104 58 189 412 2 149.0 1060 0.93 1.56 2.67
SEP 74 66 151 348 1 98.7 681 0.32 1.53 2.43
OCT 47 65 120 278 4 54.7 320 1.26 1.77 2.68
NOV 32 77 210 329 10 209.7 585 1.22 1.68 2.62

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

",



TABLE 5-10

Percent similarity indices of species composition between
the AC electrofishing stations near TMINS, April through
November 1990. station prefix TM-EL- deleted from table.

4A1

13A1

10A3

9B5

10B3

13A1

44.8

10A3

55.8

78.0

9B5

63.2

67.7

78.2

10B3

71.0

49.0

64.6

70.2

11B1

62.5

26.2

36.9

38.5

55.6

TABLE 5-11

Comparison of percent similarity indices of species
composition between the electrofishing stations near ....j

TMINS, 1976 through 1989 vs. 1990. station prefix
TM-EL- deleted from table.

Station 1976 through 1989
Range Mean 1990

4Al-13A1 37.4-76.4 57.6 44.8
4A1-10A3 44.5-75.7 60.9 55.8

4A1-9B5 52.5-74.9 64.4 63.2

4A1-10B3 43.5-77.7 65.3 71.0

4A1-11B1 41.7-82.8 61.4 62.5

13A1-10A3 68.5-84.3 77.5 . 78.0

13A1-9B5 36.5-78.6 63.9 67.7

13A1-10B3 46.2-74.1 61.1 49.0

13A1-11B1 27.9-44.9 35.5 26.2

10A3-9B5 44.8-87.2 71.4 78.2

10A3-10B3 52.6-83.3 67.6 64.6

10A3-11B1 35.0-56.0 43.2 36.9

9B5-10B3 43.4-82.8 69.4 70.2
9B5-11B1 32.0-66.0 50.4 38.5

10B3-11Bl 48.8-73.9 60.6 55.6
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TABLE 5'12

Three'factor analysis of variance test results for electrofishing catch-per-minute
data collected near THINS, April through November 1976 through 1990.

Source df Sum of Squares Mean Square F Value P Value

Model (r2=0.617) 229 52.8272 0.2307 7.19 0.0001*
Year 14 17.3982 1.2427 38.71 0.0001*
Month 7 3.6178 0.5168 16.10 0.0001*
Station 5 3.3692 0.6738 20.99 0.0001*
Year'Month 98 13.7954 0.1408 4.38 0.0001*

U"l Year'Station 70 4.5278 0.0647 2.01 0.0001*I
N Month-Station 35 7.6754 0.2193 6.83 0.0001*
\,l:) Error 1020 32.7469 0.0321

Corrected Total 1249 85.5741
* Significant at P~O.Ol.
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TABLE 5-13

Summary of Tukey's studentlzed range test for electrofishi~g catch-per·minute data collected near
THINS, April through November 1976 through 1990. 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 1990 1978 1979 1981 1977 1983 1976 1984 1982 1980 1985 1986
(1.40) (1.37) (1.29) (1.28) (1.18) (1.15) (1.14) (1.12) (1.10) (1.10) (1.05) (1.05) (1.04) (1.02) (0.90)

Month Oct May Sep Aug Apr Nov Jut Jun
(1.22) (1.222 (1.20) (1.13) (1.11) (1.08) (1.08) (1.07)

Station· 10A3 1181 13A1 1083 4Al 985
(1.20) (1.19) (1.18) (1.12) (1.10) (1.06)

• Station prefix TM-El· deleted from table.
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TABLE 5'14

:. I -'

Incidence of parasites, diseases, and/or morphological anomalies on fishes captures by the AC electrofisher near THINS, April through Novemer 1990.

Black lernaea Leech Scoliosis Popeye Houth Eye Skin Emaciation Total Total Percent
Spot Injury Injury Infection'" Afflicted Examined Incidence

Gizzard shad · . - - · - 1 - - 1 112 0.9
Huskellunge - 3 - . - . - - - 3 5 60.0
Golden shiner · 2 · - - - 2 - (, 71 5.6
Spottail shiner 1 2 - - · . · 6 · 9 209 4.3
spotfin shiner · 2 · - - 5 7 179 3.9
Falt fish - - - · · 1 · 1 17 5.9
\.Ihite sucker 33 - - - 5 38 155 24.5
Shorthead redhorse - - · · 2 2 15 13.3
Channel catfish 8 1 1 1 12 1 24 79 30.4

I.n Rock bass 6 12 2 11 1 32 335 9.6
Iw Redbreast sunfish 2 11 131 Z 2 39 3 190 953 19.9

I-' Green sunfish (, 28 ,1 16 49 346 14.2- -
pumpkinseed 1 35 11 1 1 1 · 58 108 1059 10.2
Bluegill - 22 7 - · 3 · 15 1 48 390 12.3
Lepomis hybrid 1 5 - - 1 - 4 · 11 39 28.2
smallmouth bass · 9 50 1 26 7 37 2 132 610 21.6
Largemouth bass 2 2 2 - 1 1 16 24 83 26.9
uhi te crappie - · - 1 2 - 3 20 15.0
Black crappie - - - 1 1 - 2 30 6.7
Yellow perch · 1 · - · - · 1 1 100.0
\.Ialleye 5 - · - 2 7 284 2.5
Total 12 132 254 3 2 35 16 234 8 696 4992 13.9
percent 0.2 2.6 5.1 O. 1 + 0.7 0.3 4:7 0.2
• 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

riv~r was partitioned into four areas: General Reservoir,

West Dam (York Haven Dam), East Dam (Red Hill Dam), and York

Haven Generating station (YHGS); the General Reservoir was

further subdivided into 12.zones. The first three areas

were surveyed along a 16 ~ 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 1990.

Survey dates were' preselected to equally represent each

weekend day and weekday. Each survey-day was ~ivided into

three 4-hour interview periods (0900-1300, 1301-1700, and

1701-2100 hours). During each.period, weather, air and

surface water temperatures, and time were recorded at each

area. River stage; obtained from River Forecast Center in

Harrisburg, Pennsylvania; was recorded on each survey-day.

Anglers were interviewed concerning their residence,

total time fished (to the nearest five minutes), composition
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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 hou~s fished) were used in a two-factor analysis

of variance (ANOVA) to analyze differences among mo~ths and

areas in 1990, and among years and areas (1975 through

1990). 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 1990 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 catfishes

(Ictalurus spp.), sunfishes (Lepomis spp.), or crappies

(Pomoxis spp.) were used.
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The relative similarity of species composition among

survey areas for total catch and harvest was determined by

calculating a percent similarity index (PSc), as described

in Chapter 2.

Creel survey data were accepted with the 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 (1~56), Frisbie and Ritchie (1963),

Groen and Schmulbach (1978), Malvestuto et al. (1978), and

Nardacci et al. (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 = xly

where

x = surveyed number of fish caught, fish harvested, or
hours fished, and

y = surveyed number of anglers.
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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):

n

E == L: [(Awe) (Twe) + (Awd) (Twd) ]

i=mo

where

E = estimate of total anglers,

Awe = mean number of anglers per weekend day
each month,

Twe = total number of weekend days each month,

Awd = mean number of anglers per weekday each month,
and

Twd = total number of weekdays each month.

Estimates of total fish caught, fish harvested, and hours

fished were ob~ained by mUltiplying. the surveyed. mean values

(x) by the estimated number of anglers (E).

Another creel survey estimate was the computation of

completed trips by assuming that anglers were interviewed

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 1956; Groen and Schmulbach 1978).

6-4

• I

. ,

...i



r,

.,

• I

. ,

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

interviewed equal to those fishing for an extended period of

time.

6.2 EVALUATION OF EFFORT, CATCH, AND HARVEST

Summaries of each 1990 creel survey-day are presented

in Appendix E. A total of 2,639 anglers was interviewed

(Table 6-2). They fished for 6,341.71 hours and caugh~

6,019 fish of which 1,129 were harvested. The resultant

mean annual catch (c/e) and harvest per unit effort (hIe)

were 0.95 and 0.18 fish per hour, respectively. The total

number of anglers, the number of fish caught and harvested,

and hours fished peaked in June and again in August or

September before fluctuating the remainder of the year.

Monthly cle and hIe values were highest in September.

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 was related to the relative ease of access

for both boat and shore anglers. The higher percentage of

fish caught at these areas was a reflection of the large
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number of anglers. In contrast, angler nUmber and effort

values were lower at the East and West dams than at the

other areas due to limited access. The only pUblic access

to the West Dam, for example, was via boat. Although number

of anglers, fish caught, and hours fished were highest in

the General Reservoir, and most fish were kept from YHGSi

cle and hie were highest at the West Dam. During periods of

high or low river flow, access andlor fishing at the dams

was impeded. However, the d~ms create a physical barrier to

the movements of fish, serving to concentrate fish near

their bases at certain times of the year. Assuming this

occurred, fish would be more available to anglers near the

dams, which may result in higher cle and hie ratios.

The two-factor ANOVA tests indicated significant

differences in number of anglers, fish caught, fish kept,

and hours fished among creel survey areas (Table 6-3). No

significant differences were found for fish caught, fish

kept, and hours fished among survey months. However,

monthly differences for number of anglers were noted.

Tukey's studentized range test (not shown) revealed that

June anglers ranked highest, and were significantly

different from October and November. All other months were

similar. TUkey's studentized range test among survey areas

indicated similarity between the East and West dam areas for

all test variables (Table 6-4). The General Reservoir and
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General Reservoir and YHGS areas were not significantly

different from each other for fish caught and fish kept, yet

were different from each other, as well as from the dams,

for number of anglers 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 t~st variables.

Creel survey investigati?ns 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

over 70% of all anglers interviewed and total hours fished,

and nearly 60% of the fish caught and harvested. In

contrast, average cle and hIe values were consistently

higher for weekdays than tor 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 along the west shore of the West Channel

(Zone 1) (Table 6-6). The increased 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
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occurred in Zone 11, a reflection of high angler use. The

highest cle and hIe was recorded from Zone 2 (West Channel,

East Shore) and Zone 5 (South Center Channel, East Shore),

respectively. Relatively high cle and hIe values were also

recorded for Zone 11. Additional high hIe values were also

noted at Zones 1, 2, 3, and 9. In general, annual cle and

hIe values were variable between zones with access an

important determinant.

Over 83% of the General ~eservoir 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, 1990).

General Reservoir survey results from 1990 indicated that

cle values were highest for boat anglers on an annual basis

and during five of the eight survey months. The high annual

cle value for boat anglers resulted from a relatively high

cle from July through September and November.

Additionally, the hIe values were higher for boat

anglers than for shore anglers in four of the survey months

(Table 6-7). Over 80% of the fish harvested by both boat

and shore anglers occurred between June and September.

Shore anglers harvested 15.9% of their catch while boat
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anglers harvested 10.6% of their catch. This suggests that

although boat anglers enjoyed greater success, due in part

to their mobility, neither group fished primarily for food.

Anglers interviewed near TMINS caught 6,019 fish of at

least 25 species in 1990 (Table 6-8). Four fishes formed

the bulk of the catch (83.8%) and harvest (71.6%).

Smallmouth bass (58.8%) dominated the angler catch and

harvest, and ranked first in the catch in all survey months;

it ranked first in angler harvest in four months. Over 32%

of the smallmouth bass caught were of legal size, and 25.4%

of those were kept. Most smallmouth bass were caught and

harvested from the General Reservoir (Table 6-9). Channel

catfish ranked second in abundance and were commonly caught

and harvested from the YHGS. Channel catfish were most

abundant from June through September, when over 83% were

caught and harvested. Walleye ranked third in abundance and

were most frequently caught and harvested from the East Dam

and YHGS areas. Walleye were common in angler creels during·
. .' .', .

the spring (April through June) and fall (September). Rock

bass ranked fourth, and were principally caught and

harvested at the YHGS. Most rock bass were taken in the

spring (April through June). Other species of local

importance were the largemouth bass, white crappie, and

black crappie, which were taken infrequently, comprising

less than 2.0% of the annual catch.
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General Reservoir anglers primarily caught and

harvested smallmouth bass (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 nearly 70% of the fishes caught and 53.2% of

those harvested were rock bass, smallmouth bass, and

walleye. The YHGS yielded primarily channel catfish, rock

bass, smallmouth bass, and walleye (72.4% of the total catch

and 62.9% of the harvest).

The relative similarity of catch composition among

survey areas was examined by PSc (Table 6-10). comparisons

of PSc among survey areas for fishes caught were all above

48%, 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.

To estimate annual fishing pressure various authors

(Dicostanzo 1956; Groen and Schmulbach 1978) have assumed

that anglers were interviewed at the midpoint of-their

fishing trip. This method was further validated by Frisbie

and Ritchie (1963), Nardacci et al. (1976), and Plosila

(1961) who reported that the average time fished per angler,

when doubled, corresponded with complete fishing trip data.

In 1990, an estimate of the fishing pressure near TMINS was

16,647 anglers who fished for 39,953 hours (average 2.40

hours), caught 37,955 fish, and harvested 7,158 fish.
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Doubling the average time fished provided an estimate of

4.80 hours. In contrast, a total of 5.0% of all anglers

interviewed in 1990 had completed their fishing trip, which

averaged 3.09 hours. Thus, these results imply that the

first estimate (without doubling trip length) provided a

better indicator of fishing pressure and angler impact in

the TMINS area for 1990.

6.3 CHARACTERIZATION OF ANGLER COMMUNITY

. \...

All but 20 anglers interviewed in 1990 were residents

of Pennsylvania. Over 67% of the anglers resided in York or

Dauphin counties (Figure 6-2), which encompass the TMINS

survey area. Most General Reservoir, YHGS, and West Dam

anglers were York County residents. However, most anglers

from the East Dam were residents of Dauphin County. The

remaining anglers were residents of 24 other pennsylvania

counties (primarily Cumberland, Lancaster, Adams, Lebanon,

and Franklin), as well as seven other states. Over 83% of

all anglers were between the ages of 18 and 65 (20.2% and

63.0% were 18 to 29 and 30 to 65, respectively).

A total of 2,639 anglers was questioned as to how they

use the fish that they catch (Table 6-11). Nearly 60%

indicated that they ate at least a portion of their catch,

38.3% released all they caught, and 1.0% gave away all of

their catch. No anglers reported a change in the use of
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their catch as a result of the 1979 accident at TMINS. This

indicates that the accident at TMINS is no longer a factor

in what these anglers do with their catch.

6.4 MULTIPLE-YEAR COMPARISON

~he 1990 creel survey data indicated that the number of

anglers and total hours fished were among the highest

recorded in 16 years (Table 6-12). Although the annual

numbers of fish caught and kept along with corresponding cle

and hie values were sUbsta~tially reduced from those

reported in 1989, all were within their historic ranges. EA

(1986, 1987) indicated that fishing may be impeded by

inclement weather conditions (e.g., thunderstorms, heavy

rain, wind, and fog) andlor unusually high or low river flow

conditions, which would result in decreased angler effort or

success. Weather conditions that might discourage anglers

from fishing were encountered during 12.2% of the survey

periods in 1990. In addition, fishing below both dams may

cease during periods of extremely low river flow. However,

average river flow in 1990 was among the highest reported

since 1980 (Chapter 7). Although weather conditions ·on most

survey dates may have been favorable for fishing, heavy

spring rains as well as spates from thunderstorms in the

summer and fall produced unfavorable river conditions

frequently in 1990. The SUbsequent high river flow and
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turbid water conditions prese~ted anglers with poor fishing

conditions during much of the year. This resulted in the

poor fishing success.

comparison of 1990 individual survey area totals with

those of previous years (EA 1985, 1986, 1987; Nardacci and

Associates 1984; RMC 1988a, 1989, 1990) indicated a record

number of hours fished at the East Da~'and the lowest hie

ever recorded from the General Reservoir. Other values from

all areas were within the ra~ges of those reported

previously (1975 through 1989). Generally, the 1990 value~

for anglers and hours fished increased in all areas over

those reported in 1989. However, the numbers of fish caught

and kept decreased in all areas, resulting in reduced catch

and harvest rates.

Two-factor ANOVA tests indicated significant

differences among areas, years, and their interactions

(except for fish kept) 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 among survey

areas for all mean values; however, there were no

significant differences between the West and East dams for

all test variables. The General Reservoir and YHGS were
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differentiated from each other for all variables. A range

test for the 16 survey years showed that the mean values for

all test variables were ranked highest in 1988 and lowest in

1977. The mean values for 1990 were significantly different

from 1977 for anglers and hours fished. Values for fish

caught and kept in 1990 were undifferentiated from other

survey years~

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 comprised at

least 21% of the catch from 1975 through 1978. Since 1979,

channel catfish have declined in importance; the percentage

of total catch has been generally stable, fluctuating

between 5.5 and 14.8%. Nearly half of all channel catfish

caught have been harvested each year. "The percent

contributed by rock bass to the catch and harvest has

remained relatively";;table throughout the 16 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 catch every year. The proportion of

smallmouth bass harvested, ,however, remained relatively low,

despite the large catches. In fact, the harvest of

smallmouth bass in 1990 was the second lowest to date

despite the high catch. Walleye, another popular game
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species, has been caught frequently by anglers; however,

only 25.0% 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, increased to a secondary peak in 1987, and has since

fluctuated. The percent harvest of walleye has increased

steadily since 1987.

specific reasons for these fluctuations in species

catch and harvest trends were not apparent. Changes in

angler objectives, size structure of fish populations, or

production of strong (or weak) 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 rom 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 1988 which yielded

many sUblegal~ish in subsequent.years. In 1990, over 67%

of all smallmouth bass caught were sUblegal.

Catch rates 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 and 1990, when the

lowest harvest rates occurred, values in all other years

were quite similar. These trends may result from several
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factors: 1) in some years a relatively large number of

sUblegal fish were caught; 2) anglers were fishing primarily

for recreation rather than as a source of food; and/or 3)

some anglers were species-specific or selective as to the

size of fish chosen for harvest. The large number of

anglers throughout the 16 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 finding~ of primarily recreational

angling have been documented by Baur and Rodgers (1983),

Denoncourt (1984), 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 as no anglers reported

changing their catch usage in either 1989 or 1990. In
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addition most anglers reported that they eat at least a

portion of their catch although the percentage has decreased

since 1985.

Creel survey information was accepted with the

assumption that angler responses were accurate and

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 ~eir ~atch, 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,
1990.

Scientific Name

Clupeidae
Dorosoma cepedianum(Lesueur)

Salmonidae
Salmo gairdneri Richardson
Salmo trutta Linnaeus
Salvelinus fontinalis(Wilson)

Esocidae
Esox masguinongy Mitchill

Cyprinidae
cyprinus carpio Linnaeus
Semotilus corporalis(~itchill)

Catostomidae
carpiodes cyprinus(Lesueur)
Catostomus commersoni(Lacepede)

Ictaluridae
Ictalurus natalis(Rafinesque)
rctalurus punctatus(Rafinesque)

Centrarchfdae
Ambloplites rupestris(Rafinesque)
Lepomis auritus(Linnaeus)
Lepomis cyanellus Rafinesgue
Lepomis qibbosus(Linnaeus)
Lepomis macrochirus Rafinesque
Micropterus dolomieui Lacepede
Micropterus salmoides(Lacepede)
Pomoxis annularis Rafinesgue
Pomoxis nigromaculatus(Lesueur)

Percidae
Perca flavescens(Mitchill)
stizostedion vitreum

vitreum (Mitchill)

6-18

Common Name

Herrings
Gizzard shad

Trouts
Rainbow trout
Brown trout
Brook trout

pikes
Muskellunge

Carps and Minnows
Common carp
Fallfish

Suckers
Quillback
White sucker

Bullhead catfishes
Yellow· bullhead
Channel catfish

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 6-3

Two-factor analysis of variance test results for anglers, fish caught, fish kept, and hours fished near TH[NS, April though November 1990.

Dependent
Variable
Anglers

Sour:~e df . SUTI of Squares __ HeaoSQuarL_ _1' ValuJL --.f_Valu~
Hodel (r2 = 0.859) 10 156211.312 15621.131 12.78 0.0001**

Area 3 127645.094 42548.364 34.82 0.0001**
Month ' 7 . 28566.219 4080.888 3.34 0.0150*

Error 21 25664.656 1222.126
Corrected Total 31 181875.969

Fish caught Model (r2 =0.550) 10 676653.312 67665.331
Area 3 518314.844 172771.614
Month 7 158338.469 22619.781

Error 21 554155.406 26388.353
en Corrected Total 31 1230808.719
I

N
0

Model (r2 =0.505)Fish Kept 10 24458.812 2445.881
Area 3 14995.594 4998.531
Month 7 9463.219 1351.888

Error 21 23991.656 1142.460
Corrected Total 31 48450.469

Hours Fished Hodel (r2 = 0.850) 10 1114615.022 111461.502
Area 3 957825.330 319275.110
Month '7 156789.693 22398.528

Error 21 196334.161 9349.246
Corrected Total 31 1310949.183

* Significant at P~O.05

** Significant at P~0.01

2.56 0.0332*
6.55 0.0027**
0.86 0.5547

2.14 0.0681
4.38 0.0153*
1.18 0.3539

11.92 0.0001**
34.15 0.0001**

2.40 0.0537
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TABLE 6-4

Summary of Tukey's studentized range test for creel survey data
(anglers, fish caught, fish kept, and hours fished) by area,
1990. Areas underlined are not significantly different (PSO.05)
and are ranked from highest to lowest mean number. Means are
listed parenthetically and rounded to the nearest whole number.

-. ,

Dependent
Variable

Anglers

Fish Caught

Fish Kept

Hours Fished

GR*
(175)

GR
(394)

YHGS
(67)

GR
(470)

Area

YHGS*
(104)

YHGS
.(1.87)

GR
(44)

YHGS
(223)

East Dam
(38 )

East Dam
(111) .

East Dam
(19)

East Dam
(77)

West Dam
(13)

West Dam
( 60)

West Dam
(12)

West Dam
(23)

* 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 near THINS, 1990.

General West East York Haven Total
Reservoir Dam Dam Generating

Station
Anglers

Weekday 393 38 111 248 790
Weekend Day 1010 64 191 584 1849

Fish Caught
Weekday 1065 191 490 631 2377

en Weekend Day 2089 291 398 864 3642I
N
N

Fish Kept
Weekday 181 47 47 223 498
Weekend Day 167 46 107 311 631

Hours Fished
Weekday. 897.41 69.50 206.84 497.79 1671.54
Weekend Day 2861.41 113.26 412.50 1283.00 4670.17

Catch/Effort(h)
Weekday 1.19 2.75 2.37 1.27 1.42
Weekend Day 0.73 2.57 0.96 0.67 0.78

Harvest/Effort(h)
Weekday 0.20 0.68 0.23 0.45 0.30
Weekend 0.06 0.41 0.26 0.24 0.14
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TABLE 6-6

Coq:larison of anglers, Hsh caught. fish kept. hours fished, catch/effort, and harvest/effort between creel survey zones
in the General Reservoir, 1990.

lone* Anglers Fish Fish Hours Catch/ Harvest/
_ Caught Kept J'ish~ _Effort(bL Effort-'h)_

en
I

N
W

1 \lest Channel, \lest shore 298
2 West Channel, East shore 48
3 West/Center Channel Confluence 134
4 South center Channel. Vest Shore 32
5 South Center Channel, East Shore 42
6 North Center Channel, West Shore 49
7 Morth Center Channel, East Shore 53
8 East Channel, \lest shore 26
9 East Channel, East Shore 75

10 East of Fall Island, Northeastern Shore 125
11 West of Fall Island, East of Hfll Island 332
12 West of-..HH L lstand. Northwest Shore 189
* Numbered zones correspond to those In Figure 6-1.

601
158
408

65
110
78
57
46
81

265
1030
255

83
15
51
3

16
1
2.
6

17
18

117
19

785.19
113.60
420.00
107.50
110.92
153.01
114.66
77.33

153.00
364.93
937.02
421.66

0.76
1.39
0.97
0.60
0.99
0.51
0.50
0.59
0.53
0.73
1.10
0.60

0.10
0.13
0.12
0.03
0.14
0.01
O.OZ
0.08
0.11
0.05
0.12
0.04



TABLE 6-7

Comparison of the General Reservoir boat and shore anglers by fish caught, fish kept, hours fished, catch/effort,
and harvest/effort, 1990.

Apr Hay Jun Jul, Aug Sep Oct Nov Total Percent
Total

Anglers
Boat 147 109 236 166 206 169 70 63 1166 83.1
shore 38 44 35 37 30 33 6 14 237 16.9

Fish Caught
Boat 141 61 288 487 714 770 153 294 2908 92.2
Shore 3 26 39 55 37 63 9 14 246 7.8

'T Fi sh Kept
N Boat 8 4 28 40 65 116 15 33 309 88.8,J:::.

Shore 1 2 7 4 4 18 0 3 39 11.2

Hours Fished
Boat 486.93 278.01 586.18 395.84 701.34 462.01 276.75 166.00 3353.06 89.2
Shore 40.41 81.91 54.74 68.26 61.59 72.59 10.75 15.51 405.76 10.8

Catch/Effort(h)
Boat 0.29 0.22 0.49 1.23 1.02 1.67 0.55 1.77 0.87
Shore 0.07 0.32 0.71 0.80 0.60 0.87 0.84 0.90 0.61

Harvest/Effort (h)
Boat 0.02 0.01 0.05 0.10 0.09 0.25 0.05 0.20 0.09
Shore 0.02 0.02 0.13 0.06 0.06 0.25 0.00 0.19 0.10

. I .
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TABLE 6-8

Monthly summary of fishes caught and kept by anglers in the Susquehanna River near THINs, 1990.

Ae!:.- May Jun Jul Aug Sep Oct Nov Total Percent
Caught Kept Caught Kept Caught Kept Caught Kept Caught Kept Caught Kept Caught Kept Caught Kept Caught Kept Caught Kept

Gh:zard shad - - - · 30 - - - · · · · 1 1 - - 31 1 0.5 0.1
Rainbow trout - · 1 1 1 1 - · · - · - 1 1 - · 3 3 + 0.3
Brown trout - · - - - · · - · · - - · · 1 - 1 - +
Brook trout - · - · 3 3 - - · · · - · - - - 3 3 + 0.3
Muskellunge 2 - 1 - 1 - - - · · - · 1 · - · 5 · 0.1
COlIIllOn carp 28 2 18 - 135 61 16 3 13 6 4 - 3 - - - 217 72 3.6 6.4
Fallfish 1 · - · · - · · - · 1 - - - 1 - 3 · +

CTl Qui llback 3 · 3 · - · · - · · · · - - - - 6 · 0.1
I

N IIhite sucker 2 1 . - · · · · 1 1 - - · - · - 3 2 + 0.2
01

Yellow bullhead . · 1 1 2 1 · - · · · · · - - - 3 2 + 0.2
Channel catfish 5 1 53 37 169 74 109 45 104 27 148 51 14 1 4 1 606 237 10.1 21.0
Catfishes (IctaLurus spp.)· 1 1 . - · · · - - · · · · · · - 1 1 + 0.1
Rock bass 70 36 173 95 73 33 51 5 26 8 29 10 15 4 11 3 448 194 7.4 17.2
Redbreast sunfish 2 2 7 7 15 15 1 1 10 8 10 9 - - 2 2 47 44 0.8 3.9
Green sunfish - - 1 1 1 1 · - · · 1 1 · · · · 3 3 + 0.3
P\MlPkinseed 7 7 7 7 5 1 5 1 1 · 1 1 · · 1 - 27 17 0.4 1.5
Bluegill 26 17 18 12 21 5 9 3 32 2 27 17 10 8 5 · 148 64 2.4 5.7
Sunfishes (~ spp.)* 12 2 43 21 63 13 113 16 50 1 56 6 14 2 7 - 358 61 5.9 5.4
smallmouth bass 319 8 190 1 442 18 620 32 661 57 707 106 188 17 412 61 3539 300 58.8 26.6
Largemouth bass 4 · 5 · 4 · 4 3 3 1 · - 2 · 9 3 31 7 0.5 0.6
IIhite crappie . - 6 6 9 3 1 1 · · 1 1 3 3 5 5 25 19 0.4 1.7
Black crappie 2 2 - - · · · - 1 1 4 4 3 3 · · 10 10 0.2 0.9
Crappies (Pomoxis spp.)· 14 · 2 - 8 1 - · 8 6 7 - 2 2 - - 41 9 0.7 0.8
yellow perch 1 1 2 · 1 · · · 3 1 · · - · 1 1 8 3 0.1 0.3
Walleye 72 · 94 16 83 8 22 5 5 · 118 28 27 12 31 8 452 77 7.5 6.8
Total 571 80 625 205 1066 238 951 115 918 119 1114 234 284 54 490 84 6019 1129
* General identification.
+ Less than 0.05%.



TABLE 6-9

Number and percent composition of fishes caught and kept from areas near THINS, April through November 1990.

General Reservoir Yest Dam East Dam YHGS* Total
Caught Kept Caught Kept Caught Kept Caught Kept Caught Kept

No. % No. ~ No. % No. % No. % No. ,; No. % No. %
Gizzard shad - - - - · - · - 31 3.5 1 0.6 - - - · 31 1
Rainbow trout 1 + 1 0.3 - · · · 2 0.2 2 1.3 - - - · 3 3
Brown trout · - · - - · · · 1 0.1 - - - · . · 1
Brook trout - · - · - - · · 3 0.3 3 1.9 · · - · 3 3
Muskellunge 2 0.1 · - · - · · 3 0.3 - - · · - - 5
COllIllOn carp 4 0.1 · · 20 4.1 - · 21 2.4 1 0.6 172 11.5 71 13.3 217 72
Fall fish 1 + · · - - · · 2 0.2 · . - - - - 3
Qui llback - · - · 3 0.6 - - - · · - 3 0.2 - - 6
White sucker - · - · - · - · - · · - 3 0.2 2 0.4 3 2
Yellow bullhead · · - · 1 0.2 - · 1 0.1 1 0.6 . 1 0.1 1 0.2 3 2

0) channel catfish 184 5.8 39 11.2 156 32.4 68 73.1 37 4.2 11 7.1 22? 15.3 119 22.3 606 237I
N Catfishes0)

(Ictalurus spp.)** 1 + 1 0.3 - · · · - · · . · · - · 1 1
Rock bass 113 3.6 22 6.3 19 3.9 4 4.3 106 11.9 46 29.9 210 14.0 122 22.8 448 194
Redbreast sunfish 3 0.1 1 0.3 - · - - 1 0.1 1 0.6 43 2.9 42 7.9 47 44
Green sunfish · - · · · - - · 2 0.2 2 1.3 1 0.1 1 0.2 3 3
PUIPkinseed 3 0.1 - - 1 0.2 - - 16 1.8 15 9.7 7 0.5 2 0.4 27 17
Bluegill 66 2.2 17 4.9 - - · - 32 3.6 13 8.4 48 3.2 34 6.4 148 64
sunfishes

(Lepomis spp.)- 169 5.4 16 4.6 12 2.5 5 5.4 86 9.7 11 7.1 91 6.1 29 5.4 358 61
smallmouth bass 2547 80.8 228 65.5 213 44.2 4 4.3 344 38.7 12 7.6 435 29.1 56 10.5 3539 300
Largemouth bass 12 0.4 2 0.6 1 0.2 · - 11 1.2 3 1.9 7 0.5 2 0.4 31 7
White crappie 8 0.2 8 2.3 · · · - 9 1.0 5 3.2 8 0.5 6 1.1 25 19
Black crappie 2 0.1 2 0.6 · - - . 3 0.3 3 1.9 5 0.3 5 0.9 10 10
Crappies

(Pomoxis spp.)** 16 0.5 8 2.3 · - - - 5 0.6 · - 20 1.3 1 0.2 41 9
Yellow perch 4 0.1 1 0.3 · · · - 1 0.1 · - 3 0.2 2 0.4 6 3
WaLLeye 16 0.5 2 0.6 56 11.6 12 12.9 171 19.2 24 15.6 209 14.0 39 7.3 452 77
Total 3154 348 482 93 888 154 1495 534 6019 1129
* YHGS, York Haven Generating Station.
** General identification.
+ Less than 0.05%.
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TABLE 6-10

Percent similarity indices of species composition of fisnes caught and harvested from the
creel survey areas near THINS, 1990.

Caught Harvested
\.lest Dam East Dam YUGS· YHGS East Dam \lest Dam

25.0

34.0

35.3

43.6

40.9I General Reservoir
I
I \lest Dam
I I

73.6 I East Dam I 61.4

48.2

67.3

56.3

63.8

57.0

* Y~rk Haven Generating Station.

TABLE 6-11
0'1
I

N Use of catch by anglers interviewed near TMlNS in 1990.
.......

Use of Catch Apr Hay Jun Jut Aug Sep Oct Nov Total
Eat 82 102 165 104 127 124 35 46 785
Release 168 120 189 160 169 77 58 71 1012
Give Away 3 - 7 2 15 - - - 27

Eat-Release 100 145 145 89 65 98 36 42 720
Eat-Give Away . 6 1 10 17 - 2 4 40
Release-Give Away 2 11 3 4 1 1 - . 22

Eat-ReLease-Give Away . 4 13 1 3 9 - 3 33
Total 355 388 523 370 397 309 131 166 2639



TABLE 6-12

summary of annual creel survey totals for anglers, fish caught, fish kept, hours fished,
catch/effort, and harvest/effort near THINS, 1975 t~rough 1990.

Anglers Fish Fish Hours 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
1983 2145 5102 1395 3997.73 1.28 0.35
1984 1815 4423 1200 3285.40 1.35 0.36
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 . !....
1990 2639 6019 1129 6341.71 0.95 0.18
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TABLE 6-13

Two-factor analysis of variance test results for creel survey data (anglers, fish caught, fish Kept, and hours
fished) near THINS, 1975 through 1990.

Dependent
Variable Source df Sum of Squares Mean Square F Value P Value
Anglers Model (1'2 =0.593) 63 1382568.305 21945.529 10.37 0.0001**

Area 3 1071475.508 357158.503 168.78 0.0001**
Year 15 114297.742 7619.849 3.60 0.0001**
Interaction 45 196795.055 4373.223 2.07 0.0001**

Error 448 948038.750 2116.158
Corrected Total 511 2330607.055

Fish Caught Model (1'2 =0.400) 63 8125500.625 128976.200 4.74 0.0001**
Area 3 3290723.484 1096907.828 40.27 0.0001**
Year 15 2584689.312 172312.62·1 -6.33 0.0001**

O'l Interaction 45 2250087.828 50001.952 1.84 0.0012**I
N Error 448 12202587.250 27237.918\.0

Corrected Total 511 20328087.875

Fish Kept Model (1'2 =0.351) 63 473713.805 7519.267 3.85 0.0001**
Area 3 363629.164 121209.721 62.03 0.0001....
Year 15 59797.867 3986.524 2.04 0.0118*
Interaction 45 50286.m 1117.484 0.57 0.9887

Error 448 875479.250 1954.195
Corrected Total 511 1349193.055

Hours Fished Model <1'2 =0.604) 63 6818269.625 108226.502 10.87 0.0001**
Area 3 4815518.908 1605172.969 161.15 0.0001**
Year 15 708798.244 47253.216 4.74 0.0001**
Interaction 45 1293952.473 28754.499 2.89 0.0001**

Error 448 4462525.092 9960.994
Corrected Total 511 11280794.717

* Significant at P~0.05.

** Significant at P~0.01.



TABLE 6-14

SUlIIIary of Tukey's stuclentized range test for creel survey data (anglers; fish caught, fish kept, and hours fished) by area and year, 1975 through 1990. Areas and years
underlined are not significantly different (P~O.05) and are ranked from highest to lowest mean number. Keans are listed parenthetically and rounded to the nearest whole
number.

Dependent
Variable
Anglers GR*

(122)
YHGS·
(105)

Area

East Dam
(30)

West Dam
(1n

1988
(93)

1982
(86)

1981
(84)

1990
(82)

1989
. (79)

1987
(77)

1980
(75)

Year

1978 1979
(69) (69)

1983
(67)

1986
(65)

1984
(57)

1985
(55)

1976
(55)

1975
(49)

1977
(35)

en
I
V.lo

Fish Caught GR
(291)

YHGS
(196)

East Dam
(109)

West Dam
(89)

1986 1969
(324) (300)

1987 1981
(239) (211)

1982 1990
(203) (188)

1980
(175')

1986 1983
(162) (159)

1979
(152)

1978
(140)

1984
(138)

1985
(115)

1976
(99)

1975
(74)

1977
(58)

Fish Kept YHGS
(79)

GR East Dam
(64) (27)

West Dam
(n)

1988
(63)

1989
(63)

1987 1982
(58) (56)

1986 1961
(54) (53)

1978
(47)

1985 1980
(45) (44)

1983
(44)

1975
(39)

1979
(38)

1984
(38)

1990 1976
(35) (32)

1977
(26)

Hours Fished GR
(262)

YHGS
(196)

East Dam
(51)

West Dam
(31)

1988
(21Q)

1990
(198)

1989 1987
(180) (153)

1982 1981
(149) (145)

1978
(139)

1986 198Q
(137) (129)

1983
(125)

1979
(124)

1985
(1Q6)

1984
(03)

1976
(96)

1975
(92)

1977
(68)

* GR, General Reservoir; YHGS, York Haven Generating Station.'
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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 (1987) 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, 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 grab 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 U. 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
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im~lemented on 1990 water temperature, DO, pH, and TOS data.

These same parameters in the mUltiple-year database were

sUbjected to a three-factor ANOVA with years, months, and

sampling stations (lA2, 1+A1, or 9B1) 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 W~TER QUALITY CRITERIA

The Pennsylvania state water quality criteria for "

parameters measured during the 1990 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

includes TMINS (York Haven Pond) is designated as a

warmwater fishery.

The water quality data collected in 1990".are tabulated

in Appendix F and summarized in Table 7-2. A comparison of

the data in Table 7-2 with the criteria in Table 7-1

revealed that all 1990 values met the specified criteria,

except for pH. The highest water temperature recorded was

28.2 C in June and July, well below the upper limit of 30.6

C. Values for pH equalled or exceeded the upper limit (9.0)

in June. The high pH values in June were limited to areas

7-2
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within zones 1 and 4 (Figure 7-1), which were outside the

influence of the TMINS discharge. TDS values were always

well below the specified upper limit. The lowest DO value

recorded was 7.2 mg/l in June, considerably above the lowest

permissible limit for a single measurement (4.0 mg/l).

Based on the 1990 water quality data from the TMINS

aquatic stud~es, 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: 1990

The water quality data collected in 1990 (Table 7-2)

revealed some typical seasonal patterns for a number of

variables. Mean water temperature increased from April to a

peak in July, and then decreased through November. With

minor deViations, mean river flow decreased through

September, and fluctuated thereafter. The surface and

bottom vel~citi~s generally followed a similar pattern,

reflecting the high river. flow in 1990. conductivity and

TDS followed a pattern, which increased through the summer,

peaked in September or October, and then declined through

the fall. Secchi disc transparency generally decreased

through June, increased to a peak in September, a~d

decreased through November.

DO and pH can be affected by water temperature,

biological activity, and/or river flow. Mean DO in York
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Haven Pond exhibited an inverse relationship with water

temperature (Table 7-2). Mean pH values were lower in the

spring (April through May) than in the summer or fall.

To provide a more quantitative assessment of the

overall water quality in York Haven Pond, a two-factor ANOVA

was used to analyze the 1990 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 pooled. A~though all parameters exhibited

significant differences among months, due to normal seasonal

variations, only TDS exhibited a significant difference

among sampling zones (Table 7-3). TUkey's studentized range

test (not shown) demonstrated that the mean TDS at zone 8

(198.43) was significantly ~ifferent from the

undifferentiated means at zones 9 (184.86) and 7 (176.86).

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 were quickly 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 7-4. Althou~h many of these parameters were

measured at the other sampling stations, the

macro invertebrate stations are important because of their

. 7-4
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proximity to the TMINS discharge, their consistent use over

previous study years, and because TDS was measured only at

these stations. The data were quite homogeneous among the

three stations. However, there was a slight decrease in

Secchi disc transparency at station 11A1 (the TMINS

discharge), which was likely related to the increased

turbulence and turbidity created by the discharged water.

In addition, surface and bottom current velocities were

higher at station 9B1, probab~y the result of the physical

configuration of the shoreline. The increase in TDS at

station 11A1 was discussed above.

7.4 MULTIPLE-YEAR COMPARISON

HistoricallY, river flow has influenced both biological

and water quality parameters. Mean river flow was

calculated for the April through November portion of each of

the last 11 years (Table 7-5). Mean river flow increased

62% from 1980 to 1984, decreased 91% from 1985 through 1988,

and then increased 105% in 1989 to its highest value to

date. Mean river flow in 1990 decreased slightly from 1989,

yet remained among the highest for the period.

To evaluate annual (1974 through 1990) trend~ in water

quality for York Haven Pond, water temperature, DO, pH, and

TDS data for the macroinvertebrate stations were examined.

Mean, minimum, and maximum values for these parameters are
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summarized in Table 7-6. Although some year-to-year

differences were evident, the 1990 data fell within the

historic ranges.

Individual measurements of water temperature, DO, pH,

and TDS from 1974 through 1989 were combined with the 1990

data and subjected to a three-factor ANOVA (Table 7-7). The

results were similar for all four parameters; years and

months were significantly different, but there was no

difference among stations, e~cept for TDS. Significant

differences among months were expected, given the natural

seasonal cycles exhibited by these variables. Significant

differences among years for water temperature, DO, pH, and

TDS 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.

If the TMINS discharge affected water quality,

sUbstantial sampling station differences would be expected.

However, as shown in Table 7-7, only TDS produced

significant differences (P~0.05) among stations. That is,

station 11A1 (TMINS discharge) was differentiated from

stations 1A2 and 9Bl. The mean TDS at Station 11A1 was 207

mg/l, whereas the means at stations 1A2 and 9B1 were 194 and

201 mg/l, respectively. The Tukey's test showed that

Station 1A2 was significantly different from Stations 11A1

7-6
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and 9B1. The increase in TDS at the downstream stations

(11A1 and 9B1) "may be related to the concentration of

dissolved solids during TMINS operation and subsequent

discharge. However, these differences were slight, and the

downstream values were well below the state water quality

criteria.

The annual means, which were significantly different

for all paramete!s (Table 7-7), were examined for

statistical groupings that c~uld be related to years of

TMINS operation (1974 to 1978 and 1986 to 1990) versus non

operation (1979 to 1985) (Table 7-8). 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 align with lower values, but 1990,

an operational year, was undifferentiated from 1979 to 1982,

a non-operational period. Values of pH exhibited no

grouping that could be related to TMINS operational status •

The last three non-operational years (1.983 to 1985), for

example, were not differentiated from operational years

1974, 1975, 1988, 1989, and 1990. Generally, pH values

increased from 1974 through 1982, decreased through 1987,

rose in 1988, and have remained similar through 1990. TDS,

available for six operational years, could not be

differentiated from non-operational years.

Based on analysis of 17 years of data for water

temperature, pH, and DO, and 13 years for TDS, there is no

7-7



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

:':.1.: :
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Water quality criteria for selected physicochemical parameters analyzed
near Three Mile Island.

..,J
I

\Q

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 (2.6 C)
rise above ambient temperature until stream
temperature reaches 87 F; not to be changed
by more than 2 F during any l-hour period.

Not more than SOO mg/L as a monthly average
value; not more than 750 mg/L at any time.

Source: Pennsylvania Code. Title 25. Chapter 93.



iABLa 7-2 MONTHLV MEAN. MINIMUM. AND MAXiMUM VALUE~ OP WATER QUALliY PARAMEiERS Ai AL~ YORK HAVEN POND
BIOLOGICAL STATIONS, THREe MILE IS~AND NUCLEAR STATION, 1990.

MONTI-!
ALL

PARAMETER APR MA.,. JUN JUL AUG SEP OCT NOV MONTHS

WATER TEMPERATURE fC)
MEAN 11..4 16.0 22. I 24.9 24,3 20.4 13.9 8.4 19.1
MniIMUI'I. 7.1 14.2 16.6 20.0 19.0 14.6 8.3 5.6 5.6
MAXI MUll': 17.5 18.6 2B.2 28.2 26.9 26.2 17 .5 11.8 2B.2
N 55 59 59 47 67 27 15 15 344

PH
MEAN 7.B 7.6 B.O 7.9 8.0 8.1 8.1 8.0 7.9
MINIMUM 6.6 6.7 6.7 7.0 7.3 7.5 7.6 7.4 6.6
MAXIMUM 8.7 B.7 9.1 B.7 8.7 8.9 B.5 B.9 9.1
N 55 59 59 .47 67 27 15 15 344

OJSSOLVeo OXYGEN (MG/L)
MEAN 10.9 10.2 10.0 9.1 9.7 10.1 10.3 11. 2 10.1
MINIMUM 10.0 8.S 7.2 7.4 7.3 8.0 8.5 9.9 7.2
MAXJMUM 11.6 12 . .4 15.4 11.5 14.5 12.2 11.0 12.3 15.4
N 55 59 59 .47 67 27 15 15 344

SECCHI 'OEPTH (CM)
MEAN 89.1 B1.6 72.5 7B.6 94.3 96.4 91.1 B9.4 B6.5
MINIMUM 63.5 25.4 17.8 50.8 53.3 50:B 22.9 38.1 17.8
MAXIMUM 132.1 203.2 106.7 165.1 149.9 210.8 261.6 167.6 261.6
N 15 27 27 15 27 27 15 15 168

-..J
I TOTAL DISSOLVEO SOLIDS (MG/L)

J-I MEAN 136-.7 164.3 146.3 225.7 NA 235.7 -232.7 165.7 186.7
C MINIMUM 122.0 150.0 143.0 224.0 HA 21B.0 228:0 149.0 122.0

MAXIMUM 151.0 184.0 149.0 226.0 HA 260:0 240.0 lB3.0 260.0
N 3 3 3 3 0 3 3 3 21

CONDUCTIVITY (UMHOS/CM)
MEAN 185.0 210.8 245.4 302.5 273.B 299.4 315.8 229.2 257.6
MINIMUM 150.0 160.0 200.0 190.0 200.0 190.0 210.0 200.0 150.0
MAXIMUM 210.0 250.0 275.0 350.0 325.0 350.0 360.0 250.0 360.0
N 6 12 12 6 12 12 6 6 72

SuRFACE VELOCITY (CM/seC)
MEAN 25.5 32.8 19.1 16.5 14. I 4.0 1.3 5.0 20.6
MINIMUM 3.C 3.C 2.0 0.0 0.0 2.0 0.[1 1.0 0.0
MAXIMUM 52.0 sa.O 43.0 45.0 30.0 5.0 2.0 10.0 5B.0
N 43 35 35 35 43 3 ~ 3 200

BOTTOM VELOCITY (CM/SEC)
MEAN a.o 6.3 .4.0 3.3 3.7 2.0 4.0 2.7 4.2
MINIMUM 4.0 2.0 2.0 3.0 3.0 1.0 3.0 1.0 1.0
MAXIMUM 10.0 12.0 6.0 4.0 'l.0 3.0 5.0 4.0 12.0
N 3 3 3 3 3 3 3 3 24

RIVER FLOW (M 3/SEC)
MEAN 1317.2 1373.0 726.7 690.3 506.8 .424.2 1895.7 1256.3 1025.3
MINIMUM 699.4 555.0 373.B 274.7 282.6 297.3 303.0 756.9 274.7
MAXIMUM 2681.6 2664.6 1543.3 1697.2 98B.3 597.3 6034.4 3281.9 6034.4
N 30 31 30 31 31 30 31 30 244

NA = Not available.
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TABLE 7-3

! :-., \,

Two-factor analysis of variance test results for selected water quality parameters collected near TMINS,
April through November 1990.

Dependent Variable Source df Sum of Squares Mean Square F Value P Value.
Water Temperature Model (r2=0.814) 55 10014.784 182.087 22.88 0.0001*

Zone. 6 19.149 3.192 0.40 0.8781
Month 7 8102.417 1157.488 145'.46 0.0001*
Interaction 42 98.542 2.346 0.29 1.0000

Error 288 2291. 748 7.957
Corrected Total 343 12306.532

1.99 0.0002*
1.04 0.3978
7.49 0.0001*
0.61 0.9733

1.19 0.1833
1.08 0.3723
4.82 0.0001*
0.48 0.9978

Dissolved Oxygen Model(r2=O.275) 55 169.726 3.086
Zone 6 9.701 1.617
Month 7 81.300 11.614
Interaction 42 39.686 0.945

Error 288 446.649 1.551
Corrected Total 343 '616.375

-..I
Mode.l(r2=0.185)I pH 55 12.411 0.226I-'

I-' Zone 6 L232 0.205
Month 7 6.396 0.914
Interaction 42 3.779 0.090

Error 288 54.558 0.189
corrected Total 343 66.970

Total Dissolved Mode.l(r2=0.972) 8 34978.476 4372.310
Solids Zone 2 1664.857 832.428

Month 6 33313.619 5552.270
Error 12 1013.810 84.484
corrected Total 20 35992.286

* SignIfIcant atP~0.01.

51. 75
9.85

65.72

0.0001*
0.0029*
0.0001*



TABLE 7-4

Mean, minimum, and maximum values of water quality and physical
parameters taken at the macroinvertebrate stations near TMINS, April
through November 1990.

Parameter Station
TM-MI-1A2 TM-MI-11A1 TM-MI-9B1

Water Temperature(C)
Mean 17.6 17.5 17.5
Min 8.1 8.3 8.1
Max 26.5 25.9 26.2

pH
Mean 7.8 7.6 7.7
Min 7.4 7.4 7.4
Max 8.5 8.1 8.0

Dissolve Oxygen (mg/l)
Mean 9.2 9.3 9.2
Min 7.3 7.7 7.5
Max 11.2 11.4 11.2

Total Dissolved Solids (mg/l)
Mean 177 198 185
Min 122 147 137
Max 228 260 230

Secchi Disc(cm)
Mean 95.3 75.9 86.4
Min 66.0 55.9 66.0
Max 149.9 116.8 139.7

Surface Current Velocity (cm/sec)
Mean 3.4 2.2 9.1
Min 1.0 0.0 2.0
Max 5.0 5.0 17.0

Bottom ·Current Velocity (cmjsec)
Mean 3.2 3.9 5.6
Min 1.0 1.0 3.0
Max 10.0 5.0 12.0
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TABLE 7-5

Range and mean river flow (m3 /sec) obtained from the River
Forecast Center (Harrisburg, Pennsylvania) for April through
November 1980 through 1990.

. , Year N (days) Range Mean
1980 244 90-5411 643

1981 244 119-2455 646
, t

1982 244 101-5354 674

.- f 1983 244 86-6824 905

1984 244 137-10110 1044

1985 244 120-4416 591

1986 244 138-4800 713

1987 244 129-6230 726

1988 244 106-5298 546-'. . 1989 244 137-6020 1118
- .

1990 244 275-6034 1025
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TABLE 7-6

Mean, minimum, and maximum values of water quality parameters taken at the macroinvertebrate stations near
through November, 1974 through 1990. station prefix TM-MI- deleted from table.

Year Water Dissolved Total Dissolved
Temperature(C} pH Oxygen (mg /.1) Solids (mgll)

1A2 llA1 9B1 1A2 llAl' 9B1 1A2 llAl 9B1 1A2 llAl 9Bl
1990

-...I
I Mean 17.6 17.5 17.5 7.8 7.6 7.7 9.2 9.3 9.2 177 198 185

I-' Min 8.1 8.3 8.1 7.4 7.4 7.4 7.3 7.7 7.5 122 147 137o/:lo Max 26.5 25.9 26.2 8.5 8.1 8.0 11.2 11.4 11.2 228 260 230

1974-1989

Mean 17.4 17.7 17.9 8.0 8.0 7.9 9.2 9.4 9.3 195 208 202
Min 3.0 3.0 3.0 6.3 6.3 6.2 3.3 3.8 3.2 85 70 87
Max 30.0 30.0 30.5 9.4 9.1 9.0 13.2 14.4 14.0 332 382 355
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TABLE 7-7

Three-factor analysis of variance test results for selected water quality parameters collected near
TMINS, 1974 through 1990.

-\

Dependent Variabl4;!_ Sou:t:9_e __ _ df SUllIof _SauarJ:!~s ~ean Sauare
Water Temperature Model (r2 =0. 921) 183 24303.739 132.807

Year 16 531.295 33.206
Month 7 19334.701 2762.100
station 2 15.940 7.970
Year-Month 112 2131. 957 19.035
Year-Station 32 20.821 0.651
Month-Station 14 5.044 0.360

Error 443 2089.428 4.716
corrected Total 626 26393.167

Dissolved Oxygen Model (r2=0. 853) 183 1518.561 8.298
Year 16 231.392 14.462
Month 7 556.636 79.520

oo.,J station 2 2.549 1.274
I Year-Month 112 607.193 5.421

i-' Year-Station 32 19.190 0.600
lJ1 Month-Station 14 1.352 0.096

Error 431 262.319 0.609
Corrected Total 614 1780.880

pH Model (r2=0. 763) 182 114.988 0.632
year 16 63.907 3.994
Month 7 2.316 0.331
station 2 0.207 0.103
Year-Month 111 44.132 0.398
Year-Station 32 1.843 0.058
Month-Station 14 0.646 0.046

Error 427 35.655 0.084
Corrected Total 609 150.644

Total Dissolved MOdel(r2=0.933) 1.42 1673147.177 11782.727
Solids Year 12 141113.810 11759.484

Month 7 882944.242 126134.890
station 2 15089.723 7544.8.62
Year-Month 83 527094.377 6350.535
Year-Station 24 16199.851 674.994
Month-Station 14 3325.549 237 .539

Error 289 1.19421. 302 4J.3.222
Correcj:§!d T_otal 431 1792568.479

* Sign~ficant at P~0.01.
+ Significant at P~0.05.

F Value
28 • .16
7.04

585.62
1.69
4.04
0.14
0.08

13.63
23.76

130.65
2.09
8.91
0.99
0.16

7.57
47.83
3.96
1.24
4.76
0.69
0.55

28.51
28.46

305.25
18.26
15.37

1.63
0.57

P Value
0.0001*
0.0001*
0.0001*
0.1857
0.0001*
1. 0000
1. 0000

0.0001*
0.0001*
0.0001*
0.1244
0.0001*
0.4929
0.9998

0.0001*
0.0001*
0.0003*
0.2907
0.0001*
0.8999
0.9005

0.0001*
0.0001*
0.0001*
0.0001*
0.0001*
0.0336+
0.8840



TABLE 7-8

Summary of Tukey's studentized range test for selected water quality parameters collected near TMINS. 1974 through 1990. Underlined means are not
significantly different (P~0.05) and are ranked from highest to lowest mean. Means are listed parenthetically.

-.oJ
I
l-'
CJ'I

Dependent Variable
Water-Temperature

Dlssol~ed Oxygen

pH

Total Dissolved Solids

Year
198~1984 ~ 1981-l98O 1986-- 1979 ~19--n- 19BB ~~~ 1974 1990 ·r9~9Bl 1982 19831975 1976 1989

(21.1) (l8.8'> ~18.5) (18.2) (18.0) (18.0) (17.9) (17.9) (17.B) (17.5) (17.4) (17.3) (17.2) (17.1) (17.0) (16.4) (16.1)

1984 1986 1983 1985 1988 1987 1982 1989 1976 1980 1990 1979 1978 1981 1977 1974 1975
(10.3) (10.3) (10.2) (10.1) (9.9) (9.7) (9.7) (9.5) (9.4) (9.3)' (9.2) (9.2) (9.0) (8.9) (8.6) (8.4) (8.0)

1982 1981 1980 1978 1977 1979 1976 1985 1983 1984 1989 1990 1988 1975 1974 1986 1987
(8.4) (8.3) (8.3) (8.2) (8.2) (8.1) (8.0) {7.B) (7.8) (7.8) (7.7) (7.7) (7.7) (7.7) (7.6) (7.3) (7.2)

1980 1987. 1985 1982 1986 1988' 19B3 1989 1984 1990 1978 1981 1979
(234) (224) (212) (208) (208) (208.) (205) (199) (198) (187) (183) (182) (178)

. L.
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Figure 7-1. York Haven Pond showing numbered water quality zones,
macroinvertebrate sampl ing stations, and the remaining
biological sampling stations (asterisks). Only zones
containing biological sampling stations are numbered.
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TABLE A-I NUMBER AND BIOMASS (mg) OF BENTHIC MACRO INVERTEBRATES BY STATION, REPLICATE {A,B,C,Dl,
AND LIFE STAGE TAKEN NEAR TMINS, APRIL, 1990,--------------------------------------------------------------------------------------------------------

Date=04APR and Station lA2

Taxa
Life'
Stage

A

No. wt.
B

No. Wt,

C

No. Wt.

o
No. Wt.

Ablabesmy1a Larvae .
Bothrioneurum vejdovakyanum 2
Branch1ura sowerby1 1
Ceratopogonidae Larvae 3 0.3 2 0.2 1 0.1
Ch1ronomid pupae Pupae 3 0.3 .
Ch1ronomus decorus Larvae 75 47.5 13 9.9 20 15.B 3
Cric:otopus Larvae 1 · . 1
Cryptochironomua fulvus Larvae 13 2.0
Oero
Enchytraeidae
Euk1effer1ella Larvae
Hexagenia Larvae 2 18.0 . 2

;l:' Hydrolimax grises 1 0.2 · .
I' Ilyodrilus templeton1 2 . 5 1.2

I-' Limnodr11u& hoffmeister1 93 17.6 35 8.3 35 5.8 22 3.6
Muaculium transversum 1 O. , · , O. ,
Nematoda I 0.1
Phaenopsectra Larvae 114 5.4 18 0.4 14 0.6 9 O. I
Pi15id'lum 16 1.9 I O. I 5 0.6
Polypedilum scalaenum Larvae 2 1
Potamanthus Larvae 1 0.1 · .
Procladius Larvae I . I 3 0.3
Prostoma 2 0.2
Sparganophi Ius
Stenelmis Larvae · , 0.4
Tanytarsus LarvBe

TOTAL 333 75.6 75 36.9 80 23.2 51 5.5

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



TABLE A-l CONTINUED.

--------------------------------------------------------------------------------------------------------
Oete=04APR end Station l1Al

A B C 0
Life ----------- ----------- ----------- -----------

Taxa Stage No. wt. No. Wt. No. Wt. No. Wt.
--------------------------------------------------------------------------------------------------------
Ablabesmyia Larvae 6 0.3 23 7.6 9 4.3
Anodonta cataracte 1 .
Arcteonais lomond; 10 0.1 22 0.2 3
Bothrioneurum vejdovakyanum 9 0.7 1 4 1
Ceratopogoni.dae Larvae 2 0.2 9 0.8 1 0.2 4 0.1
Chironomid pupae Pupae 1 1.1
Chironomus decorus Larvae 42 35.2 49 39.9 85 84.1 18 14.3
Coelotariypus Larvae . . 1
Cryptochironomus fulvU$ Larvae 26 1.3 18 0.4 13 1.5 3
Dubirllphia Llirvae 1

:J::< Erpobdellidae 3 133.2
I Gammarus fasciatus 5 1.0 2 0.2 2 0.4 . .

N Helobdella elongate 1 0.8 2 2.0 6 3.0 1 0.5
HeKagenia Larvae 31 90.8 30 142.7 16 82.2 15 51.2
IlyodrilUB templetoni 1 1 1 .
Limnodrilus claparedianus . 17 2.6
Limnodr;lus hoffmeister; 45 12.B 69 8.2 66 10.4 33 3.3
Manayunkia speciosa 3 0.1 6 0.2 1 0.1 2 0.2
Musculium transversum 4 0.5 3 2.1 .
Nemlltoda 3 0.1 1 0.1 2 0.2 1 0.1
Optioservus Larvae 1 0.2 1 1 0.4
Phaenopsectra Larvae 37 1.4 38 2.2 64 5.2 2
Pisidium 23 2.8 25 3.0 1 4 0.5
polyped11um scalaenum Larvae 5 0.2 2
Potamanthus Larvae . 1
Proclad1us Larvae 26 6.5 63 16.0 76 24.8 16 3.5
Prostoma 1
Stenelmis Larvae 1 0.2
Tanytarsus Larvae

TOTAL 282 155.0 366 358.8 372 220.3 104 74.1

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

. i, '



TABLE A-l CONTINUED.

~a: \

Date=04APR and Station 9Bl

A B C 0
Life ----------- ----------- ----------- -----------

Taxa Stege No. Wt. No. Wt. No. Wt. No. wt.--------------------------------------------------------------------------------------------------------
Ablabesmyia Larvae 5 l.3 3 0.3 B 2.6 1
Arcteonais lomondi 6 0.1 2 0.1 3 2 0.1
Sothrioneurum vejdovskyanum 2 0.1 2 0.1 1 .
Ceratopogon1dae Larvae 4 0.3 11 0.6
Ch1ronom1d pupee Pupae 1 0.2 . .
Ch1ronomus decorus Larvae 24 17.6 10 0.1 39 11.7 5 3.5
Coelotanypus L.arvae · . 1 2
Cryptochironomus fulvus I.arvae 8 0.5 22 23.7 B 1.1 2

:Pi Dub1 r aph1a L.arvee · 1 0.1
I Epo1c:oclad1us L.arvae 1 0.2 1

W Eudochironomus L.arvae 2 O. , 4 0.2
Helobdella elongate 2 0.2 4 1.0 2 0.8
Hexagenla L.arvae 101 120.0 70 65.9 74 180.0 37 45.4
Hydrol1max grlsea · . 4 0.6 .
Limnodr1lus hoffmeister1 49 14. , 30 5.0 117 24.9 74 18.2
L1mnodrilus udekem1anus 13 2.7
Muscullum transversum 12 2.6 4 0.5 8 1.8 4 0.5
Phllenopsectra Larvae 15 0.6 15 0.9 34 1.6 ,
Pis1d1um 19 2.3 10 1.2 51 6.1 4 0.5
Procladlus Larvae 31 4.9 28 4.7 44 7.6 28 4.7
Psychomy11dae Pupae 1
Stylurus Larvae . · 2 37.8

TOTAL 282 164.9 200 140.6 425 242.5 163 73.7

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



TABLE A-2 NUMBER AND BIOMASS (mg) OF BENTHIC MACROINVERTEBRATES BY STATION. REPLICATE (A.B.e,D),
AND LIFE STAGE TAKEN NEAR TMINS, MAY. 1990.

Date=02MAY and Station lA2

Taxa
Life
Stage

A

No. Wt.

B

No. Wt.

c
No. Wt.

D

No. Wt.

Baetisea Larvae
Bothrioneurum vejdovskyanum 2 1 0.1 1 1 0.1
Branch1ura sowarby1 1 2.4 · 2 0.4 2 2.0
Ceratopogon1dae Larvae 1 0.1 2 0.2 3 0.3
Chironom1d pupae Pupae 9 7.2 2 1.4 11 4.3 8 2.0
Ch1ronomU5 decorus Larvae 7 7.4 69 59.4 53 42.4 46 40.8
Cryptoeh1ronomus fUlvus Larvae .<I 1.2 · . 2 0.6 4 0.1

~ Cryptotend1pss Larvae 1
I Oicrotend1pes neomodestus Larvae · 6 1.3
~ Helobdelle elongata · · 3 0.1

Hexagen1a Larvae 1 1.2
Limnodrilus claparedianus 6 2.1
L1mnodrilu6 hoffmeister1 48 17.4 70 10.3 166 28.1 95 20.1
Musculium 5 0.5 2 0.3 1
Muscul1um transversum 1 1.6 3 1.7 .
Nematoda .. J 0.1 2 0.2 1 0.1
Phaenopsectra Larvae 9 2.6 37 10.5 80 14.7 50 10.3
P1sid1um 15 1.8 .4 0.4 34 47.8 10 1.2
Polyped11um 6calaenum Larvae 1 4 1.2 3 0.3 9 1.6
Procladius Larvae · . 1
Stenelmis Larvae 1 0.3
StylurU5 Larvae · . 1 3.0
Tanytarsus Larvae

TOTAL 110 44.2 194 86.4 361 139.4 239 83.2

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

. I.
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TABLE A-2 CONTINUED.

--------------------------------------------------------------------------------------------------------
Date~02MAV and Station 11Al

A B C D
Life ----------- ----------- ----------- -----------

Taxa Stage No. Wt. No. Wt. No. Wt. No. Wt.------------------------------------------------------------------------------.-------------------------
Ab Illbesmy i a , Larvae 2
Anodonta cataracta 1 O. I
Arcteonais lomondi 32 0.9 69 2.6 30 0.2 60 2.3
Bothrioneurum vejdovskyanum 14 0.5 · 6 0.4 1 0.1
Brllnchiura sowerbyi . 1 1.2 . .
Ceratopogon1dae Larvae . 2 0.2 1 0.3

::t::' Ch1ronom1d pupae Pupae 1 0.5 3 2,6 3 1.1 5 3.0
I Ch1ronomus decorus Larvae 28 26.6 5 4.7 27 27.2 9 9.1

U1 Cryptochironomus fUlvus Larvae 11 1.5 8 2.1 10 0.6 9 1.1
Epoicoclad1us Larvae 1
Erpobde I Ii dee 2 25.2
Gammarus fasc1atus 6 1.8 11 16.9 1 0.1 1 0.1
Helobdella elongata 8 7.2 · 2 1.0
HelCagen1a Larvae 16 Ill. 7 7 53.6 2 7.1 3 15.0
Hydrolimax gr1sea 1 0.3
Ilyodr11us templeton! 6 1 . 5
Limnodr11us hoffmetsteri 18B 24.9 83 6.7 87 12.0 90 13.2
ManaYunkia speciosa 5 0.1 8 0.2 1 0.1 12 0.6
Musculium transversum 2 0.2 1 0.2 1 0.6
Nematoda 1 0.1 .
Phaenopsec:tra Larvae 20 4.4 · 6 0.6 2 0.2
Pisidium 22 2.6 15 1.7 9 1.1 18 2.7
Polyped1lum scalaeoum Larvae 5 0.8 4 0.4 2 0.2 2 0.2
Proclad1us Larvae 7 5 0.9 3 6 1.6
Quistadrilus multtsetosus 1 . .
Tanytsl"suS Larvae 1 2 1 2

TOTAL 378 209.0 224 92.7 192 52.4 229 51.1



TABLE A-2 CONTINUED.

Date=02MAV and Station 9Bl

A B C D
Life ----------- ----------- ----------- -----------

Taxa Stage No. Wt. No. Wt. No. Wt. No. Wt.--------------------------------------------------------------------------------------------------------
Ab 1abesrny i 8 • Larvae 2 . 2 . 3
Arcteon8~s lomondi 1 144 5.6
Bothr1oneurum vejdovskyanum I · . 10 2.6 12 1.0
Ceratopo90n1dae L.arvae :3 O. l' 1 0.1 1 0.1 6 1.0
Ch1ronom1d pupae Pupae B 4.B 1 1.3 2 2.1 10 6.2
Chironomus decorus L.arvae 6 3.4 1 1.2 41 52.7

:J:i Coelotanypus Larvae 3
I Cor1x1dse Larvae · 1

0'1 Cryptoch1ronomus fulvus Larvae 7 0.7 5 1 . 22 2.6
Ephemerells I.arvae 1
Epo1coclad1us L.arvae 1 .
Garnmarus fasc1atus 1 0.1 1 0.1 25 2.8
Helobdella elongata 1 2.0 4 4.2
Hexagenia Larvae 52 246.8 24 116.2 lB 41.6 25 130.7
Ilyodrilus ternpletoni . 15 .
L1mnodr11us hoffmeisterl 92 28.5 99 36.2 157 41.7 402 91.9
Muscul1um transversurn 6 4.2 · 3 0.4 4 4.0
Opt1oservus Larvae 3 0.7
Phaenopsectra I.arvae 44 27.8 10 11.9 2 2 0.2
P1s1d1urn 9 1.1 4 0.4 6 0.7 30 8.4
Polyped11um scalaenum Larvae . 14 1.4
Proclad1us Larvae 9 2.9 3 6 2.4 6 2.7
Tanytarsus L.arvae 1

TOTAL 245 322.4 150 166.2 207 92.8 772 316.1

--------------------------------------------------------------------------------------------------------
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TABLE A-3 NUMBER AND BIOMASS (mg) OF BENTHIC MACROINVERTEBRATES BY STATION, REPLICATE (A,a,C,D),
AND LIFE STAGE TAKEN NEAR TMINS, JUNE, 1990.

Date=05JUN and Station 1A2

Talla
Life
Stage

A

No. wt.
a

No. Wt.

C

No. wt.
o

No. Wt.

:x:
I

-..J

Ablabesmyia
Arcteonais lomondi
Bothrioneurum vejdovskyanum
Branch1ura sowerbyi
Cerlltopogon1.dae
Chironom1d pupae
Chironomus decorus
Cryptochlronomus fulvus
Dubi raph 1a
Epoicocladius
Gammarus fasc1atus
Helobdella elongata
Hellagen1a
Ilyodr11us templetoni
Limnodr11us hoffmeisteri
Lumbr1cul1dae
Musculium transversum
Nematoda
Optioservus
Phaenopsectra
P1sidium
Polyped11um scalaenum
Proclad1us
Qu1stadr11us mUlt1setosus
Stenelmis
~TOTAL

Larvae

Larvae
Pupae
Larvae
Larvae
Larvae
Larvae

Larvae

Larvae
Larvae

Larvae
Larvae

Larvae

8
1
3

10
200

1
4
1
6
1
5

12
214

1
3

35
55

6

566

0.1
0.3
3.2

109.9
0.1
0.1
0.1
0.1
0.1

33.6

43.4
0.5
O.B

9.5
6.6

2.8

211.2

13

2
5

179
1

4

253

1
2B
45

2

535

0.2
1.7

102.1
0.1

0.4

2.2

22.9

0.5
3.3
5.4
0.2

0.5

139.5

11
1
1

91

4
142

6
15

273

5.1

115.0

16.1

0.1
1.8

0.1
0.5

13B.7

1
1

16

2
13

267

1
7

197
1

32
68

3,
1
2

615

0.2

0.2
4.5

115.9

0.5

6.3.
32.5
0.1

0.1

3.5
8.2

1.0

173.0



TABLE A-3 CONTINUED.

Date=05JUN and Station llA 1

A B C 0
Life ----------- ----------- ----------- -----------

Taxa Stage No. Wt. No. Wt. No. Wt. No. Wt.--------------------------------------------------------------------------------------------------------
Ablabesmyia Larvae
Anodonta cataracta 1 2.0
Arcteona1s lomond1 3 4 0.2 6 0.2 1
Bothr1oneurum vejdovskyanum 14 8 0.3 . · 2
Ceratopogoni.dae Larvae 1 0.1 1 0.1 I 0.1
Ch1ronomid pupae Pupae 1 0.1 2 0.4 2 O. I 3 0.1
Chironomus decorus Larvae 52 10.2 153 50.3 72 21.1 58 16.5
Corbicula fluminea 1 16.9
Cryptochironomus fulvus Larvae 4 2.4 5 0.2 · 2 0.4
Demic r yptochironomus Larvae 2 0.1 6 0.6

:t:' DugBs1a tigrina 1 0.1
I Gammarus fasciatus 19 6.3 60 14.5 114 37.4 59 16.3

ex> Helobdella elongata 1 0.5 5 2.7 2 0.8
Hexagenia Larvae 2 47.9 13 109.4 14 181.6 14 100.0
Ilyodrilus templetoni 5 8 3 .
Limnodr'llu8 hoffmeisteri 146 26.3 213 48.9 181 42.4 133 27.2
Manayunkia speciosa 2 O. I 2 O. I 2 0.1
Muscul1um transversum 2 1.4 2 0.3 5 1.9 1 0.3
Nematoda 1 0.1 1 0.1 6 0.4
Orthoc:lad1us Larvae 1 ·Phaenopsectra Larvae 10 0.7 9 0.4 2 9 0.5
Pisidium 27 3.2 54 6.2 IS 1.8 7 0.8
Po~ypedilum scalaenum Larvae 1 1
Procladius Larvae . . 1 3
Prostoma 1 0.1 1 0.1
Qu\stadrilus multisetosus . 1 .
Stenelmis Larvae 6 3.3 1 0.5
Tanytarsus l.arvae 2 . 1 2

TOTAL 290 99.2 543 248.5 446 293.8 300 165.6

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

I



TABLE A-a CONTINUED.

~J:'

Date=05JUN and Station 961

A 6 ·c D
Ufe ----------- ...---------- ...---------- -----------

Taxa Stage No. wt. No. Wt. No. Wt. No. wt.--------------------------------------------------------------------------------------------------------
Amnicola 1
Anodonta cataracta 2 4.1 1 9.7
Arcteonais lomondi · 1
Bothrioneurum vejdovskyanum 1 25 4.2 1 0.1 3
Cel"lItopogoniaae Larvae 2 0.1 2 0.1 2 0.1
Chironom1d pupae Pupae · 2 0.8 ·Chironomus decorus Larvae 7 1.0 5 l.8 18 12.6 5 0.1
Coelotanypus Larvae 1 · 4 0.9 1 0.5 .
Cryptoch'ronomus fulvus L.arvae 11 0.2 8 0.6 5 0.5 3 0.3

:l::' Gammarus fasciatus 1 O. I 14 6.8 15 7.8 11 4.5
I Helobdella elongata 2 1.2 1 O. I 1 0.1

\0 Hexagenia Larvae 50 351.'2 69 569.1 53 408.4 64 502.5
Ilyodl"ilus templetoni · · 3 · .
Limnodl"ilus hoffmeisteri 149 43.1 404 101 .1 275 84.8 199 40.9
Musculium transversum 5 6.9 10 12.3 18 5.4 9 4.7
Nectopsyche Larvae 2 3.4' · · ·Nematoda 1 0.1 · I 0.1
Nematomorpha 1 0.1 · I 0.2
Optioservus l..al"vae I 0.5 ·Phaenopaectra Larvae · · 2 0.2
P1s1d1um 8a 10.6 21 2.5 98 11.8 29 3.5
Polypedilum scalaenum l.arvae 5 0.5 5 0.5 4 0.4 :3 0.3
Proclad1us Larvae · · 2 0.1
Stenelmis l.arvae · I 0.5

TOTAl. 329 422.6 577· 711.5 493 532.8 330 557. I

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



TABLE A-~ NUMBER AND BIOMASS (mg) OF BENTHIC MACROINVERTEBRATES BY STATION. REPLICATE (A.B,C,D).
AND LIFE STAGE TAKEN NEAR TMINS. JULY. 1990.

Date=10JUL and Station lA2

Taxa
LHe
Stage

A

No. Wt.

B

No. Wt.

C

No. Wt.

o
No. Wt.

~
I

l-'
o

Areteona1s lomond1
Bothrioneurum vejdovskyanum
Branch1ura sowerbyi
Ch1ronomid pupae
Chironomue dheorus
Coe1otanypus
Corbicula fluminea
CrYPtochironomus fUlvus
Gammarus fasciatus
Helobdella elongata
Hydrolimax grisea
Ilyodr1lus templetoni
Limnodrilus hoffmeisteri
Museu I ium
Musculium trsnsversum
Pisidium
Polypedilum sCBIBBnum
Proclad1us
Stenelmis
Stylurus
Tanytarsus

Pupae
Larvae
Larvae

Larvae

Larvae
Larvae
Larvae
Larvae
Larvae

10
1
1

24

10
2
1
5
2

251

3
93

4
34

2

0.3
0.4
1.6

0.7
0.1
0.1
0.1

42.4.
0.4

111.6
0.3
1.6

0.1

1
139

4
4

36
1

6
9

6
8

292

5
49

2
32

2
1

.
18.6
15.8
0.1

10.6

0.2

0.1

39.0

0.5
5.9

1.9
0.2

90.5

6

2
40

2
2
2

2
7

484
3

10
3
9

0.1
6.4

8.9

0.1

0.1.
24.4
2.3

1.2

0.2

130
4
3

64

10
2

10
286

6

31
2

14
1

17.7
15.5
0.2

12.3

0.5
0.1

39.1
0.3

3.7

0.8
0.1

TOTAL 443 159.7 597 183.4 572 43.7 563 90.3

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

.. I .



TABLE A-4 CONTINUED.

r (I: :. .. . ,

Date=10JUL and Station llAl

A B C D
Life ----------- ----------- ----------- -----------

Taxa Stage No. Wt. No. Wt. No. Wt. No. Wt.--------------------------------------------------------------------------------------------------------
Arcteonais lomond1 · 2
Bothrioneurum vejdovskyanum 2 2 2
Ceratopogon1dae Larvae 1 0.5
Ch1ronomidpupae Pupae 1 0.1 1 0.1
Ch1ronomus decorus Larvae 3 0.6 5 0.1 1 · 4 O.B
Coelotanypus Larvae 2 O. I 1 0.5
Corbicula fluminea . · I 35.3
Cryptochironomus fulvus Larvae 6 0.1 6 1.4 B 0.2 7 0.2

~
Gammarus fasciatus 4 1.6 6 2.8 I 0.5 6 2.2

I Helobdella elongeta 5 0.5 6 2.2 1 0.2 6 0.3
I-' Helobdella stagnalis 3 O. I 2 0.1 · 1 0.1
I-' Hexagenia Larvae 4 50.B 1 15.9 1 4.9 5 412.9

Hydrolimax grisea · 13 0.1 5 0.1 2 0.1
Ilyodrilus templetoni 1 1 . 1 · 2 .
Limnodr11us hoffmeisteri 171 18.3 250 25.1 142 13.0 121 13.5
Muscul1um 5 0.1 · 2 0.3
Muscul1um transversum 22 4.3 19 13.1 3 0.6 31 B.4
Nectopsyche Larvae · . · 2
Nematoda · . 3 0.3
P1sid1um 27 3.2 55 6.6 11 1,3 26 3.1
Polypedilum scalaenum Larvae 2 0.2 .
Procladius Larvae 10 0.1 6 0.1 2 0.4 6 0.2
Stenelmis Larvae 1 0.2 1 0.1 9 5.1
StenonBma La.-vae 1 O. I

TOTAL 261 BO.O 384 68.0 178 21.2 23B 113.9



TABLE A-4 CONTINUED.

Oate=10JUL and Station 9S1

Taxa
Life
Stage

A

No. Wt.

B

No. wt.

c
No. Wt.

D

No. Wt.

Bothrioneuru~ vejdovskyanum
Chironomus decorus Larvae 1 · 2
Coelotenypus Larvae 1
Cryptochironomus fulvus Larvae 8 0.8 7 0.2 · 8 0.7
Oemicryptochironomus Larvae 2 0.2 · · .
EpoicDcladius Larvae 1 .

~ Gammarus fasclatus 43 30.2 19 12.5 8 6.0 43 49.0
I Hexagenla Larvas 14 244.8 10 100.2 1 20.4 12 227.6

f-' Hydrol1max grisea 1 0.1 . . ·I'V Ilyodrl1us templetonl I 1·Limnodrl1us hoffmelsterl 214 40.8 172 32.6 40 2.5 101 12.2
Musculium transversum 70 42.7 97 38.8 40 12.7 44 14.2
Nematoda . 1 O. I · 1 0.1
Orconectes 1 . .
Pls1dium 89 10.7 78 9.4 33 4.0 21 2.5
Polyped11um scalaenum Larvae 1
Procladlus Larvae 2 5 0.4 3
Sia11s L.arvae 1 0.6 · 1 0.1
Stenelm1s Larvae 1 0.5 1 0.3

TOTAL 447 371.4 394 194.5 122 45.6 238 306.4

--------------------------------------------------------------------------------------------------------
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TABLE A-S NUMBER AND BIOMASS (mg) OF BENTHIC MACROINVERTEBRATES BY STATION, REPLICATE (A,B,C,O),
AND LIFE STAGE TAKEN NEAR TMINS, AUGUST, 1990.

Oate=07AUG and Station lA2

Taxa
Life
Stage

A

No. Wt.

B

No. wt.

C

No. Wt.

D

No. Wt.

:J>'
I......

W

Aulodr11us plur1seta
Bothrtoneurum vejdovskyanum
Branch1ura spwerbyi
Ce r atopogon1dae
Ch1ronom1d pupae
Ch1ronomus decorus
Coelotanypus
Corh1dae
Cryptochironornus fulvus
D1crotendipes neomodestus
Gammsrus fssciatus
Helobdella elongate
Hydrolimax grises
Ilyodrilus templetoni
L1mnodrilus hoffmeisteri
L1mnodr1lus udekemianus
Muscu11um transversum
Nematoda
Pisid1um
Polypedilum scalaenum
Procladius
Qu1s~adrilus mult1setosus

TOTAL

Larvee
Pupae
Larvae
LBrvse
Larvae
Larvae
Larvae

Larvae
larvae

8
1

1
3
4
1
3

5
1

78

4
1

36
1

147

0.5

0.5
1.2
0.4
0.5
0.2

0.7.
14.5

0.5

4.3

23.3

1
6

1
7
3

8
1
1
2
1

78
9

4

30

152

0.7

0.4
1.6

1.4.
0.5
1.2
0.1

16.9
1.9

0.5

2.9

28.1

47
1

1
14

3

6

1
248

2
1
4
1

25

355

3.8
1.3

0.5
4.9
0.3

0.6

0.5

20.5

0.2
0.1
0.5

2.2

35.4

11
2
1
1
2

2

1
3

145

25

194

0.6
1.0
0.3
0.5
0.6

0.2
0.3

29.4

0.1

2.1

35.1



TABLE A-5 CONTINUED.

Date=07AUG and Station 11A1

A B C 0
l.ife ----------- ----------- ----------- -----------

Taxa Stage No. Wt. No. Wt. No. Wt. No. Wt.--------------------------------------------------------------------------------------------------------
Ablabesmy1a Larvae 2 0.7
Actinobdella inequiannulata 1 . 1 0.5
Arcteonais lomond1 1
Chironom1d pupae Pupae · 1 0.5
Chironomus decorus Larvae 2 . 4 2 O.B
Chrysops l.arvae · 1 0.2 · .
Coelotanypus l.arvae 3 3 2 0.2
Corbicula fluminoa 5 1.9 . ·Cryptoch1ronomus fulvus l.arvae 3 7 0.7 · 3 0.5

:t>'
Epoicocladius Larvee I 0.1
ErpobdellidBe 1 12.6 ·I Helobdelle elongate 7 2.7 9 2.5 7 2.2 5 0.7I-'

"'" HelobdellB stagnalis 1 0.5' 1 0.5 1 0.9
Hexagenia Larvae 2 6.6
Hydrolimax grisea 11 0.5 4 0.4
Ilyodrilus templetoni 3 6 5
Limnodrilus hoffmeisteri 333 27.3 71 8.8 164 16.2 184 17.4
Musculium 1 0.5 .
MUBculium trensversum 1 0.5 2 1• 1
Nematoda 1 0.1 1 0.1 .
Pisidium 50 6.0 21 2.5 4 0.1 30 3.6
Polypedilum scelaenum Larvae 2 . 1 0.1
polyped1um illinoense Larvae · I ·Procladius Larvae 58 7.1 37 3.3 5 0.5 33 2.7
Stenelmis Larvae . 1 0.5
Stylurus Larvae · 1 5.4
Tubificidae 8 1.0

TOTAL 474 46.9 172 39.6 197 26.1 272 28.4

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

I, .



TABLE A-5 CONTINUED.

~ I: .'

Oate=07AUG and Station 961

Taxa
Life
Stage

A

No. wt.
B

No. wt.
C

No. Wt.

o
No. wt.

Act1nobdel1a 1nequ1annulata 1 · , 0.4
Bothrioneurum vejdovskyanum 1 · · 5 · 3 0.3
Chaoborus Larvae 1 0.2 1 ·Ch1ronomus decorus Larvae 6 2.4 · · 3 1
Coelotanypus l.arvae 2 0.4 2 0.4 1 0.2
Cryptochironomus fulvU5 L.arvae 6 0.6 11 1,0 3 0.5
Dero · · 1
Oub1raph1a Larvae · , 0.3

:J:' Gammeru5 fasciatus 1 0.2 , 0.2
I Helobdella elongate 9 2.9 1 1.4 4I-'

U1 Hexagen1a Larvae · 1 3.1
Hydrol1max grises 5 0.4 4 0.2 10 1.0 7 0.4
L1mnodr1lus hoffme1steri 433 82.2 299 39.1 235 39.8 434 42.6
Muscul1um transversum 25 4.0 8 0.8 32 3.8 12 1.4
Oecet1s Larvae · 1 .
P1s1d1um 72 8.6 50 6.0 66 8.2 55 6.6
Polyped11um scalaenum Larvae 1 · 1 4 0.4 1
Polyped1um 1111noen5e Larvae · ,
Potamanthus I.arvae · . 1 0.2
Proclad1u5 Larvae 7 O.B 1 4 O.S 5 0.5
5ia115 Larvae 1 ·Tublf1c1dae 108 20.6 33 4.3 101 17.0

TOTAL 678 123.3 398 51.8 484 76.2 526 52.9

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



TABLE A-6 NUMBER AND BIOMASS (ms) OF BENTHIC MACRO INVERTEBRATES BV STATION, REPLICATE (A,B.C.O).

AND LIFE STAGE TAKEN NEAR TMINS, SEPTEMBER. 1990.

--------------------------------------------------------------------------------------------------------. .

Date=10SEP and Station lA2

Taxa
Life
Stage

A

No. Wt.

B

No. Wt.

C

No. Wt.

o
No. Wt.

Ablabesmy1a l.arvae 1 I 2

Aulodl"ilus plur1seta 1
Bothrioneurum vejdovskyanum 1 \ . 4

Branch1ura sowerby1 . 1 0.1 1 1.7

Ceratopogonidae Larvae . 2 0.1 . .
Ch1ronomid pupae Pupae 2 0.5 3 O.B 4 1.6 2 0.1

Ch1ronomus decorus Larvae 29 13.0 41 15.4 29 12. I 19 e.l
Coelotanypu& Larvae 2 . B 0.7 3

~ Corb1cula fluminea
2 21.1

I Cryptoch11"onomus fulvus Larvae 2 4 0.2 . .
I-' Hexagenia Larvae 6 10.0 6 4.2 13 \5.6 4 3.4

0'1 Hydrol1max 9r1ses 2 0.1 10 1.4 4 0.2 6 0.3

Ilyodr11us templetoni 1 4 1

Limnodr11u& hoffmeisteri 40 9.6 144 17.9 109 12.0 114 12.5

Lumbr1cul1dae 1 2.0

Nematoda . 1 0.2

Pis1dium 10 1.2 " 1.3 3 0.4 2 0.2

Proclad1us Larvae 20 2.5 \6 1,2 20 1.6 1 I 0.4

TOTAL 116 36.9 253 43.3 192 47.4 165 46. I

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

I. ,



TABLE A-6 CONTINUED.

:I

Date=10SEP and Station l1Al

A B C D
Life ----------- ----------- ----------- -----------

Taxa Stage No. Wt. No. Wt. No. Wt. No. Wt.--------------------------------------------------------------------------------------------------------
Ablabesmyia Larvae . · 2 .
Anodonta cataracta 1 1.6 . 1 3.2
Bothrioneur~m vejdovskyanum . 1
Ceratopogonidae Larvae I 0.1 2 0.1 3 0.1 6 0.2
Ch1ronom1d pupae Pupae 1 0.3 2 0.1 1 O. I
Ch1ronomus decorus Larvae 73 11. I 63 14.4 65 16.6 44 14. I
Coelotanypus Larvae 5 0.2 3 . 3
Corb1cula flum1nea 10 16.2 22 21.3, 3 3.3
Cryptochironomus fulvus Larvae :2 · 1

~
Dubiraphta Larvae I 0.1
Epo1coclad1us Larvae . ·I Erpobdell1dae 1 9.2 I 8.9I-'

-....l Gammarus fasc1atus 1 O. I 1 0.6
Helobdella elongata · 6 3.0 3 0.8
Helobdel1a stagnalis . · 1 0.8 2 0.8 1 0.7
Hellagenia Larvae 12 0.8 B 8.6 4 59.0 B 2.0
Hydrol1maK gr1sea 96 3.6 26 2.4 25 2.2 6 0.8
Ilyodrilus templeton1 1 · 1 " 1
L1mnodr11us hoffmeistert 120 '12.5 146 15.6 138 9.8 95 6.5
Macronychus Larvae . 1 ·Muscul1um transversum 1 0.1 4 13.4 2 0.2
Nematoda 2 0.2 · .
P1s1dium 55 6.6 62 7.4 96 11 .5 85 10.2
Proclad1us Larvae 20 2.3 16 0.9 11 O. I 10 1.1
Prostoma I 0.1

TOTAL 390 47.2 352 93.3 375 121.8 270 43.6

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



TABLE A-6 CONTINUED.

Date=IOSEP and Station 981

A B C 0
L.ife ----------- ----------- ----------- -----------

Taxa Stage No. Wt. No. Wt. No. Wt. No. Wt.--------------------------------------------------------------------------------------------------------
Ablabesmyia Larvae 2 0.1 · . I
Actinobdella 1nequiannulata 1 1.2
Bothrioneurum vejdovskyanum I 47 9.0 1 2
Ceratopogonidae L.arvae 1 0.1 3 0.4 1 0.2 3 0.1
Chironomid pupae L.arvae · 4 2.4 2 0.6
Chironomid pupae Pupae 2 1.3 ·Chironomus decorus Larvae 7 4.6 27 10.2 28 7.8 9 2.8
Cladopelma Larvae I ·Coelotanypus Larvae 4 8 0.2 11 0.2 3

~
Corbicula fluminea 7 6.4 8 6.6 4 8.5 15 2.1

I Cryptochironomus fulvus L.arvae 4 0.3 8 0.3 16 0.7 7 0.7
I-' DubirBphia Larvae . 1 0.1
co Helobdella elongata . 2 1.0 2 0.7 2 0.3

Hel<agen1a Larvae 8 2.2 8 8.0 9 17.5 14 5.7
HYdrol1max grisea· 17 1.5 9 1.1 12 0.9 15 0.9
Ilyodrilus templetoni 1 . · · 1 .
L.lmnodrilus hoffmelsteri 506 81.6 415 79.1 687 128.7 468 70.4
M1crochironomus L.arvae 1
Musculium transversum 26 10.1 B 2.8 37 4.4 4 3.5
Oecet1s Larvae . 1 0.1
Pisid1um 93 11.2 105 12.6 B6 10.3 186 22.3
Polypedl1um scalaenum Larvae 1 . .
Procladius Larvae 24 4.1 21 3.2 40 3.9 23 2.6
5 i 9ara Larvae 1 0.7
Tanytarsus Larvae 1
Tricol'ythodes L.arvae 1 0.1

TOTAL. 706 124.2 672 134.7 938 186.2 758 113.3

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

:I
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TABLE A-7 NUMBER AND BIOMASS (mg) OF BENTHIC MACROINVERTEBRATES BY STATION. REPLICATE (A.B.C,O),
AND LIFE STAGE TAKEN NEAR TMINS. OCTOBER. 1990.

Oate=010CT and Station lA2

Taxa
Life
Stage

A

No. Wt.

B

No. wt.
c

No. Wt.

o
No. Wt.

600 145.6

2.4
3.2

1.2

0.2

0.1

0.1

3.3

0.9
32.3

1.2
2.9

.
42.5

2.9
O. ,

26.0

6
1

3

.
12

10

14
10

1
196

2
264

2
10

3

536 119.3

1.8

0.5

0.4

17.8

0.2
31.1
0.2

13.4
0.9
0.5

76.4
2.9

28.7

5

3

1
6

2
267

2
4
9
1

21
15

4
159

1
1

4
1
2

509 174.8

1.7
1.7

"1
0.9
0.8

3.6

33.8

6.5

81.6

31.5

5

2

3
2

19
1

30
1
4

254
3
5
4

3
6

13
302

1

658

.
2.6

6.2

0.4
0.7

0.3
0.8

32.6

52.0
1.1

10.2
4.8

30.4
3.5

14
2

3
2

277

8
11

1
6

3
15
B

222
26

Larvae

Larvae

Larvae

Larvae
Larvae
Larvae
Larvae

Larvae
Larvae
Larvae

Larvae
Larvae
Pupae
Larvae
Larvae

Ablabesmyia
Actinobdella inequ1annulata
Arcteonais lomondi
Aulodrtlus pluriseta
Bothr1oneurum vejdovskyanum
Branchiura sowerbyi
Centroptilum
Ceratopogon1dae
Ch1ronomid pupae
Ch1ronomus decorus
Coe1otanypus
Corbicula flum1nea
Cryptoch1ronomus fulvus
Helobdella elongata
Hexegen1a
HYdro11max grisea
Ilyodrilus templetoni
Limnodr11us hoffmeisterl
Limnodrilus udekemianus
Natersia
Oecet is
Optioservus
Pisid1um
Polypedilum scalaenum
Procladius
Stylurus
Tanytarsus

TOTAL

;J::I
I

I-'
1.0



TABLE A-7 CONTINUED.

--------------------------------------------------------------------------------------------------------
Oate=010CT and Station llA 1

A B C 0
Life ----------- ----------- ----------- -----------

Taxa Stage Ne. Wt. No. Wt. No. Wt. No. Wt.--------------------------------------------------------------------------------------------------------
AblabesllIyia Larvae 4 1.0 2 0.6 · · 1 0.3
Baetis Larvae 1 0.1 · ·BothrioneurullI vejdovskyanullI · 2
Ceratopogonidae Larvae 7 1.3 1 0.3 3 0.6 1 0.2
Chlronolllid pupae Pupae 2 0.7 2 0.1 3 2.0
ChlronolllUs decorus Larvae 346 56.7 115 16.6 184 35.9 102 17.3
Chrysops L.arvae · . · 1 .
CoeiotanYPU5 L.arvae 4 0.9 8 1.6 4 0.7 2 0.4
Corbicu1a flullIinea 1 2.8 9 10.0 4 18.4 7 15.2
Crlcotopus L.arvae 1 ·:'J::I Cryptochironolllus fulvus LarvBe 15 3.4 13 1.3 16 1.4 16 1.6

I OSllIicryptochironOIllUs Larvae · · 2 0.2
N Erpobde 111 dae . 2 44.1
0 Gallllllarus fasciatus 4 0.6 1 0.2 1 0.1

Helobde11a eloneata 1 2.9 1 1.0 2 1.3 .
Helobde11a stagnalis · · 1 1.1
Hexagenia L.arvae 17 11.3 16 27.1 6 9.4 18 16.0
Hydrolilllax grlsaa 13 2.5 31 5.3 16 3.1 5 1. a
Ilyodrilus templeton1 a 3 7 3
Limnodr11Us hoffmeisteri 205 31.9 117 20.9 128 23.1 88 21.1
Musculium transversum I 1 3.9 10 1.2 13 1.6 I 0.7
Nematoda 2 0.2 · · 2 1.6
Pisidium 91 10.9 28 3.4 24 2.9 44 5.3
Procladius L.arvaa 3 2 0.4 5 · , 0.3
Ouistadrl1us llIult1setosu5 1
Stenelmis Larvae 1 0.4 I 0.5 1 0.5
Stylurus L.arvae · . 1 30.9
Tanytarsus Larvae 2

TOTAL 738 131. 5 361 120.9 424 145.2 296 82.7

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

:I



TABLE A-7 CONTINUED.

:I

--------------------------------------------------------------------------------------------------------
Date=010CT and Station 961

A B C 0
Life ----------- ----------- ----------- -----------

Talla Stage No. Wt. No. Wt. No. Wt-. No. Wt.
---------------~--------------------------------------------------------------~-------------------------

Ablatlesmyia Larvae
Actinobdella lnequiannulata · · 1 1.1
Arcteonais lomondi 3 4 . 2
Bothrioneurum vejdovskyanum 1 · 1
Ceratopogonidae Larvae . 2 0.2 2 0.4
Chironomid pupae Pupae 2 0.2 3 0.5 1 0.2
Chironomus decorus L.arvae 50 9.0 115 11.9 49 10.6 61 11. 1
Coelotanypus Larvae 10 0.9 3 6 0.6 4 0.2
Corbicula fluminea · 8 4.9 5 2.5 7 4.0
CryptoChironomus fulvU5 Larvee 22 0.2 20 1.0 6 0.1 6 0.1

:J::I Epoicocladiu6 I.arvae · . 1 0.1
I . Gammsrus fascietus 3 0.2

tv Hsrnischie Larvae 1I-' . .
Helotldella elongate 5 3.3 1 0.5 1 0.3
HexBgenia Larvae 24 32.9 12 10.6 13 16.3 26 56.4
Hydrolimax grisee 15 1.9 4 0.4 7 0.5 \ 0.1
Ilyodrilus templetoni 2 2 1
L1mnodr11us hOTTme1steri 304 83.2 304 54.3 349 58.1 355 68.0
L1mnodrilus udekemianus B 2.2 · ·Musculium tr&nsversum 16 1.9 6 1,7 . 11 lB.7
Nematoda . · \ 0.1
Nematomor'"pha · 1 0.1
Oecet1s 4 0.4
Oecet1s Larvae . 1 0.1 ·Pisit11um 44 5.3 55 6.6 19 2.3 13 1.6
Procladius Larvae 10 0.2 10 0.7 4 0.2 9 1.5
Tanytarsus Larvae 2 1
Tubificidae 8 2.2 3

TOTAL 535 144.0 556 93.0 462 92.8 500 162.8

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



TAa~E A-a NUMBER AND BIOMASS (mg) OF BENTHIC MACROINVERTEBRATES BV STATION, REPLICATE (A.B.C.DJ.
AND LIFE STAGE TAKEN NEAR TMINS, NOVEMBER, 1990.

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

Date=05NOV and Station lA2

TaKa
Life
Stage

A

No. wt.
'8

No. wt.
C

No. Wt.

o
No. Wt.

Bothrioneurum vejdovskyanum 1
Chironomus decorus Larvae 1 0.5 6 3.6 3 1.7
Corbicula flum1nea 16 2.4 a 6.5 19 6.4 B 1.0
Corikidae Larvae 1 0.1 . .
CrYPtochiro~omus fulvus Larvae · 2 O.B
Enchytraeidee · .
Gammarus fesciatus 2 0.7
Ha kagen1a ~arvae · 1 3.7
Hydrolimax grises . 1 0.1 1 0.1

~ Ilyodrilus templetoni 2 .
I Limnodrilu5 hoffmeisteri 2 232 43.3 2 · 3

N Limnodrilus udekem1anus 58 10.a . · 2
N Meneyunk1a spec10sa 1 0.1

Musculium transversum 2 0.1 59 7.1 4 0.5 6 0.7
Mystacides Larvae 1 · .
Pisidium 5 0.6 15 La 14 1.7 a 1.0
Procled1us Larvae 1 0.2

TOTAL 28 3.7 387 75.0 44 10.4 29 6.4

~I



-I

TABLE A-a CONTINUED.

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

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

Date=05NOV and Station 11A1

A B C 0

Life ----------- ----------- ----------- -----------
Taxa Stage No. Wt. No. WL No. W1:. No. Wt.

--------------------------------------------------------------------------------------------------------
AblabelSmy1a Larvae . 2 1.1
Arcteona1s lomondi 1

Bothrioneurum vejdovskyanum 44 22.3 2 4 4

Ceratopogonidae Larvae 5 0.4 6 1.0 1 0.2 1 0.5

Chironomus' decorus Larvae 19 1l.3 39 29.3 35 18.3 36 23.0

Coelotanypu& Larvae . 3 0.3

Corb1cula flum1nea 22 23.5 27 43.7 6 1.8 24 28.4

CrYPtochironomus fulvus Larvae 14 2.1 10 1.8 11 1 • 1 23 1.8

Erpobde 1 11 dae · . 1 30.8

~ Gammarus falSc1atus 12 3.2 3 0.1 9 3.1 5 4.2

I Helobdel1a elongate 1 l.3 1 0.3
N HexBgenia 6 48.2
W

. .
Hexagenia Larvae · 10 25.7 4 29.7 5 15.5

Hydrolimax grisea 1 0.5 5 1.4 1 1.5 3 0.3

HydroPl5yche Larvae 1 0.1
Ilyodrilus templeton; 6 3 12 1.8 4

Limnodr11us hoffmeisteri 97 52.4 142 26.9 55 8.3

LimnodrilulS hoffmeisteri Larvae . . . 220 41.4

Manayunkia speciosa 2 0.1 2 0.1 3 0.2 14 0.7

Musculium transversum 19 2.3 8 1.0 14 1.7 54 6.5

Nematoda 1 0.1 .
Pisidium 28 2.6 40 4.8 10 1.2 50 6.0

Placobdella pap111i~era
1 5.B .

Polypedi1um &calaenum Lar-vae · 3

Procladius Larvae :3 0.4 1 0.3 1 0.3 2 0.4

Prostoma 2 0.2 1 0.1

TOTAL 282 170.9 302 137.6 169 75.1 452 159.8



TABLE A-8 CONTINUED.

Dste=05NOV and Station 961

A e C 0
Life ----------- ----------- ----------- -----------Taxa Stage No. wt. No. Wt. No. Wt. No. Wt.--------------------------------------------------------------------------------------------------------

Ablabesmyia I.arvae 1 0.3 · 1 1
Bothrioneurum vejdovskyanum 3 9 · 2
Ceratopogonidae Larvae 4 0.3
Ch1ronomid pupae Pupae 1 0.5 ·Ch'lronomus decorus' Larvae 52 29.0 34 16.1 55 27.4 71 40.8
Coelotanypus Larvae 4 0.5 2 2 3
Corbicula fluminea 6 13.5 6 13.3 17 53.3 8 9.8
Cryptochironomus fulvus Larvae 41 3.4 23 0.7 32 3.2 37 2.2
Oubi r aph1a I.arvae . · 1 0.3 1 0.2

~ Epoicocladius Larvae 2 0.4 . 1 ·I Fossar1a Larvae 4 1 1
t'V Gemmerus fasc1atus 9 4.0 3 1.0 18 8.6 6 3.1
M:» Helobdella elongate 2 1.6 .

He>lagen'la · · 30 61.7
Hell8gen1e L.arvae 28 170.3 22 54.8 45 134.8 .
Hydrolimsx gr1sea B 0.7 . 2 0.2 2 0.2
Hydropsyche L.arvae · · 1 4.3
Ilyodr11us templeton'l B 2 18 0.4
L'Imnodr11us hoffmeisteri 462 62.2 504 77.3 432 60.8 301 54.1
Musculium transversurn 41 4.9 25 6.5 36 4.3 17 2.0
P'Isidium 4 0.5 2 0.2 e 1.0 5 0.6
Placobdella papill1fera · 1
Procladius L.arvae · 2 · 2 I
Stenelm'ls L.arvae . · 1 0.2
TUbi ficidae · 1

TOTAL. 673 292.1 632 169.9 680 294.3 490 179.2

~I



...., . APPENDIX B

ICHTHYOPLANKTON DATA



TABLE B-1

1

3
NUMBER (N) AND DENSITY (N/100m ) OF ICHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 04 APRIL 1990.---------------------------------------------------------------------------------------------------------------------------------

A·

TM-LF-12A1

B A

TM-LF-16Al

B

TM-LF-13A2

A B A

TM-LF- 4Al

B

3
Volume Sampled (m )

Taxa

36.30

N Dens.

34.90

N Dens.

36.80

N DellS.

35.60

N DellS.

32.00

N Dens.

30.90

N Dens.

33.70

N Dens.

32.60

N Dens.
---------------------------------------._----------.-----------------------------------------------------------------------------

Larvae
Walleye 2.72 3.24

-------------------------~-------------------------------------------------------------------------------------------------------
Total o 0.00 o 0.00 2.72 o 0.00 o 0.00 3.24 a 0.00 o 0.00

tIl
I

I-'

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

TABLE B-1 CONTINUED.

A

TM-LF-l1A1

B A

TM-LF-14Bl

B

TM-LF-l0B2

A B A

TM-LF- 961

B

3
Volume Sampled (m )

Taxa

Larvae
Wa 11eye

Total

33.90

N Dens.

2.95

2.95

32.70

N Dens.

2 6.12

2 6.12

31.50

N Dens.

o O~OO

29.70

N Dens.

o 0.00

36.20

N Dens.

o 0.00

35.00

N Dens.

a 0.00

33.50

N Dens.

o 0.00

32.50

N Dens.

a 0.00



· 3TABLE B-2 NUMBER (N) AND DENSITY (N/l00m ) OF ICHTHVOPLANKTON COLLECTED FROM yORK HAVEN POND ON 11 APRIL 1990.

A

TM-LF-12Al

B A

TM-LF-16Al

B A

TM-LF-13A2

B A

TM-LF- 4A1

B

:3
Volume Sampled (m )

Taxa

Total

31.60

N Dens.

o 0.00

30.30

N Dens.

o 0.00

34.90

N Dens.

o 0.00

33.70

N Dens.

o 0.00

33.10

N Dens.

a 0.00

31.60

N Dens.

a 0.00

32.90

N Dens.

o 0.00

31.80

N Dens.

a 0.00

to
I

N
TABLE 6-2 CONTINUED.

---------------------------------------------------------------------------------------------------------------------------------
A

TM-LF-l1A 1

6 A

TM-LF-14Bl

B A

TM-LF-l0B2

B A

TM-LF- 9Bl

B

3
Volume Sampled (m )

Taxa

33.80

N Dens.

32.70

N Dens.

31.40

N Dens.

30.00

N Dens.

31.10

III Dens.

30.00

N Dens.

32.90

N Dens.

31.40

N Dens.---------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------------Total a 0.00 a 0.00 o 0.00 o 0.00 o 0.00 o 0.00 o 0.00 o 0.00
---------------------------------~-----------------------------------------------------------------------------------------------

:1



f..

3
TABLE B-3 NUMBER (N) AND DENSITY (N/l00m ) OF ICHTHVOPLANKTqN COLLECTED FROM YORK HAVEN POND ON 16 APRIL 1990.---------------------------------------------------------------------------------------------------------------------------------

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

33.20

N Dens.

32.30

N Dens.

33.40

N Dens.

32.70

N Oen5.

29.50

N Dens.

28.40

N Dens.

33.00

N Dens.

32.40

N Dens.

---------------------------------------------------------------------------------------------------------------------------------Total o 0.00 o 0.00 o 0.00 o 0.00 o 0.00 o 0.00 o 0.00 o 0.00
-------------------~-------------------------------------------------------------------------------------------------------------

to
I

Vol
TABLE 6-3 CONTINUED.

A

TM-LF-llAI

B A

TM-LF-1461

B

TM-LF-IOB2

A B A

TM-LF- 961

B

3
Volume Sampled (m )

Tax8

33.80

N Dens.

33.00

N Dens.

33.30

N Dens.

32.20

N Dens.

32.40

N Dens.

31.60

N Dens.

36.10

N Dens.

35.20

N Dens.---------------------------------------------------------------------------------------------------------------------------------
Total o 0.00 o 0.00 o 0.00 o 0.00 o 0.00 o 0.00 o 0.00 o 0.00

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



3
TABLE B-4 NUMBER (N) AND DENSITY (N/100m ) OF ICHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 23 APRIL 1990.---------------------------------------------------------------------------------------------------------------------------------

A

TM-LF-12A1

B A

TM-LF-1GAl

B A

TM-LF-13A2

B A

TM-LF- 4A1

6

ttl
I
~

3
Volume Sampled (m )

Taxa

Larvae
Shield darter

Total

TABLE B-4 CONTINUED.

29.90

N Dens.

3.34

3.34

28.30

N Dens.

o 0.00

32.20

N Dens.

3.11

3.11

30.90

N Dens.

3.24

3.24

31.40

N Dens.

o 0.00

30.30

N Dens.

o 0.00

27.00

N Dens.

o 0.00

25.90

N Dens.

o 0.00

A

TM-LF-11Al

B A

TM-LF-14Bl

6

TM-LF-l062

A B A

TM-LF- 961

B

3
Volume Sampled (m )

Taxa

Larvae
Shield darter

Total

32.10

. N Dens.

3 9.35

3 9.35

30.70

N Dens.

3.26

3.26

31.20

N Dens.

o 0.00

:I

30.10

N Dens.

o 0.00

32.40

N Dens.

o 0.00

31.00

N Dens.

o 0.00

31.80

N Dens •

o 0.00

30.50

N Dens.

o 0.00



]
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TABLE 6-5 NU~BER (N) AND DENSITV (N/l00m ) OF ICHTHVOPLANKTON COLLECTED FROM YORK HAVEN POND ON 30 APRIL 1990.

A

TM-LF-12AI

B A

TM-LF-16Al

B A

TM-LF-13A2

B A

TM-LF- 4Al

8

3
Volume Sampled (m )

Taxa

35.00

N Dens.

33.60

N Dens.

33.50

N Dans.

31.90

N Dens.

34.20

N Dens.

33.00

N Dens.

32.80

N Dens.

31.70

N Dens.

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

Larvae
Common earp
Spottail shiner
Qui I Iback
White sucker
Tessellated darter
Shield darter
Banded darter

4 11.70 2 6.06

2.86 . 1 2.92
. 1 2.99

6 17.14 7 20.83
1 2.98 1 3.13 . . 1 3.03

2 5.71

ttl
I

U1

Total

TABLE B-5 CONTINUED.

9 25.71 8 23.81 2.99 3.13 5 14.62 3 9.09 o 0.00 o 0.00

A

TM-L.F-l1Al

B A

TM-LF-14Bl

B A

TM-L.F-l0B2

B A

TM-lF- 9Bl

B

3
Volume Sempled (m )

Taxa

35.30

N Dens.

33.80

N Dens.

29.60

N Dans.

28.10

N Dens.

32.80

N Dens.

31.20

N Dens.

36.20

N Dens.

34.90

N Dens.

Larvae
Common carp . . 22 74.32 13 46.26

Spottai I shiner 3 8.50 3 B.BB . . 4 11.05 2 5.73

Qu111back . . 1 3.56 1 3.21

White sucker . . . .
Tessellated darter 1 2.83 3 10.14 . 2 6.10 I 3.21 2 5.62 1 2.87

Shield darter 1 2.96
Banded derter

Totel 4 11.33 4 11.83 25 84.46 14 49.82 2 6.10 2 6.41 6 16.57 3 8.60



3
TABLE B-6 NUMBER (N) AND DENSITY (N/100m ) OF ICHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 07 MAY 1990.---------------------------------------------------------------------------------------------------------------------------------

A

TM-LF'-12A I

B A

TM-LF-16Al

B A

TM-LF-13A2

B A

TM-LF- 4AI

B

3
Volume Sampled (m )

Taxa

31.30

N Dens.

30.20

N Dens.

33.90

N Dens.

32.70

N Dens.

31.40

N Dens.

30.10

N Dens.

30.60

N Dens.

29.80

N Dens.
---------------------------------------------------------------------------------------------------------------------------------

CommOn carp · · I 3.31

Larvae
CommOn carp · · I 3.31 72 212.4 94 287.5 59 187.9 58 192.7 86 281.0 72 241.6
Spottail shiner · . 1 3.06 I 3.18 1 3.32
Qui11back 3 9.58 4 13.25 12 35.40 3 9.17 6 19.11 4 13.29 7 22.88 5 16.78
Tessellated darter .6 19.17 2 6.62 4 11.80 5 15.29 3 9.97 1 3.27
Shield darter · · . . . . 1 3.32
Walleye 1 3.19 . .
Banded darter 4 12.78 3 9.93 2 5.90 3 9.55 3 9.97 1 3.36

----------------------------------------------------------------------------------------------~----------------------------------
Total 14 44.73 11 "36.42 90 265.5 103 315.0 69 219.7 10 232.6 94 301.2 78 261. 7

ttl
I.'"

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

TABLE 6-6 CONTINUED.---------------------------------------------------------------------------------------------------------------------------------
A

TM-LF-l1Al

8 A

TM-LF-14Bl

B A

TM-LF-l0B2

8 A

TM-LF- 981

B

3
VOlume Sampled (m ) 35.20 33.90 33.10 31.70 33.30 32.20 30.30 29.10

Taxa N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens.---------------------------------------------------------------------------------------------------------------------------------
Common carp

Larvae
Common cBrp 29 82.39 29 85.55 1 3.02 7 22.08 2 6.21 33 108.9 31 106.5
Spottail shiner 5 14.75 . . . .
Ouillback 5 14.20 3 8.85 I 3.02 , 3.15 3 9.01 3 9.32 5 16.50 2 6.87
Tessellated darter 9 25.57 4 11.80 2 6.31 4 12.01 3 9.32 3 10.31
Shield darter 2 5.68 I 2.95 . . 1 3. IS . . . .
Wa Ileya . . . I 3.44
Banded darter 5 14.20 4 11 .80 2 6.04 5 15.77 . 4 12.42

Totel 50 142.0 46 135.7 4 12.08

:I

16 50.47 7 21.02 12 37.27 S8 125.4 31 127.1



"I
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TABLE B-7 ~UMBER (N) AND DENSITV (N/l00m ) OF ICHTHVOPLANKTON COLLECTED FROM VORK HAVEN POND ON 14 MAV 1990.

TM-l.F-1ZAl TM-LF-16Al TM-LF-1SA2 TM-L.F- 4Al

A 8 A B A B A 6

3
Volume Sampled (m ) 30.40 29.20 32.60 32.00 27.80 27.50 27.50 26.60

Taxa N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens.

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

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

Unidentifiable fish

Larvae
Qui 1 I back 2 6.58 4 13.70 2 6.13 3 9.3B . I 3.64 2 7.27

~hite sucker .
Shorthead redhorse 1 3.42
Tessellated darter 2 6.58 1 3.42 . 3 9.38 .
Shield darter . . 2 7.19

Banded darter . . 1 3.42 1 3.07 . 2 7.19 4 14.55

Total 4 13.16 7 23.97 3 9.20 6 18.75 4 14.39 5 18.18 2 7.27 o 0.00

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

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

tIl
I

-.l

TABL.E B-7 CONTINUED.
------------------------------------------------------------------------------------------------------------------

---------------
TM-LF-llA1 TM-L.F-14B1 TM-LF-l082 TM-L.F- 981

A B A B A B A B

3
Volume Sampled (m ) 31.40 30.70 27.10 26.50 29.80 28.90 33.90 33.20

Taxa N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens.

3.36

6 20.13 9 31. 14 7 20.65 7 21. DB
1 3.01

. .
3.36 1 3.46 5 14.75 9 27.11

2 6.11 1 3.46 2 5.90 5 15.06

2 7.55

4 15.09'2. 7.3B

L.arvae
Qui11back 1 3.18 3 9.77
White sucker
Shorthead redhorse
Tessellated darter 3 9.55
Shield darter'
Banded darter S 9.77

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

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

Unidentifiable fish
.

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

Total 4 12.74 6 19.54 2 7.3B 6 22.64 10 33.66 11 3B.D6 14 41.30 22 66.27

------------------------------------------------------------------------------------------------------------------
---------------
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TABLE B-B NUM6ER (N) AND OENSITV (N/l00m ) OF ICHTHVOPLANKTON COLLECTED FROM YORK HAVEN POND ON 21 MAY 1990.

A

TM-LF-12AI

B A

TM-LF-16Al

B A

TM-LF-13A2

6 A

TM-LF- 4Al

B

3
Volume Sampled (m )

Taxa

36.60

N Dens.

35.50

N Dens.

31.70

N Den's.

30.80

N Dens.

30.90'

N Dens.

30.10

N Dens.

33.30

N Dens.

32.20

N Dens.

Larvae
Common carp
Quillback
White sucker
Short head redhorse
Tessellated darter
Shield darter
Banded darter

13 35.52

2.73

1 3.25 1 3.24 · 3 9.01 3 9.:32
17 47.89 4 12.62 4 12.99 10 32.36 4 13.29 I 3.00 2 6.21. ·. 1 3.32

2.82 2 6.49 · 1 3.00
· . . . 1 3.11

2 5.63 · . . 2 6.47

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

tJ;l
I

(X)

Total

TABLE a-s CONTINUED.

14 3S.25 20 56.34 4 12.62 7 22.73 13 42.07 5 16.61 5 15.02 6 18.63

TM-LF-l1A 1 TM-LF-14Bl TM-LF-l0B2 TM-LF- 961
-----~---------------

3
Volume Sampled (m )

Taxa

A

33.40

N Dens.

6

32.30

N Dens.

A

34.BO

N Dens.

B

34.00

N Dens.

A

33.50

N Dens.

B

32.50

N Dens.

A

31.30

N Dens.

6

30.10

N Dens.

Larvae
Common carp
Qu111back 4 11.98 5 15.48 I 2.87 1 2.94 7 20.90 8 24.62 5 15.97 12 39.87
White sucker . . I 2.87
Short head redhorse : . ·Tessellated darter . . . 2 5.97 2 6. IS 1 3.19
Shield darter . · 1 2.94 ·Banded darter . 8 22.99 17 50.00 1 2.99 2 6.15 1 3.32

Total 4 11.98 5 15.48 10 28.74

:J

19 55.B8 10 29.85 12 36.92 6 19.17 13 43.19
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TABLE a-9 NUMBER eN) AND DENSITY eN/lOOm l OF ICHTHYOPLANKTON COLLECTEO FROM YORK HAVEN POND ON 31 MAY 1990.

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

---------------------------------.--

A

TM-LF-l2Al

B A

TM-LF-16AI

B A

TM-LF-13A2

8 A

TM-LF- 4Al

B

3
Volume Sampled em )

Taxa

29.60

N Dens.

28.70

N Dens.

29.00

N Dens.

28.10

N Dens.

29.60

N Dens.

28.40

N Dens.

28.50

N Dens.

27.80

N Dens.

---.---------------------------------------------------------------------------------------------------------------------
--.--.--

Larvae
Common cer-p
Spottai I shiner 1 3.38
Qui 1 IIlack 6 16.69 14 48.78 6 20.69
Whi te sucker . 4 13.94
Northern hogsuckor
Shorthead redhorse
Tessellated darter '. 2 6.97 I 3.46
Shield darter I 3.38
Banded darter 5 16.B9 3 10.46 3 10.34

8 28.47

3.56

9 30.41 11 38.73 2 7.02 1 3.60
I 3.38 1 3.51 I 3.60

1 3.52
I 3.52

3 10.14 2 7.04 1 3.51 I 3.60

Total 12 40.54 23 80.14 10 34.48 9 32.03 13 43.92 15 52.82 4 14.04 3 10.79

ttl
I

\0

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

TABLE a-g CONTINUED.

A

TM-LF-llAI

B A

TM-LF-1481

e
TM-LF-l0B2

A a A

TM-LF- 981

a

3
Volume Sampled (m )

Taxa

29.50

N Dens.

28.40

N Dens.

28.20

N Dens.

27.50

N Dens.

31.20

N Dens.

30.30

N Dens.

29.90

N Dens.

29.40

N Dens.

Larvae
Common carp
Spottail IIhinor
Qui 11back
White sucker
Northe..n hogsucke..
Shorthead redhorse
Teesellated darter
Shield darter
Banoed dan,e ..

10 33.90

3.39

16 52.82

4 14.08

3.30

2 7.09 3 10.91 12 38.46 e 26.40 28 93.65 25 B5.03

4 14.18 3 10.91 2 6.41 3 9.90 1 3.34

2 7.09 .
3 9.90
1 3.30

1 3.34

3.56 3 9.62 6 19.80 1 3.34 3 10.20

Tot,,1 11 37.29. 19 66.90 9 31.91 6 21.82 17 54.49 22 72.61 31 103.7 28 96.24
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TA8LE 8-10 NUM8ER (N) AND DENSITY (N/l00m ) OF ICHTHYOPLANKTON COLLECTEO FROM YORK HAVEN PONO ON 04 JUNE 1990.------------------------------.------------------------------------------_.----------------------.----------.--------.----------.

,. TM-LF-12Al

8 A

TM-LF-I6AI

8

TM-LP-13A2

A 8 A

TM-LF- 4Al

8

3
Volum. S.mpl.d (m )

T....
29.10

N Dan".

29.00

N O.na.

33.40

N o.na.

32.90

N o.n",'

34.00

N Dana.

33.50

N O.n...

31.60

N D.n••

30.90

H D8na.
--------------------------------------------------------------------------------------_._----------~-------.---------.----------.Ou11lb.Ck 1 3.45 2 5.99 . 2Un1d."ti~iabl. fl.h . . 6.33 2 6.47

L.,.v••
SlloUai 1 .M"a.. . 2 6.08 2 5.87
Scotf'tn an'n.,. .
BI.ckno•• dac.
Oulllb.ck 13 44.67 7 24.14 23 60.86 22 86.87 36 105.9 43 120.4 "I 12.68 4 12.94
"hit••ucker :5 10.31 1 3.45 I 2.99 1 3.04 1 2.94 I 2.99 iMa~~h.rn hogauck.r . 3 10.34 I 2.99 2 3.24
ShO..th••d ...dno.... S 17: 18

2 6.90 i . 2
e.33 3 9.71

T•••• ll.t.d d... t ... 6 20.59 2.99 2 5.8S 5.97 I 3.24
Shi.ld da..t ... 1 3.44 . . i i i 2:99e."dad d...t ... 5 17.18 II 37.93 2 5.99 3.04 2.94

Young
Sllotf'i" ahi"... I 3.45

-------------.----------------.------------------------------------------------------------.--------.------_.--------------------Total 27 112.78 32 110.3 29 86.83 28 79.03 40 117.6 50 1<19.3 8 25.32 II 35.60

to
I

I-'
o

------------------------------.------------------------------------------------------------------------------~-------------------

TABLE 8-10 CONTINUED.

A

TM-LF-llAI

8 A

TM-LF-l<181

8

TM-LF-I082,. B ,.
TM-LI'- 9Bl

e

3
Volum. S.mpl.d (m )

Tax..

32.20

N Den•.

31.50

N O.n••

29.30

N Dana.

29.10

N Dens.

32.70

N D.n••

32.20

N D.ns.

32.80

N Den".

32.40

N D.n••

Ouillb.ck I 3.11 1 3.05 1 3.09
Unld."tlf1abl. 'Ish 1 3.06

Larva.
Sllottall .hln... I 3.11 2 6.B3 2 6.87 I 3.05
SpoUt" .hinar 2 8.83 1 3.44
BtacJcnoa. dac. 4 13:«;5

1 3.44
Oulllb.ck 36 111.0 30 95.24 1241.24 17 51.99 9 27.95 22 67.07 III 59.64
Whita aucker 9 30.72 5 17.18 "I 12.23 o 18.83 3 9.15 1 3.09
North_rn hocaucker

i ; ; ; 3:09Shorth••d ...dno.... i 3.44 3.08 3.11
T•••• l1.t.d aarter 3.11 5 17.06 2 6.87 8 18.35 5 15.53 4 12.20 1 3.09
Snl.'(1 da..t ...

2 I 3.17 6 20:48
I 3.44 3 2Banoed d.,..,.r 6.21 2 6.35 8 27.49 9.17 6.21

VaunQ
SlloHI" .hl"a..

Tota, 40 124.2 33 104.6 28 95.56 33 113.4

~I

3297.86 24 74.53 31 94.51 23 70.99"
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TABLE B-II NUNBER (N) AND DENS lTV (NfIOOm ) OF ICHTHVOPLANKTON COLLECTED FROM YORK HAVEN POND ON 12 JUNE 1990.

--_.--~_.------------

A

TM-LF-12AI

9 A

TM-LF-16Al

8 A

T"'-I.F-13A2

II ..
TM-LF- 4AI

II

3
Voluma Samplad (m )

T...a

30.40

t.c Oons.

29.40

N OVo(\$ ..

3S.3o

N Dens.

32.50

N O_n$.,

32.40

N Don6.

31.60

N Oel'\ra.

31.10

N 0.(\6.

30.40

tot Dens,

Common carp
Out I Iback
Untdsn~t'tabla 'iah

Larvae
Gizzard .had
Common carp
Spana" ahlns..
Spatfin shl"...
MimIc shins..
Out J Iback
Wh1te auck.r
Northern hOQaucker
ShorthBad "'.dhorS8
Lapomia al>
T••&eJla~ed d.r~er

Banded dllllrt.,..

3.29

; 3.29 1 3.40
2 6.S8 2 6.80
7 23.03 2 6.80

2 1 3.40
6.58

4 13.61
2 6.58 5 17.01

2 6.43

3.00 1 3.08 i 3:29

I 3.06 1 3.09
17 51.05 19 59.46 10 30.B6 12 37.97 13 41.BD 14 46.0S
4 12.01 I 3.08 1 3.09 I 3.16 2 6.43

2 6.01 3 9.23 6 111.43 i 3.16 22 6.01 5 15.38 1 3.09 2 6.33 6.68

i 3.00
2 6.01 1 3.29

i 3:00
5 \6.08 \ 3.29

I 3.08 I 3.16 1 3.22
3 9.01 I 3.09 1 3.09 3 9.65

ttl
I

I-'
I-'

TO"(8)

TABLE B-Il CONTINUED.

15 49.34 15 51.02 33 99.10 32 98.46 18 58.6. 17 53.80 26 83.60 19 62.50

A

TIoI-LF-llAl

8 A

TM-LF-1491

8 A

TM-LF-l082

8 A

TM-LF- 981

s

3
Voluma Sampled (m )

TaKa

3\.90

N Oen5.

31.00

N Den...

30.60

H Dans.

29.80

N O.ms.

31.80

N Dans.

30.80

N Dens ..

28.10

N De"s..

27.90

N DenIS ..______________~---------------------------------------____________________ • _____________________~__________ • _____ w _______________

Common ea..p
Ouillbac:k
Uniaanti'labls 'tan I 3.56

Larvae
Gh,zard shad 2Common carp 13 40.75 9 29.03 ; 1 3.36 3 3 10.66 7.17
SpDtt~i 1 shill8r 2 6.27 3 9.66 3.%7 1 3.36 9.74 1 3.56 1 3.66
Spotf1n .hiner i ; I 3.36 3Iollmlc 5hl"ar 4 12.54 3.23 3.27 1 3.36 1 3.14 9.74 5 17.79 3 10.75
Qulllbsck 5 111.67 3 9.66 5 16.34 4 13.42 2 6.29 3 9.74 3 10.66 1 3.58
~h1t:• • Llcker 1 3.14
Northern hogaucker 2 i 2Shorthead redhorse 6.45 % 6.S4 1 3.36 3.14 6.49 1 3.56
Lepomis ap 2 ; ;~••••'la~.d da~~er 2 6.4,5 3.27 2 6.7' 3.14 e 25.97 6 28.47 '2 43.01
eanaed darter 6.27 1 3.23 3 9.aO 3 10.07 5 15.72 1 3.25 2 7.12

Total 26 61.50 21 67.74 13 42.48 14 46.9S 11 34.59 20 64.94 23 81.85 20 71.68
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TABLe 6-12 NUM6eR eN) AND DeNSITY eNll00m ) OF ICHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 18 JUNE 1990.-----------------------------------------------------.--------.------------.------------------------------------7----------------

A

TM-LF-12Al

8 A

TM-LF-16AI

8

TM-LF-13A2

A B A

TM-LF- 441

6

3
Voluma Samplad (01 )

Taxa

32.20

N D8"5.

32.10

N Dens.

33.20

N Oan&.

32.90

N Den••

32.00

N Dena.

31.60

N Den...

32.40

N Dens.

32.30

N Dens ..

Common carp I 3.12 3 9.04
Spo"In a"lna,. 1 3.01
Qul11back i 1 3.12
Tea•• ll.ted darter 3.12
UnldantlflaDI. fla" 2 6.23 I 3.04

Larva.
GtzzarCf .had
Comnr.on carp I 3.12 100 301.2 62 IB6.4 61 190.6 55 174.1 33 101.9 27 63.59
Spottall Ih'ner 1 3.11 3 2 6.02 3 9.12 1 3.16 iSpot""n shiner I 3.11 9.35 6 18.07 5 15.20 2 6.33 3.09
MImIc: "hln... i I 3.01 2 6.08 5 15.63 3 9.49 1 3.09
QUI llbac:k 3.12 2 6.02 3 9.12 3 9.38 2 6.33 I 3.10
Shorth••d radhorae 2 " I 3.04
Rock baa. 6.21 5 15.5S 2 6.08
Redb...aao aunfi .." 1 3.12
Lapomla ap i 4 12.05 5 15.20 3 9.26 I 3.10
Taaaall.tad da.. t.,. 3.11 1 3.01 2 6.08 . iaanded darter 6 18.07 3 9.12 1 3.12 3.10

Young
S.allo.tall ahlna,.

txl
I

I-'
N

Total

TABLE B-12 CONTINUED.

5 15.53 1546.73 126 379.5 89 :170.5 71 221.9 63 199.4 38 117.3 30 92.8S

A

TM-LF-llAl

8 A

TM-LP-1461

9

TM-LF-lOli2

A B A

TM-LF- 991

9

3
Volums Samplad (01 )

T.".
31.90

N Dens.

31.60

N Dens.

31.60

N Dens.

31.90

N Dana.

31.40

N Dens.

31.30

N Dena.

32.90

N Dens.

32.70

N Oen5.

Common carp
SpotHn ahins,.
Qui 11 back
T•••• ll.ted darter
UnIdentifiable flah 1 3.19

Larva.
G\lI:;za,.cI ahall 1 3.16 :3Canvnon carp 12 37.62 6 16.99 80 283.2 80 188.1 9.55 i 8 24.32 6 18.35
Spottall ahine" 2 2 3 3.19 1 3.04 I 3.06
Spotfln ."In.,. :3 6.33 6.27 9.55 1 3.19 2 2Mimic shin_,. 9.40 4 12.66 i :3 2 I 3.19 6.08 6.12
Qui!lb.ck 2 6.27 4 12.66 3.16 9.40 6.37 3 9.56 I 3.04 2 6.12
Shorth••d ".dnorae 1 3.16 2 2 2ROCk Oaa. I 3.13 6.33 5 15.67 6.37 6.39
Radareaat aunfish I 3.16
Lepo",la lSp

:3 i :3 2T.a.el1a~.d darter
:3

9.49 3.1e 9.55 6.39 9 27.36 6 18.35
Dflndea darter 9.40 2 6.33

Young
swallOwtaIl S"\nqr I 3.16

,.

TOlal 21 65.83 21 66.46

a

68 278.5 70 219.4 1341.40 11 36.14 21 63.83 17 51.99



:'1

3
TABLE a-13 NUM8ER (N) AND DENSITY (N/l00m ) OF ICHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON Z5 JUNE 1990.

A

TM-LF-12AI

B A

TM-LI'-16Al

B

TM-LF-13AZ

A B A

TM-LF- 4A1

B

3
Volume Sampled (m l

TaxlI

COrMIO" carp
Un1dent1~I.blll flah

l.r\fae
GIzzard anad
Common carp
Spot~all ..h1n"r
Sl'lotHn ILnln..r
MImic ahtner
Ou11lb.ck
Rock b .....
Lapomi" "I'
Te..aell.ted darter
aanaed dartar
Un1dent1fi.ble fish

YounlJ
Vel10w bullhead
Ch.nnal catfish

31.60

N Dena.

3 9.49

Z 6:33

3.16

31.10

N DlIns.

31.00

N Dens.

30.20

H Dens.

31.20

N Dens.

30.60

N Oems.

25.10

NOons.

251.20

N Dens.

--------------~---~------------------------------------------------.---------------.---.-----------------------------------------

-----.-----------._--.----------.-------.----------------------------------------------------------------------------------------tJj
I

I-'
(.oJ

Total

TABLE 8-13 CONTINUED.

e 18.99 2 6.43 12 38.71 10 33.11 6 19.23 e 26.14 40 134.1 54 184.9

A

Tf,I-LF-11Al

B A

TM-LF-1481

8

TM-LI'-10112

A e A

TM-LF- 981

e

3
Volume Sampled (m )

Taxa

Cammon carp
UnIdentifIable ftsh

Larvae
(UzZILl"d eh...d
Cammon carp
Spo~~..11 ..hinor
Spatt1n IIn1nel"
Mimic: IInin"r
Qulllb"ck
ROCk bells
1.81'0",'" &1'
i.B&811a~8d darter
llanded darta..
Unidentifiable fillh

Voung
\{...lloN bullh....d
Chan"a' c:atf i 111'1

Total

31.50

N Dens.

8 25.40

30.40

N Derts..

11 36.18

24.00

N Dens.

2 8.33

24.20

N O"na.

8 33.06

32.10

N Dens.

3 9.17

32.40

N Dens.

5 15.43

30.60

N Oens.

3 9.8D

29.8D

N Oens.

3 10.07



3
TABLE B-14 NUMBER (N) AND DENSITV (N/100m ) OF ICHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 02 JULY 1990.

A

TM-I.F-12A1

6 A

TM-LF-16Al

B A

TM-I.F-13A2

B A

TM-I.F- 4A1

B

3
Volume Sampled (m )

Taxa

33.30

N Dens.

32.80

N Dens.

33.40

N Dens.

33.20

N Dens.

33.90

N Dens.

34.00

N Dens.

30.00

N Dens.

30.10

N Dens.

Gizzard shad · · · · 5 16.67
I.epomis sp · · · 1 3.01 · · 5 16.67 2 6.64
Unidentifiable fish . · 1 2.95

Larvae
Gtzzard shad 4 l' .98 5 15.06 4. 11.76 16 53.33 17 56.48
Common carp · · ·

to Comely shiner 1 3.00 1 3.05
I Swallowtail shiner ·

I-' Spotf'n shiner · 3 9.15 . 1 3.32
.r:>o Mimic shiner · 1 2.99 1 2.95 · · 1 3.33 .

Qui I lback · . · 1 3.32
Rock bass 1 3.00 · . . · .
I.epomis sp 1 -3.00 · 5 14.97 6 18.07 2 5.90 4 11.76 56 186.7 63 Z09.3
Banded darter · 1 2.95 1 2.94 . 1 3.32

Young
Spotfin Shiner
Mimic shiner I 2.95 ·Channel catfish 9 27.03 14 42.68 8 23.95 5 15.06 5 14.75 1 2.94 1 3.33 1 3.32
Rock bass . . · 1 3.32
Banded darter · · · · 2 6.67 1 3.32

Total 12 36.04 18 54.88 18 53.B9

:J

17 51.20 11 32.45 10 29.41 86 286.7 B8 292.4



TABLE B-14 CONTINUED.

iM-U=-1 lAl

1

TM-LF-14Bl

1

TM-LF-10B2 TM-L.F- 9Bl

3
Volume Sampled (m )

TalCa

A

34.20

N Dens.

B

34.10

N Dens.

A

29.20

N Dens.

6

29.50

N Dens.

A.

32.10

N ,Dens.

B

31.90

N Dens.

A

32.30

N Dens.

B

31.90

N Dens.

Gizzard shad
Lepom'ls sp · · 1 3.12
Unidentifiable fish

L.arvae
Gi.zzard shad 4 11.10 2 5.87 . . · 1 3.13
Common cerp · · . . · 2 6.78
Comely shiner

tl:l Swallowtail shiner · 1 3.42
I Spotfin shiner 1 2.92 . 4 13.70 6 20.34 1 3.12 1 3.13 2 6.19 1 3.13

I-' Mimic shiner 1 2.92 1 2.93 3 10.27 3 10.17 1 3.12
U1 Quillback ·Rock bass 1 2.92 5 17.12 7 23.73 . 1 3.13

L.epomis sp 3 8.77 6 17.60 10 34.25 9 30.51 · 1 3.13 1 3.10
Banded darter 3 8.60

Young
Spotfin shiner · · 1 3.13
Mimic shiner · . ·Channel catfish 2 5.87 a1 277.4 72 244.1 10 31.15 7 21.94 1 3.13
Rock bass
Banded darter

Total 10 29.24 14 41.06 104 356.2 99 335.6 13 40.50 12 37.62 3 9.29 2 6.27
----------------------------------------------------------~----------------------------------------------------------------------. .



3
TABLE a-15 NUMBER (N) AND DENSITY (N/l00m ) OF ICHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 09 JULV 1990.

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

30.40

N Dens.

30.20

N Dens.

32.80

N Dens.

32.00

N Dens.

30.50

N Dens.

29.60

N Dens.

29.20

N Dens.

28.30

N Dens.

I:Jj
I
l-'
0'1

Gizzard Shad
Lepomill sp

Larvae
Gizzard shad
Common carp
Golden shiner
Comely shiner
Swallowtail shiner
Spotfin shiner
Mimic shiner
Quil1b8Ck
Rock bass
Radbreast sun~ish

Bluegtll
Lepomis sp
Banded darter
Unidentifiable fish

··
5 15.24 4 12.50 1 3.28

3.31 1 3.05
. ··

2 6.58 4 13.25 1 3.26
3.28. ·· · ···3.31 7 21.34 6 16.75 5 16.39

3.38

.
3 10.14

1 3.42
21 71.92

3 10.27

.
2 6.85

13 44.52
100 342.5

1 3.42

29 102.5

11 38.87

100 353.4
1 3.53

Young
Comely shiner
Spottail shiner
Swallowtail shiner
Spotfin shiner
Mimic shiner
Channel catfish
Pumpkinseed
Bluegill
Banded dartsr

2 6.62

3.28

3.38

3.38

1 3.42
3 10.27 :3 10.60
2 6.85 2 7.07
6 20.55 10 35.34

1 3.42 .
1 3.42 5 17.67
3 10.27 1 3.53

---------------------------------------------------------------------------------------------------------------------------------
Total 2 6.58 8 26.49 13 39.63 10 31.25 9 29.51 6 20.27 158541.1 162 572.4

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

:1 •-I



TABLE B-15 CONTINUED.

TM-LF-lIAl

1

TM-LF-14Bl

~

TM-LF-I062

..
.' ~

TM-LF- 9Bl

'3
Volume Sampled (m )

Taxa

A

31.10

N Dens.

B

30.10

N Dens.

A

32.20

N Dens.

B

31.30

N Dens.

A

31.50

N Dens.

8

30.70

N Dens.

A

31.40

N Dens.

a

30.90

N Pens.
---------------------------------------------------------------------------------~-----------------------------------------------

Gi:tzard shad · . .
L8pomi15 sp · · · 172 534.2 202 645.4

Larvae
GizzBrd shad 1 3.22
Common carp · ·Golden shiner · · · 1 3.19
Comely shiner · · 1 3.11

ttl Swallowtai I shiner · · 1 3.11 '3 9.58
I Spotfin shiner '3 9.65 '3 9.97 '31 96.27 25 79.87
I-' Mimic shiner 1 3.22 · 12 37.27 27 86.26
-.I Quil'bac\(, · · ·Rock bass · I 3.32 1 3.11 5 15.97

Redbreast sunfish · 1 3.19
Ell uegil1 .
Lepom1s sp 3 .9.65 100 310.6 laO 319.5
Banded darter
Unidentifiable fish 1 3.2.2

Young
Comely shiner I 3.32
Spottsi I shiner- · · .
Swallowtail I5hiner 3 9.32 2 6.39
Spotf1n shiner ·Mimic shiner · 8 24.84
Channel catfish · · 3 9.32 3 9.58
Pumpkinaeed
Bluegill
Banded dar-tor

.
'3 9.52

'3 9.52

3.17

.
3.26.
3.2.6

3.18

3.18

3.24

2 6.47

3.24

3.24

-------------------------------------------------------------------------------------------------~-------------------------~-----
Total 9 28.94 5 16.61 332 1031 369 1179 7 22.22 2 6.51 2 6.37 5 16.18

--------------------------------------------------------------------_._---------------------------------------~------------------



3
TABLE B-16 NUMBER eN) AND DENSITY (N/l00m ) OF ICHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 16 JULY 1990.

A

TM-LF-12AI

6 A

TM-LF-16Al

6 A

TM-LF-13A2

B A

TM-LF- 4AI

6

---------------------------------------------------------"-~---------------------------------------------------------------------tl:I
I

I-J
co

3
Volume Sampled (m )

Talla

Spotfin shiner
Unidentifiable fish

Larvae
Spotfin shiner
Mimic shiner
Banded killifish
Rock bass
Lepomis sp

Young
Channel catfish
Bluegill

. Total

TABLE B-16 CONTINUED.

28.90

N Dens.

3.46
3.46

26 89.97

28 96.89

28.00

N Dens.

3.57

24 85.71

25 89.29

32.80

N Dens.

7 21.34

7 21.34

32.20

N Dens.

5 15.53

5 15.53

33.70

N Dens.

13 3S.5a

13 3a.58

32.70

N Dens.

12 36.70

12 36.70

30.80

N Dens.

19 61.69

19 61.69

30.20

N Dens.

15 49.67
1 3.31

16 52.98

---------------------------------------------------------------------------------------------------------------------------------
A

TM-LF-l1AI

B A

TM-LF-1461

B A

TM-LF-l0B2

B A

TM-LF- 961

B

3
Volume Sampled (m )

Talla

33.00

N Dens.

32.50

N Dens.

28.10

N Dens.

27.50

N Dens.

30.90

N Dens.

30.10

N Dens.

34.20

N Dens.

33.40

N Dens.---------------------------------------------------------------------------------------------------------------------------------Spotfin shiner
Unidentifiable fish

Larvae
Spotfin shiner
Mimic Shiner
Banded killifish
Rock bass
Lepomis sp

Young
Channel catfish
Bluegill

4 12.12

3.08

7 21.54

3.56

.
3.56
3.66

8 28.47

3.64
3.64

8 29.09

---------------------------------------------------------------------------------------------------------------------------------Total' J ...._-_... . 4 .' 2 ~ 1..2 •
j --- ----. . . 8_24.~? ..__ ~JI' ~9.~~~..:

• , • I

\0 3~.3~_ .21 ~7.9~.---- ---- ._-_.t • I I I

• 25 113. fl,6
,----. J---""\

14. 40.A.4
,-"--,

l' ~c: 93.--_. .----
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TAB~E B-17 NUMBER (N) AND DENSITV (N/l00m ) OF ICHTHVOP~ANKTON CO~~ECTED FROM YORK HAVEN POND ON 24 JU~Y 1990.---.------------------------------------------------------------------.------------------------.---.-------.-----------.---------

A

TM·~F-12Al

B A

TM-LF-16AI

B

TM-~F-13A2

A B II;

TM-~F- 4Al

B

3
Volume Sampled em )

Taxs

32.20

N Dens.

31.70

N Dens.

35.50

N Dens.

35.20

N Dens.

33.20

N Dens.

33.30

N Dens.

31.10

N Dens.

30.80

N Dens.

Spotfin shiner
Unidentifiable fish

~.rV.B

Spottall shiner
Spotf1n eh1ner 3 9.32 2 6.31 2 5.63 1 2.S4
Qu1llbllck . I 3.15
Lapomla sP 1 3.25
Banded dllrter
Unidentifiable fiSh I 3.11

Young
COrnall' ah1nar
SWllllowtlltl ehlner . 2 6.43
MImic shiner 1 3.25
Cllannel catfish 1 3.11 2 6.31 1 2.82 3 9.04 5 15.02 6 19.29 6 19.48

tl:l
I
l-'
1.0

Total

TABLE B-17 CONTINUED.

5 15.53 5 15.77 3 8.45 2.84 3 9.04 5 15.02 8 25.72 8 25.97

A

TM-~F-lIAI

B A

TM-~F-14Bl

B A

TM-LF-I082

B A

TM-LF- 981

B

3
Volume Sampled (m )

Taxa

32.10

N Dens.

31.20

N Dens.

31.30

N Dens.

30.90

N Dens.

32.60

N Dens.

32.20

N Dens.

34.00

N Dens.

34.20

NOons.

Spotf1n Shiner . 1 3.11
Unidentifiable fish . 2 6.21

~lIrvae

Spottllil ahiner 1 3.12
Spotf1n shiner 1 3.21 4 12.78 3 9.20 I 3.11 I 2.94 3 8.77
Qulliback
Lepomi. tip
SlInded da..ter 1 3.12
Unidentifiable fieh

Young
Comely shine.. . 1 2.92
Sw.llowtail shiner
Mimic shiner
Chennel catfish 6 18.69 4 12.82 2 6.13 7 20.59 8 23.39

Total B 24.92 5 16.03 4 12.78 o 0.00 5 15.34 4 12.42 8 23.53 12 35.09
--------------~------------------------------------------------------------------------------------------------------------------



3
TABLE 5-18 NUMBER (M) AND DENSITY (N/l00m ) OF lCHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 0' AUGUST 1990.

A

TM-LF-12AI

a A

TM-LF-16AI

a
TM-LF-13A2

A B A

TM-I.F- 4AI

8

3
Volume Sampled (m )

Taxa

Uniden~ifiable fisn

32.40

N Dens.

31.40

N Dens.

32.40

N Dens.

31, 70

N Dens.

29.80

N Dens.

29.00

N Dens.

31.10

N Den".

30.70

N Dens.

LAl'"vae
Gizzard shad
S~allowtail Shiner
Spotftn shiner
Mimic shiner
l.epomia lOp
Unidentifiable fisn

Voung
S.allo~tail Shiner
Spotfin II/liner
p,\lmic aMner
Channel catfish

4 12.35
I 3.09
I 3.09

3.09

'" 12.74

3.19

.'
2 6.17

3.09

I 3.26
3 10.34 12 3a.59 II 35.83

1 3.22 2 6.51
3.36 2 6.43 I 3.26

4 12.86 8 26.06
2 6.43 4 13.03
8 25.72
1 3.22 2 6.51

----------------------------.-------------.-------------------------------------~------------------~--------.--------------------Totlll 7 21.60 5 15.92 3 9.26 o 0.00 3.36 3 10.34 30 96.46 29 94.46

b:l
I

N
o

.--------------------------------.-----------------------------------------------------------------------------.---.---------.---

TABLE a-Is CONTINUED.
---------------------------------~------------------~- ---------------------------------------------------------------------------

A

TM-LF-I1A1

B A

TM-l.F-14B1

B

TM-LF-l0B2

A a A

TM-LF- 9BI

B

3
VOlume Sa~led (m )

Ta"s

34.60

N Oens.

34.30

N Dens.

32.40

N Dens.

32.00

N Dens.

31.BO

N Dens.

31.00

N Dens.

32.S0

N Dens.

32.30

N Dens.

Un1dent1ftable f1sh · I 3.09

Larvae
Gizzard s!'lad 1 2.89
Swallowtail shiner
Spotftn 15nin.r 4 11.56 2 5.B3 II 33.95 10 3'1. 25
Mimic anine!" . . 1 3.12
l.apom1. ap · 43 132.7 41 128.1
Unidentifiable fish 1 3.12

YOUng
Swallowtail shiner I 2.89 3 9.38
Spotfin lu\inG!" 12 37.04 6 t8.75
Mimic IIhiner · 2 6.25
Channel catfish . I 3.12

6 18.87

4 H .. 58

13 41.94

2 6.45
1 3.23

3.05

3.05

3.05

3.05

4 12.39

Total 6 17.34 2 5.83 67 206.8

:I

65 203.1 10 31.45 16 51.61 4 12.20

1

4 12.38



:1"

3
TABLE 6-19 NUMBER (N) AND DENSITV (N/'100m ) OF ICHTHVOPLANKTON COLLECTED FROM YORK' HAVEN POND ON 06 AUGUST 1990.

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

A

TM-LF-12Al

6 A

TM-LF-16A1

B A

TM-LF-13A2

B A

TM-LF- 4Al

B

----------------------------------------------~-----------_.---------------------------------------------------------------------

ttl
I

N
~

3
Volume Sampled (m )

Taxa

Larvae
Common carp
Spotf1n shiner
Mimic shiner
Rock bass
Redbreast sunfish
Lepomis sp
Unidentifiable fish

Young
Swallowtail shiner
Mimic shiner

Total

32.90

N -Dens.

12 36.47

3.04

13 39.51

32.40

N Dens.

9 27.78

9 27.78

33.10

N Dens.

3 9.06

3 9.06

33.00

N Dens.

3 9.09

3.03

4 12.12

32.70

N Dens.

2 6.12

3.06

3 9.17

32.20

N Dens.

3.11

3. 11

2 6.21

28.60

N Dens.

2 6.99

18 62.94

20 69.93

28.80

N Dens.

2 6.94

13 45.14

15 52.08

TABLE B-19 CONTINUED.---------------------------------------------------------------------------------------------------------------------------------
A

TM- LF-1 1'A 1

B A

TM-LF-14Bl

B A

TM-LF-l0B2

B A

TM-LF- gel

e

3
Volume Sampled (m )

Taxa

34.70

N Dens.

34.10

N Dens.

29.60

N Dens.

29.50

N Dens.

32.10

N Dens.

31.70

N Dens.

36.00

N Dens.

35.80

N Dens.
---------------------------------------------------------------------------------------------------------------------------------

Larvae
Common carp
Spotfin shiner
Mimic shiner
Rock bass
Redbreast sunfish
Lepomis sp
Unidentifiable fish

Young
Swallowtail shiner
Mimic shiner

4 11.53

2.88

15 50.68

6 20.27

13 44.07

3 10.17

3.39

3 9.35

'.

1 3.15
7 22.08

3.15

2 5.56 2 5.59

---------------------------------------------------------------------------------------------------------------------------------
Total 5 14.41 0 0.00 21 70.95 17 57.63 3 9.35 9 28.39 2 5.56 2 5.59---------------------------------------------------------------------------------------------------------------------------------



3
TABLE 8-20 NUMBER (N) AND DENSITV (N/l00m ) OF ICHTHVOPLANKTON COLLECTED FROM YORK HAVEN POND ON 14 AUGUST 1990.

A

TM-LF-12Al

8 A

TM-LF-16Al

8

TM-LF-13A2

A B A

TM-LF- 4Al

B

3
Volume Sampled (m )

Taxa

33.70

N Dens.

33.70

N Dens.

38.60

N Dens.

34.60

N Dens.

32.70

N Dens.

32.60

N Dens.

29.90

N Dens.

30.10

N Dens.
-----------------------------------------------~---------------------------------------------------------------------------------Spotf'in shiner
Unidentifiable fish

---------------------------------------------------------------------------------------------------------------------------------IJ:l
I

N
N

Larvae
Spotfin shiner
Mimic shiner
Lepomis sp

Young
Spotfin shiner
Mimic shiner

Total

8 23.74

B 23.74

15 44.51

15 44.51

2.59
2.59

2 5.18 o .0.00 o 0.00 o 0.00

3.34

3.34

2 6.69

3.32
3.32

2 6.64

TA8LE S-20 CONTINUED.----------------------------------------.----------------------------------------------------------------------------------------
A

TM-LF-11Al

B A

TM-LF-1481

B A

TM-LF-l0B2

B A

TM-lF- 981

B

3
Volume Sampled (m )

Taxa

30.20

N Dens.

30.30

N Dens.

30.20

N Dens.

30.40

N Dens.

36.10

N Dens.

36.10

N Dens.

32.50

N Dens.

32.50

N Dens.
---------------------------------------------------------------------------------------------------------------------------------

Spotf'ln shiner 5 16.56 7 23.03
Unidentifiable fish . . . . 1 3.29

Larvae
Spotf'in shiner . . 13 43.05 7 23.03 :3 8.31 6 16.62 . . 1 3.0B
Mimic shiner . . , 3.29
Lepomis sp

Young
Spotfin shiner 1 3.29
Mimic shiner 1 3.31

---------------------------------------------------------------------------------------------------------------------------------
Total 0 0.00. 0 0.00 19 62.91 17 55.92 3 8.31 6 16.62 0 0.00 1 3.08---------------------------------------------------------------------------------------------------------------------------------

:1



TABLE 8-21

1

3
NUMBER (N) AND DENSITY (N/l00m ) OF ICHTHYOPLANKTON COLLECTED FROM yORK HAVEN POND ON 21 AUGUST 1990.

A

TM-LF-12Al

B A

TM-LF-16Al

B A

TM-LF-13A2

8 A

TM-I.F- 4Al

8

3
Volume SBmpl~d (m )

Talis

30.20

N Dens.

29.10

N Dens.

29.60

N Dens.

29.60

N Dens.

30.30

N DenS.

29.50

N Dens.

29.80

N Dens.

29.50

N Dens.---------------------------------------------------------------------------------------------------------------------------------

ttl
I

!'..l
VJ

Larvae
Spotf'in shiner
Mimic shiner
Bluegill
Lepomis sp

Total

TABLE B-21 CONTINUED.

3.31

3.31

3 10.31

3 10.31 a 0.00

3.38

3.38 o 0.00

3.39

3.39

3.36

3.36

3.39

3.39

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

A

TM-LF-l1AI

B A

TM-I.F-14Bl

8 A

TM-LF-l0B2

B A

TM-L.F- 9BI

B

. 3
Volume Sampled (m )

Talla

Larvae
Spotfin shiner
Mimic shiner
Bluegill
L.epomis sp

Total

29.40

N Dens.

3.40

3.40

29.10

N Dens.

3.44

3.44

32.20

N Dens.

4 12.42

3.11

5 15.53

32.40

N Dens.

6 Ie. 52

6 18.52

30.30

N Dens.

3 9.90

3 9.90

30.00

N Dens.

5 16.67
2 6.67

7 23.33

29.80

N Dens.'

3.36

3.36

30.00

N Dens.

3.33

3.33.---------------------------------------------------------------------------------------------------------------------------------



3
TABLE B-22 NUMBER (N) AND DENSITV (N/l00m ) OF ICHTHVOPLANKTON COLLECTED FROM YORK HAVEN POND ON 27 AUGUST 1990.---------------------------------------------------------------------------------------------------------------------------------

A

TM-LF-12Al

B A

TM-LF-16Al

B A

TM-LF-13A2

B A

TM-LF- 4Al

B

to
I

tv
~

3
Volume Sampled (m )

Taxe

Spotfin shiner

Larvae
Spotfin shiner
Mimic shiner

Young
Spotfin shiner

Total

TABLE 8-22 CONJINUED.

32.40

N Dens.

2 6.17

2 6.17

32.20

N Dens.

o 0.00

35.30

N Dens.

2 5.67

2 5.67

35.20

N Dens.

2 5.68

2.84

3 8.52

32.10

N Dens.

3.12

3.12

32.00

N Dens.

o 0.00

33.80

N Dens.

o 0.00

33.70

N Dens.

o 0.00

---------------------------------------------------------------------------------------------------------------------------------
A

TM-LF-l1Al

B A

TM-LF-14Bl

B A

TM-LF-l0B2

B A

TM-LF- 9Bl

B

3
Volume Sampled (m )

Taxe

Spotf1n shiner

Lervae
Spotfin shiner
Mimic shiner

Young
Spotfin shiner

33.60

N Dens.

33.10

N Dens.

31.40

N Dens.

3.18

31.40

N Dens.

3. IS

29.80

N Dens.

3.36

3.36

29.90

N Dens.

29.30

N Dens.

3.41

29.00

N Dens.

3.45

3.45

Totel o 0.00 o 0.00 ·1

~I

3.18 3.18 2 6.71 a 0.00 3.41 2 6.90
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TABLE C-l

Fishes taken by seine on 12 April 1990 near TMINS. Station prefix TM-SE-
deleted, from table.

Station 13B5 10135 -16A1 10A.2 9B3 4A2 Total %Catch
Time 1145 0815 1000 0925 0850 1050
Air Temp(C) 6.5 3.0 5.0 5.0 3.5 6.5
Water Temp(C) 10.3 9.7 8.3 8.4 8.3 9.3
Dissolved Oxygen{mg/l) 11.1 10~8 11.4 11.6 11.4 10.9
pH 7.5 7.8 6.6 7.6 7.7 7.3
Secchi Disc{cm) 132.1 104.1 99.1 96.5 96.5 76.2
River Stage(m) 1.81 1.81 1.81 1.81 1.81 1.81
Weather Partly Snow Partly Partly Partly Over-

Cloudy Cloudy Cloudy Cloudy cast
No. of Specimens 1445 184 179 238 7 307 2360
No. of Species 4 4 4 4 2 6 8
No. of Hauls 3 4 5 6 5 4 27
Golden shiner - 1 - - - - 1 +n Comely shiner 1. I 1 - - 2 5 0.2I..... Swallowtail shiner ].0 - - 5 - 4 19 0.8
Spotfin shiner 590 72 143 172 5 61 1043 44.2
Mimic shiner 844 110 27 55 2 235 1273 53.9
Bluntnose minnow - - - - - 4 4 0.2
Pumpkinseed - - - - - 1 1 +
Tesselated darter - - 8 6 - - 14 0.6
+ Less than 0.05%



TABLE C-2

Fishes taken by seine on 4 May 1990 near TMINS. Station prefix TM-SE- deleted from table.

station 13B5 lOBS 16Al 10A2 9B3 4A2 Total % Catch
Time 0845 1225 1015 1040 1150 0935
Air Temp(C) 13.0 14.0 13.0 13.0 15.0 13.0
Water Temp(C) 14.8 15.5 14.9 15.2 15.2 15.3
Dissolved Oxygen(mg/l) 9.0 11.0 9.3 9.7 9.9 9.3
pH 8.0 7.7 7.4 7.2 7.4 7.4
Secchi Disc(cm) 127.0 106.7 124.5 127.0 106.7 203.2
River Stage(m) 1.30 1.30 1.30 1.30 1.30 1.30
Weather Over- Over- Over- Over- Over- Over-

cast cast cast cast cast cast
No. of Specimens 1342 884 277 257 368 416 3544
No. of Species 7. 4 5 8 6 10 14
No. of Hauls 3 3 4 6 4 4 24
Comely ,shiner 1 - 1 - - - 2 +
Swallowtail shiner 9 1 3 20 1 45 79 2.2n Spotfin shiner 300 200 232 138 152 7 1029 29.0I

N Mimic shiner 1024 682 40 90 207 72 2115 59.7
Bluntnose minnow 5 1 - 1 2 33 42 1.2
White sucker 2 - - 1 2 - 5 0.1
Banded killifish 1 - - - - - 1 +
Rock bass - - - - - 1 1 +
Redbreast sunfish - - - 1 - 2O. 21 0.6
Green sunfish - - - - - 6 6 0.2
Pumpkinseed - - - - - 222 222 6.3
Bluegill - - - - - 6 6 0.2
Tessellated darter - - 1 1 4 4 10 0.3
Banded darter - - - 5 - - 5 0.1
+ Less than 0.05%.

:1
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TABLE C-3

Fishes taken by seine on 23 May 1990 near TMINS. Station prefix TM-SE- deleted from table.

Station 13B5 lOBS 16A1 10A2 9B3 4A2 Total % Catch
Time 1210 1115 0905 0945 1025 0820
Air Temp(C) 20.0 18.5 15.0 16.5 17.0 15.0
Water Temp(C) 16.9 17.1 15.1 15.1 15.3 14.5
Dissolved oxygen(mg/l) 9.1 9.2 11.1 11.5 9.5 10.8
pH 7.1 7.2 7.8 7.8 6.7 8.1
Secchi Disc(cm) 68.6 66.0 48.3 50.8 55.9 58.4
River Stage(m) 1.93 1.93 1.93 1. 93 1. 93 1.93
Weather Partly Partly Partly Partly Partly Partly

Cloudy Cloudy Cloudy Cloudy Cloudy Cloudy
No. of Specimens 1850 194 352 515 311 193 3415
No. of Species 7 9 7 8 7 8 16
No. of Hauls 2 3 4 4 3 5 21
River chub - - - 1 - - 1 +
Golden shiner - - - - 1 1 2 +(1 Comely shiner 2 2 +I - - - - -

w Swallowtail shiner 5 1 1 34 - 11 52 1.5
Spotfin shiner 292 132 181 259 68 28 960 28.1
Mimic shiner 1447 26 123 171 129 130 2026 59.3
Bluntnose minnow 1 2 - - - 4 7 0.2
White sucker 91 26 30 32 69 9 257 7.5
Shorthead redhorse - - 6 - - - 6 0.2
Banded killifish - - - - - 2 2 +
Redbreast sunfish - 1 - - - - 1 +
Pumpkinseed - - - - - 8 8 0.2
Smallmouth bass - - 1 1 - - 2 +
Tessellated darter 12 1 - 1 42 - 56 1.6
Banded darter - 2 10 16 1 - 29 0.8
Walleye - 3 - - 1 - 4 0.1
+ Less than 0.05%.
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TABLE C-4

Fishes taken by seine on 15 June 1990 near TMINS. Station prefix TM-SE- deleted
from table.

Station 13B5 --10B5 - ~r6Al-- 10A2 9B3 --4A2- Total % Catch
Time 1330 1230 0905 1040 1135 0950
Air Temp(C) 22.5 21.0 18.0 19.5 20.0 18.5
Water Temp(C) 23.2 22.7 21.6 21.7 22.1 21.3
Dissolved Oxygen(mg/l) 8.9 10.0 8.9 9.0 9.2 8.0
pH 7.9 7.8 7.7 7.6 7.7 7.4
Secchi Disc(cm) 81.3 78.7 88.9 78.7 68.6 96.5
River Stage(m) 1.35 1.35 1.35 1.35 1.35 1.35
Weather Partly Over- Over- Over- Over- Over

Cloudy cast cast cast cast cast
No. of Specimens 1714 666 325 886 645 285 4521
No. of Species 7 10 10 11 9 13 22
No. of Hauls 2 4 5 5 3 5 24
American shad - - - 1 - - 1 +
Chain pickerel - - - - - 1 1 +
Spottail shiner - 31 45 35 105 35 251 5.6
Swallowtail shiner 3 - - 38 - - 41 0.9
Spotfin shiner 206 364 123 301 64 1 1059 23.4
Mimic shiner 1022 49 51 165 7 - 1294 28.6
Bluntnose minnow 4 4 - 7 - 4 19 0.4
Creek chub - - - - - 1 1 +
Fallfish - 8 ,20 4 8 5 45 1.0
White sucker 210 140 66 302 79 - 797 17.6
Northern hog sucker - - - 6 - 1 7 0.2
Shorthead redhorse - 1 - - 1 - 2 +
Channel catfish - - - - 17 - 17 0.4
Rock bass - - 3 - - - 3 0.1
Redbreast sunfish - - 6 - - 8 14 0;3
Green sunfish - - - - - 15 15 0.3
Pumpkinseed - 3 - - - 96 99 2.2
Bluegill - - - - - 14 14 0.3
Lepomis hybrid - - - - - 2 2 +
Sma11mouth bass - - 1 - - - 1 +
Tessellated darter 260 65 9 25 358 100 817 18.1
Shield darter - 1 1 2 - - 4 0.1
Walleye 9 - - - 6 2 17 0.4
* Less than 0.05%.
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TABLE C-5
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Fishes taken by seine on 28 June 1990 near TMINS. Station prefix TM-SE- deleted from table.

Station 13B5 lOBS 16Al 10A2 9B3 4A2 Total % Catch
Time 1310 0850 0943 1127 1205 1030
Air Temp{C) 30.0 25.0 26.5 29.0 30.0 27.0
Water Temp(C) 28.2 26.3 23.9 24.9 28.2 25.8
Dissolved Oxygen(mg/l) 12.4 14.2 9.2 9.4 8.1 11.9
pH 8.2 8.7 7.5 7.5 7.2 7.9
Secchi Disc{cm) 96.5 78.7 66.0 7l.1 55.9 106.7
River Stage{m) 1.19 1.19 1.19 1.19 1.19 1.19
Weather Partly Clear Clear Clear Partly Clear

Cloudy Cloudy
No. of Specimens 576 374 207 276 1017 444 2894
No. of Species. 11 10 12 9 10 14 25
No. of Hauls 3 5 5 5 3 4 25
Comely shiner 1 - 12 - - 1 14 0.5
Spottai1 shiner - 13 40 7 671 336 1067 36.9
Swallowtail shiner 20 - - 2 - - 22 0.8
Spotfin shiner 58 216 100 104 3 2 483 16.7
Mimic shiner 388 - 31 30 - 5 454 15.7
Bluntnose minnow 1 1 - 7 - 3 12 0.4
Longnose dace - - 1 - - - 1 +
Fallfish 3 1 4 1 24 - 33 1.1
Quil1back - 2 - - - - 2 0.1
White sucker 14 76. 2 99 90 1 282 9.7
Northern hog sucker - - - - 3 - 3 0.1
Shorthead redhorse 2 - 2 - 1 - 5 0.2
Brown bullhead - - - - 16 - 16 0.6
Channel catfish - - - - 20 - 20 0.7
Rock bass - 20 - - - 2 22 0.8
Redbreast sunfish - - 2 - - 5 7 0.2
Green sunfish' - - - - - 5 5 0.2
Pumpkinseed - 1 - - - 7 8 0.3
Bluegill - - - - - 11 11 0.4
Lepomis hybrid - - - - - 1 1 +
Smallmouth bass - 12 1 - - 10 23 0.8
Largemouth bass - - - - - 1 1 +
Tessellated darter 83 32 10 25 188 54 392 13.5
Banded darter - - 2 1 - - 3 0.1
Shield darter 1 - - - - - 1 +
Walleye 5 - - - 1 - 6 0.2
* Less than 0.05%.



TABLE C-6

Fishes taken by seine on 18 JUly 1990 near TMINS. station prefix TM-SE- deleted from table.

station 13B5 10B5 16Al 10A2 9B3 4A2 Total - % Catch
Time 1325 0955 1245 1050 0910 1150
Air Temp(C) 28.5 26.5 27.0 27.0 24.5 27.5
water Temp(C) 24.5 23.2 23.4 23.1 22.2 23.2
Dissolved Oxygen(mg/l) 7.7 9.3 8.3 8.0 7.8 7.4
pH 7.2 7.7 7.0 7.1 7.2 7.2
Secchi Disc(cm) 53.2 63~5 50.8 50.8 50.8 61.0
River Stage(m) 1.80 1.80 1.80 1.80 1.80 1.80
weather Partly Clear Partly Clear Clear Partly

Cloudy Cloudy Cloudy
No. of specimens 479 489 372 729 1043 683 3795
No. of Species 19 12 15 13 12 13 25
No. of Hauls 3 4 4 5 3 5 24
American shad - - 3 2 - - 5 0.1
Gizzard shad 2 2 - 5 3 11 23 0.6
Central stoneroller 1 - - - - - 1 +

(') Golden shiner - - - - - 12 12 0.3
I Comely shiner 122 1 2 2 2 129 3.40'1 -

Spottail shiner 2 12 79- 40 43 87 263 6.9
Swallowtail shiner 2 1 4 - - - 7 0.2
Spotfin shiner 109 19 44 131 32 41 376 9.9
Mimic shiner 92 49 14f? 426 85 77 875 23.0
Bluntnose minnow 18 315 2 5 7 293 640 16.9
Fallfish 3 - 14 3 5 - 25 0.6
Quillback 4 - - - - - 4 0.1
White sucker 53 24 1 5 9 - 92 2.4
Northern hog sucker - 1 3 2 - - 6 0.2
Brown bullhead - - - - - 1 1 +
Banded killifish 1 - - - - - 1 +
Rock bass 5 - - - 1 6 12 0.3
Redbreast sunfish 1 - 3 - 6 - 10 0.3
Green sunfish 1 - - - - - 1 +
Pumpkinseed 4 - - - - 119 123 3.2
Bluegill 3 23 - - 1 9 36 0.9
Smallmouth bass 49 16 9 9 2 12 97 2.6
Tessellated darter 7 26 56 70 849 13 1021 26.9
Banded darter - - 5 29 - - 34 0.9
Shield darter - - 1 - - - 1 +
+ Less than 0.05%.
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TABLE C-7

Fishes taken by seine on 14 August 1990 near TMINS. station prefix TM-SE- deleted from
table.

Station 1313-5 --fOBS 16A1 10A2 9Bj-··--4A2--To'tcil- ---% Catch
Time 1240 1145 0935 1007 1047 0855
Air'Temp(C) 25.5 25.5 23.0 23.0 25.0 22.5
Water Temp(C) 26.9 26.8 24.1 23.6 24.3 24.4
Dissolved Oxygen(mg/l) 9.9 13.1 8.3 8.6 8.5 11.3
pH 8.2 8.4 7.7 7.7 8.3 8.2
Secchi Oisc(cm) 81.3 86.4 71.1 81.3 88.9 94.0
River Stage(m) 1.19 1.19 1.19 1.19 1.19 1.19
Weather Partly Partly Partly Partly partly Partly

Cloudy Cloudy Cloudy Cloudy Cloudy Cloudy
No. of Specimens 189 452 99 114 1425 378 2657
No. of Species 13 14 12 13 5 10 19

(') No. of Hauls 4 5 5 6 2 4 26
I Gizzard shad 1 1 +-...I - - - - -

Common shiner - - - - - 1 1 +
spottail shiner 30 24 30 30 18 ·32 164 6.2
Swallowtail shiner 14 2 - - - - 16 0.6
spotfin shiner 37 279 3 28 3 - 350 13.2
Mimic shiner 27 11 4 2 - - 44 1.6
Bluntnose minnow 32 37 - 3 - 321 393 14.8
Fallfish - 1 3 8 - - 12 0.4
White sucker 6 2 3 6 - 2 19 0.7
Northern hog sucker 6 - 1 1 - - 8 0.3
Shorthead redhorse 4 1 1 2 - 1 9 0.3
Channel catfish 7 63 - 1 1374 - 1445 54.4
Redbreast sunfish - 1 4 - - - 5 0.2
Green sunfish - - - - - - -3 3 0.1
Pumpkinseed 1 1 1 1 1 10 15 0.6
Bluegill - 2 - - - 1 3 0.1
Smallmouth bass 6 3 9 6 - 1 25 0.9
Tessellated darter 18 25 39 23 29 6 140 5.3
Banded darter - - 1 3 - - 4 0.2
+ Less than 0.05%.



TABLE C-8

Fishes taken by seine on 30 August 1990 near TMINS. station prefix TM-SE- deleted from
table.

Station---- 13B5 10B5 16Al 10A2 9B3 4A2 Total % Catch
Time 0905 0947 1230 1300 1040 1140
Air Temp(C) 22.5 22.7 25.0 25.0 23.5 24.7
Water Temp(C) 23.5 24.3 24.2 24.2 23.7 24.5
Dissolved Oxygen(mg/l) 7.9 8.7 9.9 9.6 8.4 9.0
pH . 7 •7 7 . 6 7 •9 7 . 9 7 . 5 8 • 1
Secchi Disc{cm) 88.9 101.6 68.6 68.6 73.7 81.3
River Stage{m) 1.31 1.31 1.31 1.31 1.31 1.31
Weather Clear Clear Partly Partly Clear Clear

__ ~ __ Clo.Jl~v_~Clougv_ ___ ~_~ ~~__ ~ __ ~.~_~__

()
I

CD

No. of Specimens 108 481 67 414 208 226 1510
No. of Species 12 13 11 13 8 10 20
No. of Hauls 4 6 6 6 5 6 33
Gizzard shad - - 1 - - - 1
spottail shiner 7 8 8 36 - 3 62
Swallowtail shiner 6 2 - 1 - - 9
Spotfin shiner 69 409 28 147 115 118 886
Mimic shiner 2 31 12 134 8 1 188
Bluntnose minnow 3 10 - 40 7 87 147
Fallfish 1 - 2 21 - - 24
White sucker 4 - - 6 5 - 15
Northern hog sucker 3 2 6 3 . - - 14
Shorthead redhorse 1 3 - 1 - - 5
Channel catfish - 5 1 3 33 - 42
Banded killifish - 1 - - - - 1
Rock bass - - - - - 2 2
Redbreast sunfish 1 3 1 - 1 2 8
Green sunfish- - - - - 2 2
pumpkinseed - 2 1 - 3 5 11
Bluegill - 3 - - - - 3
Smallmouth bass 2 - 4 5 - 1 12
Tessellated darter 9 8 3 16 36 5 77
Banded darter - - - 1 - - 1

:i ~

0.1
4.1
0.6

58.7
12.4
9.7
1.6
1.0
0.9
0.3
2.8
0.1
0.1
0.5
0.1
0.7
0.2
0.8
5.1
0.1



TABLE C-9
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Fishes taken by seine on 7 September 1990 near TMINS. Station prefix TM-SE- deleted from
table.

station~ .. ~- 13B5 10B5 16A1 10A2 9B3 4A2 Total % Catch
Time
Air Temp(C)
Water Temp(C)
Dissolved Oxygen(mg/l)
pH
Secchi Disc(cm)
River Stage(m)
Weather

(')
I
\0

1305 0905 1125 1043 0947 1210
30.0 24.7 27.0 25.0 24.0 29.0
25.6 24.7 24.3 24.2 24.3 26.2
11.8 10.2 8.9 8.5 8.6 11.2
8.2 8.3 8.1 7.7 7.8 8.1

101.6 76.2 94.0 88.9 88.9 94.0
1.14 1.14 1.14 1.14 1.14 1.14

Partly Over- Partly Partly Partly Partly
Coudy cast Cloudy Cloudy Cloudy Cloudy

No. of Specimens 442 439 88 103 1809 60 2941
No. of Species 10 14 6 10 6 10 21
No. of Hauls 4 4 7 8 3 6 32
Spottail shiner 13 5 - 9 - - 27
Swallowtail shiner 15 - - - - - 15
Spotfin shiner 89 317 68 55 29 - 558
Mimic shiner 267 16 - 10 1 - 294
Bluntnose minnow 24 21 - 5 1 20 71
Fallfish - 1 1 3 - - 5
White sucker 2 - - 1 - 3 6
Northern hog sucker 9 1 - 3 - - 13
Shorthead redhorse 12 3 - - - 2 17
Channel catfish 1 - - - 1723 - 1724
Rock bass - 2 - - - 5 7
Redbreast sunfish - 2 2 - - 1 5
Green sunfish - - - - - 5 5
Pumpkinseed - 39 - - 10 13 62
Bluegill - 23 - - - 2 25
Smallmouth bass - 2 6 7 - - 15
Largemouth bass - - - - - 1 1
White crappie - 1 - - - - 1
Tessellated darter 10 6 10 7 45 8 86
Banded darter - - - 3 - - 3
Shield darter - - 1 - - - 1
+ Less than 0.05%.

0.9
0.5

19.0
10.0

2.4
0.2
0.2
0.4
0.6

58.6
0.2
0.2
0.2
2.1
0.8
0.5

+
+

2.9
0.1

+



,TABLE C-IO

Fishes taken by seine on 24 September 1990 near TMINS. Station prefix TM-SE- deleted from
table.

No. of Specimens 247 163 62 230 267 84
No. of Species 9 14 7 12 6 8
No. of Hauls 3 5 5 8 4 6

Stat10n 13B5 10B5 16A1 10A2 9B3 4A2
Time 1303 0918 1223 1042 1003 1153
Air Temp(C) 18.0 14.0 16.5 15.0 14.7 16.5
Water Temp(C) 16.3 15.5 15.6 14.0 14.7 17.0
Dissolved Oxygen(mg/l) 9.8 9.1 10.0 10.0 9.9 10.3
pH 8.1 7.8 8.2 7.6 7.7 8.5
Secchi Disc(cm) 208.3 210.8 68.6 58.4 68.6 83.8
River Stage(m) 1.25 1.25 1.25 1.25 1.25 1.25
Weather Clear Partly Clear partly Partly ~lear

______ .___ _ _ _ _ __ .cloudv Cloudy Cloudy _

0.2
12.6
1.5

44.8
12.7
5.0
0.6
0.3
0.4
0.5
0.9
3.2
0.4
4.3
1.0
1.9
0.1
9.3
0.2

% Catch

2
133

16
472
134

53
6
3
4
5

10
34

4
45
11
20

1
98

2

1053
19
31

Total

2

8

8

6
2

33

15

10

8

20

170
61

4

8

2

27
2

1
25

62
41
20

24

1

1

1

35

10

1

2
1
3
1
8

11
1
1

11

46
. 1

11

1

1
3

24

Comely shiner - - - - 2
Spottail shiner 8 65 10 36 6
Swallowtail shiner 16
Spotfin shiner 151
Mimic shiner 31
Bluntnose minnow 12
Fallfish
White sucker
Northern hog sucker
Shorthead redhorse
Channel catfish
Rock bass
Redbreast sunfish
Pumpkinseed
Bluegill
Smallmouth bass
White crappie
Tessellated darter
Shield darter

()
I.....

o

1
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TABLE C-ll

Fishes taken by seine on 30 october 1990 near TMINS. station prefix TM-SE- deleted from
table.

station -13B5 10B5 16A1 10A:2 - -9:83 - -4A2 Total %-catch
Time 1455 1005 1.200 1300 1400 1055
Air Temp(C) 15.5 10.0 12.5 15.0 15.0 11.0
Water Temp(C) 9.3 8.7 8.8 9.6 9.9 8.3
Dissolved Oxygen(mg{l) 10.8 10.6 10.7 10.9 10.6 10.4
pH 7.9 8.5 7.8 8.5 8.0 7.9
Becchi Disc(cm} 137.2 114.3 25.4 25.4 22.9 35.6
River stage(m) 2.05 2.05 2.05 2.05 2.05 2.05
Weather Clear Clear Clear Clear Clear Clear
No. of Specimens 1406 187 98 114 381 317 2503
No. of Species 7 5 9 8 8 12 16
No. of Hauls 2 5 6 7 4 5 29

() Common shiner - - - - 1 - 1 +I Spottail shiner 11 3 23 14 45. 5 101 4.0I-'
I-' Swallowtail shiner 10 - - - - 1 11 0.4

Spotfin shiner 292 87 5 13 42 6 445 17.8
Mimic shiner 1057 82 29 42 246 68 1524 60.9
Bluntnose minnow 33 8 2 1 6 105 155 6.2
Fallfish 2 - 3 2 2 2 11 0.4
Rock bass - - - - 1 6 1 0.3
Redbreast sunfish - - 1 - - - 1 +
Green sunfish - - - - - 2 2 0.1
Pumpkinseed - - - - - 48 48 1.9
Bluegill 1 - - - - 6 7 0.3
Smallmouth bass - - 6 10 - - 16 0.6
White crappie - - - - - 1 1. +
Tessellated darter - 1 28 18 38 67 158 6.3
Banded darter - - 1 14 - - 15 0.6
+ Less than 0.05%.



TABLE C-12

Fishes taken by seine on 16 November 1990 near TMINS. Station prefix TM-SE- deleted from
table.

Station 13Jj5 lOBS 16A1 10A2 9B3 4A2 Total -~ -Caten
Time 0850 0925 1130 1205 0957 1045
Air Temp(C) 8.0 7.5 12.5 17.0 8.0 10.0
Water Temp(C) 6.4 6.3 5.6 7.6 5.7 6.1
Dissolved Oxygen(mg/l) 11.8 11. 7 12.3 12.0 12.2 12.0
pH 8.2 8.0 8.2 7.9 7.7 8.9

(') Secchi Disc(cm) 160.0 154.9 40.6 38.1 45.7 58.4
I River Stage(m) 2.00 2.00 2.00 2.00 2.00 2.00I-'

N Weather Clear Clear Clear Clear Clear Clear
No. of Specimens 140 24 20 25 22 46 277
No. of Species 4 2 4 4 3 7 9
No. of Hauls 3 5 7 6 4 6 31
spottail shiner 1 - - 7 - - 8 2.9
Spotfin shiner 101 17 2 3 8 20 151 54.5
Mimic shiner 37 7 2 - 5 11 62 22.4
Bluntnose minnow 1 - 1 - - 3 5 1.8
Rock bass - - - - - 2 2 0.7
Pumpkinseed - - - - - 5 5 1.8
Bluegill - - - - - 2 2 0.7
Tessellated darter - - 15 13 9 3 40 14.4
Banded darter - - - 2 - - 2 0.7

1" ..
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TABLE D-1

Fishes taken by the AC electrofisher on 18-19 April 1990 near TMINS. Station prefix TM-EL-
deleted from table.

Station 4Al T3A1 --rOA3 9B5 rOB3 11131 Total
Time 1932 2025 2120 2213 2320 0020
Duration (min) 22 23 23 2.8 22 35
Air Temp(C) 8.5 8.5 7.0 5.0 5.0 2.0
Water Temp(C) 9.9 9.8 9.8 9.8 9.9 11.4
Dissolved Oxygen(mg/1) 11.2 11.2 11.2 11.2 11.2 11.6
pH 8.2 7.3 7.4 8.0 7.5 7.8
Conductivity (micromhos!cm) 190 180 200 180 150 210
Secchi Disc(cm) 76.2 68.6 63.5 71.1 78.7 132.1
Volts 210 215 215 215 215 210
Amps 3.0 3.0 3.0 3.0 2.5 4.5
Gizzard shad - - - - - 1 ~1

o Tiger musk.ie - - - - - 1 1
I Central stonerol1er - - - 1 - - 1

I-' Common carp 1 1 3 1 - 6 12
Golden shiner - - - - - 1 1
Comely shiner - - 1 - - - 1
Spottai1 shiner 9 - 8 21 7 - 45
Fa11fish - - 1 1 - - 2
Quil1back 1 2 1 1 4 3 12
Shorthead redhorse - - 1 - 1 - 2
Brown bullhead - - - - - 1 1
Channel catfish - - - - 2 - 2
Rock bass - 20 7 3 1 - 31
Redbreast sunfish - 10 1 4 4 2 21
Green sunfish - 7 1 3 1 1 13
Pumpkinseed 3 2 1 2 4 66 78
Bluegill - - - - - 19 19
Lepomis hybrid 1 1 - - - - 2
Smal1mouth bass 1 13 3 4 14 3 38
Largemouth bass - - - - - 3 3
White crappie - - - - - 4 4
Black crappie - - - - - 1 1
Tessellated darter - 1 - - - - 1
Walleye - - - 1 1 - 2
No. of Specimens 16 57 28 42 39 112 294
No. of Species 5 8 11 11 10 13 22



TABLE D-2

Fishes taken by the AC electrofisher on 9-10 May 1990 near TMINS. Stations prefix TM-EL-
deleted from table.

Station --- 4Al ---nAl~ ·10A3 9B-5 10B3 IlBl Total
Time 195{) 2042 2200 2258 2355 0057
Duration(min) 24 23 20 20 20 25
Air Temp(C) 21.0 21.5 20.5 20.0 18.0 17.5
Water Temp(C) 18.6 18.2 18.2 18.1 18.0 17.2
Dissolved Oxygen(mg/l) 12.4 11.6 11.3 11.2 11.0 9.3
pH 8.7 8.2 8.0 7.9 7.4 7.3
Conductivity (micromhos/cm) 240 240 240 250 205 210
Secchi Disc(cm) 81.3 73.7 68.6 66.0 106.7 88.9
Volts 210 220 220 215 218 219
Amps 6.0 6.5 6.0 6.0 6.0 5.5

t:I Gizzard shad 1 - - - - - 1I
tv Conunon carp - 1 4 - - 3 8

Golden shiner - - - - - 2 2
Spottai1 shiner 2 - 4 2 6 - 14
Spotfin shiner 1 - - - - - 1
Mimic shiner 1 - - - - - 1
Fal1fish - - 1 - - - 1
Quil1back 2 2 1 1 1 6 13
Shorthead redhorse - - 2 - - - 2
Channel catfish - 3 2 3 1 - 9
Rock bass - 9 1 - - - 10
Redbreast sunfish - 40 7 - 7 1 55
Green sunfish 1 ~ 1 - - 2 7
Pumpkinseed 8 3 5 1 29 31 77
Bluegill 5 - - - 15 9 29
Lepomis hybrid 1 - - - - - 1
Smallmouth bass 1 ,36 4 5 16 1 63
Largemouth bass 1 - - - - 4 5
Walleye - - - - - 1 1
No. of Specimens 24 97 32 12 75 60 300
No. of Species 10 8 11 5 7 10 18

. "(' .. .
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TABLE D-3

Fishes taken by the AC e1ectrofisher on 30-31 May 1990 near TMINS. Station prefix TM-EL-
deleted from table.

Station 4A1 13A1-- TOA3 - --9B-S---TOB3 -llBI Total
Time 2028 2115 2212 2312 0020 0140
Duration(min) 20 21 25 28 28 30
Air Temp(C) 15.0 15.3 14.0 12.0 12.5 7.5
Water Temp(C) 16.0 16.2 16.0 16.0 17.0 14.2
Dissolved Oxygen (mg/1) 9.6 9.8 9.3 10.0 9.1 8.8
pH 7.9 7.6 7.2 8.0' 7.8 7.3
Conductivity (micromhos/cm) 200 200 195 200 160 190
Secchi Disc(cm) 38.1 55.9 45.7 63.5 68.6 25.4
Volts 220 220 220 220 218 215
Amps 5.0 5.0 5.0 5.0 4.5 5.5
Gizzard shad 1 - - - - - 1
Common carp 6 2 4 1 - 7 20
Golden shiner - - 2 - - - 2

t::l Spottail shiner 3 1 1 5 2 - 12
I Spotfin shiner - 1 6 - - - 7w

B1untnose minnow - - - - - 1 1
Fallfish - - 1 1 - - 2
Qui11back 10 6 2 5 5 8 36
Shorthead redhorse - - - 1 1 - 2
Channel catfish 1 4 1 3 - 1 10
Rock bass 3 10 8 2 14 1 38
Redbreast sunfish - 16 5 24 27 - 72
Green sunfish - 2 - 2 1 1 6
Pumpkinseed 5 4 - 18 18 8 53
Bluegill - - - - 6 - 6
Smallmouth bass 2 25 18 19 43 2 109
Largemouth bass - - - - - 1 1
White crappie - - - - - 1 1
Walleye - - 1 - - - 1
No. of Specimens 31 71 49 81 117 31 380
No. of Species 8 10 11 11 9 10 19
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TABLE D-4

Fishes taken by the AC electrofisher on 6-7 June 1990 near TMINS. Station prefix TM-EL
deleted from table.

Station 4Al· r3Al 10AT ~9B5 10B:r-rlBl Total
Time 2230 2330 0030 0142 2125 2020
Duration (min) . 28 25 30 21 26 35
Air Temp(C) 21.5 24.0 22.5 22.0 22.5 23.0
Water Temp(C) 21.0 21.0 21.0 20.9 21.8 20.7
Dissolved Oxygen(mg/l) 11.4 11.2 11.2 11.0 10.7 9.2
pH 7.9 7.7 7.7 7.6 8.3 7.9
Conductivity (micromhos/cm) 250 225 225 225 200 250
Secchi Disc(cm) 86.4 81.3 78.7 88.9 99.1 86.4
Volts 220 220 220 220 220 220
Amps 7.5 7.0 7.0 7.0 6.0. 7.0
Alewife - - - - - 1 1
Common carp - - - - -2 - 2
Golden shiner - - 4 - - 2 6
Spottai1 shiner - 1 1 6 2 - 10
Swallowtail shiner - - 1 - - - 1
Spotfin shiner 6 7 10 - 7 - 30
Fa11fish - 1 - - - - 1
Quillback 1 4 4 4 4 4 21
Shorthead redhorse - - - 1 - - 1
Channel catfish 1 1 1 1 - - 4
Rock bass - 17 7 3 1 - 28
Redbreast sunfish - 21 23 8 3 1 56
Green sunfish 1 13 24 8 1 2 49
Pumpkinseed 27 5 13 12 22 19 98
Bluegill 7 - 2 1 16 16 42
Lepomis hybrid 2 2 - - - 1 5
Smal1mouth bass 1 17 6 1 4 1 30
Largemouth bass - - - - 1 2 3
Walleye - - - - 5 - 5
No. of Specimens 46 89 96 45 68 49 393
No. of Species 7 10 12 10 12 9 18
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TABLE D-5

Fishes taken by the AC e1ectrofisher on 20-21 June 1990 near TMINS. Station prefix TM-EL
deleted from table.

Station 4Al 13Al 10A3 9135 lOB! r1B1·· Total
Time 2024 2113 2216 2323 0016 0115
Duration (min) 25 23 26 23 26 30
Air Temp(C) 21.0 21.0 22.0 20.0 19.5 19.0

. Water Temp(C) 23.9 23.9 23.8 23.8 24.4 23.9
Dissolved Oxygen(mg/1) 7.9 8.1 7.4 7.2 8.8 7.6
pH 7.5 7.2 7.1 6.7 7.1 7.1
Conductivity (micromhos/cm) 275 260 275 260 250 250
Secchi Disc(cm) 25.4 17.8 25.4 22.9 96.5 48.3
Volts 200 215 215 200 217 217
Amps 7.0 8.0 8.5 7.0 8.0 8.5
Common carp 1 - - - 1 - 2
Golden shiner - - 1 - - 3 4
Spottai1 shiner 4 - 4 1 3 - 12

- Spotfin shiner 1 - - - - - 1
Fa11fish - - 1 - - - 1
Qui11back - 2 2 - 4 1 9
Channel catfish 1 - - - - - 1
Rock bass - 16 16 - 3 - 35
Redbreast sunfish 1 25 20 11 5 2 64
Green sunfish - 7 2 6 - 5 20
Pumpkinseed 6 2 12 9 17 9 55
Bluegill 2 - - 1 34 10 47
Lepomis hybrid - - - - 1 - 1
Sma11mouth bass 1 97 33 15 2 1 149
Largemouth bass 1 - - - - 1 2
Black crappie - - - - 2 - 2
No. of Specimens 18 149 91 43 72 32 405
No. of Species 9 -6 9 6 9 8 15



TABLE D-6

Fishes taken by the AC electrofisher on 30-31 July 1990 near TMINS. Station prefix
TM-EL- deleted from table.

S1:at~on 4Al 13Al 10A3 9B5 10B3 llBl Total
Time 0056 2335 2222 2105 2011 0230
Duration(min) 31 28 25 23 21 27
Air Temp(C) 24.0 24.0 24.5 23.5 25.5 23.0
Water Temp(C) 27.3 27.5 27.1 27.9 28.2 27.2
Dissolved Oxygen(mg/l) 11.1 10.0 10.3 9.2 8.3 11.2
pH 8.3 7.8 7.9 8.0 7.9 8.3
Conductivity (micromhos/cm) 350 350 350 325 190 250
Secchi Disc(cm) 109.2 121.9 83.8 106.7 165.1 66.0
Volts 210 215 215 215 220 217
Amps 11.0 11.0 13.0 11.5 6.5 8.5
Gizzard shad - - - - - 6 6
Common carp - 3 2 - 1 1 7
Golden shiner 2 2 11 - - 1 16tJ Spottail shiner 1 1I - - - - -

O'l Spotfin shiner 3 23 7 8 2 2 45
Quil1back - 1 1 3 4 - 9
White sucker - - 2 5 - - 7
Yellow bullhead 2 - - - - - 2
Channel catfish - - - 2 1 - 3
Rock bass 3 7 15 3 2 - 30
Redbreast sunfish 9 42 43 7 7 - 108
Green sunfish 19 8 2 6 - 7 42
Pumpkinseed 14 20 37 14 8 15 108
Bluegill 8 5 4 9 10 11 47
Lepomis hybrid - - - 1 - - 1
Smal1mouth bass 2 3 3 2 1 - 11
Largemouth bass 1 - - - - - 1
White crappie - - - - - 1 1
Tessellated darter - - - 1 - - 1
Walleye 2 4 13 7 5 4 35
No. of Specimens 66 118 140 68 41 48 481
No. ofJ3pecit;~ 12 11 12 12 10 ~9 1~

] .



-:I

TABLE D-7

Fishes taken by the AC e1ectrofisher on 8-9 August 1990 near TMINS. Station prefix
TM-EL- deleted from table.

Station 4Al 13Al 10A3 9B5 10B3 I1Bl Total
Time 2009 2115 2239 2358 0108 0230
Duration(min) 27 27 30 24 30 30
Air Temp(C) 21.5 ~1.0 20.0 18.5 19.0 16.0
Water Temp(C} 26.0 25.4 25.5 25.0 25.1 24.5
Dissolved Oxygen(mg/1) 10.1 9.4 9.0 8.6 . 8.4 8.6
pH 7.9 7.6 7.6 8.0 7.5 7.6
Conductivity (micromhos/cm) 325 300 325 325 250 300
Secchi Disc(cm) 127.0 111.8 114.3 119.4 124.5 101.6
Volts 215 217 215 215 215 216
Amps 9.5 10.0 10.0 11.0 8.0 9.0
Gizzard shad 1 - - - - 1 2
Northern pike - - - - 1 1 2
Common carp 1 1 - - 1 1 4c

I Golden shiner - - 3 - 2 - 5
'-l Spottail shiner - 1 - 3 4- -

Spotfin shiner 4 14 16 7 2 4 47
Quillback 4 2 1 9 6 2 24
White sucker - - 1 7 - 2 10
Yellow bullhead 1 - - - - - 1
Brown bullhead - - 1 - - - 1
Channel catfish - 1 1 1 1 - 4
Rock bass 3 5 5 - - - 13 .
Redbreast sunfish 7 99 87 31 11 - 235
Green sunfish 10 14 2 4 1 7 38
Pumpkinseed 16 23 33 13 14 29 128
Bluegill 2 2 9 17 12 7 49
Lepomis hybrid 7 2 1 - - - 10
Smal1mouth bass 5 26 7 4 3 1 46
Largemouth bass 4 - - 1 - 2 7
White crappie - - - 1 - - 1
Black crappie - - - - 3 3 6
Walleye 3 6 2 8 3 4 26
No. of Specimens 68 196 169 103 63 64 663
No. of Species 13 12 13 12 14 13 21
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TABLE D-8

Fishes taken by the AC e1ectrofisher on 28-29 August 1990 near TMINS. Station
prefix TM-EL- deleted from table.

Station - - ~ 4A1-- 13Al--1.0A3- 9B5- - 10B3 - 11B1 Total
Time 2150 2347 0054 0212 2038 1935
Duration (min) 26 24 30 28 26 29
Air Temp(C) 26.0 25.0 24.0 23.5 27.0 26.5
Water Temp(C) 26.1 25.9 25.5 25.3 25.7 25.3
Dissolved Oxygen(mg/1} 13.0 10.7 10.0 9.2 11.6 9.7
pH 8.1 8.4 8.0 7.8 8.1 8.0
Conductivity (micromhos/cm) 250 250 250 260 200 250
Secchi Disc(cm} 55.9 53.3 55.9 58.4 137.2 94.0
Volts 210 217 217 210 220 217
Amps 8.0 8.0 9.0 8.0 6.0 8.5
Gizzard shad 3 3 3 1 6 37 53
Northern pike - - - - 1 - 1
Muskellunge - - 1 - - - 1
Golden shiner 1 - 1 - 1 1 4
Spottail shiner 11 2 3 3 8 - 27
Swallowtail shiner - - - - 1 - 1
Spotfin shiner 7 1 3 3 - - 14
Bluntnose minnow - - - 1 - - 1
Quillback 2 6 1 4 10 3 26
White sucker - 1 2 16 2 1 22
Brown bullhead 1 - - - - - 1
Channel catfish - 3 1 1 - 1 6
Rock bass 3 4 6 7 - 1 21
Redbreast sunfish - 39 -54 41 3 1 138
Green sunfish 1 6 1 3 - 5 16
Pumpkinseed 8 15 21 12 27 26 109
Bluegill 2 3 2 . 4 9 6 26
Lepomis hybrid 1 1 - 1 1 1 5
Smallmouth bass 1 25 15 15 3 1 60
Largemouth bass 2 - - 1 2 2 7
White crappie - - 3 - - 1 4
Walleye 5 4 13 5 11 1 39
No. of Specimens 48 113 130 lIB 85 88 582
No. of Species 13 13 16 15 13 14 21

]
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TABLE D-9

Fishes taken by the AC electrofisher on 5-6 September 1990 near TMINS. Station
prefix TM-EL- deleted from table.

Station 4A1 13A1 10A3 9B5 10B3 llB1 Total
Time 1913 2030 2125 2228 2328 0030
Duration{min) 28 23 24 26 24 27
Air Temp(C) 24.0 25.0 24.5 24.5 23.0 21.0
Water Temp(C) 24.2 24.1 23.9 24.1 24.5 23.9
Dissolved Oxygen{mg/l) 11.0 10.1 10.1 9.9 9.2 10.6
pH 8.4 8.1 7.9 8.4 7.8 8.3
Conductivity (micromhos/cm) 325 325 340 310 190 275
Secchi Disc(cm) 101.6 76.2 91.4 81.3 94.0 81.3
Volts 215 215 215 210 220 215
Amps 9.0 10.5 10.5 10.0 6.5 8.5
American shad - 1 - - - - 1
Gizzard shad 2 - - 2 - 3 7
Northern pike - - - - ·1 - 1
Muskellunge - - - - - 1 1

0
I Common carp - - - - 1 2 3

\0 Golden shiner - - 2 - 1 - 3
Spottai1 shiner - - 3 5 2 - 10
Spotfin shiner 3 3 - 5 - 1 12
Bluntnose minnow - - - - - 1 1
Quillback 3 3 4 1 11 6 28
White sucker 4 3 11 25 4 1 48
Shorthead redhorse 2 - 2 - - - 4
Brown bullhead 1 - - - - - 1
Channel catfish - 2 6 2 1 - 11
Rock bass 3 7 1 2 - - 13
Redbreast sunfish 14 2·3 35 17 2 - 91
Green sunfish 20 7 - 3 - 2 32
Pumpkinseed 22 5 3 - 10 13 53
Bluegill 15 3 - 2 6 7 33
LeQomis hybrid 3 1 - - - - 4
Sma11mouth bass 10 11 7 2 3 - 33
Largemouth bass 5 - - - 1 - 6
Black crappie - - 1 1 - - 2
Shield darter - 1 - - - - 1
Walleye 10 6 18 3 10 2 49
No. of Specimens 117 76 93 70 53 39 448
No. of Spe9ie_s _a_ 13 12 13 13 11 24



TABLE D-1O

Fishes taken by the AC elec~rofisher on 25-26 September 1990 near TMINS. Station
prefix TM-EL- deleted from table.

Station 4Al 13Al 10A3 9B5 10B3 IlBl Total
Time 2302 0040 0141 2120 2006 1842
Duration(min) 33 25 29 30 .32 32
Air Temp(C) 13.7 13.0 13.0 13.7 14.0 15.0
Water Temp(C) 16.5 16.5 16.5 16.5 17.0 16.8

. Dissolved Oxygen(mg/l) 1.1.7 11.8 12.2 11.6 10.1 10.8
pH 8.3 8.4 8.3 8.9 7.7 8.1
Conductivity (micromhos/cm) 330 340 340 350 198 270
secchi Disc(cm) 58.4 50.8 63.5 61.0 182.9 177.8
Volts 215 215 218 215 218 217
Amps 7.5 5.5 6.0 9.5 5.5 7.5
American shad 1 7 - - - - B
Gizzard shad - 1 - - - 12 13
Common carp - 1 - 2 - - 3

0 Golden shiner 1 - 4 - 2 7 14I
I-' Comely shiner - - - - 1 - 10 Spottai1 shiner 4 - 5 7 14 4 34

Spotfin shiner 1 1 1 2 2 2 9
Fa11fish - - - 2 - - 2
Qui11back 9 7 - 4 4 - 24
White sucker 5 - 4· 4 6 - 19
Shorthead redhorse - - - - 2 - 2
Channel catfish - 2 5 3 4 - 14
Rock bass 5 9 17 13 3 - 47
Redbreast sunfish 6 21 26 6 3 - 62
Green sunfish 8 8 3 3 2 9 33
Pumpkinseed 28 3 22 2 16 67 138
Bluegill 5 1 - - - 26 32
Lepomis hybrid 1 - - - - - 1
Sma11mouth bass 4 10 8 12 5 2 41
Largemouth bass 5 - - - - 10 15
White crappie - - - - 1 2 3
Black crappie - - - - 10 1 11
Yellow perch - - - - 1 - 1
Walleye 12 7 9 7 5 5 45
No. of Specimens 95 78 104 67 81 147 572
No. of Species 14 13 11 13 17 12 23
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TABLE D-ll

Fishes taken by the AC electrofisher on 3-4 October 1990 near TMINS. Station prefix
TM-EL- deleted from table.

Station 4A1 13Ar--lOA3· 9135 -- -TOB3 IlBl Tota-I
Time 1830 2000 2113 2221 2329 0025
Duration (min) 31 25 27 22 26 30
Air Temp(C) 17.0 17.0 15.0 13.5 15.0 14.5
Water Temp(C) 17.4 17.4 17.2 17.1 17.5 16.9
Dissolved Oxygen(mg/l) 10.8 11.0 10.8 10.9 10.0 9.8
pH 8.3 7.9 8.5 8.2 8.4 8.1
Conductivity (micromhos/cm) 360 325 350 350 210 300
Secchi Disc(cro) 114.3 83.8 88.9 94.0 261.6 111.8
Volts 215 215 215 215 218 217
Amps_ ~. 5 9.5 _ 9.5 10.0 6.0 7.0
American shad - 5 - 3 - - 8
Gizzard shad - 5 3 - - 10 18
Muskellunge - - 1 - 1 - 2
Cornmon carp - 1 - 1 - 1 3
River chub - 1 - - - - 1
Golden shiner - - 1 - 1 9 11
Spottail shiner 3 2 4 5 1 - 15
Spotfin shiner - - 2 1 6 3 12
Mimic shiner 2 - - - - - 2
Bluntnose minnow 1 - - - - - 1
Fallfish - 1 3 - 4 - 8
Quillback 5 5 - 2 11 4 27
White sucker 12 - 1 11 11 14 49
Northern hog sucker - 9 1 - - - 10
Shorthead redhorse 1 - - 1 - - 2
Yellow bullhead 2 1 - - - - 3
Brown bullhead - - - - - 1 1
Channel catfish - 5 5 1 1 2 14
Rock bass 3 6 5 6 3 1 24
Redbreast sunfish 14 39 36 1 - - 90
Green sunfish 35 16 2 5 1 8 67
Pumpkinseed 42 8 2 7 6 35 100
Bluegill 7 1 1 - - 14 23
Lepornis hybrid 5 1 - - - - 6
Smallmouth bass 2 17 16 8 3 1 47
Largemouth bass 4 - - - - 10 14
White crappie - - - 2 - 1 3
Black crappie - 1 - - - 2 3
Tessellated darter 1 3 - - - - 4
Walleye 14 8 10 10 10 4 56
No. of Specimens 153 135 93 64 59 120 624
No. of Species 16 19 16 15 13 17 29



TABLE D-12

Fishes taken by the AC electrofisher on 8-9 November 1990 near TMINS. Station prefix
TM-EL- deleted from table.

Station 4AI 13AI 10A3 9B5 10B3 llB1 Total
Time 2044 2200 2311 0007 1941 1757
DurationCmin) 29 25 25 21 24 30
Air TempCC) 0.0 0.3 1.0 -1.0 0.3 3.0
Water Temp(C) 8.8 9.5 9.2 8.5 9.0 9.4
Dissolved Oxygen(mg/l) 10.6 10.9 11.4 10.8 11.0 11.2
pH 7.7 8.4 7.8 7.7 8.0 8.3
Conductivity (micromhos/cm) 250 225 225 225 200 250
Secchi Disc(cm) 94.0 68.6 78.7 73.7 147.3 167.6
Volts 210 210 206 210 207 210
Amps 4.0 4.0 5.0 4.5 3.0 5.5
Gizzard shad - - 4 6 - - 10
Muskellunge - - - - - 1 1
Common carp - 2 - - - - 2
Golden shiner 1 1 - - - 1 3

0 Spottail shiner 1 - 6 7 2 10 26
I Spotfin shiner - - - 1 - - 1l-'

N Quillback - 1 9 3 4 2 19
Channel catfish - - - - - 1 1
Rock bass - 25 10 3 4 3 45
Redbreast sunfish 3 27 5 9 3 - 47
Green sunfish 6 10 - 3 1 3 23
Pumpkinseed 41 - - - 2 119 162
Bluegill - - - - 1 36 37
Lepomis hybrid - 2 - - - 1 3
Smallmouth bass - 28 2 - 2 - 32
Largemouth bass - - - - - 19 19 .
White crappie - - - - - 3 3
Black crappie - 1 - - - 4 5
Walleye 3 6 8 4 4 - 25
No. of Specimens 55 103 44 36 23 203 464
No. of Species 6 9 7 B 9 12 18

')
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TIoIlLE E- I Craal data raportad for aach aurvoY day tn April 1990. at tha Ganorol Rooorvoir.
Day
Iltvar Stago I' 5 Thuroday

1.73
8 Sunday

~.12

21 Saturday
1.58

25 Wadnaaday
1.50

Tlma - Morning (OgOO-1300). Midday (1301-1700). Evaning (1701-2100)-----------------------------------------------------------------------------------------------------------------------.---------------._----------.IMornlng I Midday IEvantng IMorntng I Mtdday IEvanlng IMorntng I Mtdday IEv.ntng IMornlng I Mtdday IEvantng I Totala--------------------------------------------------------------------.------------------------------------------------------------------------------.W••the ... Prt cldy Prt cldy tl ••r CI.sr Prt cldy Prt cldy Fog Ov.rcaat Prt cldy Prt cldy Prt cldy Cl ••r
Air T.mp (C) 8.50 13.60 14.00 6.70 6.30 12.70 13.00 17 .00 15.00 13.60 18.00 19.50
wat.,. ramp (el 8.30 9.00 8.70 7.70 8.70 8.70 12.30 13,50 13.60 17.00 17.30 18.00

Angler. 1 7 3 30 48 9 22 23 14 10 4 14
Flan Caught a 0 1 15 23 0 19 39 3 24 10 10
Ftah Kapt a a 0 0 0 0 1 3 0 1 3 1
Hour. Fhhad 0.50 4.91 5.50 88.00 253.8 5.83 39.75 62.50 15.76 16.50 17.00 18.34
Catch/Effort (h) 0.00 0.00 0.18 0.17 0.09 0.00 0.48 0.62 0.18 1.66 0.59 0.55

Spacl.a
----------------------------------------------------------------------------------------------~-----------------------------------------------------IR 1l<IR IKIR IKIR IKIR IKIR IKIR IKjR IKIR IKIR IKIR IKIR IKIR IKlc

V;j Mu....,lung. 1 1 1
I Ictaluru••p I I I

Ch.nn.1 eatt'.h I 1 II-' Rock b••• 1 1 I
Bluag'" 2 2 3 4 3 7
S...llmouth ba.a I 14 22 16 1 34 3 3 22 6 9 127 4 131
L.rCl1amouth ba•• 1 , I 1 1
Wall.ya I 1 I 1

Tota II. Po,. Day

\
185
144

1 ~27.30.27

28
44
5
50.84
0.87

59
61
4
118.0
0.52

87
38
o
347.6
0.11

II
1
o
10.91
0.09(h)----------------------------------------------_---- 1__---- ----------- __

An'll .....
Flah Caught
Fl.h K.pt
HOur. Fhhed
Catch/Ei'fort

K " Kapt
R • R•••••ad
C • Tota. catch



T~BLE E- 2 Craal data rapartad for aach aurvay aay In ~prll 1990, at tha Weat Dam.
---------------------------------------------------------------------------------.------------------------------------------------------------------Dey
RIver Stage

5 Thuraday
1.73

8 Sunday
2.12

21 Saturday
1.56

25 Wadnesday
1.50

-----------------------------------------------------------------------.~--------------------------------------.------------_.----------------------TIme - MornIng (0900-1300). MIdday lI301-1700). EvenIng (1701-2100)---------------------------------------------------------------------------------------------------------------------------------------.------------
(MornIng ( Mtddey IEvanlng IMarnlng I MIdday IEvantng IMarnlng I MIdday IEvanlng IMarnlng I Mtdday IEvantng r Totals

---------------------------------------------------------------------------------------------.---------------------------------------------------~~-
Waathar Iprt Cldvlprt CldYlprt CldYlprt Cldvlprt eldvlprt CldY/Fag /ovarcast/prt CldY/Prt Cldvlprt cldy(Clear
AIr Tamp (C) 8.30 13.00 13.00 6.50 8.00 10.70 13.00 15.00 16.00 1~.00 18.00 /24.70
Watar Tamp (C) 7.50 8.00 8.00 7.30 7.30 7.50 11.00 12.60 13.60 16.50 16.00 17.50

AngJera
Flah Caught
Flah Kapt
Houra F lahed
Catch/EffDrt lh)

o o o o o o a 4
2

0.68
2.9~

2
8

3.00
2.67

1
2

1.50
1.33

o 3
4

1.50
2.67

P:l
I

N

----------------------------------------------------------------------~~~~!==-----------------------------------------------------------------------IR IKIII IK(A IK(R IKIA (KIR IK(R (KIR IKIR IKIR IKIR IKIA IKIA IKle

~~;~~;l-~:;;~;~-------------l---------I---------I---------,---------,---------1---------1---------,---------,---------,---------1---------,---1-----,---1-------1SlllIlllmauth ba.. 2 4 I 2 9 !1
L.rgamouth bea. . 1 I I
Welleya. 3 1 1 5 5

Total. Per Day
---------------------------------------------------------------------------------------------------------------------------.-----------------~------Angl.r.
FI.h Caught
Flah "'apt
Hour. FI.hed
C.tch/EHort (h)

II • Kapt
R • R.l ••••d
C • TDtal catch

o o

~I

6
10
a3.68
2.72

4
6
o
3.00
2.00

1
10
16

It68
12.40
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TABLE E- 3 Creel deta r.ported for .ach aurv.y day In AprIl 1990. at tha Eaat Dam.
---------------------------------------------------------------------------------------------------------------------.-------------.-------------..-
Dey I 5 Thursday I 8 Sunday I 21 Saturday I' 25 Wedn.8day
RIver Stage 1.73 2.12 1.56 1.50
----------------.--------------------------------------------------.-------------------------------------------------.-----------------.------------
-----------------------------------------------~~~~_:_~~~~~~~-~~!~~:~~~~!~-~~~~~~-~~~~~:~~~!~_:~~~!~~-~~~~~:~!~~!_---------------------------------

IMornlng I Midday IEvanlng IMornlng I MIdday IEvenlng IMornlng J MIdday IEvenlng JMornlng I Midday (Evaning I Tota18
Weath.r Prt cl01' Clear Prt cldy P,.t cldy Prt clcly Clell,. Fog Ov....c•• t prt Cldy p,.t .clay prt cldy C'_ar
AIr Temp (C) 10.00 13.00 15.00 <11.00 B.70 12.00 12.50 16.00 18.00 1<11.00 17.80 26.00
Watar Tamp (Cl 7.00 8.150 9.00 7.00 8.30 8.70 1<11.00 12.70 13.50 16.80 17.20 17.70
Angler8 1 3 5 3 0 2 5 10 10 6 6 3
Ftah C."ght 2 18 6 2 1 11 22 25 35 53 42
FI.h Kapt 0 3 0 0 2 0 3 14 0
Houra Fleh.d 2.25 3.50 4.00 2.00 3.00 7.00 7.00 <113.00 18.25 19.25 <11.25
Catch/Effort (h) 0.89 5.1<11 1.50 1.00 . 0.33 1.57 3.14 0.58 1.92 2.75 9.88

Sp.cl••

In IKln IIIIR IlIln IKln IlIln IKln IIIIR IKln IKIR IKln IKln IKln IKlc
"uak.I 1"nlla I 1 1
Common c.rp 1 1 2 4 4
Fallflah I 1 I
Rock ba.s I 3 3 2 10 21 27 13 40
L.po..'. ap 2 2 2
Pumpkln••ed 3 .. 7 7
Bluaglll 1 I I
Smal1mouth b••• 5 4 15 16 25 33 13 ,,, 111
".lleya 2 '2 2 2 6 4 8 4 4 6 50 50

1"otal. Par Day
Anglers
I'lah C."ght
Fi.h Kapt
Hours Flahlld
Catch/Erfort (h)

K • Kept
R • R.I ••••d
C • Total c.tch

9
26
3
9.76
2.67

5
3o
6.00
0.60

25
59
2
57.00
1.02

17
130
17
<II' .753.11

156
1217

1
22
113.5
1.91



TABLE e- 4 Craal data r.port.d for .ach aurvey d.y In AprIl 1990. at tha York Haven Gan.rating Station.

Day
River St.go

Ii Thursd.y
1.73

8 Sunday
2.U

21 Saturday
1.56

25 W.dn....d.y
1.50

TIme - MornIng (0900-1300). Mldd.y (1301-1700). ev.nlng (1701-2100)----------------------------------------------------------------_.--._-----------_.-..---------------------------------.-.--------------------------IMOrnlng I Mldd.y lev.nlng IMornlng I Mldd.y lev.n1ng IMornlng I Mldd.y IEv.nlng IMornlng I Mldd.y IEv.nlng I Total ..

Wa.th.r ICI.ar" Prt cldy CI.ar Prt Cldy Prt cldy Claar Ov.rc••t Ovarc.at Prt cldy Prt eldy Prt eldy Claar
Air hmp (Cl 12.00 16.00 14.00 7.50 " .50 11.50 14.00 17.00 16.30 16.00 21.00 26.00
Wat.r Tamp (Cl 8.70 8.70 9.00 8.00 9.00 9.50 14.00 15.00 14.70 17.30 18.50 la.OO
Angl.r. I I 6 a 4 8 3 22 23 12 8 8
I'ish t.ught I I 14 2 0 4 I 20 47 41 54 9
I'I.h K.pt I 0 0 1 I 2 10 19 IS 0
Houra 1'1.".d 1.50 5.50 15.50 6.75 5.83 6.84 1.60 41.16 73.76 21.75 40.00 12.60
C.tCh/Effort (h) 0.87 0.18 0.110 0.30 0.00 0.e8 0.e7 0.48 0.84 1.89 1.36 0.72--------------------------------------------------.._----------------------------------------------------------------------.-------------_.---_._---Sp.el••

IR IKIR IKIR IKtR IKIR IKIR II\IR IKIR IKIR IKIR IKIR IKIR II\IR IKlc
----------------------------------~--~----------------.--------------------------------------------------.------------------------------------------J::rj COllllllon c.rp 1 I 2 5 12 1 2 I 22 2 24
QuI Ilbae" 3 3 3

I WhIt••ucker I 1 I 1 2
,::. Ctlenn.' e.trl ..h 3 3 3

Rock b... 1 4 3 14 6 1 6 23 29
L.poml••1' 2 6 2 10 ID
R.dbr.... t aunfi.h 2 2 2
B lu.gil I 1 2 I 5 1 2 4 14 la
Smallmout" besa 1 I 1 12 12 3 27 6 64 4 68
L.rg.mou th b... I I 2 2
PomD"" .p 2 9 3 14 14
BI.Ck er.ppl. 2 2 2
Val low p.rch I I 1
Wall.ye Il I 2 1 I 16 16

Tot.ls Par D.y

1
104
194
49

1
232.2
0.84

28
104
34
74.25
1.40

48
68
13
111.0
0.58I"

20
6
I
18.42
0.33

8
16
I
22.50
0.11(til

------------.---------------------------------.------------------------------------------~---------------------------.-----------------------------.

Angler.
Fia" C.Ug!>t
"I.h K.pt
Hours "'shed
Catch/Effort

K .. Kapt
R "' R., ••••d
t .. Tot.I c.tch

" " :1



:I

TABLE E- 5 Creel data r.ported for .ach .urvey d.y \n May 1990. et the General Raservolr.

20 Sunday
2.34

16 Tuaadey
1.90

12 Saturday
l.91

3 Thuraday
1.32

------------------------------------------------------.---------------------------------------.-------------.---------------------------------------IDay
Riv.r Stage

Time - Morning (0900-1300). Mlddey (1301-1700). Evening (1701-2100)
---------------------------i;~;~~~;-i-;~;;;;-i;~;~;~;-iM;;~i~;-i-;id;;;-iE~;~;~;-iM;;~I~;-i-M~dd;;-i;~;~;~;-i;;;~I~;-i-;;dd;;-iE~;~;~;-i--;;;;;:----
------------------------------------------------------.------------------..------.-----.-------------.-------------------.---.----------------------W.atha ..
Air Temp (Cl
wate" Temp (C)

overc••tloverc••tloverc••tlprt CldYlovercaatjLt rain
13.00 14.00 11.50 12.70 15.00 14.70
17.00 17.00 17.00 15.00 16.00 14.80

Prt cldYlprt C'dYlove..ca.tloverc.atlprt CldYjOV...c•• t
19.00 25.00 18.00 lB.OO 23.50 19.50
17.50 17.50 17.50 17.00 17.60 17.60

A
n

91.... 16 15 1
7

129 liS 1
9

1
8

1
'3

1
0

1
29

1
14

1
15

Fl." Cau9ht 7 17 12 17 6 2 1 7 • II 15 2
Ft.h K.pt . 0 1 0 I I 0 I • 1 1 0
Hou..a FI.n.d 19.66 7.50 10.0B /81.00 23.00 20.00 10.25 22.00.. 90.50 72.18 13.75

~~~~~~~::~~~-~~!_-----------~:~~-----~:~~-----~:!!_----~:~!_----~:~~-----~:!~-----~:!~-----~:~~----_:_-------~:~~-----~:~!-----~:!~-----------------
Spacl.a-------------.----------------.--.-------------------------------------------------------------------.------.-----------_.-----_.--._-------_.------

5
6
9

64
I
I
1

4
1

1
5
9

63
1
1
1

139
1

3
3

t
3711

4
2

10
1
6

I R I K I R I 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 I R I K I R I K I R I K I R 1 K I C
-------------------------------~-------_._------------.----------------------._--.--------------------------.--------------------------.-----.------

I

Chann., c.UI.h
Rock ba••
Lapomta ap
Sm.llmouth ba••
Largemouth b•••
Vella.. p ...ch
wallaye

tIJ
I

1JI

Totala P.r Day

A",,1.,..
FI.h Caught
Fhn Kapt
HDU". FI.had
Catch/Effo..t (hI

16
36
I
27.24
1.32

56
15
2
124.0
0.12

21
6
1
32.25
0.26

56
2B
2
176.4
0.16 1

153
67

;59.9
0.24

K .. K.pt
R .. R.I ••••d
C .. Total catch



T~BLE E- 6 Cr•• 1 data reportad for e.ch .urvey day In M.y 1990••t the Wast D.m.-----.._---------------._---.-----------------------------------.---------------------------------------------------------_.----_._._._ ...--_._-----
Day
Rlvar Staga

3 Thurad.y
1.32

12 S.turdllY
1.91

IS Tuaatlay
!.90

20 SundBy
2.34

Tim. - Morning (0900-1300), Mldd.y (1301-1700). Evanlng (1701-2100)-----------------------------------------------._-------------------------------------------------------------------------------.---------.---------IMornlng I Midday IEvening IMornlng I Midday IEvenlng IMornlng I Mldd.y IEvaning IMorning I Mldd.y IEvanlng I Totals

Wa.thar Ova,.c••t Overc••t Lt r.ln Prt cldy OvarC.n Ovarc.at Prt cldy Prt cldy overc••tlprt CldYlprt CldYlove,.c•• tA'" lamp (C) 12.50 12.00 11.00 12.60 15.00 14.50 17.50 22.30 19.00 17.00 18.20 17.00
Weter Temp (C) 17.50 17.00 16.00 14.00 14.50 14.00 17.50 16.70 16.70 16.00 17.50 17.80

Anal ..... 0 0 3 I 0 0 I 0 2 O· 0 0
Flah Caught . 12 3 . 3 0
Fieh Kept . 0
Hou,.a Flahad 6.00 2.25 . 0.75 1.00
C.tch/Effort (h) . 2.00 1.33 04.00 0.00

Spacle.

In IlIln IKln IIIIR IKln IKln IKln IKln IKln IKln IlIln (Kin IKln IKlc

-------------------------------------------------------------------------------.--~-----------------------------------------------------------------

~ngln. I 3 I I I 3 I 0 1
1

Fhh Caught 12 3 3 18
FI.h Kapt ODD 0
Hou,.a FI.haa 6.00 2.25 1.75 10.00
Catc.../Effort (h) ~.OO 1.33 1.71 I,.eo

trJ
I

0\

Qu"lb.ck
e....nn.1 cattleh
Sm. I Imouth b•••
Wallaya

10
2

3

Tot.,. Pe,. Dav

3 3
3

10
2

3
3

10
2

k • Kept
R • R.I ••••d
C II Tot.l catch

/

:1



TABLE E- 7

]

Craal dot. raportad for aacn aurvay day In May 1990. at tha Eaot Dam.

Day
River StagG

3 Thuraday
1.32

12 Satur.llDy
1.91

15 Tunday
1.90

20 Sunday
2.3'1

t.tj
I

-...l

Tlma - Morning (0900-1300). Midday (1301-1700). Evanlng (1701-2100)------------._----------------------------------------------------------------------------------------------------.---------------------------------IMornlng I Midday levanlng IMornlng I Midday IEvanlng IMornlng I Midday IEvanlng IMornlng I Midday IEvanlng I To.al.

W.ath.r Ovarea.t Lt rain Lt rain Prt eldy Ovarcaat Ov.reaatlPrt cldy Prc eldy Ovorc••t Prt eldy Prt eldy over-ceet\
All" Tamp (C) 14.50 !l.50 11.00 13.50 14.50 12.80 20.00 22.00 21.00 15.00 18.00 20.10
Water Tamp (e) 17.30 16.70 le.30 la.OO 13.00 13.20 15.50 17.70 17.50 16.50 17.00 17.50 I

An"larl 2 2 4 2 B 5 0 2 '1 B 4 13 I
FI.h Caught 3 1 14 17 10 7 2 el 32 2<11 57 I
FI.h Kept 0 3 5 7 .. 13 36 IHou... Flohad 1.25 1.50 3.34 5.00 17.25 5.00 3.60 19.00 20.67 14.25 42.50
Catch/Effort (h) 2.40 0.67 4.19 3 ....0 0.158 1.40 . 0.57 3.21 1.55 I.Ba 1.34

5paela.
---------------------------i-;--i-~-i-;--i-~-i~R--i-;-i-;--i-~-i-R--i-~-i-R--i-K-i-R--i-K-i-R--i-~-i-R--i-;-i-R--i-K-i-R--i-K-i-R--i-K-i-R--i-K-i-~-

--------------------------------------.----------------.---------------------------------_.------------------------------------~--------------------Ralnbo_ t~cut I 1 1 1
Mu.kallun". I I I
COlMlon earp I I 1
Channa I eatfl.h 2 I 1 '1 4
Rock I>aa. 2 5 3 I 6 2 22 9 32 41
I..poml. ap 5 1 4 9 1 10
Graen aunfl.h I I I
Pumpkln.aad I I 1 5 7 7
8lu.glll 2 I 4 2 61 4 11 15
Smallmouth ba." II 1 14 2 4 22 IB 10 3 I 77 77
Largemouth ba.. 1 2 I 3 3
Pam.. ' ••1' 2 2 2
Whlta erapple 1 I I 3 3
Wallaya I 7 3 2 3 2 1 lB 4 9 II 1 10 I 50 12 62

Total. Par Day

Angler.
FI.h Caught
Floh Kept
HDur. P'.had
Cateh/Effort (h)

K._ Kapt
A • R.' ••••d
C - Total eateh

6
10
o
6.09
2.96

15
34
6 •
27.25
1.26

6
63
7
22.60
2.60

25
113
53
77.42
1.'16 I

I~;B
68
133.3
1.71



TABLE E- B Cre.1 data report.d for each .urv.y day In May 19BO.·at the York Hav.n O.naratlng Station.

20 Sunday
2.34I15 TundllY

1.90
• 12 S.turday

1.91
3 Thu".day

1.32-- --------------------- 1 -------------------- _tillY
Rlv... Stag.
-----------------------.----------------------._-----------------------------------.----------------------------------------------------------------I

TIm. - MornIng (0900-1300), Mldd.y (1301-1700). Ev.nlng (1701-2100)_________________________- w " • • _

IMornlng I MIdday IEvenlng IMornlng I Midday IEv.nlng IMornlng I Mldd.y IEv.nlng IMornlng.1 Mldd.y IEvenlng I Total.
;;;;~;;---------------------IO:;;~;;;-O:;;~;;;-O:;;~;;;-O:;;~;;;-O:;;~;;;-O:;;~;;t-p;;-~~~;-p;t-~~~;io:;;~;;t-;;;-~~~;-~;-;;t~--L;-;;t~--------------
Air Temp (C) 12.00 1~.00 13.00 IB.OO 16.00 14.50 21.50 21.50 20.50 19.00 18.00 17.30
W.ter Temp (C) 16.S0 10.50 16.30 lS.00 15.20 15.00 17.70 16.00 18.30 19.50 19.00 19.00

Angl.r. 1'2 I 6 17 17 8 14 7 27 22 3D 13
FI.n C.ught 9 0 27 7 13 6 37 2 89 17 14 71
FI.h K.pt 0 0 10 2 4 4 IS 0 42 7 2 45
Hour. Fl.h.d 11.64 0.17 10.00 17.84 37.50 23.50 28.75 15.25 40.75 35.84 43.59 41.75
C.tch/Effort (h) 10.76 0.00 1.42 0.39 0.35 0.28 11.29 0.13 2.18 0.47 0.32 1.70

Specl••

t R I II I R I II I R I II I R I II I R I II I R I II I R I II I R I K I R I K I R I K I R I K I R I K I R I II I C-------------------------------------------------------------------------------------------------------------------------------.--------------------
I;:xj
I

<Xl COtmlDn carp
V.llo_ bullh.ed
C"'.nnel c.tf! ah
Rock b.ea
Lepaml••p
R.db.....t .unf1.'"
Blu.gl II
Smallmouth b....
L.rg.mouth ba.a
W"'It. cr.ppie
Ve'low perc:h
W.Il.y.

2

I
4

8 1 I

1012 lOt I
2/

3
31 41

I I
I 4 6 9 39 26
2

2 4
I 1 I

12

I I
I

J I
3 4

1

3 1 I 3 , 3

2

4

4

3 1

~I
17 17

1 I
I 8 33 41

5' 4 21 e 20 1 64 62 126
I 20 4 20 24

7 7
2 I 3

15 I 39 39
1 I

3 3
I 1

5 I 1 II 25 4 29

--------------------------------------------------------------------_:~~~~~-~~~-~~~-----------------------------------------------------------------Angl ....
Fleh C.ugM
Fl.h K.pt
Hour. Flah.d
C.tch/Effo.. t (h)

19
36
10
31.01
1. Ie

42
26
10
78.84
0.33

48
128
57
84.75
1.51

85
102
54
121.2
0.84 1

174
292
131
315.8
0.92

II .. K.pt
R • Rel •••ad
C e Total catCh

:1



TAIlLE E-B

]

Craa1 data r.portad for .ach .urvay day In June 1B90, at tna Ganeral Ra.ervoir.

Day
Rlvar Stage

1 Prlday
1,86

10 SUf\day
1·,47

18 Monday
l.39

30 S.turday
1.17

trJ
I

1,0

Tima - Morning (0900-1300). Midday (1301-1700). Evanin; (1701-2100)
----------------.----.------------.-.------------------_.----.----~---------_.-----------------------------------------._--------_._._---._--.._----IMorning I Midday IEv.nln; IMorning I Mldd.y IEV."ing (Morning I Mldd.y /Evenlng (Morning I MIdday IEv."'ng I Totals--------------------_.-._-------------------------------------------._------------------------------------------------------_.----------------------
~s.'hsr Cisar Pre cldy Prt cldy Cl.ar Iprt cldy Prt cldy Haze Haza Dvarca.' Cl ••r Pre cldy Pre cldy
Air Temp (C) 21.00 25.00 24.00 21.60 25.00 26.00 26.00 30.50 25.00 28.80 29.00 30.50
Water Temp (C) 17.00 18.00 17.50 21.50 21.60 21.60 25.00 26.60 26.00 27.70 28.00 28.50

Anglera 10 5 2 51 57 22 16 13 1 64 23 18
Fhh eaug/'lt 4 11 I 64 18 17 30 19 12 88 82 23
Fish ll.spt 0.. 4 , 1 \ , I 3 1\ , 2
Houra Fi.had 8.00 21.50 2.00 117.3 82.41 76.51 30.74 40.00 8.00 134.~ 96.50 25.61
CatCh/Effort (h) 0.50 0.51 0.50 0.48 0.10 0.22 0.98 0.~7 .2.00 0.114 0.64 0.90
---------------------------------------------------~--------------~---------------------------------------------------------------------------------Spec I••-----------------------------------------.----------------------------------------------------------------------------------------------------------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 1 K I R I K I R (K I R / K I R I K 1 R I K I R I K I c
---------------------------------------------------~------------------------------------------------------------------------------------------------
RaInbow trout I I I I 1Co_on carp I 1 I
enennal catftah 1 1 I 3 4 8 I 1 I 10 9 18
Rock b.a. 4 2 3 4 I 2 2 I I~ 5 19
Lapoml. ap , 1 ;1 I 4 31 6 5 2 2 3 5 29 7 36
BluegIll I I 3 4 1 ~

Smal1mouth b.... 4 11 38 II 8 I 10 \I I 12 I 4 2 89 5 60 13 226 10236
Wallav. 8 2 I 8 2 10
-------------------------------------------------------------------------------------------------------------------------------._-------------------Totala Par Day
-----------------~------------------------------------- --------------------._--------------------------------_.--------._---------.-----------------

''''Il
l
ar" I '7 I '30 I 29 I 115 1271

Phh C."ght 16 79 61 171 327
FI.h K.pt 0 6 Iii 14 3S
Ho~ra P(ahad 31.50 276.3 76.74 256.4 1840.9
CatCh/e'fort (h) 0.51 0.29 0.79 0.67 0.5'-------.------------------.-------------------------------------------------------------------------------------------------------------------------
K • K.pt
R ., R.l ••••a
e • Total catch



"

~~~~~_::~~---~~~~~-~~~~-~~~~~:~~-~~~.~~:~-~~~~~~-~~~-~~_:~~~-~!!~~-~:_:~~-~~~:_~~~:-----------------------------------------------------------------
30 Satu..dav

1.17
18 Monday

1.39
10 SundeI'

1.47
I F.. ,dIlV

1.68 I .
__________________________________________________________________________ • M _

Day
Rlva.. Stag.

5
57
7
9.50
6.00

13
83
12
23.99
2.63

2
2

1.50
1.33

2
4
4
4.00
1.00

ooooo1
24

5.75
4.17

I
10

2.00
5.00(h)

Anglare
Fleh Caught
Pllh K.pt
Hou..e Flehed
Catch/Effo.. t

Ttme - ~o ..ntng (0900-1300). Midday (1301-1700). EvenIng (1701-2100)-----------------------------------------------------------------------------.----.--.----.-------.-------.-----------------------.-----------------
I~o ..nlng I Midday IEv.nlng I~o..nlng I Mtdday IEv.nlng I~o..nlng I Midday IEv.nlng IMo..nlna I ~Idd.y IEv.nlng I Totale

-----------------------------------------------------.------------.------_.-------------------------------------------------------------------------
W••t~... IP..t CldvlP..t C1dVIP.. t C1dVlcl.... \P.. t CldYIP.. t cldVIHeze IHaze 10v...c.atlcl.a.. /P.. t C1dYIP.. t CldV/AI .. T.mp (C) 21.60 23.50 23.50 24.20 24.00 23.20 25.00 28.00 25.00 28.00 28.30 29.00
Wat... T.mp (C) 18.10 li.80 19.50 21.00 21.00 22.00 24.30 26.30 25.60 27.50 27.60 28.00

13 I36

~8.25
1.97

Sp.cl.e

t:tJ
I

f-'
o

IR IKIR IKIR IKIR IKIR IKIR IKIR IKIR IKIR IKIIl IKIR IKIR IKIR IKlt
Comman c....p

I
20 20 20

Vallow bullh.ad , I I
Ch.nn.1 c.tf1eh 4 I 111 10 23 8 14 2 57 22 79
Rack ba•• 2 n 3 14 2 16
Lepomia ap 1 I 1
SlllIIllmouth b.aa 8 3 28 12 I 14 I 55 2 67
W.II.va 2 1 4 4 I 11 1 12

Totale P... Dill'

Anglers
Ft.h Caught
Ftah K.pt
HoU.... Fteh.d
Catch/Effo.. t (h)

2
34
o
7.75
4.39

o 4
6
4
5.50
1.09

31
156
23
51.74
3.02

1
37
196
27

1
64.99
3.02

1\ Ie K.pt
R • R.I ••••d
C • Total catch

:1 "



:1

T"'SLE E-l\ Creel data raportad tor .ach aurvay day In Juna 1990. at the East Dam.

30 Saturday
1.17

18 Monday
1.39

10 Sundllly
1.41

1 "rldlllY
1.86

Day
RIver StelJa I
-~---------------------------._------_#---------------------------------._---.---------------.---.---..------.------------------------------------.-
-~---------------------~----------_.--------------------------------~--------------.------------------------- -------------------------_.------------I

Tim. - MOrnlnlJ (0900-1300). MidgeI' (1301-1700). Ev.nlnlJ (1701-2100)
--------------------------------------------------------------.--------------._.-._------_.--_.----------.-------~----------------------------------/MornlnlJ I MIdday IEvanlnlJ IMornlnlJ I Midday IEv.nlnlJ IMornlng I Midday IEvenlng IMOrnlng I Mlddey IEv.nlng I Totala_______________________ • __• w • • • • • • ~

W••th.r ICI.ar lprt CldYlprt CldYlprt CldYlprt C1dylprt CldYIHaZe IH.ze loverce.tlprt cldylPrt Cldy!prt Cldyl
Air l.mp (C) 19.00 24.00 24.00 23.50 25.00 23.30 23.50 25.50 28.50 25.00 127.00 21.50
Wat.r T.mp (e) 15.50 17.00 19.00 20.30 20.60 20.30 23.70 25.00 26.00 27.70 29.00 31.50 J
Angl.r.
Fbh C.ught
FI.h Kept
Haur. FI.h.d
Catch/ettort (h)

4
79
3
9.75
B.l0

2
o
Q
0.75
0.00

o II
:3
Q
5.00
0.60

12
7
4
IB.91
0.37

9
12
6·
22.25
0.64

3
20
\
4.B3
4.14

2
24
\
8.00
3.00

3
7

7.50
0.93

8
37
5
27.00
1.37

o 5
16

11.00
1.415

Spec I ••
---------------------------------------------------------~----------_._-----------------------------------------------------------------------------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 R I K I R I K I R I K I R I K I R I K I R I K 1 c
---------------_._---------~-------------------------------------------------------------------------------------.-.-----------.--------------------Gb",ard elt.d I 3D
IIreol< trout

I;Ij M"al<.n U"lJ.
Comman carp

I I I I I 21
I 4

I V,l\o.. bulln.eo \
I-' C....nn.1 cetfla" 3 &
I-' Roell b ••a 2

Lapoml••p 2
RadOra•• t .un'l.h
Or••n aunf'eh
Pumpkln..ed
Dlu,glll I
S..,llmouth be". 15 I I I 1 I 1 I 1 I 14
L.rg,,,,out... ba•• I
Pomoal. ep
IV...tt. crappl. 4
V.\\D'" 'P.,..ch 1
Wall.y. 23 3

4

5

1
13

30 30
3 , :I 3

1 1
2 I II 11

1 1
3 11 9 20

4 I 1 1 7 7
5 5 I 12 12

1
\
\

3

21 I I 5 5
18 9 72 3 75

I 2 2
2 I 2 2

4 4
I I

25 :I 26

Total. P.r Day
-~------.-------------._---------------------------------~-----------------------------~---~--------------~----------------------------------------~Ang'.r.
Flah C.ught
Ft." Ke"t
Hour. FI.h.d
catCh/Effort (It)

6
79
3
10.50
7.52

27
22
12
46. \6
0.49

8
51
2
20.33
2.51

13
53
5
3B.00
1.39

Is'!
205

122
1115.0
I 1.76

K. Kapt
II. R....".·o
C • lotal catch



TIIBLE E-12 Creel data reported for each Burvay day In June 1990. at tha York Haven Generating Station.

Day
RIver Stage

I FrIday
I.BS

10 SundeI'
1,47

18 Monday
1.39

30 Saturday
1.17

. Tima - MornIng (0900-1300). MIdday (1301-1700). EvenIng (1701-2100)-------------------------------------_._.----------------------------.._---------------------------------------------------------------._.-_._------
IMornlng , Mlddey IEvenlng IMornlng I Midday IEvenlng IMornlng t MIdday IEvenlng IMorning I Midday IEvanlng I Totala----------------------------------------------------------------------.----------------------._._---------------------------------------------------

"'••th.... Prt cldy Prt cldy Prt Cldy Prt cldy Prt Cldy Prt cldy Haze Hl!!Iz. Hvy raIn prt cldy Prt cldy Prt cilly
IIlr Temp (C) 20.00 24.00 22.00 26.00 24.00 22.00 28.00 29.30 20.00 31.30 31.50 2B.30
Wat... Tamp (el 16.00 18.00 18.00 22.00 22.00 22.00 211.00 25.00 25.00 29.00 29.00 28.70
Anglers 7 9 11 15 34 IS 9 9 10 10 16 IS
Fl.h Caught 14 12 77 27 29 5 15 12 5 45 52 45
Flah Kapt 7 5 32 6 14 0 0 3 4 34 39 10
Hour. FI.had 17.83 19.25 49.00 48.50 87.08 20.66 22.75 11.01 11.50 36.75 64.16 38.50
Catch/E'fort (hl 0.79 0.82 1.57 0.56 0.33 0.24 0.66 1.09 0.43 1.26 0.61 1.23

----------------------------------------------------------------------~~~~~~~-----------------------------------------------------------------------IR IKIR IKIIl IKIR IKIR IKIIl IKIR IKIA IKIR IKIR IKIR IKIR IIlIIl I K I c
------------------------------------------------~---------------------------------------------------------------------------_...--------_.----------t;Ij Canwnon carp 3 5 7 B 2 I 9 4 21 39 'l 42 61 103

I Channal ca~flah 4 1 5 2 B 12 7 7 5 17 34 51
!-" Rack baaa 2 2 2 14 I 3 :2 I 2 I 1 5 26 31
r-J Lapo..ia ap 2 I 4 I 2 2 2 8 6 14

Radbraaat aun,lah 1 13 14 14
PUlllpklnaead :2 2 4 4
Bluaglll 3 2 1 1 2 2 7 4 II
Smallmovth ban I 1 10 9 9 2 4 I I 5 I 20 61 3 64
La.."emoutl1 baa. I I 2 2
Pomo.la III' 1 5 5 1 6
Whlta cra",,'a 1 2 :2 2 3 5
WalIaI'. 1 I 22 2 1 I :2 I 2 31 2 33

Totala Par Day

IIn"lar l
Flah Caught
Flah Kapt
Houra Flah.d
CatCh/Effort (h)

K a Kapt
R • R••••••d
e • Tot.1 catch

27
103
44
OS.OB
1.20

65
61
20
156.2
0.39

:1

28
32
7
45.26
0.71

41
142
63
136.4
1.04 1

161
330
154
424.0
0.60



TAaLE E-13

]

Cra.l aata raportad for aach aurvay day In July 1990. at tha Ganaral R.a.rvolr.

Oay
Rlller Staga

6 FrIday
1.22

14 Saturday
1.6B

23 Monday
1.46

29 Su"day
1.26

Tlma - Morning (0900-1300). Midday (1301-1700). Evanlng (170Iw2100)
----------~-------------------------------------------------------------------------------------------------------------------.---------------------IMorn'ng I MIdday IEvanlng IMorning I Midday IEvaning IMorning I Mladay IEvening IMorning I Midday IEvenlng I Total.-----------------------------------------------------------------------------.------------------------------------------------------------------.---"'e.tha,. P,.t cldy Prt cldy Prt cldy Lt ,.aln ILt r.ain Lt "aln Prt clay Prt cldy Prt cldy Prt cldy Pl"t cldy Prt cldy
"II" remp (C) 26.00 27.50 28.00 IS.SO 20.00 21.50 29.00 30.00 25.20 24.50 29.00 2S.00
"'ate" remp (C) 27.00 28.50 29.&0 19.50 19.50 20.00 27.00 26.00 27.00 26.00 27.S0 27.80

Angl.ra 17 13 25 4 II 6 13 7 3 49 23 3D
fllah Caught 52 59 43 6 26 18 14 12 : I 201 40 70
F'ah Kapt 1 4 4. 0 5 2 2 3 1 IS 0 7
Houra Ftahad 49.08 45.50 29.41 11.25 16.00 33.50 30.34 19.67 10.92 121.9 49.50 47.00
C.tch/Eff",.t (h) 1.06 1.30 1.46 0.53 1.62 0.&4 0.4B 0.61 0.09 1.65 O.BI 1.49

SpaClaa------------------------------------------------------------------------------------------------------------------------------------------------.---I R I K I R I II I R I K I R I K I R I II I R I II I R I K I R I K I R I K I R I K I R I II I R I K I R I II I C

tIj Conmo" carp I I I

I Chan".1 caU teh 5 2 I 5 2 2 1 1 1 4 I 4 21 B 29
Rock ba•• 4 I 1 I; I 6 6 13 1 2 4 39 5 44..... Lapomta ap 17 I 3 2 2 1 1 11 35 3 38

W Radbra.at aunflah 1 1 1
PumpkI neaad 2 2 2
BluegIll 1 1 I
Smallmouth b••" 42 I 51 3 18 3 14 2 10 12 1 6 167 13 38 44 3t 400 26 426

Total. Per Day----------------------------------------------------------------------------------------------------------.-----------------------------------------AnOl.,..
fl\ah CaugM
fllah Kapt
HOUI". Fhhad
Catch/Effort (h)

II • Kapt
R • R.J ••••a
C • T"tal catch

55
164
9
124.0
1.24

23
SO
7
60.75
0.82

23
27
6
60.93
0.44

102
311
22
218.4
1.42

1203

1
~:2
464.1
1.17



TABLE E-14 Craal data raportad for aaeh a..rvay day In July 1990. at tha Wast Dam.

Day
Rlva,. Stag.

8 F.. lday
1.22

14 Saturday
1.68

23 Monday
1.48

211 Sunday
1.26

tr.l
I
~

tI:>o

Tlma - MornIng (0900-1300). MIdday (1301-1700). Evanlng (1701-2100)
-----------------------------------------------------------------------------------------------------------------------_._-------------------------~IMorn1ng ( Midday IEvanlng (Mo..nlng I MIdday (evanlng (Morning ( Midday IEvaning (Morning I MIdday (Evanlng I Totals

\Ii•• ther Prt eldy Prt cldy Prt eldy Ov.rcaat Overca.t Lt raIn Prt cldy Prt cldy Prt Cldy Prt Cldy Prt cldy Prt cldy
Air Tamp (e) 26.60 28.00 27.70 19.70 20.00 ·21.70 29.00 29.00 26.20 25.00 26.60 26.60
Ifatar Tamp (e) 28.00 28.60 211.00 111.70 20.00 20.50 28.30 27.00 27.00 28.00 28.00 27.50

Angl.... 4 2 2 2 0 0 2 0 a 5 2 4
Flah Caught 21 IS 4 5 II . . 22 a 35
Flah Kapt I 3 3 1 . 7 0 5
Houra F1.had 9.25 4.00. . 1.00 2.00 6.00 14.00 0.34 12.00
C.tch/Effort (h) 2.27 3.75. 4.00 2.50 1.1i0 1.57 0.00 2.92
-------------------------------------------~~-------------------------------------------------------------------------------------------------------Spacla.
---------------------------i-~--i-;-i-R--i-;-i-R--j-;-i-R--j-K-j-R--j-K-i-R--i-K-j-R--i-K-i-~--i-K-i-R--i-K-i-~--i-K-i-R--i-K-i-R--i-K-i·;--i-K-i·~·

-.------------------------------------------------------------------------_._------------------------------------------------------_.----------~----

~=:~::~ ::tft.h I '1 7 31 3\ I '\ I I 71 I I I \ I 3 51 12 '; 2~
S~II~outh baa. 20· 5 . I 3 2 21 27 79 79-----------------------------_.---------------------------------------------------------------------------------------------.-._--------------------

Totala P." Day----------------------------------------------------------------------------------------------------------------------------.------------------.----
Angl.,.a I B I 2 I 2 I 11 123FI.h Ca"llht 40 5 9 57 I'll
F1.h Kapt 7 I 7 II 20
Hour. FI.had 14.25 2.00 6.00 26.34 49.59
Catch/Effort (h) 2.61 2.50 . 1.50 2.16 12.26____________________________________________________________________________________________________________________________ • w_

K • K.pt
R • R.t ••••d
C • Total catch

:1



]

TABLE E-15 Cre.1 dete reported 'or eech eur",.y day in July 1990. ot the Eoat Dam.

Dey
River Steg.

6 Frltley
1.22

14 Saturday
1.68

23 Manual'
1.46

29 SundaY
1.26

Tlma • MornIng (OeOD-1300). Midday (1301-1700). Evanlng (1701·2100)----------------------------------_.----------------------------------------------------------------------------------------------------------------IMornlng I Midday IEvanlng IMorning I Midday IEvenlng IMornlng I Mlddey IEvenlng IMornlng 1 Mldd.y fEvonlng I Total.

W•• ther Prt cldy Prt cldy Prt cldy Ov.rc•• t O"'orc••t H",y raIn Prt cldy Prt cldy PrJ cldy P,.t cldy Prt cloy Prt cldy
All' Temp (C) 26.00 29.00 :n.50 18.30 20.50 21.50 27.30 28.00 26.00 23.00 27.00 26.00
Wat.r romp (Cl 28.30 30.70 31.00 16.30 19.50 20.50 26.00 27.00 27.00 25.00 28.00 28.00

Anglere 3 3 2 2 0 0 9 I 4 10 2 10
FI.h C.ught 10 38 5 1 . 21 3 8 22 9 20
Flail K.pt

:Loo
3 2 9

liour. Flehod 3.25 10.00 IS.OO 20.00 2.00 2.00 13.16 4.00 23.51
Catch/Effort (h) 3.06 3.80 1.00 0.33 1.05 1.50 4.00 1.67 2.25 0.B5

trJ
I

f-'
U1

Specl ••--------------------------------------------------------------------------------------------------------------------------.-------------------------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 r K I R I K I R r K I R I K r R I K I R I K I R I K I C----------------------------------------------------------------------------------------------------------------------------------------------------ConvnDn carp I 2 I 4 4
Ch.nn.1 c.tfi.h 1 1 2 2 I 6 I 7
ROCk b••• 1 4 I 6 6
L.poml••p 2 19 II 7 3 5 4 5 9 50 B 58
Pumpkin.oad 1 1 1
61"0,,111 4 2 t 6 1 7
Smallmouth bllll" 7 15 9 2 1 10 3 I 3 49 I 50
Largemouth bass I 2 I '2 3
WIlIt. cr.ppl. ( I I I I 1 1

Totlll. Per Day---------------------------------------------------------------------------------------------------------------------------.------------------------
1
46
137
14

1
85.92
1.59

22
51
11
40.67
1.25

14
32
3
24.00
1.33

2
I

3.00
0.33

8
53

18.25
2.90(h)

Angl.,..
FI.h Cllught
Fl.h K.pt
Hou,.." fi8hed
Catch/Effort I------------------------------------------------.--------------------------------_.-._--------------------------------------_._---------------------K • K.Dt
R • R.I ••••d
C • Tot.1 clltch



TABLE E-16 Creal data reporte" for aach aurvay day In JUly 1990. at the York Haven Ganeratlng Station.
Day
Rlvar Staga

6 flrldey
1.22

14 Saturday
1068

23 Monaay
1.46

29 Sunday
1.26

Tlma - MornIng (0900-1300). MIdday (1301-1700). Evanlng (1701-2100)
-------------------------------------------------------.---------------------------------------------------------------.----------------------------IMornlng IUldday IEvenlng IMornlng I MIdday levanlng IMorn'"g I Mldday-IEvanlng IMornlng I MIdday IEvanlng I Totals-----------------------------------------------------------------------------------------------------------------------.----------------------------Waathar Prt cldy Prt cldy Prt cldy OYarcaat Oyarcaat Lt raIn Prt cldy Prt cldy Prt cldY Prt cldy Prt cldy Prt CldYI
Air Tamp (C) 26.30 30.00 26.30 19.30 22.00 18.60 27.00 31.00 27.60 28.50 27.60 22.90
Watar Tamp (C) 28.70 28.60 27.70 19.70 20.00 19.60 25.00 26.50 26.30 27.00 27.90 26.90

Anglara 2 6 . 4 2 6 7 6 2 2 IS 21 25
Flah Caught 0 30 6 I 4 4 3 I 3 15 30 64 I
Flah lIapl 0 10 3 1 3 2 0 1 • 6 B 2
Houra Fiahad 4.00 21.00 1.51 1.33 7.50 16.00 4.16 2.83 2.00 26.75 56.50 83.25
Catch/Effort (h) 0.00 1.43 3.97 0.75 0.53 0.25 0.72 0.35 11.50 0.52 0.53 0.77

----------------------------------------------------------------------~~~~~~~---------------------------------------------------------------------..f;:I;l I R I II I R I II 1 R I II I R I II I R I K I R I K I R I II I R I 1\ I R I II I II I K I R I K I R I K I R I K I C
I

---------------------------------------------------------------------------~----------------------------------------------------------------------.-I-' Common ca,.p 1 , I I 1 I 1 4

21
B 3 11

0) Channa1 catflah 3 2 3 I 3 I 2 I S 2 21 25 21 46
Rock ba.. 1 1 1
Lepomla ap 6 1 5 12 12
Pumpklneaad 1 1 I 1 I 2
Bluag" I 1 I I I
Smellmouth blllla lB 4 I 2 I 7 I 31 60 5 65
Largemouth b••• I , I
Wallaye 2 1 13 5 I 17 5 22

Tot:ala P.r Day
-------------------------------------_.--------------------------------------------------------------------------------------------------~----------

Anglara I 12 I 15 '10 I 61 198'Iah Caught 36 9 7 lOB 1'61
Fleh Kept 13 6 I 17 37
Hours Flahad 25.51 24.83 6.B9 16B.5 1228.6
Catch/Effort (h) 1.36 0.36 0.78 0.65 0.70

1\ • Kept
R • R.t ••••"
C • Tota. catch

;1'



T

TABLE E-17 Cra.1 data raportad for aach aurvay day In Auguat 1990. at tha Ganarel Raaorvolr.

26 Sunday
1.55

2... Frl<fay
1.43

16 Thursday
1.21

II Saturday
1.28

Day
Illv.r Stall.
--------------------------------------------------------------------------------------.---------------------------------------------_.--------------I

Tlma - Morning (0900-1300). Midday (1301-1700). Evening (1701-2100)------------------------------------------------------------------------------------_..---------------------------------------------_.----_._.------
IMornlng I Midday (Evanlng IMornlng I Midday IEvanlng IMornlng I Midday IEvanlng IMornlng I MIdday IEvanlnll I Total.

---------------------------~-------------------------------------------------------------------------_.---------------------------------------------
Waathar lovarcaai/prt CldYlc.laar /prt CldYlprt CldYlprt CldYlovarcaatlovarca.tlprt CldYIHa~a Iprt CldY/Haze
Air Tamp (e) /25.00 27.50 24.00 26.00 25.00 27.0D 20.00 22.00 23.00 25.50 29.Do 2B.OO
watar Tamp (C) 23.50 24.50 24.00 26.50 26.80 27.50 19.00 19.50 19.70 22.00 24.00 24.00

Anglars
Ftah Caught
Flah Ke"t
Houra Fhhad
Catch/Effort (h)

34
167o
79.09
2.11

13
38

4lh 75
0.76

2D
"'S
9
4 .... 60

·'1.01

25
59
11
BI.60
0.98

16
130
27
71.09
1.83

18
35
I'"
39.16
0.89

o 5
6
I
B.OO
0.67

I
Do
2.00
0.00

66
lB6
7
251,8
0.7...

20
76o
122.0
0.62

IS
9o
33.09
0.27

Spacles
I:Ij
I
I-'
-....l

----._------------------------------------~----------- ---------------------------------------------------------------------------------------.------I R I K I R I K I R I K I R I II I R I II I R I II I R I K I R I K I R I K I R I K I II I K I R I K I R I K I C
--------------------------------------------------------------------------------------------------~-._----------------------------------------------COrnnJ'C" c.rp 1 I I
Cha,;nal caUlah I I I 1 9 6 I I 4 1 4 I I 24 B 32
Rock ba.a 5 I 5 ... 7 2 18 6 24
Lapomla 'a" 12 4 10 1 12 I 40 40
Radbr.aat aunflah 1 I I
PumpkI nsa.d I I 1
81uag'II 3 2 2 1 11 1 9 I 29 1 30
S",al I mouth ba.. 1"13 31 23 2 37 II 91 22 17 10 5 143 2 B6 6 562 47 609
Largamouth ba.. 2 2 2
PomoK1. ap 6 I I 6 7
V.I low J).rch Z 1 2 I 3
W.llaya . I 1 1

Totala Par Day

Ap\glar.
FIsh Caught
FI.h Kapt
Houra Flahad
Catch/Effort (h)

67
250
9
173.3
1.44

59
22...
52
171.8
1.30

6
6
1
11.00
0.55

104
271
7
406.8
0.67 1

236
751
69
762.9
0.98

II .. Kapt
R • Rel ••sed
C .. Total catch



TABLE E-Ie Cre.l data r.part.d far aach .urv.y d.y tn Augue~ 1990, at tha We.t Dam.

Day
Rtver Stage

11 S.turd.y
1.28

16 Thur.day
1.21

24 Frlaay
1.43

26 Sunday
1.65

Time - Merntng (0900-1300). MIdday (1301~1700), Evening (1701-2100)
-----------------------------------------------------------------------.----------------------------------------------------------------------------
~ ~ ~~~~~!~~~~_~!~~~~_~~~~~~~~_~~~~~~~~_~_~~~~~~_!~~~~~~~_!~~~~~~~_!_~~~~~~_!:~~~~~~_ l~~~~~~~_l_~~~~~~_~:~~~~~!_! __~~~~~~~ _
W.ath.r IPrt cldy Prt cldy Prt cldy Prt Cldy/prt cldy Prt CldYlovarcaetlov.rc•• tlprt C'dYIH.ze Iprt C'dYIHezeAIr Temp (C) /24.00 27.60 2S.00 28.00 28.00 28.00 20.80 23.00 24.70 28.60 20.00 26.00
Wat.r T.mp (C) 22.eO 24.50 24.00 25.50 26.60 27.60 20.10 21.00 21.00 22.70 24.60 24.50

Angler. 0 0 0 2 II 2 0 0 0 0 0 0
FI.h C.ught • • II 8 16
FI.h K.pt •••• 4 I
Hour. FI.h.d '" 6.00 4.00 7.00
Catch/Erfort (h) I. . . 1.83 2.00 2.29

Sp.ct••
-------.--------------------------------------------------------------------------------------------------------------------------------------------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 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 I C

15
IB

2

510
18

2
II9

4
2

~I4
1

10
Chann.l catt'hh
Smalllllauth ba••
W.II.y. I
----------------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------~------------------------------------------------------------------------------j---------------------

l:t:I
I

I-'
ex>

Total. P.r O.y
__________________________________________________________________ • kk_

1

5
36

~7.00
2.06

oo5
35
5
17.00
2.06

o

(h)

Angler.
FI.h Caught
P1.h K.pt
Heu... Ft.h.d
Catch/Effort .1
-------.---------------------------------------------------------------------------------------------------------------------------------------_.---IC • K.pt
R • R.l ••••d
C • Total catch

:I



TABLE E-19

~I

Creel dete reported for .ech survey day In August 1990. at the Eost Da~.

Day
RI ... r stag.

II Saturday
1.28

16 Thursday
1,21

24 FrIday
1.43

26 Sunday
1.55

TIm. - Morning (0900-1300). MIdday (1301-1700). Ev.ning (1701-2100)

--------------------------------------------------------------------------------------------------------------------------
--------------.--.--------

IMornlng I Midday IEv.nlng IMornlng I MIdday IEv.nlng IMornlng I MIdday IEv.nlng IMornlng I MIdday IEvenlng I Totals

;;;t~:;---------------------I~t-;:1~·-I;;t-~i~;-I;;t-~i~;-I;;;-~~~;-I
;;;-~~~;-I;;;-~i~;-IO~;;~::t-lo~:;~::i-1;;t-~i;;-IH:;;-----IP;t-~i;;-

IH:;:-----------------

AIr Temp (Cl 22.30 27.30 29.00 25.00 27.60 28.00 21.0D 24.00 26.00 25.50 25.00 26.0D

Water Temp (C) 22.DO 24.50 24.00 25.30 28.00 29.30 20.20 20.30 21.70 . 22.9D 24.00 24.50

Angt.r.
Plah Caught
Fla" K.pt
Houra Flailed
Catcll/Effort (h)

3
.3

15.75
0.52

2o
o
2.00
0.00

4
6
D
4.00
1.50

o o

0.25
4.00

o

0.25
4.00

4
oo
0.68
0.00

6
4
4
17.00
0.24

7
5
5
31.00
0.16

4
3
3
7.00
0.43

t'<j
I

I-'
\0

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

----------------------------------.--------
--------

SpecIe.

---------------------------------------------._--------------------------------.--------------------------------------------------------------------
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 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 I C

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

---------_.-----------------------~------------
-------

Co_an carp I ~I
1 1

Channel cUflall 1 1 2 I 3

Lepornle ap 2 1
3 3

BluegIll I I 1 1 1 2

5mal1mQuth lJa.s 3 1 4 3
11

4 8 12

Lergemouth ba..
I 1 1

Pomoxt. ap 1
1 1

Totals Par Day

--------------------------------------------------------.------------------------------------------------------------------
-------------------------

Anglers I iii I 1 I 5 I 18 134

Fleh Cau;ht iii 1 I 12 23

Ftah Ka"t 0 • 0 12 12

Hours Flahed 11.75 0.25 0.93 55.00 67.93

Cetcll/Ef'Drt (h) I 0.77 4.00 1.08 0.22 0.34

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

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

K • Kapt
R • R••••••d
C • Total catch



TABLE E-20 Craal data raportad for aach .urvay day In August 1990. at tha York Haven Generating Station.

Pay
Rtvar Sta,,_

I I Satu..day
1.29

III Thurllday
1.21

24 F.. ldllY
1.43

21l Sumlay
1.55

t>::l
I

N
o

Time - Mo..nlng (0900-1300). Midday 11301-1700). Evening (1701-2100)-------------------------------._.----------------------------------------------------------------------------.------._--------------.--------------IMo..nlng I Mtdday IEvaning IMo..ning I MIdday IEvanlng IMo..nlng I MIdday IEvenln; IMo..nlng I MIdday levanlng I Totals
;;;;~;;---------------------;;;-;i~;-;;;-;i~;-;;;-;i;;-p;;-;i~;-;;;-;i~;_ci;;;----~;;;;;;-I~~;;;;;;-;;;-;i~;-;;;-;i~;-;~;-;;d;-Ici;;;----------------
AI .. Tamp (e) 25.70 25.00 24.90 26.50 26.00 28.00 22.00 24.80 23.50 29.70 29.00 23.50
Wat ... Tamp (e) 22.90 23.00 23.50 25.50 27.00 25.10 19.70 20.00 20.10 22.90 23.00 24.00

IIngl.... 15 24 17 0 2 19 1 2 4 4 10 24
FI.h Caught II 12 7 • 0 13 4 5 1 5 20 131
Flah Kapt 3 2 4 • 0 5 2 3 a 0 7 7 .
Hou..a Fiahad IB.e8 26.58 40.17 8.00 29.26 4.00 4.00 1.34 11.75 17.75 46.00
Catch/Effo..t (h) 0.56 0.45 0.17. 0.00 0.44 1.00 1.25 0.75 0.43 1.13 0.67

Spacla.---------------------------.----------------------------------------.-----------------------------------.-----.----.--------------------------------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 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 f C---.----------------------------------------------------.-------------------------------------------------------------------------------------------Cornmo" carp :z 1 2 :z 3 1 8 5 11
WhIt••ucka" 1 1 I
Ch.nnal c.tfl.h 4 2 3 1 1 5 I; 2 2 1 I 8 16 3 41 13 54
RoCk b••• 2 2 2
L.pom1a ." 1 4 1 I 6 1 7
R.db.....' lunfl.h 2 I 6 I 8 9
Sl!IIIllmouth b••• 2 2 5 3 , 8 I 20 2 22
Bla"k C...ppl. 1 , 1
W.I lay. 1 I I 2 :I

Tot.lll Par Day
---------------------------------------.-------------------------------------------------------------------- -------------------------------------~--

Angl.... I 56 I 21 I 7 I 38 1122Flah tau~ht 30 13 10 56 109
FI.h KIp! 9 5 5 14 33
Hou... FI.hed 85.41 37.26 9.34 75.50 \208.5
C.tch/Efro..t (h) 0.35 0.35 1.07 0.74 0.5:1
-------------------------------------------------------------------------------------------------------------------------------------------_.-----~-K • Kapt
R • Rel ••Il.d
t • Total catch

:]



TABLE E-21

]

Craal data r.port.d fOr aaCh .urvay day In Saptambar 1990, at the Ganaral Re.arvolr.

Day
Rlvar Staga

4 Tuaad.y
1.22

9 Sunday
1.12

22 Saturday
1.23

27 Thur.day
1.23

T~ma - Morn~nv (0900-\300). ~\dd~Y (\30\-\700). Evan~ng ('10'-2\00)'
-----_.-------------------._-------------..------------------------------------~----------------------------------_.-------------------------.----.-IMornlng I Midday IEvanlng IMornlng I Midday IEvanlng IMornlng I Midday levanlng IMornlng I Midday IEvanlng 1 Totals-.------------------------._-----------------------------------.----.--------------------------.---------.---------------------_._._--------_.------
Waathar /prt Cldy/prt CldYlprt CldY/Lt rain /ovarcaatlovarcaat/Lt rain lovarcaat/prt CldYIF09 /prt CldYlclaar
~Ir Tamp IC) 20.50 24.50 23.00 16.00 lB.90 18.90 17.00 IB.60 IB.50 17.00 19.50 19.00
water Temp (C) 25.00 25.20 25.20 23.00 23.00 22.20 \8.00 lB.OO 18.20 18.20 17.00 17.00

Angl.,..
Fla" C.ught
l'hh K.pt
Hour. Flahad
CatchlEffort (h)

16
40
6
29.34
1.36

12
78
'9
52.16
1.48

4
5,
10.00
0.60

22
77
HI
77.75
0.99

13
25
4
IB.84
1.33

17
51
11
311.50
1.32

Spaci••

7
14
o
10.50
1.33

26
144
a
71.01
2.03

24
135
20
61.50
1.66

16
'16
13
17.00
2.71

17
78
23
'16.00
1.62

28
142
9
60.00
1.77

\:tj
I

N
l-'

I R I K I R I KI 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 I R. I K I R I K I R I K I R I K I C

Fellftsh I I 1 1
Ch.nnel c.tft.h I 5 12 3 3 1 4 I 50 1 12 3 97 9 96
ROCk ba.a I I 3 I I I I 1 1 6 5 11
L.gomla ap 9 2 1 4 4 3 4 2 2 I 1 I 2B 6 34
Radbraaat aunflah 1 I 1
Dlusgtl1 2 4 1. \ 3 \ 5 \ 1 9 \1 20
Srnallmouth ba•• 19 3 51 19 2 I 39 II 10 31 5 14 74 9 101 16 31 7 54 22 132 9 557 100 657
Pamoxta Bp I e I 7 7
Whh. cr.ppla I I 1
BI.Ck cr.ppla 2 2 2
Well.y. 2 I 3 3

Total. Par Day

AngJara
Fl." C.Ul;Iht
Flah Kapt
Hou... Flsh.d
C.tChlEffort (h)

K .. K.pt
R c R.I ••••d
C .. Tots\ catch

32
12\
26
91.50
1.32

52
\53
31
135.1
1.13

57
293
32
163.0
I.BO

BI
266
45
145.0
I.B3 1

202
B33
134
634.6
1.56



TABLE E-22 Creel data raported for each eurvay day In Soptember 1990. at the Weat Oem.
Dey
Rlvar Stage

4 Tunda)'
1.22

9 Sunday
1.12

22 Saturday
1.23

27 Thursday
1.23

/::tj
I

N
N

Time - ~ornlng (oBoO-130o), MIdday (1301-1700). EvenIng (1701-21001 .
---------------------------iM;;~i~;-i-Mi;;;;-iE~;~i~;-i;;;~i~;-i-Midd;;-iE~;~i~;-iM;;~i~;-i-Midd:;-jE::~,~;-i;:;~i~;-i-;i;d:;-iE::~i~;-i--;:;:i:---

;::;~:;~--------------------;;;-;id;-;;;-;i;;-p;;-;id;-~;-;:i~--o::;;.::t-~~:;:::;-o::;;;:;-o::;;::;-p;t-;id;-1F:;------Ip;;-;i;;-,ci::;----------------
Air Tamp (C) 21.00 27.70 25.20 15.00 18.00 19.00 16.50 18.30 20.00 16.80 19.00 20.00
Water Tamp (Cl 24.50 28.50 26.50 22.00 22.20 22.00 18.20 18.20 18.20 16.90 17.30 18.50

Anglare 0 0 2 0 4 0 0 0 3 0 0 0
fleh C.Ught " 35 • 13. • 33
F1eh Kept ., 21 • 8 • • • 9
Houra Flahed " 2.50. 12.00. • . 9.00
Catch/Erfort (h) • • 14.0. 1.08. • , 3.61 ,. ,. I.

------------------------------------------~-----------------.------------._-----------.----------------------._-----------~-------------------------Specie.
----------------------------------------------------------------------------------------------------------------------------------------------------IR IKIR IKIR IKIR IKIR IKIR IKIR II'.IR IKIR IKIR IKIR IKIR IKIR IKlc
------------------------------------------~---------------------------------.-----------------------------------------------------------------------
Channal catfteh I I I

20
1 I 2 61 I I I 3 I I I I 6 26 3'Rock ba.. 1 2 1 2 3

L• .,oml. IIp • 4 2 6 6
SlIlallmauth baee 9 I I . 1 1 11 2 13
Wallaya 20 81 20 6 28
------------------------------------------------------------------------------------------------------------------------------.---------------------Tatal. Par Cay
----------------------------------------------------------------------------------------------------------------------------------------~-----------
Angler. I 2 I 4 I 3 I 0 19Fleh Caugl>t 35 13 33 • 61
Fleh K• .,t 21 e 9 38
Hour. flehed 2.50 12.00 9.00 • 23.50
Cetch/Effort (hl 14.0 1.09 3.67 I. 13.45

K .. Kapt
R .. Ralaaaed
C .. Total catc"

:1



T

TA8LE E-23 Creel aata reported for each aurvey aay in September 1990, at tne Eeat Dam.---------------------------------------------------------._---------.--------------._----.-----.------_.--------------------------------------------Oey
RIver Stage

" Tu.eday
1.22

II Sunday
1.12

22 Saturday
1.23

27 Tllureday
1.23

ooI
14

2.25
6.22

ooooo

2.00
0.50

3
I

0.98
1.01

o

(h)

Time - Morning (0900-1300). Midday (1301-1700). EvenIng (1701-21001------------------------------------------------------.---------------------------------------------------------_.------------------.-------_.------IMOrnlng I Middey IEvening IMornlng I Middey IEvenlng IMornlng I Mlddey IEvening IMOrnlng I MIdday IEvenlng I Totale------------------------------------.---------------------------------------_.-----------------.---------------._--------------------------------...
Weether Iprt CldYlprt cldYlprt CldYIHVY ralnlovercaet/overcaatlLt raIn /ov.~caatIPrt CldY/POg /prt CldylCleer
Air Tamp (C) 24.00 27.30 24.50 15.00 17.00 19.00 116.50 lB.OO 121.80 15.60 21.00 lB.OO
Wat.r T.mp (Cl 23.00 26.90 27.70 23.30 122.00 21.70 19.00 IS.50 20.00 18.00 20.90 21.70

I~·oo0.00

Angl....
FUh Caught
,.,.h Kept
Houre Flahed
Catch/Effol"t

Spec lee------------------------------------------------------.---------------------------------------------------------------------------.-----------------In IKln IKln IKln IKln IKln IKIIl IKtn IKln IKln IKIR IKln IKln IKlc

txj
I

N
W Channel ceU'Ie"

Rock b.ee
Blue"lll
smallmouth baae

2
10.

.2

2
II

1
2

2
II

1
2

Totala Per Dey
Angle,..
FI.h Caught
Flail K.pt
Houre Flehed
Catch/Effort (h)

5
1
o
4.911
0.20

2
I
o
2.00
0.50

o f
14

2.25
6.22

IB16

g.24
11.73

K • Kept
R • R.I ••••d
C .. Tatal catch



'ABLS E-24 Cra.1 data reported for aach aurvey day In September 1990. at the York Haven Goneratlng StatIon.
-~--------------------------.--------------------~-------------------------------------~------------------.--------------------~---_.--------_.-----Day
RIver Stege

4 Tunday
I.n

9 Sutlday
1.\2.

22 Seturday
1.23

27 T,,"uraday
1.23

Tlma - Morning (0900-1300). Midday (1301-1700). EvenIng (1701-2100)-----------------...----------------._----------------.--------------------#--------------------------------------.----------------..-----.---------
IMornlng I MIdday IEvenlng IMornlng I Midday IEvanlng IMOrnlng I Midday IEvenlng IMOrnlng I MIdday IEvenlng I Totela

W.at"er
Air Tamp (C)
Water Tamp (C)

Prt CldYlprt CldYlprt CldYlovarce.tlLt rain
20.90 24.00 lB.30 16.00 20.00
23.70 23.80 23.30 21.70 22.00

ovarc.atlovarcaatloverc.atlprt CldYlprt CldYlclear
19.50 17.30 19.30 18.50 18.50 22.30
21.50 17.90 16.50 18.20 16.60 16.00

Cla.r
15.10
16.70

"nglera 10 III 1
7

1
6

1
26

1
16

1
1

1
7

1
20

1
0

1
0

1
2

PI.h Caught • 2 7 6 64 87 0 I 17 • • 0
Fla"" Kept • I 5 I 26 20 0 0 9 • • 0
HQur. Pi.had • 3.34 15.6G 4.S0 ~7.00 5G.l7 G.50 ~.66 39.00. • 0.83
tatch/EffDrt (h) • 0.60 0.45 1.33 0.96 '.73 0.00 0.16 0.44. • 0.00
--.----------.--------~---------------------~-----------------------------------~-----------------------------------------~----~--------------------Sp.Ch'.---------------------------------------------------------------------------------------------------------------------------------------._-----------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 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 I C

I:t:l
I

N
oj::>

COl!lTlon carp

I I 'I 41 I
3

Ch.nn.1 c.tthh 2
~I.

:I
ROCk b•••
L."Ql1Iia ." 2 \2
R.dbre••t aunfl.h 9
Green aunflah
Pumpkfna.ad
Bluagl II I I I. 11 11 :1

:2
Smallmouth b••• I 2 5 23 :z
BI.ck crappl.
Wall.va 3 16 43 14

2
1 2
2

6

4 4
3 16 19
I 3 4

l~ 16
9 9
1 1
I 1
6 6

31 4 35
2 2

67 iO 87
-------------------------------------_.--------------..-----------------------------------------------------._----------------------~---------------Total. Par Cay

190

1
~~4
187.5
C.8B

2
oo
C.83
O.CO

28
16
9
46.16
0.39

48
157
47
121.7
1.29

12
8
6
18.84
0.48(h)

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

I
"nglara
F1.h Ceught
Fl.h K.pt
Houra Flahed
Catch/Effort I
---------------------------------------------------------------------------------------------~------------------------------------------------------K • Kapt
R • A••••a.d
C • Total catch

f

'" :I'



.' ] 1

TAOLE e-25 Craal data reported for each eurv.y dey In October 1990. at the General Re••rvolr.

31 Wednaaday
T.llB

2T Sunday
2.30

13 Saturd.y
1.47

2 Tua.day
1.17

Day
River Stage
----------------------.------------.------------------.---------------------------------------------------------------------------------------------I

Tlma - MornIng (0900-1300). Midday (1301-1700). Evening (1701-2100)----------------------------------------------.-------.---------------------------------------------------------------------------------------------IMornlng I Midday IEv.nlng IMornlng I Midday IEvenlng IMornlng I Mlddey IEvenlng IMornlng I Mlddey IEvenlng I Totala
;;;;~;;---------------------Ic;;;;----Ic;;;;----Ic;;:;----IL;-;:~~--I;;;-~i;;-I;;t-~id;-Ici;;;----I;;;-~id;-I;;;-~id~-I;;t-~id;-IO~;;~;;;-I---------I------------
AIr Temp (C) 17.50 IB.l0·. T6.90 20.00 24.00 22.30 11.50 14.90 13.00 12.90 14.00
.ater Temp (C) IB.OO 10.50 10.90 20.&0 20.BO 20.10 13.20 13.20 13.00 9.00 9.90

Angler.
Flah C.ught
F1ah K.pt
Hour. Fleh.d
C.tch/Effort (hl

2
B
2
4.00
2.00

7
21
9
14.50
1.45

5
45
2
1&.00

.3.00

10
42
o
37.75
1.11

7
21

49.00
0.43

o 22
7
o
58.25
0.12

T4
6o
89.75
0.07

o 8
12
2
19.00
0.63

I
oo
0.25
0.00

------._-----------------------------------~------------------------------------------------------------.._---------------._------------------------SpecIe.

2
2

I
1
4
9
I

11 140
2
2
2

I
I
4
9
1

129
2

2

I
5
2

6721

2

40

2
6

35B

3

926

lIu.kellung.
COrtwnan carp
Rock be••
Lepoml. ep
Blu.gl"
5.... , \Inauth b .
Larg.mouth b ..
Pornoxi. ap
White crappIe

I R I K I R I t 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 J K I R I K I R I K I R I K t R I K I c------------------------------------------------------.---------------------------------------------------------------------------------------------

I
1:':1
I

N
L1l

Totala P.r Day
9
12
2
19.25
0.62

36
13
o
148.0
0.09

17
63o
86.76
0.73

14
74
13
33.60
2.21ChI

----------------------------------------------------------------------------------------------------------------------------------------------------
/

76
162
15

/
287.5
0.56

Angl.rs
Fhh Caught
FI.h K.pt
Houra l'hhad
CatCh/Effort

K .. K.pt
R .. R.I ••••d
C .. Tot.l c.tch

NOTE~ EvenIng cr•• l •••r. nDt don. due to d.rkneaa.



TAIlLE E-~G Cr•• ' data r.port.d for .ach aurv.y day In October 1990. at the w.at Dam.---- • •• • • .M • _
D.y
Rlv.r Stage

2 TU."day
1.17

13 Saturday
1.47

21 Sundey
2.30

31 Wedna.dey
1.96

TIme - MornIng (0900-1300). MIdday (1301-1700). Ev.nlng (1701-2100)-------------------------------------------------------.-------------_.----------._-----------._----------.------.----------------------------------IMornlng I MIdday IEv.ning IMorning I MIdday IEv.ning IMornlng I Mlddey IEv.ning IMornlng I Midday IEv.nlng I Total.
-----------------------------------------------~----------------------------------------------------------.--------------------_.-------------------Weather CI.er CI.ar CI.ar Lt raIn P,.t cldY Prt cldy Clear Prt cldy Prt cldy Prt cldy Ov.,.caal
Air T.mp (C) 17.00 11l.80 11 •.50 19.60 23.90 21.00 10.00 14.80 13.50 11.80 11,60
Wate,. T.mp (C) 17.00 19.20 19.30 20.90 21.90 20.BO 13.20 13.60 13.20 9.80 9.00

Anllier. 0 0 0 0 0 0 0 0 0 0 ;Z
"I." Caught . 3
Flail lIaFt . . . I
Hour. Fhhad . . 2.00
CatCh/Effort (II) . . 1.60

Specl••

In IKIR IKIR !lIln IKln IKln IKIR IKIR !KIR IKln IKIR IKIR IKIR 1111c
t>:I
I

N
O'l

Sm.II moutII ba••
Wall.y.

Anglara
"I.h caught
"Ie" i\ept
Hour. Flaned
CatCh/Effort (n)

K II' I<apt
R .. R.I ••••d
C .. Total c.tch

o o
Total. P.r D.y

o

2

2
3
I
2.00
1.50

1/ 2

l~

I ~·oo1.50

2
1

NOTE, Evening Cr•• I. ~.r. not done d~. to d.rkn••••

,.
... :1



TA8LE E-27

] ..

Cr•• l d.t. r.port.d for ••ch aurv.~ da~ in Octobar 1990. at tha Eaat o.m.

Day
Rlv.r Stag.

2 Tuaaday'
1.17

13 S.tU"da~

1,47
21 Sunday

2.30
31 Wedn••day

1.86

tr:I
I

IV
...,j

Time - MornIng (0900-1300). MIdday (1301-1700). Evaning (1701-2100)

.------------------------------------------------------------------------------------_.--------.--------------.-------------------------------------
IWorning I Midd.y IEv.nlng IMorning I Midday IEv.nlng IMorning I MIdday IEvanlng IMornlng I Midday IEv.nlng I Totala

-------------------------------------~---
-------------------.------------------------_.-----._-.-

-----_.-----------------------------------
---------

W••th.,.. CI.ar Cla.r "'.ar Prt "Idy Prt oldy Prt cldy CI.ar Prt cldy Prt cldy Prt cldy Overc.at

AIr Tamp (C) lB.OO IB.90 19.70 20.10 23.60 21.00 10.00 15.00 15.00 11.30 12.00

watar T.mp (C) lB.OO 20.10 20.90 20.60 21.50 21.10 13.20 13.20 13.00 9.60 9.10

Anglara a 0 0 0 0 0 a 1 I B 9

Flah Caught . . 3 a B B

Fiah lI.pt
2 0 7 4

Houra Fhh.d . 5.00 1.50 18.50 21.25

,C.tch/Effort (h) . . . O.BO 0.00 0.43 0.38

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

--------------.---------------------------

51'."1••

I R I II I R I II I R I K I R I K I R I K I R I K I R 1 It I R I K 1 R I K I R I K I R I II I R I K· I R I K I C

Gizaard .had
1 1 I

R.'nbo" trout
I 1 1

Rock b•••
I I 1

L.pomla ap
I

, I

Smallmouth baaa
I I 1

Whit. crappie
I I 1

Black crappi.
3 3 3

wall.y.
I 2 3 4 4 6 \0

Total. P.r Day

---------------------------------------------
-------.------------------------.------------

---------------------------------------------_
._-----~--~-

Angl.ra I 0 I 0 I 2 I 17 119

Flan Caught
3 16 19

fiah Kapt. 2 11 13

~oura Flahad. 6.50 39.75 46.25

C.tch/Effort (h). 0.46 0.40 10.41

K .. K.pt
R " R.I ••••d
C " Tot.l "atch

NOTE: Evanlng cra.la "ara not don. dua to d.r~n.aa.



TABLE E-28 C..eal data raportad fa .. aaCh aurvay day In October 1990. et tha York Havan Gener.llng Station.
------------------------------------------------------------~-------------------------------------------------------------------------..-._---------31 W.dnesdaY

!.B6
21 Sunday

2.30
13 Satu..dey

1,47
2 Tuaaday

1.17------------ 1 ----------------------------------------------- _Day
Rive.. 5taga

Tlma - Mo..nlng (0900-1300). Midday (1301-1700). evanlng (1701-2100)------------------------.--------------------_.-.-----.--------------------------------------.---------------.-------.------_.------.-------.-------IMornlng I MIdday levanlna IMornlna I Midday IEvanlna INornlng I Midday IEvanlng IMornlng I MIdday IEvanlng I Totals------------------------------------------------------.---------------------------------.-----------------------.---_.------------------.---.---.---
Waath... ICI.... ICI.... /Claar IP"~ CldY/P.. t CldYjOVerc.stlcl.a.. IP..t CldylP.. t CldY/P..t CldYIP.. t Cldylove..caatAi .. T.mp (C) 18.00 IB.90 13.00 22.00 24.50 22.60 12.00 19.00 14.0D 14.00 16.90 12.00
Watar T.mp (Cl 19.60 19.50 17.30 20.00 20.10 20.00 12.30 12.80 13.00 9.70 9.60 9.70

Angl.ra
I'lah Caught
1'1.h Kapt
Hou... Fhhad
Catch/Effo..t (h)

5
44
I
5.00
B.60

o 3'
12
3
3.50
3.43

1
o
o
0.75
0.00

D 9
oo
14.01
0.00

4
16
o
10.75
1.49

4
7
3
11.25
0.62

2
6
6
10.00
0.60

o 1
6
4
3.00
2.00

5
9
B
10.50
0.86

Spacia.
tIj
I
tv
0)

------------------------------------------------------------------------------------------------------------._--------------------------------------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 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 I c
Common carp I , 2 2
Channal catfl.h I 12 1 13 1 14
Rock ba•• 4 1 2 2 I 7 3 10
t:.poml••p 2 I I 2 2 4
Blu.glll I 8 , 8 9
Sl11Illlmouth baa. 35 I I 3. I I 3 39 6 45
Wall.ya I 8 3 2 1 I I II 5 16

Totala Pa .. Day
AngJ.ra
FI.h Caught
Fhh Kapt
Hou... Flahad
CatCh/Effort (h)

B
56
4
6.50
8.59

10
o
o
14.76
0.00

10
29
9
32.00
0.1l1

6
15
12
13.50
I. I I I

I~~O
25
8a.76
1.46

K • Kapt
R • Rel ••sed
C • Tota' catch

:1



L"·..~

lADLE E-29 C~eel det. ~epa~t.d 'a~ each eu~Yey day In NoYembe~ 1990, at the Gene~al Re.e~volr.

Dey
RIYe~ St.ge

4 Sunday
1.60

7 Wedneaday
1.44

17 Satu~d.y

'.D4
19 Mondav

1.71

Time - Morning (0900-'300), Midday (1301-1700). EvenIng (170'-2100)-----------------------------------------------------------------------------------------_.---------------------------------------------------------IMornlng I Midday IEvenlng IMarnlng I Midday IEYanlng IMorning I Mldd.y IEv.ning IMo~nlng I Midday IEY.nlng I Total.
We.th.r He%. Prt cldy Prt cldy Prt C'ldy Oy.rc.st P~t eldy IClsa~ IClea,.Air lemp tC) 13.00 15.00 e.50 '0.50 9.50 9.00 0.00 5.00
W.t.r l.mp (C) 12.50 12.80 11.00 11.40 7.00 8.00 5.00 li·3o

Anglar" 35 27 3 6 0 6 0
Flah Caught 183 122 1 9 8
Flah Kept 20 4 Ii 0 1

Ig·17Houre Flahed 85.00 94.00 2.00 8.84 11.60
Catch/Effort (h) 2.51 1.30 3.50 0.90 . 0.10 0.00

SpecIe"
f:J:j
I

N
\0

IR IKIR IKIR IKIR IKIR IKIR IKIR IKIR lK1R IKIR IKIR llliR IKIR IKlc
Ch.nn.1 c.tfleh 1 I , I 2 2
Rack b••• 1 3 4 4
L.pomle .p I I I 3 3
Bluegill 4 4 4
Sma J1 mouth b.". 132 16 113 4 2 7 1 7 I 255 29 294
Largemouth ba•• 4 2 I 4 2 6
Whlta crappie 5 I I 5 5

Totals Par Day _

-------------------------------------------------------------------------------------------~-----------------.--

/

77
308
36
161.5r1.70

I
o
o
0.17
0.00

5
9
7
1'.50
0.70

9
15
5
10.84
1.39

62
285
24
169.0
1.79(h)-----------------------------------------------------------------------------------------------------------~---------------------------------------

Angler.
Flat> Caught
Fiah kapt
Hour. Fishad
Catch/Effort
It • .K.pt
R • R.I ••••d
C • Tot.1 catch

HOTE. Evening C~•• '5 ._r. not don. du. to d.rkn•••.



TABLE E-30 Craal data ~eportad for each aurvay day In Novambar 1990. at tha Waat Dam.

Day
RIver St.age

4 Sunday
1.50

7 Wedne.day
1.44

17 Saturday
1.84

19 Monday
1.71

TIme - Morning (0900-1300). MIdday (1301-1100). Evanlng (1701-2100)----------------------._-----.---.----------------------.----------------------------------------------.-------------------------------.------------IMornlng I MIdday IEven.lng IMornlng I MIdday IEvaning IMornlng , MIdday IEvanln; IMornln; I MIdday IEvenlng r Totals
-------------------------------------------------------------------------------------------------~-------------------------------------.------------
Weather IHeze Iprt CldY! Iprt CldYlprt CldY\ Iprt C1dYlprt CldYO' IClear IClearAIr Temp ee) 114.10 IS.80 10.50 10.00 9.00 10.00 0.50 6.00
Water Temp (e) 11.80 12.20 10.50 9.80 6.00 6.50 4.70 5.00

A"caler.
Flan Caught
Fiat> Kept
Hour. Fhhe"
Catch/Effort (h)

3
oa
2.25
0.00

3
14

4.00
3.50

3
8
2
3.75
2.13

o a o o o

SpecIe.
----------------------------------------------------------------------------------------------------------------------------------------------------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 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 I C

txj
I

W
o

PUlllPk1n.aad
Small mouth b ...
Wellaya

Angle,...
Fl." Caught
flah Kapt
Hour. Ftah.d
Catch/Ef'fort Ih)

K • I(apt
R • A••••••d
C • Total catch

1
10

3

6
14
o
6.25
2.24

I;
I 21

3
8
2
3.15
2.13

Totale Per Day

o o

1
15

4

1
1~2

~D.OO
2.20

1
15

2 6

NOTE 1 Evening C~•• , • • e,..a not dane due to darkn••••

I O,~



TABLE E-31

: ..1.:-:

Cre., data r.ported- for ••Ch Burv.y day In Nov.mber 1990. at the East Dam.

Dey
Rh.r St.ge

4 sunday
1.50

7 Wednuday
1.44

17 S.turday
I.B4

19 MondllY
1.71

tr:l
Iw
I-'

TIme - MornIng (0900-1300). MIdday (1301-1700). EvenIng (1701-2100)
-----------------.------------------------------------------------------------------------.----------------------------------------~--------------~~IMornlng I Mldd.y lev.nlng IMornlng I MiddaY IEv.nlng IMornlng I Midday IEvenlng IMornlng I MIdday IEvenlng I Totals

W••t".r Iia:te prt cldy Prt Cldy P,.t cldy Prt cldy Prt cldy Cleer Clear
AIr T.mp IC) 14.00 18.70 6.70 6.50 6.50 10.00 2.70 6.50
W.t.r T.mp IC) 11.50 12.00 10.00 10.30 7.20 B.OO 4.70 5.30

Angler. B 12 2 2 5 0 1. I
FI.h Caught 15 10 " 0 13 0 I
FI.h K.pt 2 0 0 0 1
Houra FI.h.d 19.50 14.25 3.50 O.SO 9.00 1.00 O.SO
C.tch/Effort (h) 0.77 0.70 1.14 0.00 1.44 0.00 2.00

Specl.e

IR IKIR II(IR IKIR IKln IKIR !Kln IKln (KIR IKIR IKIR IKIR JKIR !Kle
IIrown trout I I I
F.llfl.h 1 1 1
Ch.nnel catH.h 1 1 1
IIluelllll I 1 1
Sm.llmouth ba.... 10 3 2 I 16 16
Largemouth b.ee 2 2 2
W.lleye 3 2 2 2 11 1 18 3 21

Totala P.r Oay

Anlll.r.
Fhh C.ught
FI.h K.pt
Hour. F'.hed
C.tch/Effort (h)

20
25
2
33.75
0.7'1

4
4
o
4.00
1.00

5
13
o
9.00
1.44

2
I
1
1.50
0.67

1311;3
14B.25
10.89

K • K.pt
R • R.l ••••d
C • Total catch

NOTEr Ev.nlng cr•• le ••r. not dan. due to d.rkn••••



TABLE E-32 Creel ~ata reported for eech .urvey day In Novemb.r 1990. at the Vork Hav.n GeneratIng Statton.

19 Monday
1.71

17 5Uurday
1.04

7 We~ne'dey

1.44
4 Sund.y

1.50
--------------------~-----------------------------------------------------------------------------------------------------------------...-----------IIley
RIver Stage
---------------_.-----------.-------------..._._--------..-------------------.-.----------------------.--------------------.------------------------

TIm. - MornIng (0900-1300). MIdday (1301-1700), EvenIng (1701-2100)
-------------------------------------.---------.--------------------.-._-------.--------_.-----------------.------------------~---------------------IMorning I Midday IEventng fMornlng I MIdday IEv.ning IMornlng I MIdday IEvlnlng IMornlng I Middey IEv.nlng I Totals

"'aath.r P"t cldy Prt cldy Prt cldy PI" cldy Prt clay Prt clay overca.tIP'" CldYICI.ar rl

..

ar IClaar ru

"
Ai r T.mp (Cl 13.00 19.50 15.90 6.00 11.60 6.90 9.00 8.00 5.70 1.50 6.20 5.70
"'atar T.mp (Cl 11.00 11.80 11.90 10.10 10.80 10.20 7.30 7.70 9.00 4.90 5.20 5.50

Angler. oC 23 9 2 2 9 I 0 0 0 0 0
Fish C.ught 13 22 Ie 3 42 21 0
PIsh K.pt 2 17 0 I 7 16 0
Houra PIsh.d 13.75 61.25 17.33 2.00 10.00 18.17 2.75
Catch/Effort (h) 0.95 0.43 0.92 1.61l 4.20 1.16 0.00

Sp.CI ••

J:.rj
I

w
tv

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 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 I C
---------------------------------------------~---------------------------------.---------------------------------------------------------------.---.Channa I catfl.h I I I
Rock ba•• 2 2 3 4 3 7
Lapom'. ep 2 2 4 4
R.abraa.t .u~fl.h 2 2 2
Smallmouth be•• 11 2 .0 12 12 2 I 35 7 I 10 65 32 97
La"g.mouth ba•• I 1 1
V.llow pa"ch 1 1 1
Wallaye I I 2 I 1 3 4

Total. P.r Day--------------------------------------------------------------------------------------------------------------.----.----------------------._-_.-----
Anlllar. I 311 I 12 'I I 0 1

49
Fiah C.ught 51 66 0 117
Fiah Kept 19 24 0 • 43
Houra Pllhad 82.33 30.17 2.75 115.2
catch/Effort (hl 0.82 2.19 0.00 1.02
-----.-------------------------------------------------------------------------------._------------------------------------------------------------~It • K.pt
R • R.I ••••a
C • Tot.1 catCh

.B.. ~
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APPENDIX F

WATER QUALITY DATA
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TABLE F-1 WATER QUALITy DATA COLLECTED AT ZONE 1 NEAR TMINS, 1990.
---------------------------------------------------------------------------------------------------------------

CURRENT VELOCITY
TEMPERATURE (C) DISSOLVED SECCHI ---------------- TOTAL SAMPLE
--------------- OXyGEN DISC SURFACE BOTTOM CONDUCTIVITY DISSOLVED DEPTH TIME OF

DATE AIR WATER PH (MG/L) (eM) (CM/SEC) (CM/SEC) (UHMOS/SEC) SOLIDS (M) COLLECTION
---------------------------------------------------------------------------------------------------------------
04APR 6.5 8.5 8.2 10.2 24.0 20: 17
l1APR 6.0 10.8 7.8 11.0 20.0 21,41
12APR 6.5 10.3 7.5 11.1 132. I 11 :45
16APR 11.0 13.5 7.6 10.6 34.0 22,28
23APR 15.0 17 .0 7.9 10.5 15.0 22:09
30APFl 14.5 17.0 7.8 10.2 10.0 21: 23
04MAY 13.0 14.B 8.0 9.0 127.0 8:45
07MAY 17.5 15.0 7.8 9.0 18.0 21:55
14MAV 12.5 15.6 7.3 8.5 27.0 · 23: 17
21MAY 12.0 15.6 8.0 8.6 43.0 21: 27
23MAY 20.0 16.9 7.1 9.1 68.6 12: 10
31MAV 11.5 15.5 7.4 10.B 29.0 23:45
64JUN 14.0 18.4 7.9 B.O 15.0 21 :45
12,JUN 14.0 17.0 7.9 9.5 12.0 22:55
15JUN 22.5 23.2 7.9 B.9 81.3 13:30
18JUN 21.5 24.5 8.0 B.6 4.0 22:47
25JUN 20.5 23.5 9.1 15.4 3.0 21:33
28JUN 30.0 28.2 8.2 12.4 96.5 13: 10
02JUL lB.5 24.5 6.4 11.5 2.0 . 23:41
09JUL 23.9 27.0 8.4 11.2 0.0 23:39

I':1;j 16JUL 22.0 21.0 7.4 7.7 . 34.0 21 :57
I 18,JUL 28.5 24.5 7.2 7.7 53.3 . . 13:25

l-' 24JUL 20.4 25.0 8.0 9.2 6.0 · 23:05
OlAUG 20.0 26.0 8.4 10.7 . 4.0 · 21 :41
06AUG 22.0 24.1 7.3 7.5 2.0 22,31
14AUG 25.5 26.9 8.2 9.9 81.3 12:40
14AUG 20.0 25.5 8.3 10.0 4.0 · 23:08
21AUG 18.0 19.0 8.2 7.9 5.0 20:55
27AUG 22.0 24.2 7.6 8.0 5.0 · 22:49
30AUG 22.5 23.5 7:7 7.9 a8.9 9:05
07SEP 30.0 25.6 8.2 11.8 101.6 13:05
24SEP 18.0 16.3 8.1 9.8 208.3 13,03
300CT 15.5 9.3 7.9 10.8 137.2 · 14;55
16NOV B.O 6.4 8.2 11.8 160.0 8,50

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



TABLE F-2 WATER QUALITY DATA COLLECTED PT ZONE 2 NEAR TMINS. 1990.
-~-----~-------------------------------------------------------------------------------------------------------

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 eM) COL.L.ECTION
---------------------------------------------------------------------------------------------------------------
12APR 3.0 9.7 7.8 10.8 104.1 8 1S
19APR 2.0 11.4 7.B 11.6 132.1 210 o 20
04MAY 14.0 15.5 7.7 ;1.0 106.7 12 25
10MAY 17.5 17.2 7.3 9.3 B8.9 210 o 57
23MAY 18.5 17.1 7.2 9.2 66.0 11 15
S1MAV 7.5 14.2 7.3 8.8 25.4 190 , 40
06JUN 23.0 20.7 7.9 9.2 86.4 250 20 20
15JUN 21.0 22.7 7.8 10.0 78.7 12 30
21JUN 19.0 23.9 7.1 7.6 48.3 250 · I 15
28JUN 25.0 26.3 8.7 14.2 78.7 8 50
,SJUL 26.5 23.2 7.7 9.3 63.5 9 55
31JUL 23.0 27.2 8.3 11.2 66.0 250 2 :;0
09AUG 16.0 24.5 7.6 8.6 10 l. 6 300 2 :;0
14AUG 25.5 26.8 8.4 13.1 86.4 . · 11 45
28AUG 26.5 25.3 8.0 9.7 94.0 250 19 :35
30AUG 22.7 24.3 7.6 6.7 101.6 . · '3 47
oaSEP 21.0 23.9 8.3 10.6 81.3 275 o :30
07SEP 24.7 24.7 8.3 10.2 76.2 9 OS
24SEP 14.0 15.S 7.8 9.1 210.8 . · 9 18

t'%j 25SEP 15.0 16.8 a.l 10.8 177.8 270 18 42
I 040CT 14.5 H>.9 6.1 9.6 111 .8 -' 300 ° 25

N 300CT 10.0 8.7 8.5 10.6 114.3 . 10 05
08NOV 3.0 9.4 8.3 11.2 167.6 250 17 57
16NOV 7.5 6.3 8.0 1.1.7 154.9 9 25

. 1.'..:



I :.~

TABLE F-3 WATER QUALITY DATA COLLECTED AT ZONE 4 NEAR TMINS. 1990.---------------------------------------------------------------------------------------------------------------
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
---------------------------------------------------------------------------------------------------------------
04APR 7.0 7.5 B.3 11.2 3B.0 20:40
04APR 7.0 7.2 8.4 11.4 30.0 20:54
l1APR 7.0 9.0 7.9 11.5 22.0 21: 26
llAPR 6.5 9.0 B.3 11.4 27.0 22:24
16APR 12.0 10.4 7.5 10.7 35.0 21 :59
16APR 12.0 10.5 7.6 10.8 36.0 22,1:3
18APR 5.0 9.9 7.5 11 .2 78.7 150 23:20
23APR 15.0 16.2 7.8 10.5 21.0 22:30
23APR 14.5 16.1 7.9 10.5 27.0 22:44
30APR 17 .5 17.2 B.7 10.7 24.0 20:4B
30APR 16.0 17 .2 8.2 10.7 20.0 21,02
07MAV 16.5 16.0 7.9 10.2 · 26.0 . 22:12
07MAV 16.0 16.0 8.1 10.2 21.0 22:56
09MAY 18.0 18.0 7.4 11.0 106.7 205 23:55
14MAY 14.0 16.0 7.4 10.2 46.0 22,42
14MAV 14.0 16.0 7.4 10.1 41.0 22:56'
21MAV 12.0 15.0 7.5 9.0 36.0 . 21:48
21MAY 12.0 15.0 7.2 9.2 4B.0 22:03
31MAY 12.5 17.0 7.B 9.1 68.6 160 0:20

hj 31MAY 15.5 18.0 7.8 11.5 36.0 · 21 :27
I 31MAV 15.0 18.0 7.6 11.4 55.0 21:45

w 04JUN 16.0 19.5 .8.6 9.5 26.0 21:26
04JUN 13.8 19.5 B.3 9.5 27.0 22:04
06JUN 22.5 21.B 8.3 10.7 99.1 . 200 21:25
12JUN 15.5 20.1 8.1 9.5 · 17.0 22:26
12JUN 15.5 19.1 8.1 9.5 23.0 22:40
1SJUN 21.5 25.5 B.O 8.9 22.0 23:04
18,JUN 21.0 25.8 B.l B.B 18.0 23: 17
21JUN 19.5 24.4 7.1 8.8 96.5 250 0:.16
25JUN 20.5 23.6 9.0 12.2 17.0 21 :54
25JUN 20.0 23.8 9.0 11.0 17.0 22:07
02,JUL 20.5 25.0 B.1 9.8 12.0 23: 19
02JUL 19.0 24.4 8.2 9.4 · 12.0 23:59
09JUL 25.0 27.0 B.5 9.5 9.0 · 22,43
09,JUL 24.8 27.0 8.5 8.8 15.0 · 23,15
16JUL 21.5 20.0 8.1 B.5 · 30.0 21~34

16JUL 21.0 20.0 7.4 8.3 24.0 22: 18
24JUL 20.0 25.0 7.7 8.4 lB.O 23:23
24,JUL 20.2 25.0 7.7 B.3 17.0 23:37
30JUL 25.5 28.2 7.9 8.3 165.1 190 20,11
01AUG 20.2 26.0 8.5 9.2 · 18.0 · 22:00
01AUG 20.5 25.5 8.2 9.5 12.0 22: 15
06AUG 22.8 24.5 7.9 8.4 12.0 22:09
06AUG 22.0 24.0 7.7 8.5 18.0 22:53
09AUG 19.0 25.1 7.5 B.4 124.5 250 1 lOB

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



TABLE F-3 CONTINUED.
------------------------------------------------------ ------------------------------~----------------------- ---

DATE

TEMPERATURE (C)

AIR WATER

DISSOLVED
OXYGEN

PH (MG/L)

SECCHI
DISC
(CM)

CURRENT VELOCITY

SURFACE BOTTOM
(CM/SEC) (CM/SEC)

CONDUCTIVITY
(UHMOS/SEC)

TOTAL
DISSOLVED

SOLIDS

SAMPLE
DEPTH

(M)
TIME OF

COLLECTION

I"%j
I

I!'>o

14AUG 20.5 26.0 a.5 9.B 15.0 22 35
14AUG 21.0 25.9 a.5 9.9 17 .0 22 49
21AUG 17.5 20.8 a.2 9.5 14.0 21 21
21AUG 17.0 21.0 B.2 9.5 16.0 21 37
27AUG 23.0 25.0 7.6 9.5 21.0 22 14
27AUG 23.0 24.5 7.7 9.6 23.0 22 29
28AUG 27.0 25.7 a.l 11.6 137.2 200 . 20 38
OSSEP 23.0 24.5 7.8 9.2 94.0 190 23 28
25SEP 14.0 17.0 7.7 10.1 162.9 19B . 20 06
030CT 15.0 17 .5 8.4 10.0 261.6 . 210 23 29
08NOV 0.3 9.0 B.O 11.0 147.3 200 19 41

I.... :
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TABLE F-4 WATER QUALITV DATA CO~LECTEO AT ZONE 7 NEAR TMINS. 1990.
---------------------------------------------------------------------------------------------------------------

CURRENT VELOCITY
TEMPERATURE (C) DISSOLVED SECCHI ---------------- TOTAL. SAMPLE
--------------- OXYGEN DISC SURFACE BOTTOM CONDuCTIVITY DISSOLVED DEPTH TIME OF

DATE AIR WATER PH (MO/L.) (CM) (CM/SEC) (CM~SEC) (UHMOS/SEC) SO~IDS (M) COLL.ECTION
---------------------------------------------------------------------------------------------------------------
04APR 6.5 B.l 8.5 11.. 2 81.3 4.0 lC.O 122 1.5 9:00
04APR 6.5 7.1 8.1 11.0 35.0 21 :34
04APR 6.5 7.5 7.8 11.2 52.0 21 :47
l1APR 7.0 9.5 7.9 11.5 40.0 20:59
11APR 7.0 9.2 7.6 11.4 30.0 21: 10
12APR 5.0 8.3 6.6 11.4 99.1 10:00
16APR 13.0 10.5 7.7 10.9 33.0 · 20:35
16APR 12.0 10.5 7.4 10.7 46.0 21 :31
18APR B.5 9.B 7.3 11.2 68.6 180 20:25
23APR 17.0 16.0 7.7 10.2 2B.0 · 21 :08
23APR 16.5 16.0 7.6 10.1 33.0 21:48
30APR 14.0 17.2 7.9 10.7 24.0 22:40
SOAPR 13.5 17.1 8.0 10.4 27.0 23:08
02MAV 15.0 16.7 7.6 10.4 99.1 5.0 2.0 150 O.B 9:25
04MAY 13.0 14.9 7.4 9.3 124.5 10: 15
07MAY 17.0 15.2 8.4 11.3 40.0 21:35
07MAY 16.5 15.2 B.2 11.2 44.0 22:29
09MAY 21.5 18.2 8.2 " .6 73.7 240 20:42
14MAV 15.0 15.0 7.6 9.6 38.0 · 21:30

I;;J 14MAY 15.0 15.0 7.4 9.5 . 43.0 · 21 :44
I 21MAY 12.0 15.0 7.2 9.0 58.0 · · 22:38

U1 21MAV 12.0 15.0 7.2 9.0 53.0 · 23:09
2SMAV 15.0 15.1 7.8 11. 1 48.3 . 9:05
30MAY 15.3 16.2 7.6 9.B 55.9 200 21: 15
31MAY 14.5 17.0 7.5 11.B 46.0 22:22
31MAV 13.8 17.2 7.4 11.6 . 52.0 22:53
04JUN 13.5 le.9 8.0 9.5 40.0 22:43
04JUN 13.0 18.9 7.9 9.4 43.0 22:55
05JUN 15.0 17 .3 8.0 9.9 91.4 4.'0 2.0 143 1.0 9: 10
06JUN 24.0 21.0 7.7 11.2 81.3 225 · 23:30
12JUN 16,.0 19.8 8.3 10.2 34.0 · 21 :48
12JUN 16.0 19.8 8.2 9.9 36.0 21:58
15JUN 18.0 21.6 7.7 8.9 88.9 · 9:05
leJUN 21.5 25.5 8.5 10.4 21.0 · 22: 15
t8JUN 21.5 25.5 8.4 10.0 24.0 . 22:27
20JUN 21.0 23.9 7.2 8.1 17.8 . 260 21: 13
25JUN 19.0 22.5 8.5 11.7 19.0 · 23: 10
25JUN 18.3 22.B e.7 12.4 23.0 23:33
28JUN 26.5 23.9 7.5 9.2 66.0 9:43
02JUL 23.0 25.0 a.5 10.8 21.0 21:43
02JUL 21.0 25.0 8.6 10.8 21.0 22:09
09JU~ 26.0 27.0 8.4 10.5 15.0 22: 12
09JUL 25.5 27.0 e.4 10.5 15.0 · 22:22
10JUL 28.0 26.5 7.7 8.3 66.0 2.0 3.0 228 0.5 9:45
16JUL 21.0 21.2 7.2 7.8 43.0 · 22:23

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



TABLE 1"-.11 CONTINUED._____ R ________________________________________________ ________________________ ~ _____________________________ ___

CURRENT VELOCITY
TEMPE.RATURE (e) DISSOLveD SECCHI

------~---------
TOTAL SAMPLe--------------- OXYGEN DISC SURFAce BOTTOM CONDUCTIVITY DISSOL.VED OEPTH TIMe OF

DATE AIR WATER PH (MG/L) (CM) (CM/SEC) (eM/SEC) (UHMOSIsec) SOLIDS (M) COLLE:CTION
------------------------------------------------------ -------------------~---------------------------------- ---
16JUL 20.0 21.0 7.1 7.8 . 38.0 . 23:35
18JUL 27-0 23.4 7.0 8.3 50.8 12:45
24JUL 22.5 25.8 8.0 a.6 29.0 21:28
24JUL 22.0 25.8 7.5 8.3 34.0 21 :41
30,JUL 24.0 27.5 7.8 10.0 12 \ .9 350 23:35
01AUG 21,0 25.2 8.2 10.5 21.0 22:33
01AUG 20.0 25.2 8.6 10.5 14.0 · 23:23
06AUG 22.8 23.8 7.6 8.2 20.0 21 :38
06AUG 22.8 23.7 7.7 8.4 27.0 21:49
07AUG 23.6 22.9 7.5 7.3 149.9 4.0 3.0 0.8 9:05
08AUG 21.0 25 • .11 7.6 9.4 111.8 300 21: 15
14AUG 23.0 24.1 7.7 8.3 71.1 9:35
14AUG 22.0 25.4 8.3 12.2 24.0 20:55
14AUG. 21.5 2.5.8 8.6 11.8 . 18.0 21 :39
21AUG 17.0 20.0 7.7 9.6 15.0 . 22,10
21AUG 17.5 20.0 7.8 10.5 14.0 22:38
27AUG 24.5 24.9 8 •.2 9.4 24.0 21: 14
27AUG 24.5 24.9 8.2 9.3 30.0 21: 28
28AUG 25.0 25.9 8.4 10.7 53.3 250 23,47
30AUG 25.0 24.2 7.9 9.9 68.6 '. 12:30

t-:I;I OSSEP 25.0 2.4.1 B. \ \0.1 76.2 325 20:30
I 07SEP 27.0 24.3 8.1 8.9 9.11.0 11: 25

Cl'\ 10SEP 22.5 20.8 7.6 8.0 94.0 5.0 2.0 218 0.7 9:55
24SEP 16.5 15.6 8.2 10.0 66.6 · 12:23
26SEP 13.0 16.5 8.4 11 .8 50.8 340 0:40
010CT 15.3 16.7 7.9 8.5 94.0 2.0 3.0 228 0.8 6,55
osoeT 17.0 17.4 7.9 11.0 83.8 . 325 · 20:00
aooeT 12.5 8.8 7.8 10.7 25.4 . . 12,00
05NOV 14.0 11.4 7.4 9.9 86.4 1.0 1.0 149 1.6 10:43
08NOV 0.3 9.5 8.4 10.9 66.6 225 · 22:00
16NOV 12.5 5.6 8.2 12.3 40.6 . 11 :30

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

I , ,. .
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TABl.E F-5 WATER QUALITY DATA COLLECTED AT ZONE 8 NEAR TMINS. 1990.-----------------------------------.--------------.------------------------------------------------------------
CURRENT VELOCITY

TEMPeRATuRE eC) DISSOLVED seCCHI -.-------------- TOTAL SAMPLE--._----------- OXYGEN DISC SURFACE BOTTOM CONDUCTIVI TY DISSOLVED DEPTH TIME OF
DATE AIR WATER PH (MG/L) (CM) (CM/SEC) (eM/SEC) (UHMOS/SEC) SOLIDS eM) COLLECTION
-------------.------------------------------------.------------------------------------------------------------
04APR 6.7 8.3 8.1 11 .4 76.2 5.0 4.0 151 1.4 9: 15
04APR 7.0 7.2 8.1 11.2 30.0 21 :22
11APR 8.0 9.2 7.8 11.5 33.0 20:47
12APR 5.0 8.4 7.6 11.6 96.5 · 9:25
16APR 12.0 10.5 7.5 10.8 39.0 21 :44
18APR 7.0 9.8 7.4 11.2 63.5 200 21 :20
23APR 17.0 16.0 7.8 10.0 27.0 21: 19
30APR 14.0 17.3 8.4 10.8 29.0 22:53
02MAY 15.3 16.9 7.5 10.0 78.7 4.0 5.0 184 1.1 9: 10
04MAY 13.0 15.2 7.2 9.7 127.0 10:40
07MAY 17.5 15.5 B.3 11.4 21.0 21: 21
09MAY 20.5 lB.l! B.O 11.3 68.6 240 22:00
14MAV 14.0 15.1 7.3 9.5 22.0 21 :57
21MAY 12.0 15.0 7.1 9.0 55.0 · 22:25
23MAV 16.5 15.1 7.B 11.5 50.8 · 9:45
30MAV 14.0 16.0 7.2 9.3 45.7 195 .- 22: 12
31MAY 14.5 17.0 7.7 11.5 43.0 22:0B
04JUN 13.0 18.7 7.9 9.0 27.0 23:08
05JUN 16.5 16.8 7.8 9.9 66.0 2.0 4.0 147 1.2 9:30

h:j 07JUN 22.5 21.0 7.7 11.2 78.7 · 225 0:30
I 12JUN 16.0 19.9 8.2 10.1 30.0 22: 10

-...I 15.1UN 19.5 21.7 7.6 9.0 78.7 10:40
lB.lUN 22.0 25.0 8.3 10.1 21.0 · 21 :44
20JUN 22.0 23.8 7.1 7.4 25.4 275 22,16
25JUN 19.0 22.6 8.6 12.2 17.0 · 23:20
28JUN 29.0 24.9 7.5 9.4 71.1 · 11:27
02JUL 21.5 25.0 8.5 10.5 7.0 21 :55
09JUL 26.0 27.0 8.7 10.2 11.0 · 21 :31
10JUL 27.0 25.9 7.6 7,.7 63.5 1.0 4.0 224 O.B 9:30
16JUL 21.5 21.7 7.0 7.8 45.0 · 22:51
lBJUL 27.0 23.1 7.1 8.0 50.8 · . 10:50
.24.1UL 20.2 25.5 7.4 8.5 23.0 23:50
30JUL 24.5 27.1 7.9 10.3 83.8 · 350 22:22
01AUG 21.0 25.0 8.3 9.6 23.0 22:47
06AUG 22.5 23.5 7.9 6.1 . 21.0 21,08
07AUG 23.0 22.9 7.4 6.2 116. B 0.0 4.0 · 0.9 9:25
OBAUG 20.0 25.5 7.6 9.0 114.3 · 325 22:39
14AUG 23.0 23.6 7.7 8.6 61.3 · 10:07
14AUG 22.5 25.2 8.4 11,6 18.0 · 21: 10
21AUG 17.0 20.0 7.8 10.8 16.0 22:28
27AUG 24.5 24.7 8.1 9.2 24.0 · 21:43
29AUG 24.0 25.5 S.D -10.0 55.9 250 0:54
30AUG 25.0 24.2 7.9 9.6 66.6 13:00
05SEP 24.5 23.9 7.9 10.1 91,4 340 21:25
D7SEP 25.0 24.2 7.7 8.5 88.9 10:43

---------------------------------------------------------------------------------------------------------------
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TABLE F-5 CONTINUED.

CURRENT VELOCITY
TEMPERATURE. (e) 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) COl.LECTION-------------------------------------------------------"-------------------------------------------------------
10SEP 22.0 20.6 7.5 8.1 73.7 2.0 1.0 260 0.7 9:40
24SEP 15.0 14.6 7.6 10.0 58 . .4 10 42
26SEP 13.0 16.5 a.3 12.2 63.5 340 1 Al
010CT 16.0 16.6 7.7 9.2 76.2 0.0 5.0 240 0.7 9 10
030CT 15.0 17.2 8.5 10.8 88.9 350 . 21 13
SODeT 15.0 9.6 6.5 -10.9 25.4 13 00
05NOV \3.0 \\ .8 7.5 10.1 55.9 'l.a 'l.a 183 \.4 10 27
08NOV 1.0 9.2 7.8 11.4 78.7 225 23 11
16NOV 17.0 7.6 7.9 12.0 38.1 12 05
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TABLE F-6 WATER QUALITY DATA COLLECTED AT ZONE 9 NEAR TMINS. 1990.---------------------------------------------------------------------------------------------------------------
CURRENT VELOCITY

TEMPERATURE ec} DISSOLVED SECCHI ---------------- TOTAL SAMPLE
--------------- OXYGEN DISC SURFACE, BOTTOM CONDUCTIVITY DISSOLVED DEPTH TIME OF

DATE AIR WATER PH (MG/L) (eM) (CM/SEC) (eM/SEC) (UHMOS/SEC) SOLIDS (M) COLLECTION---------------------------------------------------------------------------------------------------------------
04APR 7.0 8.1 7.8 11.2 83.8 17.0 10.0 137 1.8 9;30
04APR 7.0 7.8 .7.9 11.0 40.0 21;06
l1APR 8.0 9.1 7.6 11.3 21.0 . 20:33
12APR 3.5 8.3 7.7 11.4 96.5 8:50
lGAPR 12.0 10.9 7.4 10.6 34.0 20~52

18APR 5.0 9.8 8.0 11.2 71.1 · 160 22: 13
23APR 17.0 16.0 7.7 10.0 27.0 21:34
30APR 14.8 17.5 8.1 10.8 20.0 22:21
02MAY 16.5 16.9 7.9 9.9 99.1 12.0 12.0 159 1.7 8:45
04MAY 15.0 15.2 7.4 9.9 10G.7 · 11 :50
07MAY 16.5 15.8 8.4 11.2 24.0 22:44
09MAY 20.0 18.1 7.9 11.2 66.0 250 22:58
14MAV 16.0 15.1 7.a 9.5 37.0 . 21: 14
21MAV 12.0 15.0 7.2 9.0 · 49.0 22:55
23MAV 17.0 15.3 6.7 9.5 55.9 10:25
30MAV 12.0 lG.O 8.0 10.0 63.5 . 200 23:12
31MAY 14.0 17.2 7.3 11. 6 43.0 22:37
04,JUN 13.0 18.8 7.9 a.8 27.0 23:25
05JUN 16.5 17.1 7.7 9.G 76.2 15.0 6.0 149 1.8 9~50

ITj 07JUN 22.0 20.9 7.6 11.0 88.9 · 225 1:42
I 12JUN 16.0 20.0 8.7 10.2 29.0 21 :32

\,0 15JUN 20.0 22.1 7.7 9.2 68.6 . 11:35
18JUN 22.0 25.5 8.4 10.2 23.0 . 22:00
20JUN 20.0 23.8 6.7 7.2 22.9 · 260 23:23
25JUN 19.5 22.6 8.7 12.3 18.0 22:55
28JUN 30.0 28.2 7.2 8.1 55.9 12:05
02JUL 20.5 24.8 8.5 10.4 13.0 . 22:25
09JUL 25.0 27.0 8.4 10.0 12.0 22:59
10JUL 26.7 26.2 7.8 8.1 66.0 5.0 3.0 225 2.0 6:45
16JUL 20.0 21.1 7.2 7.9 30.0 23:52
18.JUL 24.5 22.2 7.2 7.a 50.a .. 9:10
24JUL 22.0 25.8 7.7 8.6 24.0 22:01
30JUL 23.5 27.9 8.0 9.2 106.7 325 21,05
01AUG 21.5 25.2 8.2 " .0 16.0 21: 17
06AUG 22.5 24.0 7.7 8.0 16.0 21: 23
07AUG 24.0 23.1 7.4 7.5 139.7 7.0 4.0 l.a 9:40
08AUG 18.5 25.0 8.0 8.6 119.4 325 23~58

14AUG 25.0 24.3 8.3 8.5 88.9 10:47
14AUG 21.0 25.2 8.G l1.G · 21.0 21:25
21AUG 17.2 20.0 8.6 e.G · 11.0 21 :51
27AUG 23.0 25.0. 7.5 10.1 23.0 . 21:59
29AUG 23.5 25.3 7.8 9.2 5a.4 260 2: 12
30AUG 23.5 23.7 7.5 8.4 73.7 10:40
05SEP 24.5 24.1 8.4 9.9 81.3 310 22:28
07SEP 24.0 24.3 7.8 8.6 "88.9 9:47

---------------------------------------------------------------------------------------------------------------
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TABLE F-6 CONTINUED.

CURRENT VELOCITY
TEMPERATURE (C) DISSOLVED SECCHI ---------------- TOTAL SAMPLE--------------- OXYGEN OISC SURFACE BOTTOM CONDUCTI VITY DISSOI.VED DEPTH TIME OF

DATE AIR WATER PH (MG/L) (eM) (CM/SEC) (CM/SEC} (UHMOS/SEC) SOLIDS (M) COLLECTION---------------------------------------------------------------------------------------------------------------
lOSE? 22.0 20.7 7.6 B.O 73.7 5.0 3.0 229 1.5 9:20
24SE? 14.7 14.7 7.7 9.9 66.6 10,03
25SEP 13.7 16.5 B.9 11.6 61.0 350 21:20
010eT 18.0 16.6 7.6 9.0 81.3 2.0 4.0 230 1.8 9:45
030eT 13.5 17.1 8.2 10.9 94.0 350 22 21
300eT 15.0 9.9 8.0 10.6 22.9 14 00
05 NOV 12.5 11.2 8.0 9.9 71.1 10.0 3.0 165 1.8 10 07
09NOV -1.0 8.5 7.7 10.8 73.7 225 o 07
16NOv 8.0 5.7 7.7 12.2 45.7 . 9 57
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TABLE F-7 WATER QUALITV DATA COLLECTED AT ZONE 10 NEAR TMINS. 1990.---------------------------------------------------------------------------------------------------------------
CURRENT VELOCITY

TEMPERATURE (Cl OISSOt.VED SECCHI ---------------- TOTAl. SAMPLE--------------- OXYGEN DISC SURFACE BOTTOM CONDUCTI VtTy DISSOLVED DEPTH TIME OF
DATE AIR WATER PH (MG/L) (CM) (CM/SEC) (CM/SEC) (UHMOS/SEC) SOLIOS (M) COLLECTION
---------------------------------------------------------------------------------------------------------------
04APR 6.0 7.2 7.8 11.0 6.0 22:05
l1APR 6.0 9.2 7.8 11.5 11.0 22:04
12APR 6.5 9.3 7.3 10.9 76.2 · 10:50
16APR 11.5 10.5 7.4 10.8 12.0 21:15
18APR 8.5 9.9 8.2 11.2 76.2 190 19:32
23APR 18.0 16.5 8.3 10.4 6.0 20:47
30APR 15.0 17 .2 B.O 10.4 3.0 21:55
04MAY 13.0 15.3 7.4 9.3 203.2 9:35
07MAV 17.5 16.0 8.4 11.6 3.0 21 :02
OSMAV 21.0 18.6 8.7 12.4, 81.3 240 19:50
14MAY 15.0 14.5 7.3 9.5 12.0 22: 19
21MAY 12.0 15.0 8. I 9.0 11 .0 · 21 :05
23MAV 15.0 14.5 8.1 10.8 58.4 8:20
30MAV 15.0 16.0 7.9 9.6 1 36. I 200 20:26
31MAV 13.5 17 .0 7.4 11.7 B.O 23: 19
04JUN 14.0 19.0 7.9 9.3 6.0 22:27
06JUN 21.5 21.0 7.9 11.4 B6.4 . 250 22:30
12JUN 14.8 19.8 7.4 10.8 · 4.0 23:27
15JUN 18.5 21.3 7.4 8.0 96.5 · 9:50

~ 18JUN 22.0 25.0 8.4 11.0 3.0 · 21 :25
I 20JUN 21.0 23.9 7.5 7.9 25.4 275 · 20:24

t-' 25.JUN 19.9 23.8 8.8 10.5 2.0 · 22:31
t-' 28JUN 27.0 25.8 7.9 11.9 106.7 · 10:30

02.JUL 20.5 24.5 8.2 9.2 0.0 22:50
09JUL 26.0 27.2 8.5 10.3 0.0 21 :52
16JUL 20.2 21.1 7.0 7.8 6.0 23: 15
lBJUL 27.5 23.2 7.2 7.4 61.0 · l' :50
24JUL 21.5 25.9 7.9 8.6 3.0 22:31
31.JUL 24.0 27.3 8.3 11.' 109.2 350 0:56
01AUG 20.2 25.5 8.7 10.5 2.0 . 23:06
06AUG 22.0 25.0 7.5 7.8 · 3.0 23: 19
OBAUG 21.5 26.0 7.9 10.1 127.0 325 · 20:09
14AUG 22.5 24.4 8.2 11.3 94.0 . 8:55
14AUG 20.5 25.6 8.2 14.5 3.0 21 :57
21AUG 17.0 22.8 8.1 14.5 · 0.0 22:56
27AUG 27.0 25.0 8.4 9.4 3.0 20:50
2BAUG 26.0 26.1 8.1 13.0 55.9 250 21:50
30AUG 24.7 24.5 B. I 9.0 81.3 11 :40
05ScP 24.0 24.2 8.4 11.0 101.6 325 · 19: 13
07SEP 29.0 26.2 8.1 11.2 94.0 12: 10
24SEP 16.5 17.0 8.5 10.3 83.8 · · 11 :53
25SEP 13.7 16.5 B.3 11.7 58.4 330 23,02
030CT 17.0 17.4 8.3 10.8 114.3 · 360 18:30
300CT 11.0 8.3 7.9 10.4 35.6 10:55
08NOV 0.0 8.B 7.7 10.6 94.0 250 20:44
16NOV 10.0 6.1 8.9 12.0 58.4 · · 10:45

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