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ABSTRACT

Fish populations were sampled during ice-free months from June, 1969 through
May, 1971 using 2 150-t+. bag seine, 2750-ft. commercial seine, and Three 150-ft.
experimental gill nets.

.’Cafp*, gizzard shad, freshwater drum and white bass were found during every
sampling period. Carp were the ﬁosf abundant over-all, normally comprising more
t+han 80% of the sample. Drum and‘gizzard shad were next in abundance.

in general, the sgring and early summer samples contained a greater percentage
of adult fish, while the late summer and fall samples reflected the recruitment
of young-of~the-year fish.

Chironomid larvae were the most ;requenfly-found food 1tems for most species
in all months. There was little evidence of 2 seasonal change in food habits.

Some species (drum, white bass) showed size-related changes In food habits.

* In this report, carp refers to carp, goldfish and/or carp~goldfish hybrids.



- - RECOMMENDATIONS

Sampling of fish populations should be repeated after the nuclear power plant
Is in operation. Seasonal samples between now and then (1974) would be desirable

in order to detect any major changes In the populations before discharge.
OBJECT ] VES

The objective of this job was fo determine the composition and character

of +he flsh populations In the area prlor fo discharge.

TECHNIQUES USED

Sampling: Three +ransects in the Locust Point area were-es*ablished in 1969
for sampling fish populations. The same three transects were used in 1970 and 1971
(Fig. 1). Transect | begins 1,000 ft. west of the Touséainf River and runs toward
West Sister island. Transect 2 runs from +he mouth of the Toussaint River to
Niagara Resf and Transect 3 starts 1,000 ff. east of the river and runs toward
South Bass lsiand.

Mr. Virgil §t. Clair, a commerclal fisherman, operated his 2750-ft+. seine east
of +he Toussaint River in the area of Transect 3. This net was from 12 to 16 ft.
deep with 5" mesh at The outsides. The mesh gradually decreased in size toward the
bat, which was 2-1/4" mesh. Fish were sampled with this gear once a month from
June through October, 1969, May through October, 1970, and April and May, 1971.

The 150-ft. bag seine was fished at five locations: one haul was made at the
base of each transect, one haul between Transects 1 and 2 and one haul between
Transects 2 and 3. The net was 6 ft. deep with 3/4" mesh In the wings and |/4"
mesh In the bag. Fish were sampled by +this method in July, August and October,

1969, May through October, 1970 and May, 1971,




Three experimental giil nets were set, one a}ong each transect. They were
fished overnighf'perpendicular to shore with the small mesh set closest to shore in
about B feet of water. The nets were 6 ft. deep and 150 ft+. long, consisting of
contliguous 30-ff. panels of sfrefch mesh from 1/4" to 3". Gill nets were set once
a month from August through October, 1969 and in May and August, 1970.

Species Composition: The catch of each species by each method was determined

atter every sampling period, as was the total catch for each gear. Except for carp
all fish were weighed and measured and scales taken from represeh+afives of each
size group. When the commercial seine catch contained tco many cafp to process
feasibly, Mr. St. Clair estimated the total catch. Catch per unit effort (CPE)
was determined for each gear and a comparison was made between the relative

numbers of individuals and species for each gill net and 150-f+. seine haul.

Age-Growth: Scales were read using a Bausch & Lomb microprojector and
annular meésuremenfs made to enable back calculation of growth fa?e. Leng*h-frequen
plots were used for determining ages of shiners, Age data was compared wifh
and supplemented by data frem the Lake E;ie Research Unit, Ohio Division of
Wildlife, and Carlander's (1969) data for Lake Erie fishes.

Food Habits: Representatives of.differenf size groups and species were
welghed, measured and their stomachs preserved In 5% formalin as soon as possible
atter capture. Only live, seined fish were used for this study. Stomach
contents were identified as far as posslblé and enumerated. Because of the
small stomach volumes and diversity of food items, the numerical approach was
used rather than the volumetric method.

Frequency of occurrence was calculated for each food item for each fish
species;_ Differences from month to month were examined and foca habits of diff-

erent sized individuals of the same species were compared.
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Species Composition: Appendix | is a iist of scientific and common names

of all fish taken. Table | shows the species present in each month of sampling.

Altogether 33 species were fouhd, although the greatest number for any one month

was 21 (May, 1970). Fewest species (12) were taken in July and September, 1970.

Freshwater drum, carp (including goldffsh and/or hybrids), gizzard shad
and white bass were taken during every month sampled, while several species
{spotted and whife suckers, stonecat, rockbass, smalimouth and largemouth bass,
green sunfish and logperch) occurred only once or twice. The number of species
in part refiected the methods used, since not all sampling methods were used
every month,

in every month except October, 1969 and August, 1970, carp and goldfish
made up at least 60% by weight of +he total sample. Next in abundance were
gizzard shad and drum. in +he two other months freshwater drum were most
abundant. Total catches were greatest in the late spring and early fall
samples and lowest in The summer mon?hé.

Tables 2, 3, and 4 show catch per unit effort (CPE) for the three sampling
metheds for éach month. Data for the 2750-ft. seine is expressed as pounds per
haul, for the 150=F+. sefne as Individuals per hauil and for the gill nets as
individuals per net. Since the 2750-ft. seine captured the large individuals
of each species and Too many individuals to count feasibly, the catch was
expressed as pounds rather than numbers of individuais. The 150~f+. seine, on
the other hand, took mostly young-of-the-year fish and shiners; thus it was

more practical to express these catches as numbers of individuals.




"Tables 5 and 6 are comparisons of the numbers of individuals each
month at each sampling focation for the gill net and 150-ft. seine catches.
Since the 2750-f%. seine was pulied at only one location each month, there
Is no similar data for it.

The greatest numbers of i;dividuals were taken most often West of the
Toulssaint River and the fewest individuals were most often taken East of the
river. No seasonal trend in numbers of species or individuals at a given
location was detected, but numbers seemed lower in August and September, 1970
than the same months of 1969.

Age-Growth: Data from several sources was combined to give a view of the age
structure of fishes in the Locust Point area. Table 7 shows the mean fength
for each age class of most species collected. The figures are from work done
in this study, from the Lake Erie Research Unit of the Ohio Division of
Wildiife and from Cariander's (1969) Information on Lake Erie fishes.

Samples In eariy spring were comprised mostiy of adul? individuals., As
the summer progressed, young-of-the-year individuals, as well as yearlings,
became more abundant. Young-of-the-year white bass, shiners, drum, gizzard
shad and alewife were taken only in the 150-ft. bag seine. Young-of-the-year
carp and goldfish were never taken and only a few young«of-The»year channel
catfish were captured.

Table 8 shows the size composition of the species frequently captured,
using all three methods. This table reflects type of gear used as well as
population changes, since not all sizes of fish were equally susceptible
Yo alt types of gear.

Food Habits: From June, 1969 through May, 1971, 1919 stomachs Qere examined,
71.8% of which contained food, The number of stomachs examined each month

and the number containing fcod is shown In Table 9. A seasonal pattern




was evident, with a greater percentage of stomachs containing food in

the summer months 'than in the spring and fall {(Fig. 2). All the percentages
may be lower than in actuality since i+ is common for fish to regurgitate when
they are caught and handled.

Table 10 shows the frequency of occurrence of various food items in
Locust Point fish stomachs from June, 1969 through Ma§, 1971. The percent
frequency of occurrence is based on the number of stomachs containing food.
"Unidentifiable debris" Included material too digested to be identified as
weil as sand, si!t and gravel. Results are probably biased toward hard-to-
digest orgahisms, sfnce they would remain In The sfcmaéh longer.

Stomach contents of carp and goldfish were the most difficuit to identify,
but almost always inciuded copepods and cladocerans. in addition, Insects
and amphipod remains were frequently found, as was plant material.

Gizzard shad stomach contents were predominantly zooplankton and phyto-
plankton, but most contained significant amounts of silt or sand grains.

Freshwater drum unéer 6 inches long ate no fish; their major food items

were chironomid larvae (mostly Chironomus (Chironomus), C. (Cryptochironomus)

and Glyptotendipes. Other insects and cladocerans occurred occasionally.

The three species of chironomids found were the mest abundant ones found in
banthos samples from the area. Thé species were plentiful in ail open-iake
samples, from all substrate types and seldom occur in emergent vegetation along
the shore.

Drum between 6 and i2 inches long ate primarily Chironomidae, but con-
t+ained a wider variety of other insects, Including Hemiptera and Odonata, than

those shorter than six inches. Drum larger than l2-inches contained fish




almost exclusively. The apparent seasonal trend toward a greaster occurrence
of Chironomidae in late summer and fall is probably due to recruitment of young-
of-the~year drum into the population rather than an actual change in food habifé.

White bass showed a similar sfze-rela+ed pattern, the smali individuals
"utilizing zooplankton and Chironomidae and the larger ones feeding almost
entirely on fish. No such pattern was evident for yellow perch. All sizes
fed about equally on Chironomidae and fish.

Emerald and spottail shiners fed mainly on insects. The large individuals
utitized Cladocera and Copepcda extensively, but diets of young-of~-the~year
individuals (less than 2.8 inches) were not so restricted. The diversity of
insects eaten (Chironomidae and other Diﬁfera, Odonata, Trichoptera, Hemiptera
and Coleoptera) indicated the shiners were feeding on the surface and in
emergent vegetation, perhaps into the Toussaint River, as well as in the open lake,

Both bullheads and channel catfish were omnivorous, feeding on everything

bron Gladockrans to fish.” The occurrencd of ‘he midge ‘Cricotopus, dfﬁ?é?éﬁ%

ofher than' Chnronomadae “and Co!eop?era 1nd1caies consnderable ‘shallow-watér"

or upstream ?ééﬁiﬁé:gsvﬁélf”éﬁiaﬁéhiwé@é? feéﬂﬁﬁg”éuggésféd‘ﬁy‘The’presehcé*“:ﬁ

of C. (Cryptochiroromus), “amphipods; ahd Gastropodal
U hehinods Were w1126 by all spedtes 6t Fishexcept gizzard shadl’
Thay bicurred specially trequently Tn #he'Spring, pernaps before many”siall

¥isn were aval 1sb1e as " food." T 1 T
i spegues of'flsh u¥i1'ized food organlsms “fotind” in the Loclst' Potht™
area, bofh in the open 1ake "and a!ong the shore or' 1n the Fiver.” Food ‘itéms

éﬂd'saﬂd“bofuom, gravei “and clay bottom and the reefs) ‘Thes' plankfers 1T zed

correSponded With” +hcse predomlnanf in'most of ‘the piawkTon samples (DaEhnaa

refrccurva, ‘Bosmiha’ Jp., Phxdorus sDa and cyclopo?d copepods).




~—

LITERATURE CITED

'Baker, Carl. 1969. Lake Erie Fish Population Trawiing Survey.
Dingell-Johnson Project F-35-R-7, Job #3. 32 pp.

Carlander, K. D. 19269, Handbook of Freshwater Fishery Biology.
State Univ. Press, Ames, fowa. 752 pp.

Vol.

U

lowa



Table |. Specles compositen of Locust Point fish pepulations in the months samp led
from 1969 to 197i. The presence of a species during a given month is
indicated by an X.

1969 1970 1971
Ja*Jac*Aaﬁc gab gabc pabc jac jac aAabc gac pgac a2 Mac

longnose gar X X

bowfin X| X X

atewlfe b x] XX X | X! X
glzzard shad x| x| x| x| X x I x1x] x{x | xjjx | X
coho saimon X X X
American smelt X X X X X
northern pike X X X

carp P x ] ox) x| x| X X | X 1X 1] X X |} X
galdfish XX X1 X X X X1X X X X
carp X goldfish X{ X X X X X X1 X XX XX X
silver chub X X

smerald shiner X| X x I x | x{x}] X{x| X X
spottail shiner x| X1 x| X X | x x| xix | X X
spotfin shiner X X

quil!l back X1 x| X X X X X 1 X X
golden redhorse X 1 X X X 11X | X
white sucker X X
spotted sucker X

channel catfish x{ x| x|x X x | x x| x}ix
brown bul thead X1 Xt X X X X X |1 X X
stonecat X

white bass X1 X} X | X X X X 1 X X X X
ghiiR creRale HEEIEIRS R L N P R PR R
rock bass ‘ X

sma | Imouth bass a X

largemouth bass I R X 1 X

green sunfish X

orange spotted sunfish X ‘ ‘ ‘ X X

walleye X X X X
yellow perch X1 xp x| x| X X | x {x ] x|x X | X
log perch . i X 1. X
freshwater drum xlxlxlx! x 7 x gx (x| x{xt-xpx | X
TOTAL SPECIES 13120 L1e Jis | 10 {{2r |17 p2 (s 12 J1a s 14

* a=commercial seine
* b=gill nets
* c=150-ft. bag seine
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Table 7. Mean total length and range (in Inches), where available, of indicated
age class for some species captured in the Locust Point area.

0 o 1 i v v Vi
b '15"519
Alewife Q=44
Glzzard shad P | %=6.4 | %=10.9 |%=(2.8 |[x=13.6 %=14.3
- 0.7~8.0
Carp %=6.0 | %X=6.5 |%=8.7 %=9.6 %=13.9  [%=13.9 |%=15.7
Boldfish © x=3.5 15.0-6.0
Qul f iback © {.5+2.21 9.5-9.7 110.9-15.4]14.9-16.5
=5 | 1-7-3.18 2,2-3.42] 5.0-3.82
Emerald shiner 2=2.6
ab ' ,8—3,5b 3'4~4.63 4.5"5. ia 4:9"'5058
Spottall shiner | g=2.8 ’
Channe| catfish® |%=4.8 |%=7.9 |x=10.1 -|%=12.2 %=13.2 |%=15.3 Im=15.9
Brown bullhead® %L9f4°9 2.7-6.0
‘_ b 200”6.0
White bass %=4. | %=10.1 |®%=11.8 [%=12.6 %=13.4 %=14.6
b 2-2"4.7 5-‘—609 6-2-7-9 6.5"‘9«8 7-9"10-' 8.6"[0.6
Yellow perch %=2.6 | %=6.5 |%=7.2 %=8.3 %=9.0 %=9.6
Wal leye® %=9.6 |%=15.2 |%=16.8 |%=18.4 2=19.5  |%=19.9
2 11.5-5.6 |5.1=7.5 |6.4-9.4 18.9-14.0 |10.2-15.4{12.2-16.5{12.3-16.¢
Freshwater drum” ig=3.9  |%=6,4 I%=8.5 -~ [x=11.7 %=12.3  |R=14.6 %=15. |
. bc {1.6-3.6P|5,6~6,2¢
American smelf a2, 4D 5%=9,5C

a=age determined in the present study ,
= age determined by Leke Erie Research Unit, Ohic Division of Wildlife
C=data from Cariander, Freshwater Fishery Bloiogy, for Lake Erie fish
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Table 9. Number of fish stomachs examined each month and number containing food,
June, 1989 - May, 1971,

: Stomachs , Percent
Sample Date Stomachs examined containing food containing food
1969
June 26 {40 120 85.7
July 4 149 127 85.0
July 26 92 72 78.0
July 30 130 107 82.0
Aug. 24 0 - -
Sept.24 80 51 63.8
Cct. 29 140 88 62.9
1970 _
May 8 298 172 57.7
June 22 255 181 71.0
July 18 208 178 85.6
Aug. 22 72 €0 83.3
Sept.l2 89 ” 7 79.8
Oct, 10 33 23 69.7
1971 -
Aprii 17 83 51 61.4
May 15 150 76 50.7
TOTAL 1219 1377 71.8
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Figure 2. Percent of examined stomachs cm%ainiﬂg food

1969, E 1970, Z 1971
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Appendix 1. Scientific names of fishes found in the Locust Point area,

June, 1969 - May, 1971.

~ Alewife

American smelt

Black crappie

Bowfin

Brown bul lhead

Carp

Channel catfish

Coho salmon

éommon emgrald shiner
Common white sucker

Freshwater drum

Glzzard shad

Golden redhorse
Goldfish

Green sunfish
Largemouth bass
Logperch
Longnose gar
Northern pike
Orangespoffed.sunfish
Quiliback

Rock bass
Sflver chub

Smailmoufh_bass

Alosa pseudoharengus

Osmerus eperlanus mordax

Pomoxis nigrgmacula+us

Amia calva

tctalurus nebulosus

Cyprinus carpio

ictalurus punctatus

Oncorhynchus kisutch

Notropis a?herinoides

Catostomus commersoni

Ap lodinotus grunniens

Dorosoma cepedianum

Moxostoma erythrucym -

» Cargssius'aura+us

Leponi§ cyanellus

~ Micropterus s._salmoldes

gg;gigg_caprodes
Legisgs+egs OSSEeUSs.
Esox luclus

Lepomls humilis
Corplodes cyprinus
5ﬁblogiifes rupestris

Hybopsis storeriana

Micropterus d. dolomieutd



Appendix 1. (cont'd)

Spotted sucker Minytrema melanocps

Spotfin shiner Notropls spiiopterus
Spottail shiner ; Notropis hudsonius
Stonecat - Noturus flavus

Walleye o Stizostedion v. vitreum
White bass Morone chrysops |
White crapple A | Pomoxis annularis
Yellow perch - Perca flavescens
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JOR COMPLETION REPORT

RESEARCH PROGRESS SEGMENT

State of: Ohio Date: May 31, 1972

Project No.: F-41-R-3 Name: Environmental Evaluation of
. a Nuclear Power Plant
Job No.: 2-A .
' Title: Temperature Preferences of
Period Covered: June |, 197 1=-May 31, 1972 Locust Point Fishes

ABSTRACT

Temperature preferences were determined for adult and young-of-the-year
white bass, émalimou+h bass, yellow perch and emerald shiners during four
seasons from July, 1971 through May, 1972,

Fish specimens for experiments were collected from local areas by shore
seining, trap netting, hook-and-1ine fishing and from commercial fishermen.
Mos+ fish were held in the laborafory at or near ambient lake femperatures
for only short periods prior to testing. Fish tested in winter were caught
during late fall and held at ambient temperatures until they were tested.

Seasonél differences in temperature selection existed for all four
species within the 2-3 day testing periods; With the exception of emerald
shiners in summer, all species preferred above ambient lake temperatures
each season. In general, white bass and smallmouth bass selected similar high
temperatures,yellow perch preferred intermediate temperatures while emerald
shiners selected low water temperatures. Fish were distributed about a
narrow range of Temperafures in the summer and‘were widely distributed over
a large range of temperatures during fall. A relatively constant temperature
preference was reached within several hours in summer, but required 2-3 daQs

of progressive acclimation in the temperature gradient during win+er.r Young



yellow perch and emerald shiners selected temperatures differing from those
selected by the adults during +he same season, whiie The young and adults of

white bass and. smallmouth bass preferred very similar temperatures.

RECOMMENDAT { ONS

The study of the seasonal temperature preferences of fishes should con-
t+inue with emphasis on species from +he bottom habitat of +he Locust Point
area. Effort should be expended To obtain healthy test specimens and any
differences in temperature selection between healthy and unhealthy individuals

should be clearly defined.
OBJECT!VE

The objective of this job s to defermine +he temperature preferences

of Locust Point fishes.

TECHNIQUES USED

A horizontal femperature gradient approximately 24 m in length and 25 cm
in depth was es+ablisheé for testing the temperature preferences of fish
during four seasons of the year. Within a wooden fank 8.72 m long, 79.0 cm
wide and 50 cm high, a system of alfernaT{ng transverse baffles formed a.series
of 28 compartments without greatly restricting +he movements of fish. Fil-
tered lake water (1-2 1/min) passed through ] /4" Tygen tubing within a
cooling reservolr and into the low temperature end of the gradient; the water
was then heated progressively higher by immersion heaters as it flowed to a
standpipe at Thé opposite end of the fréugh.

A Vicore 500 watt heater, ARC static swifch relay and correspo’ ding Juno

thermoregulator maintained a constant water temperature t.0.15C in the center



of each compartment. Each season a.differenf gradient Was established by
controlling the temperature af +he thermoregulator of each compartment 0.5~
I.OC above that of the previous compariment. The gradient ranged from a low
of several degrees below ambient lake temperature (summer, fall and spring),
or'slightly above ambient (winter), To high of 15-26C above ambient.

Aeration from three afr stones in each comparitment greatly reduced vertical
temperature stratification of the water column (Table 1) and created saturated,
or nearly saturated, O, levels during all seasons (Table 2). Oxygen measure-=
ments were made each season using a mode! 54 YSI oxygen meter and probe.

Most fish were caught by trapping, shore seining and hook-and-iine
fishing near the F. T. Sfone Laboratory on South Bass Island. Adult fish were
sexual ly mature. Young fish were primarily young-of;fhe—year, although some
immature (1+ year old) perch and smallmouth were tested in spring. Fish for
winter experiments were caught during November and held at ambient Iéke
+emperafures until they were tested. During other seasons fish were held
only for short periods of +ime at lake temperatures. Fish were maintained and
tested under normal seasonal photoperiods. Natural lighting from windows in
north and west walls was adequate for almost all observations.

Prior, to testing, cach fish or group of fish was held in an acclimation
tank similar to the gradient apparatus for 24-48 hrs. The acclimation tank was
half the length of the gradient tank, identical to it in compartmentation
(without heaters and thermoregulators) and maintained at ambient lake temp=-
eratures. In the acclimation +ank fish were observed for visible signs of
poor condition, aggressive behavior and randomness of dis%ribuTion,

Fish were then transferred from +he behavioral acclimation tank to the
compariment of the gradient with 2 +emperature nearest the ambient lake temp-
erature. The number of fish tested at one time varied 