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ABSTRACT

The Toledo Edison Company and the Cleveland Electric Illumina-
ting Company are currently building the Davis—-Besse Nuclear Power
» Station on ;che southwést shore of Lake Erie at Locust Point. This
plant will utiiize ’wateﬁrf from Lake Erie to replenish the cooling
tower blowdown which will be returned to the lake with a maximum
tefnper*atulﬂe increase of 11.1°C. Phytoplankton, zooplankton, benthic

macroinvertebrates, and fish populations along with the water quality
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in the vicinity of Locust Point were monitored during 1975. These
results were compared to the results of previous years in an effort
to develop annual trends and accurately characterize the existing
aquatic environment so th\at changes which occur after the plant
becomes oper‘ationél can be measured.

Phytoplankton populations in 1974 were characterized by dia-
toms, *Melosira sp. In 1975 the diatom population was similar to

1974 but the Niyxophyeean population, Aphanizomenon sp., increased

tremendously during the summer and became the dominant algal
taxon. It appeared that these differences were due to changes in
the water quality. In 1975 the water war*rﬁed sooner and was less
turbid and more transparent than in 1974. These conditions favor
Myxophycean pbpula’cions.

- Zooplankton populations in 1974 and 1975 were higher than
those of 1972_ ot 1978. Rotifers genérally dominated while clado-
cerans normally had the lowest population. Neither the zooplankton
nok the phytoplankton are expected to be significantly effected by the
thermal discharge. However, all entrained organisms will be killed.

Benthos populations were dominated by oligochaetes and chiros
nomids. Populations in 1975 indicated that recolonization following
the dredging of the inteke and discharge pipelines in 1973 was

nearing completion.

Although 46 species of fish were collected at Locust Point since
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1963, only 10 species, Alosa pseudoharengus, Aplodinotus grunniens,

Cyprinus carpio, Dorosoma cepedianum, Ictalurus punctatus, Morone

chirysops, Notropis atherinoidesi, N. hudsonius, Perca flavescens,

and Stizostedion v. vitrbum, were of any real commercial or num-

erical importance. Due to their abundance at the site, the lanvae™of

Dorosoma cepedianum, Notropis atherinoides, and Perca flavescens

will be the species most likely to be entrained, while Dorosoma

cepedianum and _Alosa pseudoharengus will be the species most

likely to be impinged on the traveling screens.
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STUDY OBJECTIVE
To be able to specify the actual effects on the aquatic biota of the

- B}

DaVis—Bessé nuéléar* boWef pléfﬁé at l;ocQét Péigt, Ohio..
JOB il-a
FISH, PLANKTON, AND BENTHOS POPULATIONS PRIOR TO DISCHARGE
Objectives
To be able té specify fish, plankton, and benthos populations;and
phinmany produdtivigyprior. to ‘operaticnof. the: Davis-Besse  Nuoclear’
Power Statior - ...~

Ppotedures.

Sampling Station Location

Field data were collected during 1975 from twenty—five stations, 18
along 4 transects in the open lake, 2 stations in the intake canal, 2 stations
in the marshes, and 8 stations along the shoreline (Table 1 and Fig. 1).
Of the 4 transects, one féllowed the intake conduit, one the discharge con-
duit, while control transects were set up on the east and west sides of
the entire intake and discharge complex. Contrjol west ran due north
from the shore-end of the intake conduit witll isampling stations located
at 500 ft (150 i) (Sta‘;ion 1), 1000 ft (800 m) (Station 2), 2000 ft (610 m)
(Station 3), and 3000 ft (910 m) (Station 4) from the shoreline. Sampling
stations on the intake were located at 500 ft (150 m) (Station 5), 1000 ft
(300 m) (Station 6), 2000 ft (610 m) (Station 7), 8000 ft (910 m) (Station

8, proposed intake), and 4000 ft (1,220 m) (Station 9) from shore. Along

- 13 -
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the dischar*gé transect sampling stations were at distances of 500 ft (150 )
(Station 10), 1000 ft (300; MY (Station ;11),° 1500 L (480, ) (Station. 123, pro-
posed discharge), 2000 ft (610 m) (Station 13), and 3000 ft (810 m) Station
14) from shore. Additional stations were placed 500 ft (150 m) due north

of Station 12 (Station 15) and 500 ft (150 m) south of Station 12 (Station 16).
Control east ran perpendicular to the shoreline, parallel to the intake, and
approximately 2500 ft (760 m) east of the intake. Stations were located

SQO ft (1580 m) (Station 17) and 1000 ft (300 m) (Station 18) from shore.
Station 19 was located in the center of the intake canal, 1000 ft (300 m)
from the lake shore. Station 20 was drained of all water in 1974 so samples
were not cdllectea there. Stations 21 and 22 were located in the northwest
and southeast marshes, respecﬁvely. Stations 28 & 25 were on the shore-
line at the intersection of the intake conduit and 1500 ft (460 m) to either
side.

Fish

Fish populations at Locust Point were sampled by 5 methods, gill nets,
shore seine, otter trawl, hoop nefs, and fry net, Buring 1975 (Table 1).
All fish captured were weighed, measured, and identified to species
(Trautman, 1957 and Bailey et al., 1970). Results were r*epor“cedi as
catch per unit effort (CPE).

Gill nets. Experimental gilllnets were set parallel to the intake and

discharge pipelines at Stations 8 and 13. . Each net (125 ft x 6 ft o+ 38 m

x 1.8 m) consisted of five 25 ft X 6 ft (7.6 m x 1.8 m) contiguous panels

- 16 -




[;1/2"(1.8‘ cm), 8/4"(1.9 cm), 1"(2.5 cm)., 1-1/2"(8.8 cm), and 2"(5.1 cm)
bar mesh]f. The nets were Ffished for approximately 24 hours monthly,
April through December. In addition, weather conditions allowed sampling
on an additional date in November (Table 1). One unit of effort consisted
of one 24-hpusebawitii one of these gill nets.

Shore seihe. Shore seining was accomplished monthly, April through

Novermber with a 100-ft (30.5 m) bag seine (1/4" or 6 mm bar mesh) at
Stations 23, 24, and 25, The seine was stretched perpendiculare to: the
shoreline until the shore brail was a;c the water's edge. The far brail was
then dragged through a 90° arc back to shore.. Two hauls were made at
each station. One unit of effort consisted of two hauls with the above
“rjje_ntioned seine.

Trawl. ,BOth'J;ta 16-ft (4.9 ni) and an 8-ft (2.4 m) trawl (1/8" mesh
bags) were used to cohllect fish for CPE estimates of abundance and to
obtain live fish for stomach analysis. The 16-ft tr*an was used in the
open lake. Four 5-min tows between the intake (Station 8) and the dis-—
charge (Station 12) were completed monthly April through November.

All four trawls were considered to be one unit of effort. Stomachs
were taken (frotmh & \‘}"epr%.es'entatr'weL:nu’mber‘ of .these fish.anhd . pre-
served in 5A—1O%< formalin prior to analysis.

An 8-ft (2.4 m) trawl was used within the intake canal to determine
whether the fish population existing in this canal was {"':diff’enéht\,‘f-'r\om_ '
that found in the lake. Samples were collecte;d on 13 June and 16 Sep-

tember 1975. Two 5-min tows were considered to be one unit of effort.

F-41-R-7 Performance Rep. |
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| Hoop nets. Hoop nets, 2.5 ft (0.8 M) diameter with 1 in ‘(2.5 cm)

par mesh, were set at Stations 21 and 22 in the northwest and southeast

marshes. The nets were fished for approximately 24 hours monthly, April

through November. O?Teﬁ;mi’tﬁof—eﬁfoPt—e-onsis.tedgo.ﬁjLQADLS__eL__v_v_ith one

net.. These ﬂsh were ldentlﬁed welghed measur*ed and released

Fry net . In 1975, 5—mmute circular tows, surface and near botto
were made 10 times from April through August at Station 8 (intake) and
Station 13 (plume area) with a 0.75 m diameter oceanographic plankton
het (no. 00, 0.76 mm mesh) to capture ichthyoplankton. Weather condi~
tions prohibited spacing the sémpling dates exactly 2 weeks apart (Table

1). Station 13 was sampled in place of Station 12 (discharge), 'since

m

the current at Station 12 will impeed sample collection and ichthyoplankton

residence after the plant becomes operational. Collections were terminated-

at the end of August as no larvae or e9gs wepre collected in the August

samples.

Sampling was initiated in May over Towussaint Reef (a known Spawhing

area) for comparative purposes (Fig. 2). Samples were also collected on

2 occasisiohs from the intake canal, again, in an effort to determine if a
spawning population existed within the canal.

One B-min tow constituted 1 unit of effort. Ichthyoplankters were
preserved in 5% formalin and analyzed under a dissecting microsope.
Individuals were identified as far as possible (generally species) using the

works of Fish (1882) and Norden (unpublished).
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| Plankton
Plankton was sampled monthly, Abril through November of 1975 (Table
1), from 11 stations, 10 in the open lake and 1 in the intake canal. In
addition, weather conditions in December permitted a brief sampling period
in which samples were collected Fr‘orﬁ Stations 1, 8, and 13. Duplicate
vertical tows, bottom to surface, were taken at each statio‘(n with a Wisconsin
plankton net (12 cm mouth; 0.0éO mm mesh). Each sample was concentrated
to 50 ml and preserved in 5% f’ormalih. An equal volume of sugar was
added to the formalin which was added to the sample to reduce distortion

of zooplankter*s. The volume of each sample was computed by multiplying

‘the length of the tow by the area of the net mouth. The works of Chenga-
lath et al. (1971) , Collins and Kalinsky (1972), Eddy and Hodson (19645,

- Ewers (1930), Jahoda (1948), Pennak (19538), Taft and Taft (1971), Torke
(1974), and Ward and Whipple (1959) were used in plankton identification.

. Phytoplankton. Three 1-ml aliguots were withdrawn from each sam-=

ple and placed in Bedgewic_:k—Raﬁ:er counting cells. ‘Whole organism counts |
were made from 25 random Whipple disk fields from each 1-ml aliquot in

the Sedgewick-Rafter counting~cell. \A\Z\/be.nﬂﬁtlamehtousﬂﬁonmsrkmumbened' 100
filaments or more in 10 Whipple fields, they were not counted in the remain-—
ing 15 fields. Identification was generally to the genus level. Results were

reported as number of organisms/1 .

Zooplankton. Three 1-ml aliguots were withdrawn from each sample

and placed in Sedgewick—Rafter cells. The entire cell was scannhed under
a microscope at 80x while counting and identifying all zooplankters. Indivi-

duals were generally identified to the genus or species level and reported

. as number of organisms/1.

~20—




F-41-R-7 Performance Rep.
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Analytical Methods. Correlation coefficients were computed for the

Bacillar*ioph_yceae, Chlorophyceae,” Myxophyceae, total phytoplankton, Rotifera

Copepoda, Cladocera, total zooplankton and several water quality par*ameter*s

from the results from 1974 and 1975 on an IBM 860 computer using the
"Statistical Analysis System" (éAS) program which computes these statis—
tics by the method of least squares (Service, 1972). In an effort to

explaln some of the vamatlon in the populatlons, multiple regressions were
also computed with these plankton components as the dependent variables

and water guality parameters, station sampled, and date as independent

variables. In all of the analytical computations, only the presults of

plankton tows from Stations 1, 8, and 12 (13 in 1975) were used as

these were the stations at which the water quality was determined. Water

" samples for chemical analysis were collected at the same time plankton

samples were collected. Since the plankton was collected by a vertical

tow, bottom to surface, the means of the surface and bottom water quality

determinations from each station were used in the correlations and regres—

sions.
Benthos
Benthos was sampled monthly, April through November (Table 1)

from Stations 1 to 19. In addition, samples were collected from Stations

1, 8, and 138 in December. Three replicate samples were taken at each sta-—

tion with a Ponar dredge (A = 0.052 m2). Samples were sieved through
a U.S. #40 sieve, preserved in 10% formalin and returned to the'labora— ,

tory. Individuals were identified as far as possible (usually to genus; to

-1 =

' species where possible). The number of individuals per square meter was-
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calculated for -each of the A:chr*e.e r*ephcates by multlplymg the number counted
in the sample by 19.1. The sample mean and standard devtatlon for eéch
station were then computed from the 3 replicates. The works of Brink-—
hurst (19683), (1964;), (1965), Brinkhurst, Hamilton, ;;md Herrington (1968),
Klemm (1972), Mason (1968), Pennak (1953), Stein t1962), Usinger .(19565,
Waiter and Burch (1957); and Ward and Whipple (1959) were used for the
_benthos 1dentiFi¢ation. ‘

 Water Quali’ﬁy

Eighteen vyater‘ quality parameters were measured monthly April
through December at three stations{(1,8, and 13) in Lake .Erie near
Locust Point. These parameters and the analytical methods employed
are listed in Table 2. Multiple regressions with water quality parameters
as the independent variables and total phytéplanf&ton, Bacillariophyceae,
Chlorophyceae, Myxophyceae, total zooplankton, Rotifera, Copepoda, and -
Oladc;c;er‘a as the dependerl\t variables were calculated. Correlations for
. each var*iable' with each of the other variables were derived and are pre-—
sented in the planktqn section of this report. Statistical analyses were
completed on an IBM 860 computer using the "Statistical Analysis System*
(SAS) program which computes these statistics by the method of 1eas£
squares (Service, 1872).

Field Measurements., Water quality measurements were made monthly

in the field at Stations 1, 8, and 13 (Fig. 1). Temperature, dissolved
oxygen and conductivity were measured from a small survey boat-With

submerged sensors and shipboard readout meters, Dissolved oxygen was

;
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.deter‘mined with a YSI model 54 meter and conduétivity witH a Beckmén
RB3-3841 solubridge temperature—-compensated meter; each meter was
equipped with a thermistor for tempé:natune peadings. Sensor readings were
taken at the surface ahd approximately 50 cm above the bottom. Trans-—
parency was determined with a 80 cm diameter Secchi disk lowered on a

marked line until it was no longer visible.

aboratory (Determinationé. Surface and bottom (50 cm ébee) water‘_

sam‘ples wepre taken at Stations 1, 8, and 138 with a 3-1 Kemmerer sampler
at the same time that field measurements were being made. These samples
were placed in polyethylene containers and taken to the laboratory for
analysés which, in most cases, were completed within 24 hours of the
sampling:time. Fifteemwatercgaality: ,panamé—terasvwer:ec.id"efee‘n‘m%w‘irae'd"r.in' the
laboratory using the -analytical procedures prescribed by the American Pub-
lic Health Ass‘ociation (1971) and the American Society for Testing and

Materials (19783) and listed in Table 2.

Primary Productivity

Primary productivity studies were initlated in 1975. Monthly
measurements were taken at Stations 3, 8, 13, and 14. Water samples
were collected from various depths with a 3-1 Kemmerer water bottle and
yplaced in 800-ml light and dark B.O;D. bottles with a known gquantity of
sodium bicarbonate tagged with 14, The bottles wer‘é then suspended at
the depth from which the sample was collected for 2 hours. The contents
of the bottles were then filtered, and the radiation on the filters was

counted using liquid scintillation techniques. "



E-41-R~7 Performance Rep.

Findings

Fish

Total catch. Thirty of the 46 species reported from the
Locust Point vicinity since 1968 were captured in 1975 (Table 83).
Tables 4 and. 5 summarize the catch in numbers of individuals
collected each month and by each sampling method. A complete
breakdown of the monthly catches by station and by sampling
method expressed as CPE is contained in Appendix A,

Dominant species (by number) in 1975 were Notropis atheri-

hoides in April, July, August, October, and. November; Perca

flavescens in May and September; and Dorosoma cepedianum in

June and December (Table 4). Although, Dorosoma cepedianum

was dominant in only 2 months, the catch from June (young—of-—
the—-year in tﬁe shore ée'me) was So large that this species con-
stituted almost 80% of the total number of fish captured in 1975.
The total catch per month with equal effort Panéed from 233 fish

in September to 21,677 in June (Table 5). December was excluded
from this computation since only gill netting was completed.

Gill Net. Gill netting from Ap.r‘il through December 1975
viglded 3,020 fish of 19 species (Table 5). The monthly gill net
catch with equal sampling effort @ne unit of effort at each station)
from both stations (8 and 13) ranged from 33 fish of & species in

December to 995 fish of 12 species in May. The dominant species

- D5 -
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1
SPECIES FOUND IN THE LOCUST POINT AREA 1963 - 1975

'INCLUDING THOSE CAPTURED DURING THE PRESENT STUDY

oo |0
5(5(5|o 5 |
el Al e Scientific Nameg Common Name
Amiidae _
* o) Amia calva bowfin
- |Atherinidae ,
* | % Labidesthes sicculus brook silversides
Catostomidae .
_ Carpiodes cyprinus quillback carpsucker
x| % | %] = Catostomus commersoni common white sucker
x| Minytrema melanops  spotted sucker
* Moxostoma. erythrurum golden redhorse
% Ictiobus cyprinellus bigmouth buffalo fish
Centrarchidae :
% Ambloplites rupestris northern rockbass
% | = Lepomis cyanellus green sunfish
x| % L.. gibbosus pumpkinseed sunfish
* %] L. humilis orangespotted sunfish
g L. macrochirus northern bluegill sunfish
x| L. microlophus ‘ redear sunfish
I P Micropterus dolomieui - smallmouth bass .
* |k M. salmoides largemouth bass
%% Pomoxis annularis white crappie
# | % | * P. nigromaculatus black crappie
Clupeidae
% | Alosa pseudoharengus alewife
® | % Dorosoma cepedianum gizzard shad
Cypr‘inidae :
AR Carassius adratus goldfish .
% | % C. auratus x Cyprinus carpio carp x goldfish hybrid
w % % | = Cyprinus carpio carp
% | % | % Hybopsis storeriana silver chub
x| % | % | % Notropis atherinoides emerald shiner
T O O o N. hudsonius spottail shiner

- 06 -




TABLE 3

SPECIES FOUND IN THE LOCUST POINT AREA 1963 — 1975

'|E‘:Z].T;R;7 “Pertormance =ep.

CON'T.

1

INCLUDING THOSE CAPTURED DURING THE PRESENT STUDY

afo]slw
5(6|0|0 o '
o 21212 Scientific Name Common Name
* N. spilopterus spotfin shiner
# | * N. volucellus mimic shiner’
* Pimephales promelas fathead minnow ‘
Esocidae
Esox lucius northern pike
Ictaluridae }
* | % Ictalurus melas black bullhead
* | % | % I. natalis yellow bullhead
% | % | % [* I. nebulosus brown bullhead
% | % | % |* I. punctatus channel catfish
Noturus flavus stonecat madtom
Lepisosteidae
* Lepisosteus osseus longnose gar
Osmeridae
# {% | | % Osmerus mordax rainbow smelt
Percidae
_ * Etheostoma nigrum johnny darter
* % | % Perca flavescens yellow perch
% | = Percina caprodes logperch darter
* Stizostedion canadense sauger
% | | %] % S. v. vitreum walleye
Percichthyidae
R [ R IS ~ Morone chrysops white bass
Percopsidae
sl | = Percopsis omiscomaycus troutperch
Petromyzontidae . :
*® Petromyzon marinus sea lamprey
Salmonidae
% * Oncorhynchus- kisutch coho salmon
Sciaenidae
O [P IO Aplodinotus grunniens freshwater drum
O1QIS |8 | Total Species

TReutter and Herdendorf (1976)

2Railey et al. (1970)
27 - _
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TABLE 4

MONTHLY CATCH OF INDIVIDUAL FISH SPECIES AT LOCUST POINT
BY ALL SAMPLING METHODS' FROM ALL STATIONS WITH EQUAL EFFORT - 1875
(EXPRESSED AS NUMBER OF INDIVIDUAL.S)

Species Collected Apr‘il? Maya .June3 .1\.113,13 Aug Sept Oct Nov? | Dec® | Mean
Alosa pseudoharengus 10 46 45 66368 - | 403 26 83 27 1 805
Amia calva 2 3 1
Aplodinotus grunniens 4 =} 7 3 2 5 8 .8 5
Carassius auratus N 3 3 4 1 1 1
Catostormus commersoni . 4 i : . 0.4
Cyprinus carpio 3 « 15 25 29 45 19 6 6 1 17
Dorosoma. cepedianum 4 14 20498 777 384 22 153 72 12 2437
Etheostoma nigrum : 1 ’ 0.1
Hybopsis storeriana 1 0.1
Ictalurus melas Only in intake canal ' -
1. nebulosus 3 1 1 2 1 1
1. punctatus 2 8 1 2 1 2
Labidesthes sicculus 2 ] 1 1 1
Lepomis cyanellus . Only in intake canal -
L. gibbosus ) | ] l .1 l ' | 0.1
L. macrochirus Only in intake canal . -
Morone chrysops 1 <] 91 44 14 2 6 1 18
Notropis atherinoides i398 - 32 - 138 1115 1626 47 1089 520 663
N. hudsonius 71 559 85 24 20 28 23 86 12 92
N. spilopterus 1 1 0.2
N. volucellus 2 0.2
Osmerus mordax 1 5 s 2 1 38 7 7
Perca flavescens 16 1400 547 60 111 67 25 37 251
Percina caprodes 1 , 2 2 1 1
Percopsis omiscomaycus 1. 1 0.2
Pimephales promelas 1 0.1
Pomoxis annularis 1 2 1 1 1 1
P. nigromaculatus 4 1 1 1
Stizostedion canadense 6 1 2 1 1
S. v. vitreum 1 2 4 4 1 1 1 2
Number of species ) 14 15 17 17 17 19 13 13 ] 380
TOTAL 1617 2100 21386 8709 2622 231 1368 794 33 4307

1 Trawling in the intake canal and fry netting at Toussaint Reef and Station 19 were not included
in these totals.
This includes the first trawl which was actually done on 5 May 1975.
The mean of fry totals from multiple sampling dates was used.

4 The mean of the two gill net samples was used in this computation.

S Only gill nets were used. Therefore, less fishing effort was expended in December.
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(by number) collected April through December were Notropis
hudsonius in April, May, November, and December; Perca

flavescens inh June and September; Alosa pseudoharengus in July;

and Dorosoma cepedianum in August, October, and December

(Tables 18 and 19).

Shore Seine. Shore seining yielded 33,413 fish of 17 species,

84% of tetal number of fish captared in 1975, from April through
November (Table 5). The monthly catches with equal sampling
effort (one unit of effort at each of 3 stations) ranged from 44

fish of 7 species in May to 20, 497 fish of 11 species in June.

Dorosoma cepedianum constituted 99% by number) of this high
June catch. The dominant species, April through November, were

Notropis atherinoides in April, May, and August through November;

Dorosoma cepedianum in June; and Alosa pseudoharengus in July

(Tables 20-27).

Trawl. Trawling in the lake yielded a total of 1,160 fish of
16 species from May through November 1975 (Table 5). Monthly
CPE ranged from 11 fish representing 4 species in May to 387
fish representing 5 species in November. Dominant species col-

lected April through November were Notropis hudsonius in early

May and September; Notropis atherinoides in late May, August,

October, and November; Perca flavescens in late May and June;

and Moronhe chrysops in July and August (Table 28).
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Trawling in the intake canal in 1975 yielded 420 fish of 13
species, 20 fish of 4 species in June and 400 fish of 12 species

in September (Table 5). Perca flavescens was the dominant species

in June while Pomoxis annularis was the dominant species in Sep=

tember (Table 29).
Hoop Net, Hoop nets set in the northwest and southeast
marshes from April through November 1975 yielded a total of

28 fish of 5 species (Table 5). Cyprinus carpio was the dominant

species captured in 1975 (Tables 30 and 31).

Fry Net. A total of 190 eggs and 3,031 larvae representing
7 species were collected from April through September 1975
(Table 5). No larvae were collected in April, August, or Septem-

ber. Perca flavescens was the most numerous species captured

constituting 70% of the total catch (Tables 32 and 33). Of the
2,112 yellow perch larvae captured, 99% were captured in May.

Notropis atherinoides composed only 1% of the total catch. Pomoxis

annularis constituted 72% of the catch from the intake canal. Over
08% of the eggs collected were taken from Toussaint Reef.

Food Habits. Stomachs were removed From 48 fish of 10

species from April - June (Table 6). Cladocerans wetre the primary
food items. Stomachs were removed from 76 fish representing 12

species from July — November (Table 7). Crustacea and benthic

- 31 -
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F-41-R~7 Performance Rep.

midges composed the majority of the food cornsumed. Mason (1973)
was used to identify the midges. Additional data are contained in

Appendices B and C.

Plankton

Phytoplankton. Phytoplankters collected April through Decembenr

1975 were placed in 48 taxa generally at the genus level (Table 8).
Thirteen taxa were placed in Bacillariophyceae, 24 in Chlorophyceae,
1 in Chrysophyceae, 3 in Dinophyceae, 1 in Euglenoph_yceae, and 6
in Myxophyceae.

Monthly mean phytoplankton populations ranged from 4,883/1 in
May to 327,915/1 in August (Table ©). The mean population from
all samples collected in 1975 was 76,155/1. Population pulses were
observed in April, August, and December (Fig. 3). The August
pulse (827,915/1), which was dominated by Myxophyeesans,wyas more
than 3 times as large as the spring (97,567/1) or fall (82,963/1)
pulses which were dominated by Bacillariophyceans (Fig. 4).

Monthly mean Bacillariophycean populations ranged from 2,080/1
in May to 96,783/1 in April (Table 8). The mean population from
all samples collected during 1975 was 27,304/1 or 36% of the entire
phytoplankton population. The dominant diatom taxa were Stephano-
discus sp. in April and December; Melosira sp. in May, July,

October, and November; Asterionella sp. in June; and Fragilaria sp.

in August and September. Stephanodiscus sp. had the largest
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TARLE 8

MONTHLY MIEAN PHYTOFLANKTON FOFULATIONS

AT LOCUST [POINT = 1975°

F-41-R~-7 Performance Rep.

DATE April May June July Aug. Sept. Oct. Nov. Dec,. Grand
TAXA 22 29 16 13 11 8 6 3 AL Mean
BACILLARIOPHYCEAE
(Dlatoms)
1prora sp. 4 [+]
Asterionella sp. 16179 l48 2409 36 62 8 45 684 7365 2093
Certrics (single—celled) 51 52 102 47 114 a7 B10 41 208 178
_..m“tg_pleura sp. 14 3 8 30 2 7 7
Diatoma sp. 13382 13 43 73 3939 1939
Fragitaria sp. 7933 218 744 220 5172 3942 993 576 2263 2451
Gyrosigma 25 k< 2 9 .3 5
Melosira sp. 7222 1377 1253 21786 259 384 30268 10979 4969 6543
_Naviculoid 385 23 237 37 1 4 121 123 105
Stephanodiscus sp. 43925 120 427 197 240 58678 11510
Surirella sp. 4 22 8 19 3 7 6 8
Synedra sp. 1568 4 a7 1 4 6 107 252 1189 353
Tabellaria sp. 6093 121 1400 3 3 50 1074 o972
Subtotal 96783 2080 6573 2556 5628 4440 | 34759 13002 79879 27304
. CHLOROPHYCEAE
(Green Algae) - .
Actinastrum sp. 5 9 101 2 4 13 15
Ankistrodesmus sp. 3 22 4 3
Bilnuclearia sp. 14 13 297 2 35 3142 438 314 219 497
Closterium sp. 38 42 ‘83 7 14 108 a6 103 49
Coelastrum sp. 100 75 525 253 233 33 7 136
Cosmarium sp. 11 28 15 3 a6 49
. Dictnosphaerium sp. 18 38 212 1 41 19 22 25 =] 54
Dimorphacoceus sp. 8 o 2 32 5
Eudorina sp. 35 o] 2 2 1 4
Kirchneriella sp. - 2 1 Q
Micractinium sp. 5 5 168 43 3 19 2208 366 313
"Mougeoctia sp. . 176 134 873 64 8 564 202
Oedogonium_ sp. s 1537 190 a2 205
stis sp. 36 €0 112 30 23 53 15 a7
. Pandorina sp. 4 .0
Pediastrum sp. 54 1395 4282 2028 5224 5102 8852 778 487 3133
" ‘Scenedesmus sp. 34 | te2 266 49 €5 3 65 21 a2 76
Schroaderia sp. 0 31 14 4 -
Selenastrum sp. 6 13 37 4 2 7
Sphaemstis £Pa 13 [s] &3 2 8
Spirogyra sp. 4 1 - 1
Staurastrum sp. 69 399 185 175 42 114 48 12 114
Westella sp. - 85 7 o 10
Unldantified 568 o 6
Subtotal 464 2110 8347 3384 5810 g511 11820 1691 1522 4973
_CHRYSOPHYCEAE
(rellow-green Algae)
Dincbryon sp. 107 6 [e] i5 15
DINOPHYCEAE
. (Dinoflagellates)
Ceratium sp. -] 28 2361 1113 135 53 411
Clenodinium sp. . 6 1 1
Perldinium sp. 8 38 42 1 10
Subtotal -] 36 2400 11862 137 416
EUGLENOPHYCEAE
Euglena sp. 1 7 4 Kl
MYXOPHYCEAE
(Blue~green Algae)
Anabaena sp. 5 36 178 64 7 2 3 23
Arhanizomenon 531 12183 32664 [313332 | 17665 £023 2439 1563 42859
Chroococcus SPe 8 1 B 5356 1486 169 12 6 a8
NMerismopedia sp. 6 7 2 . 2
Microcystis sp. 148 610 2011 1722 228 72 10 533
Osclllatoria sp. 205 17 11 5 26
Subtotal . 213 688 12854 | 35777 [315263 | 17977 5109 2456 1563 | a3s44
ToTAL 97567 |4883 27017 | 43851 |327915 | 31352 | 51785 [1714B | 82063 | 78155

* Expressod as number of whole organisms/1 and ¢
a Wisconsin plankton net (12 cm dlameter, ©0.080

orrputed from duplicate vertical tows (bottom to surface) with
mrm mesh) from 11 sampling stations on the dates trdlcated.
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no. organisms/liter x 1073
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* No sample collected.

FIGURE ' 3. MONTHLY MEAN PHYTOPLANKTON POPULATIONS
: FOR LAKE ERIE AT‘LOCUST POINT - 1974 AND
1975.
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annual mean population, 11,51 o/1. Diatomé were the dominant algal
group in April, October, November , and December when they made
up 99%, 67%, 76%, and 96%, respectively, of the entire phytoplankton
population and caused the spring and 'Fall pulse. In contrast to this,
only o9 of the August population was composed of diatoms.

Monthly mean Chlorophycean populations ranged from 464/1 in
April to 11,820/1 in October (Table 8). The mean population from
all samples collected during 1975 was 4,973/1 or 7% of the entire

phytoplankton population. The dominant Chlorophyceans were

Mougeotia sp. in April and December and Pediastrum sp. from

May through November. Pediastrum sp. had the largest annual
mean population, 3,133/1. Chlarophyceae was 'ne\}er the dominant
algal group in 1975 (Fig. 4). It was, however, the most diverse
group, with 24 taxa. Chlorophyceans were rﬁost prominant in '
May when they represented 43% of the entire phytoplankton population.

The class Chrysophyceae was represented by only 1 taxon,
Dinobryon sp. (Table 8). Dinobryon sp. was not found in July,
August, September, November, or December and peaked at only
107.1 in April. The mean population from all samples in 1975
was 14/1 and an insignificant portion of the entire phytoplankton
population.

Monthly mean Dinophycean populationé peaked in July (2,400/1)
and were not observed in April, ©ctober, November, or December

(Table 8). The mean population from all samples collected in 1975

— 4D —
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was 418/1 or 0,5% of the entire phytoplankton population. Ceratium
sp. Was the dominant Dinophycean whenever they occurred., This
taxon was most prominent in July when it composed 5% of the
entire phytoplankton population.

The class Euglenophyceae was represented by only 1 taxon in
1975, Euglena csp. (TFble B). It was only observed in May {1/1),
June (7/1), and July (4/1).

Monthly mean Myxophycean populations ranged from 218/1 in
April to 315,263/1 in August (Table 8). The mean population
from all samples collected during 1975 was 43,544/1 (57% of the

entire phytoplankton population) of which Aphanizomenon sp. com-

posed 98%. Aphanizomenon sp. was the dominant blue—green taxon

during all months except April when Oscillatoria sp. dominated,

Aphanizomenon sp. also had the largest annual mean population,

42,859/1 or 56% of the entire phytoplankton population. Myxophy-—
ceans composed 96% of the entire phytoplankton pulse in August

(Fig. 4) and Aphanizomenon composed 96%. Bt the AAuigast MMyxophysean

population (Table 8). Blue—greens also dominated the phytoplankton
in June, July and September. iIn contrast to this, blue-greens comy
posed only 0.2% of the April phytoplankton population.

Zooplankton. Zooplankters collected April through December

1975 were placed in 52 taxa, 18 in Rotifera, 17 in Copepoda, 9

in Cladocera, and 1 in Protozoa (Table 10). Thirty-two taxa were
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TasLE 10

MONTHLY MEAN ZOOPLANKTON POPULATIONS
‘AT LOCUST POINT - 1975"

DATE Aprtl May June July Aug. | Sept. | Oct. Nov. Dec.
TAXA 22 29 16 14 4 8 8 3 18

[o]
53
33

ROTIFERA
Asplanchna atroldi
A. priodonta
Brachiorus angularis
calycifiorus
havanaensis .

. urceolarls

|®l®

Pl il g

Conochiloides sp.

Fillnia terminalis

Fllinla e = =

Hexarthra mira

L arthra

Kellicottia longispina

Rellicot®ia ="~

Keratella cochlearis

K. guadrata

e 2O 2T

Lecane luna

L. lunaris

Notholea sp.

Polyarthra sp.

Pompholyx sulcata

Rotaria sp.

=

Sﬁhaeta sP.

Trichocerca cylindrica

I. rmulticrinis

T =

Trichotria tetractis

Jrichotr 2 - ——

Unldentified rotifer
Subtotal

COPEPODA

Calanoid
Dlaptorrus sicciloldes
D. sp.
-E'urytemcra affinls
Immatures, calanold -
Immatures, Diaptomus
Immatures, Eurytermora
Nauplii, calanoid

Cyclopofd copepods
chcps bicuspldatus
c. vernatis
Mesocyclops edax
Tropocyclops prasinus
Immatures, Cycloos
Immatures, Mesocyclops
Immatures, T ropocyclops
Nauplll, cyclopoid
Nauplif, harpactacold

Subtotal

CLADOCERA .
Bosmina longirostris
Ceriodaphnia sp.

Chydorus spharricus
Daphnia galeata
D. pa rvula

D. retrocurva

Dilapharcsoma sp.

Eubosmina coregont

Leptodara kindtli
Subtotal

PROTOZOA
Difflumla sp.

TOTAL

N
y
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4,9 | 234.9 120.9 73.8 43.8 8.3 31.4 45.0 37.1
0.4
24.3 | 837.4 181.7 | 158.6 60.4 76.4 67.8 81.6 51.8

-
- o3
oo

.
m oo

0.5 | 191.8 0.8

N
n
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[
[
.
o
n
»
N

o9
- 0
.
Q=-2>0
.
NOO -

(A3

n
oo @N©
.
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5.7

1.1 a1 58.1 11.9

-
-

12.8 30.7 843.4 | 325.3 3G.7 70.8 11.2 14.2 3.3 149.8
150.7 7174.9 | 1365,2 | 1056.2 524.2 371.2 376.0 295.4 302.5 | 593.0

* Expresscd as rumber/1 and computed from duplicate vertical tows (hottom to surface) with a Wisconsin planicton
not (12 cm dlameter, 0,080 mm mesh) from 11 sampling stations on the dates irdicated.
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identified to the species level, 10 to the genus level, ohe consisted
of unidentified rotifers, and 9 contained immature copepods.

Zooplankton populations r*anged‘ from 151/1 in April to 1,365/1
in June. The mean population from all samples collected in 1975 was
593/1 (Table 11).

Monthly mean rotifer p'opul‘ations ranged from 86/1 in October
to 420/1 in July (Table 10); The mean rotifer population from all
samples collected during 1975 was 217/1 or 87% of the entire zoo-—
plankton population. The dominant rotifers were Notholca sp. in
April; Polyarthra sp. in May, July, September, and December;

Kepratella cochlearis in June and October; and Synchaeta sp. in

August and November. Keratella cochlearis had the largest annual

mean population, 57/1. Rotifera was the dominant zooplankton group
in April, July, August, September, November, and December coms=
posing 75%, 40%, 75%, 37%, 48%, and 78%, respectiveiy, of the
total zooplankton population. In contrast to this, rotifers composed
only 17% of the June zooplankton population.

Monthly mean copepod populations ranged from 24/1 in April
to 837/l in May (Table 10). The Fhean copepod population from all
samples collected during 1975 was 116/1 or 20% of the entire zoo-
plankton population. The dominant copepod stage were always nauplii.
Calanoid nauplij dominated in April and September while cyclopoid
nauplii dominated the copepod populations of all other months with

an annual mean of 67/1. Copepoda was the dominant zooplankton

- 45 -
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group in May pepresenting 30% of the total zooplankton population.
This sudden increase from the low April population to the high May
population was due largely to an inerease in cyclopoid nauplii which
increased from 8/T" in April fo 235/1 in May.

Monthly mean cladoceran populations ranged from 1/1 in April
to 318/1 in May (Table 10). The mean cladoceran population from
all samples colllected during 1975 was 110/1 or 19% of the entire
zooplankton population. Cladoceran populations were dominated. by

Bosmina longirostris in April and May; Eubosmina coregoni in

June, August, October, November and December; Daphnia retrocurva

in July; and Chydorus sphaericus in September. Daphnia retrocurva

had the largest annua; mean population, 40/1, Cladocera was the
dominant zooplankton group in October representing 56% of the total
population. Cladocerans composed only 0.7% of the April population.
The‘ Ekoiozba Wer*e reprééented by ohiy 1 taxon, Difflugia sp.
which ranged in population from 3/1 in December to 843/1 in June
(Table 10). The mean population from all samples collected during
1975 was 150/1. F’r‘otozoé (Difflugia sp.) was the dominant zooplank-

ton gr-oup in June composmg 62% of the total populatlon

Cor*r*elatlon Coefficients. Cor‘r‘elatlon coef"ﬂments (P) were com—

puted for each of the following variables against each of the other
variables and pr‘esentedwin Table 12: total phytoplankton, Bacillario—
phyceans, Chldrophyceans, Myxophyceans, total zooplankton, rotifers,
copepods, cladoderans, temperature, transparency, turbidity, &lka-

linity, phosphorus, nitrate and silica.
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!

Based on the combin;d 1974 ahav 19%5 Eesults, the .entir*.e‘ ph_y’.c-o-}“
plankton population was significantly correlated (6% level) with 2 of
its components, Bacillariophyceans and l\/\_yxophyceans_‘(highly corre- ‘
lated), and with transparency and alialintty (negative) (Table 12).
These coefficients of the total phytoplankton population changed
drastically when fhe two years were considered spparately. In
1974 the r values for total phytoplankton vs. the Racillariophyceans,
Myxophyceans, and transparency vvére O.7969, 0.021, and -0.213,
respectively. In 1975, thesé values changed to 0.073, 0.946, and
0.513, respectively. When these same computations were made on
the 1974 and 1975 pesults without considenving the presults from
August 1975 (Myxophycean btoom), r for transparency became -0.221
and r for Myxophyceae beéame 0.071.

Bacillariophycean bopulations from 1974 and 1975 were signifi-
cantly correlated (5% level) with the total phytoplankton population,
total zooplankton population (negative), cladoceran population (negative),
temperature (negative), transparency (hegative), and phosphorus
(Table 12). Thesé correlations were most significant for temperature
and phosphorus.

Chlor*ophycean' populations from 1974 and 1975 were significantly
correlated (5% level) with phésphor‘u:s (negfati\‘/e)'am'd"‘h{ftriate=:f(.'l'able 12).
No other correlations were significant. -

l\/\_yxop'hycean populations from 1974 and 1975 were significantly

correlated (5% level) with the total phytoplankton population, tempera-
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ture, transparency, and alkalinity. The correlation was very high
with the total phytoplankton (r = 0.097) and quite high with trans-=
parency (r = 0.604). -

The total zooplankton popula’cioﬁ and éllw ‘th.ree of its compoﬁer&é s
rotifers, copepods, and cladocerans, were significantly correlated
(5% level) with temperature., Copepods and ‘cladocerans were signi-
ficantly correlated, while rotifer populations were not correlated
with either of them. Bacillariophyceae was the onhly phitoplankton
group that was significantly correlated (5% level — negative) with the

zooplankton.

Regression Analysis, Results of multiple regressions with

total phytoplankton from 1974 and 1975 and its major components

" as the dependent variables are presented in Appendix D, Tables

36 =43 ; Two regressions were developed for each dependent
variable, one with the physical parameter‘s of temperature, turbidity,
transparency, station number and date (month) as independent vari-
ables and another which added the chemical parameﬁers of alkalinity,
phosphorus, nitrate, and silica to the list of independent variables.
Res.ults of multiple regressions with total zooplankton from 1974

and 1975 and its‘components as dependent variables are also pre-
sented in Appendix D, Tables 44 - 47, One regression was developed
for each dependent variable With the physical parameters of tempera—
ture, turbidity, transparency, station and date serving as independent

variables.

- B0 -
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The multiple regression of the total phytoplankton population

= 0,579) of the variation in the total phytoplankton population

(Table 86). Temperature, transparency, an‘d date all contributed
significantly (6% level). Transparency was the most important
gingle variable. With the 4 chemical parameters added to the
regression 75.0% (r*2 = 0.750) of the variation in the phytoplankt'on
population was explainable with transparency, date, alkalinity, and
nitrate contributing significantly (5% level) (Table 37 ). Transparency
continued to be the most significant single variablg;

The multiple regression of the Bacillariophycean population
against the physical parameters accounted for 69.2% (r‘2 = 0.692) of the
variation in the diatom population during 1974 and 1975 (Table 38).
Temperature, turbid{ty, and date all contributed significantly (5%
level) to tHis regression with date the most important single variable.
When the 4 chemical parameters were added to the equation, 88.8%
(r‘2 = 0.888) of the variability in the Bacillariophycean population was
explained with turbidity, date, phosphorus, nitrate, and silica all
contributing signiﬁcéntly at the 5% level (Table 39). Silica and date
were the most important parameters.

\Variations in the Chlorophycean population were the most diffi-
cult to explain. The Pegressionﬁoﬁ.’th’esOh%lor*-oph_ycean"pppp!léti’o"n:ﬁ
against the physical parameters:accounted for only 46.5% (r~2 = 0.465)
of the variation in the population as only date contributed significantly

(5% level) (Table 40). When the 4 chemical parameters were added

‘against only the physical parameters explained 57.9% ("‘,2,,‘?*." R-Square = . ..

-y
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to the regression, 71.6% (r‘2 = 0,718) of the variation in the
Chlorophycean population was explained with date, alkalinity, nitrate,
and silica contributing significantly to the regression (Table 41 ).
Nitrate was the most important single variable.

The regression of the Myxophycean population against the physical
parameters accounted for 67.5% (r*2 = 0,675) of the variation in the
blue—green algae population .(Table 42). Transparency and date made
significant contributions (5% level) to the regression with trahsparency
as the most important single variable. When the 4 chemical para-
meters were added to the regression, 76.5% (r‘2 = 0.765) of the
variation in the Myxophycean population was explainable with trans-
parency, date, alkalinity, and nitrate contributing significantly (5% level)
to the regression (Table 43). Transparency, was the most important
single variable.

The Pegr*essionl of the 5 physical‘par*ameter*s against the total
zooplankton population was able to explain 82.9% (r‘2 = 0.829) of
the variability in the population (Table 44). Temperature, station,
and date contributed significantly (5% level) to the regression. Date
was the most important single parameter.

The regression of the rotifer population against the 5 physical
parameters explained 59.2% (r2 = 0,592) of the variability in the
rotifer population (Table 45), Station and date contributed sigﬁiﬂ—

cantly (5% level) to the regression with station acting as the most
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important single variable.

The multiple regression of the copepod population against the
5 physical parameters accounted for 68.0% (r‘2 = 0.680) of the
variability (Table 46). Only date contributed significantly to the
regression.

The multiple regression of the cladoceran populations against
the 5 physical parameters accounted for 65.2% (r‘2 = 0.652) of the
variation in the cladoceran population (Table 47). Temperature and

date contributed significantly (5% level) to the regression.

Benthos

Benthic macroinvertebrates collected April through December
1975 ‘wer‘e place& in 26 taxa, generally to the genus or species level
within 4 phyla (Table 13). Two ta>¥a were in Coelenterata, 11 in
Annelida, 9 in Arthropoda, and 4 in Mollusca.

Mohthly mean benthic macroinvertebrate populations ranged from
17O/m‘2 in December to 2,179/m2 in August with an annual mean
population of 1,1541f/|~n2 and were strongly dominated by the Annelids
and Arthropods. Station 19 had the largest annual mean population,
8,290/1":’\2 (Table 14). Populations along the 4 sampling transects
varied directly with distahce off shore (Fig. B5). Station 8 (intake,
3000 ft. off shore) was the only exception to this rule.

Monthly mean Annelid populations ranged from 'I40/m2 in Decem-—

ber to 1 603/m2 in August with an annual mean population of 825/m2
2

(Table 13). Immature Oligochaeta (no hair setae) was the dominant

- B3 —
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TABLE 13

MONTHLY MEAN BENTHIC MACRCINVERTEBRATE FOFULATIONS

AT LOCUST FOINT - 1875

. April May June | July Aug. Sept. | Oct. Nowv. Dec.
TAxaA 23 21 19 17 18 11 9 5 16 Mean
COELENTERATA
Hydra sp. (single polyp) 5.4 1.4 2.7 0.7 1.7 58.0 7.8
Hydra sp. (budding polyp) 4.4 0.7 39.9 5.0
Subtotal 9.8 2.1 2.7 0.7 1.7 87.9 12.8
ANNELIDA
Hirudinea | ‘
Glossiphonla coniplanata 0.3 0.3 0.1
Helobdolla stagnalis 1.8 0.7 1.8 0.7 1.8 0.3 1.0 1.4 0.9
Piscicolidae 0.8 0.0
Otigochacta
immatures (no hair setas) 509.8 559.9 686.2 947.1 | 1412.4 | 1815.2 750.9 862%.3 140.1 772.3
Branchyura sowerbyi 7.0 5.4 7.7 6.0 18.4 15.8 7.0 22.1 $.7
Limnodrilus cervix 7.4 8.1 19.4 29.8 . 83.3 20.8 4.7 1.0 17.2
_L,_. claparedaanus 0.3 0.3 15.1 67.0 0.7 S.3
L. claparedeanus—cervix 1.7 4.7 5.4 4.5 32.5 2.5 1.0 0.3 5.8
L. hoffmeisteri . 0.3 0.0
L. maumeensis 2.0 4.0 0.7 5.7 4.7 1.0 0.3 2.0
Potamothrix moldaviensis 10.7 18.1 13.1 16.8 6.7 4.4 0.7 7.6
Subtotal 540.5 586.5 748.9 | 1010.6 | 1302.6 | 1364.0 | 767.8 654.4 140.1 825.0
ARTHROPQDA
Cladocera
Leptodora Kindtii 0.3 85.6 431.9 157.5 125.7 222.8 210.4 1.7 187.8
Amphipoda
Gammarus fasciatus 2.7 41.8 9.4, 12.4 2.8 0.7 1.4 7.4 6.4 €.4
Chironomidae
Chironomus sp. 15.8 44.2 18.1 58.0 257.2 245.1 28.5 64.7 17.0 84.2
Chironomus pupae . 0.7 0.1
Cryptachironomus sp. 3.4 10.4 1.0 12.7 1.7 11.7 6.4 8.4
Procladius sp. 3.0 10.7 6.4 28.1 12.7 . 3.0 3.4 B.9
Procladius pupa 2.8 0.3
Tanytarsus sp. 1.7 0.3 31.0 15.1 212.8 300.2 56.7 33.5 65.0
Ephemeroptera
Caenis sp. 2.0 11.4 0.7 1.3 1.7
Subtotal 28.9 206.5 468.5 285.8 611.8 758.8 320.4 128.7 25.8 &22.3
MOLLUSCA
Pelecypoda
Amblema sp. 1.7 0.8 0.7 0.3 0.3
Leptodea sp. 0.3 0.0
Liqumia sp. 0.7 0.8 0.1
Sphaerium sp. 0.8 0.0
Subtotal 1.7 1.8 1.0 0.3 0.8 0.5
TOTAL 584.,1 796.9 |1222.6 | 1808.5 |2179.4 | 2167.4 | 1064.8 893.8 169.8 [1154.1

Data presented as number/m=.
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Annelid taxa ranging from 140/m2 in December to 1,412/m2 in
August. The annual mean population of this taxa, 772/m2, was 94%
of the annudl mean Annelid population and 67% of the annual mean
benthic macroinvertebrate population. The Annelids were always
the dominant group in the benthos.

Monthly mean Ar'thr*opod populations ranged from 29/m2 in
April to 799/m?2 in September with an annual mean of 823/m=2.

The dominant Arthropod taxa were Chironomus sp.. in April, /August,

November, and December; Leptodora kindtii in May, June,. July,

and October; and Tanytarsus sp. in September. Leptodora kindtii

had the highest annual mean population, 137/m?2.

Water Quality

Results of water qQality analyses at Locust Point from April
through December 1975 are depicted on Figures 6-10. Tabular
results are presented in Appendix E.

In 1975 water temperature rose from 7.2°9C in April to 24.30C
in August and then fell to 4.5°C in December (Fig. 6). Dissolved
oxygen fell from 12.0 ppm in April to 8.3 ppm in May and then
remained relatively constant until the fall increase to 12.6 ppm in

December. The moderate tunbulence and sediment load of the lake

in early spring improved during the summer as indicated by a 2-fold

increase in transparency, a s—fold decrease in suspended solids, and

a 10-fold decrease in turbidity (Fig. 7). Considerable decrease in

- B7 -
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water clarity was noted in the fall, particularly in tumbidity which
underwent a 20-fold increase. Biochemical oxygen demand was
nearly constant throughout the year at 3 mg/1 or Jess. The
alkalinity and pH of the water remained fairly constant throughout
the year (Figs. 6 and 8).

The dissolved substances in the water were highest in the
spring and fall samples; conductivity sho\‘/ved:‘a..jéigniﬁcant decrease
between May and August but rose sharply in O;;:ober (Fig. 8).
Spetific ions such as calcium and sulfate were also highest in
May and Octobe.r?, wll'ﬁ‘e}*eabs tdiher‘: ions such as magnesium, sodium,
and chiloride were fairly stable throughout the year (Fig. 9). Nitrate,
phosphate and silica, peaked in the spring, decreased markedly
during the summer, aﬁd then increased sharply in the fall (Fig. 10).

Station Variations. Stations 1,8 and 13 were located approxi-—

mately 500 ft (150 m), 30001t (810 m), and 2000 fft (610 m) off shore,
respectively. Generally a slight temperature decrease was noted

in an offshore direction in the spring. More noticegble decreases
were found for such parameters as conductivity, most of the
specific ions, alkalinity, B.0.D., suspended and dissolved solids,

and turbidity throughout 1975 (especially May and October). Con-

versely, transparency increased away from the shore.

The differential in water quality values between stations which

was greatest in May and October, may have been related to spring
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and fall storms. During the summer values obtained from the
inshore and offshore stations’ were similar.

Differences betweeﬁ the surface and bottom water quality
were slight due to the shallowness of this portion of Lake Erie.
Some depr‘eésion in the level of diséolved oxygen and small increases

in the concentrations of dissolved and suspended solids were noted

near the bottom.

Primary Productivity

The major effort in the primary productivity study was
concerned with monthly measurements at several of the stations at
Locust Point. Stations 4, 8, and 13 were emphasized representing
a control station, the location of the cooling water intake, and the

loeatiion of the cooling water return, respectively. The raeasure-

‘ments obtained during July through October are summarized in

Table 15.



TABLE

15

F=41-R-7 ) ﬁéﬂ%ﬁ'ﬁélncéﬁ 'Rwe'p .

PRIMARY PRODUCTIVITY RESULTS FROM
LOCUST. POINTIDURING 1975

; 1 cimtion L Repth Brimary Rroductivity
Date 1. oStation L f ?Fn) : Y(’%EC/W\\ IRy
9 July 1975 4 1 159
4 3 87
13 1 84
13 3 13
23 July 1975 4 1 121
4 3 59
8 1 51
8 3 20
13 1 59"
18 3 16
14 1 76
14 3 37
14 Aug.l975 4 1 80
4 3 9
8 1 61
8 3 11
19 Sept 1975 4 1 40
4 3 3
7 1 52
7 3 12
18" 1 35
13 3, 5
13 Oct 1975 4 0.5 v 118
4 1 20
4 2 16
4 3 15
8 1 28
8 2 11
8 3 e
18 0.5 o6
13 1 10
13 2 12
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Recommendations

The plant is now scheduled to begin testing in late 1976 and
should be Fully operational by early 1977. Therefore, this is the
last year of pre-operational monitoring and the year that additions
to or Mmodifications of the sampling program should be made to
provide adequate background information and a "de—-bugged" post
operational monitoring prégram.

Sampling within the intake canal should be suspended with
increased sampling effort in the open lake, especially in the vicinity
of the discharge. Byﬂ amending the location of sampling stations
slightly, (Fig. 11) = muc;h rmore valuable data will be generated with
only minimum disruptioéw to the index stations at which background
data has been collected.

Plankton, benthos, water quality, and primary productivity
sampling methods and frequency should remain the same. However,
the fishing effort should be greatly expanded.

In the past, sampling effort has centered around Stations 8
and 12-0r113 to provide background data from the locations which
should show the greatest changes (proposed intake%én‘d -discharge).
Sampling effort should now be increased to provided '"control stations"
on either side of Stations 8 and 13 for trawling, gill netting, and fry
netting. This will allow fishery biologists to measure relative accum-

ulations and direction of movements as well as changes from the past.
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STUDY ANALYSIS

Fish

The species composition and relative abundance in the catch
varied by month and by season for all fishing methods indicating that
a transient population was being sampled. This is not surprising as
there is little shelter at Locust Point to support a resident population.
Since this was a transient population, extreme ‘caution should be
exercised when trying to quantitatively compare CPE results from
year to year, as samples were collected monthly. In a resident
population, collecting samples one month apart would not produce
sér‘ious errors, however, & transient population can change signifi—
cantly with time. This is especially true when comparing CPE

results for schooling species such as Alosa pseudoharengus, Doro-

soma cepedianum, Notropis atherinoides, Perca flavescens, and

the larvae of all species. When dealing with these populations and‘
moﬁthly sampling effort one should not apply too much significance
to CPE results.

Although 46 different species have been captured at Locust
Point sihce 1963, there were only 10 species which were of any
real numerical or commercial significance. In 1974 and 1975,

7 species, Alosa pseudoharengus, Cyprinus carpio, Dorosoma cepe~

dianum, Morone chrysops, Notropis atherinoides, N. hudsonius, and

Perca flavescens, constituted 97% and 99%, respectively, of the total

- B8 -



number of fish captured. _Dorosoma cepedianum was the dominant

species both years. In 1973, Aplodinotus grunniens and Ictalurus

- punctatus were also considered to be a significant component of the

population (Reutter and Herdendorf, 1974 .). Herdendorf and Hair
(1972) presented commercial fishing results from Locust Point

from 1963-1972 which showed that Cyprinus carpio, Ictalurus punc-—

tatus, and Morone chrysops were the dominant species, composing

99% (by weight) of the total catch from that 10—year‘ p‘eriod. Stizo-

stedion v._vitreum should be added to the above list of 9 species

due to the emphasis placed on this species by sport fishermen, com-
mercial fisherman, and the Ohio Division of Wildlife. Therefore, the
10 species of numerical and commercial significance at Locust Point

were Alosa pseudoharengus, Aplodinotus grunniens, Cyprinus carpio,

Dorosoma cepedianum, Ictalurus punctatus, Morone chrysops, Notropis

atherinoides, N. hudsonius, Perca flavescens, and Stizostedion v.

e

vitreum.,

The size of the Perca flavescens population, an important com-—

i

mercial population, appears to have varied considerably from 1973 to
1975. Van Vooren et al. (1975) also observed this variability, but
their results indicated a high 1974 population and low populations in
1973 and 1975, the reverse of the present findings. Since Van
Vooren et al. (1975) sampled only in spring and fall with a trawl,

this type variability in a schooling species could be \expected.

- B89 —
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Shore seining results from 1974 and 1975 indicated that the
largest shore populations occurred in the vicinity of Station 24,
The outlets for thé water level control pumps for the northwest
and southeast. marshes were in this area. - Small pieces of fish
which could serve as an attractive food supply for area fish were
observed to come through these pumps and large schools of Cyprinus
carpio were often observed swimming into the discharge current
from these pumps.

As mentioned earlier, on 25 September 1974 the commercial
toxicant "Noxfish" was used in:ithe intake canal in an effort to rid
it of Fish. so that natural movements of fish into and out of the
canal could be documented, Plant officials postulated that without
operating the pumps no fish would enter the canal through the intake
pipelin{e. When the plant became operational all fish impinged on
the traveling screens would have come in from the lake and would
not have been residents of the intake canal. It appears that a

complete kill occurred, since many Ictalurus nebulosus, the species

most tolerant of Noxfish, were killed. Yet less than one month

later the presence of one Cyprinus carpio in the trawl indicated

that fish may have entered the canal naturally through the 3000 ft.

(915 m) intake conduit. A large number of Pomoxis ‘annularis were

removed from this canal prior to poisoning. This species was rare

in the lake at Locust Point and could enter the canal only through

- 70 -
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the intake conduit, yet a large number of young—-of-the-year were

collected from the canal in 1975 indicating a strong preference
for this type of habitat.

Ichthyoplankton sampling was not performed in the vicinity
of the intake and discharge of the Davis-Besse Nuclear Power
Station prior to 1974. Approximately twice as many fish larvae
were collected ih 1974 as in 1975, but 69% of those collected ini
1974 were taken in one tow during July. The most significant
changes in the ichthyoplankton from 1974 to 1975 were the increase

in the Perca flavescens populations and the decrease in the Notropis

atherinoides populations. N. atherimoites composed 81% of the 1974

ichthylplankton population and 1% of the 1975 population. Perca

flavescens composed 5% of the 1974 ichthyoplankton population and -

70% of the 1975 population. Again, this type variation in the popu-—
lations of schooling species is typical, and both species should be
considered commovn at lLLocust Point.

In 1975 an effort was made to determine the size of the ichthyo-
plankton populations on the surrounding reefs in relation to those at
Davis—éesse. Sampling was started one month earlier than in
1974. No ichthyoplankters were taken on the first sampling date,

00 April 1975 (Table 5). This indicated that in April Locust Point

was hot a spawning area or nursery ground or that spawning had

- not yet occured.
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In mid-May sizable numbers of Perca flavescens were captured

at the bottom at Station 8 (intake) and Station 13 (discharge). The
small size of these larvae (8 = 7 mm) indicated a relatively recent
hatch. By late May, the composition and numbers of the ichthyo=\
plankton poleation wepre relatively unchanged. However, the size

of some of the Perca flavescens larvae had almost doubled.

Dorosoma. cepedianum first appeared in the ichthyoplankton in

early June. At this time few_Perca flavescens were taken, indicating

they were now large enough to avoid the net.. However, their
increased size made them susceptible to the trawl as 269 individuals
(mean length 22 mm) were captured in June.

Dorosoma cepedianum decreased in number through the remain-

ing 2 sampiing dates in June, indicating that they were getting
larger and now able to avoid the fry net. However, as they got
larger they became susceptible to the shore seine as 20,418 indiv-
iduals were captured in frid-June.

No Perca flavescens were captured in the fry net after Juhe 16.

Dorosoma cepedianum larvae continued to decrease through July. No

ichthyoplankton of any type were collected after July indicating that
Locust Point was not a nursery or spawning area after July or
that the larvae were now large enough to avoid the net.

| Sampling on Toussaint Reef was not initiated until late—l\/\ay
and only 26 larvae were captured. However, 187 eggs were

collected on this reef while only:3 were collected at Davis—Besse..
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The eggs collected over the reef indicated that fish spaw-med:'.hér*e\v,
as observed by Baker (1969), but left soohl afiter: hatching, as
indicated by the small numbers of larvae collected.

The fact that few fish larvae were taken from the reef but
many wepre collected at Davis—Besse indicated that after spawning

on the reefs the larvae moved to inshore waters. Perca flavescens

probably did not spawn in significant numbers at Locust Point, but
the small size of the first larvae (-7 mm) and the fact that they
were collected in the bottom tows gives rise to the possibility of

some Perca flavescens spawning in the rip—-rap aprons around the

intake and discharge structures. This hypothesis could be tested
using control lstations .

Based on the_ present temperature related research and personal
observations of power plants on the great lakes, impingement of fish
on the traveling screens of the cooling water intake and entrainment
of ichthyoplankton in the cooling water appear to be the most
detrimental power plant effects.

At Davis—-Besse, entréinment will be greatest from May through
July (this would be the ideai time to shut down for refueling). The

larvae of Dorsoma cepedianum (June), Notropis atherinoides (July),

and Perca flavescens (May) will be the most likely to be entrained

due to their abundance at Locust Point, Based on observations at

other power plants and their abundance at Locust Point, Alosa

- 73 -
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pseudoharengus and Dorosoma cepedianum are the two species most

likely to be impinged on the traveling screens. Of the two species,

Dorosoma cepedianum will be impinged in the greatest numbers and

in the late fall when recruitment of young—of-the-year occurs. At
this time, large schools enter bays and tributaries and congregate
in shallow, near-shore waters (Miller, 1960; Bodela, 1965). How—
ever, deaths due tq entrainment and impingement at Davis—-Besse
will not be signiFicant‘ due to‘the pelatively low intake demand and

the offshore submerged intake, as Alosa pseudoharengus and Doro-—

soma cepedianum are not bottom dwellers. Entrainment of larvae

could be enhanced slightly if Perca ﬂavescens‘ and/or Stizostedion V.

vitreum elect to spawn in the rip—rap apron around the intake struc-
ture. This is not expected to have a significant effect on the popu-
lation of either species due to the small area which is rip—rapped.

Food Habits. The 1974 results showed that zooplankton in

general and specifically the crustaceans were the most important
food source at Locust Point. A closer look showed that Daphhia
pulex was strongly selected for by many fish, but by the shiners

Notropis a. atherinoides and Notropis hudsonius in particular.

Although D. pulex was only common in the plankton in May, 10.5/1,
and in no other month was even as high as”0.5/1, it was a very
common food item as long as it was present in the plankton, April

through July.
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In 1975, Daphnia pulex was not found in the plankton or as

a food item. However, ecrustaceans were still the most common

food item with Bosmina sp., Daphnia retrocurva, and Leptodora

kindtii 'being the most common crustaceans.
Plankton

Phytoplankton. Samples from 1974 and 1975 were the first

phytoplankfon samples collected at Locust Point during the F=41-R
studies that were analyzed quantitatively. Populations in 1974 were
characterized by Bacillariophyceans (r = 0.969) and spring and fall
pulses (Fig. 3). The spring pulse was du.e to Bacillariophyceans
and occurred in May. The fall pulse was due to Bacillariophyceans
and Chlorophyceans ahd occurred in November (Fig.12 ). Phyto-
plankton populations during the summer months of June, July, and

August were very low.,

The mean population from all samples collected irj 1975 was
8.5 times as large as that from 1974 and highly correlated ‘with
the Myxophycean population (r = 0.946) (Table 8). The 1975 popu-
lation showed three pulses, one in April and one in November, both
dominated by diatoms and of similar magnitude to the 1974 populations‘,‘
and a huge August pulse composed almost entirely of Myxophyceans

predominantly (Aphanizomenon sp.) (Fig. 4). This huge Aphanizomenon

sp. pulse was the major difference between the 2 years. The 1975
diatom population was larger than in 1974 but still quite comparable,

and with the exception of November, the 1975 Chlorophycean population
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was only slightly larger than the 1974 population.

Chr‘:mges:in water quality was the major reason for the large
increase in the Myxophycean population from 1974 to 1975. The mul-
tiple regressions of Myxophycean populations with physical and chemical
water quality parameters indicated that 67.5% (ph_s./sical parameters
only) or 76.5% (physical and chemical par‘ameter*s) of the variation
in the Myxophycean population could bé explained by variations in
the water quality parameters. Chandler and Weeks (1945) felt that
warm, calm, clear water favored blooms of Myxophyceans and
Chlorophyceans and the present results support their contention.
Correlation coefficients indicated that 36.5% (r = 0.804) of the varia-

tion in the Myxophycean population was explainable by changes in:

ey - . - .

transparency, and 11.2% (r = 0.3'35) Awas- expléinable b_y.changes

in temperature. This contention was given added weight when

the temperatures and transparencies of 1974 and 1975 were recalled.
The mean water temperatures for April, May, and June 1974 were
8.7°C, 14.60C; andl 18:89C; raspsctively, Jhile in 1975 the tempera-
tures precorded for those months were 7.2°C, 20.30C, and 21 .2°C,
respectively. Following this early warming in 1975 came a rela-
tively calm summer with a 2—'Fold increase in transparency and a
10-fold decrease in turbidity (Fig. 7). In August 1975, the time

of the Myxophycean pulse, the transparency was 80% greater than

in 1974 and the turbidity was only 20% of that found in 1974 (Fig. 20).
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Predicted Impact'on'Phytoplankton.,"T hese regressions have helped in the

extremely difficult task of predicting ph_y’topiank’toh populations in thermal
discharges. By observing the individual B values the change in
phytoplankton population br'ought’about by a change in one of the
independent variables, while all the other independent variables
remain cohstant, can be estimated (Tables 86—43’). Table 36 indi-
cates that an increase in temperature of 1OC, with turbidity,
transparency, station, and date remaining constant, will reduce the
phytoplankton populaﬁon by approximately 19,153 individuals/1.
Although the accuracy is suspect, (coeff’icient variation = 119.8%),
a helpful estimate is provided.
In the case of Davis-Besse, predicting the effect of pla'nt oper—
ation on phytoplankton populations is made easier by the presence
of the cooli_mg tower .cfmd the high velocity nozzle discharge. The
staff of the U.S. Nuclear Regulatory Commivssi‘on (19755 assumed
that the 20~hr average retention time within the ptant due i;o re—
circulation of cooling water through the cooling tower will kill any
and all entrained or't_:jz;misms‘a This is a very broad statement, but I do
agree that the 50-=hr retention time will kill most, if not all, éntrainéd
organisms. However, the cooling téwer‘ greatly reduces" the amount of
cooling water which is need}ed. The high velocity nozzle at the dis—

charge promotes rapid mixing and peduces the possibility of a

resident phytoplankton population in the warmed area. Consequently,

other than in the plume itself, ‘no major changes in the Locust Point

- 78 -
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pl";:ytoblankton pc;pulé.tions are ekpected due to the thermal dischar\ger
from the Davis—-Besse Nuclear Power Station, Unit 1. Possible
minor changes include an increased number of ghost ceﬁs in the
plankton due to death within the plant, and a possible increase in

the warm water forms, Formé positively cofr-elated with temperature,
in the low velocity sections of the thermal plume p.eriphevr*y.

Zooplankton. Zooplankton populations in 1974 rose from April

through July and then, with the exceptioAn of a very low August
value, decreased steadily through November (Fig. 13). The popu—
lations from 1972 also peaked during the summer, Auguét, but at
a level 300 organismé/l QQ?%) below that. observed in 1974 (Hair and
Herdendorf, 1973). Populations from 19783 peaked "'m June, but at

half the 1974 maximum and 360 organisms/1(48%) below the 1972

maximum (Reutter and Her‘dendor‘f' 1974)
A comparison of Locust Point zooplankton populationé from 1972-
1974 with the 1975 populations indicated that the populations were
similar for all months except May and June (Fig. 18). Populations
for May and June 1875 were much larger than populations observed
fob these months in previous years. This was not unexpected as it has
already been shown tl;wat May and June 1875 were much warmer than
May and June ‘1974, and total bzooplankton and éll 3 cﬁ"- its cénﬁbo.—%
nents were significantly (5% level) positively correlated with temper-

ature (Table 12).
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” WUpo'h dividing the zooplaﬁki:on populations from 1872 — 1975 ihto N

their major components, Rotifera, Copepoda, and Cladocera, it
was observed that the rotifer population tended to peak in July or
August and was extremely variable; the copepod population peaked
in May, June and July and showed pelatively little variability between
years; and the cladoceran population had a large peak from May
through JLme and a small peak in October (Figs. 14—--16). The time
of the occurrence of the population maxima of the various zooplank—
ton components corresponded well to that observed by Reutter and
Reutter (1975) for Lake Erie at Put-in—Bay.

In general, the populations observed at Locust Point in 1974 and
1575 were higher than those observed in 1972 and 1973, There are

several plausible explanations for these differences. Samples in

1972 were collected with a 3-1 Kemmerer water botEle at the surface.

:

- 1n 1973, 1974, and 1975 samples were collected by a vertical tow,

bottom to surface, with a Wisconsin plankton net. A brief compabison
study in 1873 showed that the vertical toW captured approximately 50
percent more taxa than a 3-1 grab (Reutter and Herdendorf, 1 o74 Yo
The stations sampled in 1972 and 1973 wére similar to those sampled
in 1974 and 1975, buf not the same. In 1973 the intake and discharge
pipelines were being dredged, and in 1972 tropic;al storm Agnes_b |
affected the weather. Also, due to the weather , samples were

neither collected on the same day of the month each year nor spaced

exactly one month apart. Hubschman (1960) pointed out the tremen=

F-41-R-7 Performance Rep.
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dous differences which occurred between daily éamplespnd tﬁege
samples were taken monthly ,while ‘Wieber and Holland (1968) showed
that even with replication, wide variation can occur due to pat chiness
in population densities. Finally, the unusually high spring popula—
tions from 1975 were undoubtealy largely due to the unusual weather
conditions associated with that spring and the corresponding changes
in water quality (early warming and less turbidity) as the total zoo—
plankton population is significantly correlated with both tempef‘amre
and turbidity (r'=0.587 and —-0.328, respectively).

Predicted Impact on Zooplankton. In predicting the impact of the

thermal discharge and plant operation on the zooplankton population,
one must again remember that most if not all entrained organisms

' will be killed during the 20-hr ‘average retention time within the
plant (U.S. Nuclear Regulatory Commission, 1975). Realization of
- the fact that with a cooling tower” only approximate’ty‘eo , 000 "gpm-
(76 m3/min) will be drawn through the plant is. important.. Without
the cooling tower this flow would be approximately 480,000 gpm
(1,820 m3/min) (U.S. Atomic Energy Commission, 1973). McNaught
(1976) stated that normal mortality with once—thr‘ough cooling (no
cooling tower) is approximately 10% of all entrained organisms.
Therefore, Davis—-Besse, without a cooling tower, would kill 10%

of all the entrained organisms within a 480,000 gpm (1,820 ms/min)

flow and subject the other 00% to sublethal stresses. Stated another
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way, Davis—Besse, without a cooling tower, would kill all the
organisms entrained within a 48,000 gpm (182 m3/min) flow and
subject all those entrained within the remaining 432,000 gpm
(1,685 m3/minY to sublethal stresses.

King (1974) observed high cladoceran (excluding Daphnia sp.)
and larval copepod popula‘cions in heated areas, while rotifers were
mopre abundant in cooler areas. Fenlon et al. (1971) found that the
standing crops of Bosmina sp. increased 25 times in the area of a
power plant on Lake Ontario. McNaught (1976) found that recovery
rates back to the original population size-became faster as termpera-
tures increased. He also found that recovery rates of cladocerans
were much faster than those of copepods. These observations,
coupled with the regressions and their B values, make estimating
zooplankton populations in the thermal discharge at Davis—Besse
easier, but several difficulties including determining the effects of
the high velocity discharge still exist (Tables 44 -447). Possibly,
by the time discharge velocity is reduced enough to allow zooplanks
ters to maintain position with'in the flow, Ithe temperature will be
so close to ambient that no significant population changes occur.
Organisms which are entrained in the discharge current from the
shor‘e‘ side of the structure will normally be passed to the 10F
(O.BOC) isotherm within 15 minutes (U.S. Nuclear Regulatory Com-~

mission, 1975).
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Benthos

Benthic macroinvertebrate populations in 1975 increased
steadily from April thpough August, remaining constant through
September, and then decreased steadily through Decer;ﬁber* (Fig. 17).
This was the most pronounced pulse observed to date, and it
occurred 3 months earlier than the November pulse of 1973 (Fig. 17).

The mosj: significant occurrence of 1975 was what appears to
be the completion of recolonization of the intake and discharge
pipelines (Fig. 5). Reutter and Herdendorf (1975) felt that recolon—
ization was occurring successfully. They. based this belief on the
fact that monthly benthic macroinvertebrate populations in 1974 were
higher than 1972 or 1973 and on the fact that the 1974 population when
plotted against distance off shore, became constant beyond 1000 ft.
This also made it appéar that recolonization was nearing completion.
However, the fact that stations along‘ the control transects at various
distances off shore had higher populations that the corresponding
stations on the intake and discharge transects proved that recoloni-
zation was not yet complete.

In 1975, the population was not constant be_yohd 1000 ft., but
increased steadily to 3000 ft. off shore, where it remained constant
through 4000 ft. The control transects no longer had consistently
higher populations at various distances off shore than the corres—

ponding stations on the intake and discharge transects (Fig. 5). The
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.one exception to this was Station 8, 3000 ft. off shore on the intake
tr‘ansecf, where precolonization is proceeding at a much slower rate
(possibly dQe to the rip-rap material around the intake crib itself).
Therefore, recolonization continued successfully in 1975 and may
now be near completion, but a definite conclusion cannot be drawn
until the results of 1976 sampling are available.

Mention should be made of the difficulty in interpreting the

large Leptodora kindtii population. This is a large cladoceran and

it is quite possible that it is collected on the screen of the FPonar
dredge as it is lowered to the bottom.

Water Quality

Station Variations. Although Station 8 (the farthest offshore)

had the best water quality, Station 12 (intermediate offshore) had_
the poorest quality for some parameters in 1974 while Station 1 had
the poorest water quality in 1975. This could be related to the
condition of the lake bottom. Station 1 (nearshore) had a clean
‘sand bottom whereas Station 12 had a recently disturbed clay bottom
and was down current from the disturbed bottom along the intake 1
pipeline. Station 13 was beyond the area disturbed by the dredging
of the discharge pipeline.

Annual Trends. Except for transparency, turbidity and conduc-—

tivity, water quality values were quite predictable from, year to year.

(Figs. 18-20). The témperature peaked at2225°C in July-August and
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reached its minimum of 10°C or less between December and March,
Between winter and summer the dissolved oxygen ranged from
approximately 13 to 7 ppm. Lake Erie was primarily a bicarbonate
solution with a modér'ately alkaline pH of 8.3 which was quite con-
stant. The highest pH value obtained in the 4 years of observations
at Locust Point was 9.1 and this occurred in August 1975 during an

Aphanizomenon sp. bloom (Table 8). Alkalinity appeared to be

relatively constant between 90 and 110 mg/l. The large variations
in transparency, turbidity, and conductivity were undoubtedly due

to storms and wave action disturbing the bottom sediments.,

Primary Productivity

Kocust Point Study. These results were somewhat

vapriable. This .V,'a_mabﬂilty probably represents the layering and/or
patchiness, phenomema observed by other workers dealing with
phytoplankton in the Great Lakes. Certain trends, however, could
be observed.

The control station, Station 4, consistently demonstrated
primary pr‘o‘ductivity values at one meter depth that were close f.o or
greater than the values for all other stations. The one—~meter
values for all stations showed a general decrease from July through
October. There was a considerable decrease in productivity values .-
from the one—meter depth to the three-meter depth for all stations.

For Station 4, the three-meter values averaged about 40% of the
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one-meter values and for Station 13, the three-meter values
avér*aged about 20% of the one-meter values.

During the October cruise, measurements were made at
a depth of 0.5 meters and the results indicated a strong tendency for
productivity values to be greater at that depth Hnan at one meter.
As a consequence, all cruises during the 197é field year will include
measurements at 0.5 meters as well as 1 meter.

Rattlesnake Island Study. To compare primary productivity

values at Locust Point with a location removed from Locust Point,
studies were eonducted several hundred meters south of the "rattles"
of Rattlesnake Island. These measurements are summarized in Table
16. These values appear to be considerably less than values measured
at Locust Point.

Central Basin Study. In early August, 1975, an attempt

was made to study the variation in primary productivity at a parti-
cular location ower aeseveral—-day period. The measurements were
performed from the research vessel, R/V Hydra. Unfortunately,

a storm forced the vessel off station after only three measurements.
fthe results obtained are shown in Table 17. As anticipated, they
indicated a considerable variation during a 24~hour period which
should be investigated further.

Methodology Refinement.. Two separate studies were

performed in an attempt to make the productivity cruises more

efficient without changing the overall methodology. The first

- 04 -
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PRIMARY PRODUCTIVITY RESULTS FROM
RATTLESNAKE ISLAND DURING JUNE AND JULY 1975

) Depth Primary Productivity
Date Stat
2 ation (m) (mMgC/m3/hr)

28 June 1975 Rattle~ 1 21
snake 5 47

10 3

17 July 1975 Rattle— 1 69
(1145 hrs) shake 5 19
10 3

17 July 1975 Rattle— 1 55
snake 5 8

10 1
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TABLE 17

PRIMARY PRODUCTIVITY RESULTS FROM THE
CENTRAL BASIN OF LAKE ERIE IN 1975

Date Depth Primary Productivity
and (m) (mgC/mS/hr)
Time
4 Aug 1975 1 16
(2030 hrs) 33 7
5 <1
) 3
5 Aug 1975 1 10
(0715 hrs) 3 44
5 4
7 7
13 7
18 9
5 Aug 1975 1 50
(1330 hrs) 3 48
5 29
7 6
156 8
18 9
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dealt with uptake of 14C in a dark box. The second dealt with
modifying manuafacturer's suggested procedures for use of a
compact alkalinity test kit.

If 140 uptake could be reduced to a negligible amouht by
temporary storage in a dark box, filtration could be accomplished
in. the laboratory at the end of the cruise rather thén in the field.
Field work could be conducted more quickly and on days when the
lake was previously'consider‘ed to be too rough to allow filtration.
To investigate the feasibility of such an approach, an experiment
was run during August, 1975, in which multiple ‘bottles were
incubated together, placed in a dark box, and removed at varying
times for filtration and subsequent counting. The results were
promising for the range of 4 hours to 7 hours in the dark box but
Wer‘é inconclusive for shorter times; The expevr'iment will be
repeated during the 1976 field season to gain additional information
about ‘shorter* storage time periods.

'I.'h“é..wor*l; on" fhe alkallﬂ‘ﬁtg testk1t was per-for*méd in. énm N
éttempt to utilize more compact equipment for field work without
sacrificing the accuracy attributed to the more bulky and fragile
apparatus used in the laboratory. Laboratory measureme;\ts usually
involve dispensing standard solutions (liquid) and the use éf glass
burettes. This is difficult a:rj_d;’; somewhat hazardous when working oh a
research vessel in rough seas. Thus an attempt was made to utilize

a small, commercially-available, alkalinity test kit that included dry

chemicals and a plastic bottle with dropper for the single liquid
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standard solution. Use of this small test kit is not universally
accepted because of alleged inaccuracies in determinations of total

alkalinity. So that the safety and portability features could be

retained while the accuracy was improved, the following refine—

sHent. procedures awere undertaken.

The test kit used was a Hacl"\ model AL-AP Alkalinity Test
Kit. Assuming that the premeasured amounts of Pphenolphthalein and
brom cresol green methyl red are accurate to within a few percent,
the certainty of an alkaiinity measu‘r*ement is determined, to a
considerable degree, by an observer's ability to measure the volume
of the sulfuric acid standard solution added to a sample. Specifically,
the certainty of the originally—suggested procedures from the
manufacturer is limited to the difference in volume between successive
drops of the standard sulfuric acid solution, each drop of which is
equivalent to 17.1 ppm, the original procedures can produce no better
certainty than plus or minus 17.1 ppm.

The first step in modifying the procedures was to determine
the volume of a '"standard drop". That volume was determined by
dropping "standard'" drops into a 10-ml graduated cylinder. A
conversionfactor: Forj,LLrﬁelating,g-»alka—-l‘_inzi_t;y';;t@;aM@l;ume. of sulfuric
-acid standard solution -dispensed vwastithen -calculated. Since one
grain per gallon equals 0.068 ml, and one drop is required for each
grain per gallon, then the volume of standard solution required for

each part per million is: 0.068 ml/17.1 ppm = 4.0 X 1073 ml/ppm.
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It was then reasoned that if a sulfuric acid standard
solution dispenser with a readout capability of plus/ or minus
0.01 ml were available, it would be possible to determine alkalin=
ity within a certainty of 0.01 ml1/0.0040 ml per ppm = 2.5 ppm.
For a water sample with an alkalinity of 80 ppm, the dispenser
volume would have to be: 80 ppmM)(0.0040 ml/ppm) = 32 ml. The
associated uncertainty would be 2.5 ppm/80 ppm = 8%.

Several tests wererun using a Yale 1/2 cc tuberculin syringe
with glass Luer tip and a one—inch, Yale 18@ hypodermic needle as a
dispenser. Volume determinations were found to be repeatable to
within 0.01 ml. With this syringe, alkalinity values ranging from

2.5 to 125 ppyn can be easily determined with reasonable accuracy,

and this is the system currently in use.
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STUDY RECOMMENDATIONS

The sampling program proposed in the Job I-a recommendations
should be initiated. Additional statistical and analytical analysis
should be erhployed. Correlation coefficients as well as multiple
regressions should be computed from all results so that éhanges
caused by plant operation can be more fully documented.

After the plant becomes operational, a fish shocker should be
used in the thermal plume to collect fish. The internal temperatures
of these fish should be measured immediately to determine their

location within the thermal plume.
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APPENDIX A
RESULTS OF FISHING EFFORT DURING 1975

FOR THE ENVIRONMENTAL EVALUATION OF THE

DAVIS-BESSE: NJOLEAR POWER=STATION
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TABLE 18

GILL NET CATCH PER UNIT EFFORT* AT LOCUST POINT
STATION 8 - APRIL-DECEMBER 1975 )

Length (mm) Weight (g)

Date Taxa No. Mean Range | Mean Total |
17 April 1975 -
Aplodinotus grunniens 1 320 415 415
Notropis hudsonius 3 114 111-120 16 48
Perca flavescens 4 199 180-233 112 448
Subtotal 8 911
22 May 1975
Alosa pseudoharengus 2 196 182-210 62 124
Aplodinotus grunniens 4 254 240-264 194 777
Catostornus commersoni 2 333 330-335 503 1006
Cyprinus carpio 1 316 538 539
Morone chrysops 3 203 187-833 194 582
Notropis atherinoides 3 115 112-118 12 35
" N. hudsonius 260 114 103-130 16 4171
Perca flavescens 243 170 00247 58 13960
Subtotal 518 21194
16 June 1975
Alosa pseudoharengus 21 163 139-220 45 860
Carassius auratus 1 263 317 317
Cyprinus carpio 11 275 226~345 320 3515
Dorosoma cepedianum 9 332 298-360 442 3976
Morone chrysops : i1 136 128-146 35 383
Notropis atherinoides 3 105 12 36
Osmerus mordax 1 165 " 28 28
Perca flavescens 203 179 130-205 77 4595
Subtotal 260 13710
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TABLE 18 CON'T.

GILL NET CATCH PER UNIT EFFORT* AT LOCUST POINT
STATION 8 - APRIL-DECEMBER 1975

- Length (mm) Weight (9)
Date T Taxa No. Mean Range Mean Total
14 July 1975
Alosa pseudoharengus 104 152 140-205 39 4056
Aplodinotus grunniens 1 248 170 170
Cyprinus carpio 20 304 227-405 415 8309
Dorosoma cepedianum 6 | 2862 228~-365 256 1536
Notropis hudsonius 1 109 97-115 i8 203
. Perca flavescens 35 173 81-216 74 2593
Stizostedion V. vitreum T2 255 254-255 130 260
Subtotal 179 - §7127
414 August 1975 .

- Aplodinotus grunniens 1 272 200 200
Cyprinus carpio ' 15 326 245~368 484 7404
Dorosoma cepedianum 61 191 124-385 87 5302
Morone chrysops 1 218 140 140
Notropis hudsonius 8 1156 107-120 18 147
Perca flavescens 76 177 g2-224 75 5666
Pomoxis annularis . 1 230 158 158
Stizostedion canadense 1 315 250 250

Subtotal 164 19287
8 September 1975
Alosa pseudoharengus 16 111 95-142 18 221
Aplodinotus grunniens 3 113 85-165 79 238
Cyprinus carpio 2 343 330-355 532 1084
Morone chrysops 1 95 10 10
Notropis hudsonius 8 108 g5-124 17 149
Perca flavescens 31 168 92~-207 61 1804
Subtotal 61 3656
6 October 1975
Alosa pseudoharengus 4 133 100—~148 22 86
Aptodinotus grunniens 6 114 86—-156 13 78
Cyprinus carpio 2 346 329-362 573 1146
Dorosoma cepedianum 14 132 89-175 25 354
Notropis hudsonius 7 118 100~-137 13 o4
Perca flavescens 22 183 g4-230 71 - 1552
Subtotal 55 3310
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TABLE 18 CON'T.

GILL NET CATCH PER UNIT EFFORT* AT LOCUST POINT
STATION 8 - APRIL~-DECEMBER 1975

Length (mm) Weight (g)
Date Taxa No. Mean Range Mean | Total
3 November 1975
Alosa pseudoharengus 3 140 135-142 26 78
Aplodinotus grunniens =) 146 93-315 o4 " 468
Dorosoma cepedianum 38 142 129-166 30 |° 1143
Notropis hudsonius 37 118 102-124 13 483
Osmerus mordax 8 157 85-212 35 276
Perca flavescens 20 178 145-213 66 1327
Stizostedion V., vitreum 1 185 54 54
Subtotal 112 3839
TOTAL** 1357 83014
17 November 1975 . X
Dorosoma cepedianum 6 122 78—135 23 - 1387
Notropis hudsonius 25 113 105-123 17 417
Osmerus mordax 5 173 149-215 35 177
Perca flavescens 6 180 165~-182 76 453
Subtotal . 42 1184
16 December 1975
Alosa pseudoharengus 1 95 8 8
Dorosoma cepedianum 5 140 123-155 30 148
Notropis hudsonius 7 108 100-115 14 o6
Osmerus mordax 6 166 155-180 28 168
Subtotal 19 420
TOTAL** _ 1418 ’ 84618

* One 24-hr bottom set with a 125~ft experimental gill net consisting of five 25~ft
x 6-ft contiguous panels of 1/2 in, 3/4 in, 1 in, 1-1/2 in, and 2 in bar mesh.

** The total through 3 November 1975 should be used.for comparisons with

results from previous years, since the later samples were not collected
in previous years. ’
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TABLE 19

GILL NET CATCH PER UNIT EFFORT* AT LOCUST POINT
STATION 13 - APRIL-DECEMBER 1975

Length (mm) Weight (g)
Date Taxa No. Mean Range | Mean | Total
17 April 1975
. Alosa pseudoharengus 10 174 162-180 37 374
Cyprinus carpio 1 292 426 426
Dorosoma cepedianum 1 114 16 i6
Morone chrysops 1 310 ) : 432 432
Notropis hudsonius 63 111 100-145 16 989
Perca flavescens 10 185 169-202 79 788
Percopsis omiscornaycus 1 113 17 17
Stizostedion v. vitreum 1 225 108 106
Subtotal 88 3148
22 May 1975
Alosa pseudoharengus 44 173 152-180 33 1731
Aplodinotus grunniens 4 196 168-259 o1 363
Catostomus commersoni 1 355 584 584
Cyprinus carpio 4 294 236-339- | 396 1583
Dorosoma cepedianum =] 328 285-352 426 3838
Hybopsis storeriana 1 185 70 70
Ictalurus nebulosus 1 252 .} -287- 287
Morone chrysops 3 1356 134-137 32 o5
Notropis hudsonius 253 117 107-127 14 4030
Perca flavescens 108 154 82-227 56 6091
Stizostedion canadense (5] 229 212-258 114 886
S. v. vitreum 2 221 208~233 o8 195
Subtotal 477 19553
16 June 1975
Alosa pseudoharengus 24 159 137-198 43 1030
Aplodinotus grunniens 4 130 95-162 73 " 293
Cyprinus carpio 8 292 220-375 365 2921
Dorosoma cepedianum 4 336 320-372 425 1701
Ictalurus punctatus 7 359 267-412 466 3265
Morone chrysops 4 140 132~-144 38 . 152
Notropis atherinoides 1 115 i2 12
Perca flavescens 56 171 103-228 73 4109
Stizostedion v. vitreum 4 211 193-224 83 331
Subtotal 112 13814
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TABLE 19

F-41-R-7 Performance Rep.

CON'T.

GILL NET CATCH PER UNIT EFFORT* AT LOCUST POINT
STATION 13 - APRIL-DECEMBER 1975

- 111 -

Length (mm) Weight (@)
Date Taxa No. Mean Range Mean Total
8 September 1975 cont.
Perca flavescens 35 175 92-204 73 2570
Pomoxis annularis 1 135 ’ 170 170
Stizostedion canadense 1 335 360 360
S. v. vitreum 1 177 39 39
Subtotal 73 12002
& October 1875 )
Alosa pseudoharengus 4 123 104-140 18 70
Aplodinotus grunniens 5 121 g0-164 21 105
Cyprinus carpio ' 3 as7 | 340-376 597 1790
Dorosoma cepedianum 138 146 90-408 48 6663
Morone chrysops 4 98 -91-115 10 38
Notropis hudsonius 35 114 99-130 14 475
. Perca flavescens 26 177 95-207 69 1784
Subtotal ' 216 10925
3 November 1875 .
Alosa pseudoharengus a7 134 109~-157 24 1125
Cyprinus carpio 2 3138 312-313 469 o37
Dorosoma cepedianum 46 140 121-169 32 1466
Morone chrysops 1 147 40 40
Notropis hudsonius 64 112 102-124 16 1020
Osmerus mordax 19 174 149-205 31 502
Perca flavescens 28 179 21~-250 78 2182
Percopsis omiscomaycus 1 121 16 16
Subtotal 208 7378
S TOTAL** 1692 113753
17 Novermber 1875
Carassius auratus 2 257 212-302 336 671
Cyprinus carpio 5 369 314~530 939 4697
Dorosoma cepedianum 42 135 88-158 27 1154
Notropis hudsonius 45 RN 102-130 14 634
Osmerus mordax 42 170 147-233 31 1286
Perca flavescens 17 189 155-227 83 1419
Subtotal 153 : 9861




TABLE 19 QON'T._

GILL NET CATCH PER UNIT EFFORT* AT LOCUST POINT
STATION 13 ~ APRIL-DECEMBER 1975

Length (mm) Weight (g)
Date Taxa | No. Mean Range Mean Total
16 December 1975
Cyprinus carpio i 352 736 . 7386
Dorosoma cepedianum 7 169 122-407 138 958
Notropis hudsonius 5 108 104-112 13 66
Osmerus mordax 1 223 75 75
Subtotal 14 1840
TOTAL** 1859 125454

* One 24~hr bottom sét with a 125~ft experimental gill net consisting of five 25-ft
% 6-ft contiguous panels of 1/2 in, 3/4 in, 1 in, 1-1/2 in, and 2 in bar mesh.

** The total through 3 November 1875 should be used for comparisons with

results from previous years, since the later samples were not collected
in previous years.
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TABLE 20

SHORE SEINE CATCH PER UNIT EFFORT* AT LOCUST POINT
17 APRIL. 1975 :

Length (mm) Weight (g) .

Station Taxa No. | Mean Range | Mean | Total
23 No fish in the first tow.
Hazardous weather con—
ditions prevented comple—
tion of the second tow.
24 Dorosoma cepedianum 21 324 311-337 439 877
Notropis atherinoides 273 53 44~65 1 285
Subtotal 275
25 Cyprinus carpio 1| 535 2293 2293
Notropis atherinoides 1122 53 39-66 1 1212
Subtotal 1123
Total ) 1398

* Two hauls through a 90° arc with a 100~ft bag seine (1/4 in bar mesh) at

each station.
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TABLE 21

SHORE SEINE CATCH PER UNIT EFFORT* AT LOCUST POINT
22 MAY 1975

Length (mm) Weight (g)
Station Taxa No. Mean Range | Mean Total
23 Cyprinus carpio - 1 640 4331 4331
Ictalurus nebulosus 2 212 200~-224 130 260
Notropis atherinoides 13 55 50~72 1 16
- N. -hudsonius 4 68 57-65 4 i85
Subtotal 20
24 Aplodinotus grunniens 1 260 © 228 223
Cyprinus carpio 1 671 5436 5438
Dorosoma cepedianum 3 | 314 290-334 294 883
Notropis atherinoides 2 57 53-60 1 2
Subtotal 7
25 Cyprinus carpio 4 587 449-702 3178 12712
Dorosoma cepedianum 2 321 308-332 339 677
Notropis atherinoides 9 50 48-55 1 =}
N. hudsonius 1 81 6 6
Pomoxis nigromaculatus 1 135 ' 38 38
Subtotal 17
Total 44

* Two hauls through a g0 arc with a 100-ft bag seine (1/4 in bar mesh) at
each station.
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TABLE 22

SHORE SEINE CATCH PER UNIT EFFORT* AT LOCUST POINT
17 JUNE 1975 ’

. Length (mm) " Weight (9)
Station Taxa No. Mean Range | Mean Total
23 Dorosoma cepedianum 6042 28 20-34
Morone chrysops 8 22 18-27
Notropis atherinoides 28 55 46-72 1 29
N. hudsonius 3 64 24108 5 i4 .
Subtotal 6076
24 Aplodinotus grunniens 11 115 21 21
Catostomus commersoni 4 19 17-22
Dorosoma cepedianum 14235 28 - 21-33
Morone chrysops &4 17 13-22
Notropis atherinoides 41 55 19-115 1 33
N. hudsonius 6 17 15-20 17 104
Perca flavescens 8 20 18-22
Pimephales promelas 1 38 1 1
Pomoxis annularis 3 20 19-21
_E’_: nigromaculatus 1 17
Subtotal ’ 14364
25 Dorosoma cepedianum 12 20 15-24
Morone chrysops 6 19 o924
Notropis atherinoides 35 59 49-107 2 64
N. hudscnius 2 62 20-103
N, volucellus 2| 41 36-45 1 2
Subtotal 57
Total 20497

* Two hauls through a g0° arc with a 100-ft bag seine (1/4 in bar mesh) at
each station.
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TABLE 23 .

SHORE SEINE CATCH PER UNIT EFFORT* AT LOCUST POINT :
15 JULY 1975

. Length (mm) Weight (g3 |
Staﬁon Taxa No. Mean Range Mean Total
23 Alosa- pseudoharengus 1144 | 36 25-55

Dorosoma cepedianum 124 | 38 27-61
Morone chrysops 18 ] 44 34-61 1 23 .
Notropis atherinoides 455 | 62 “o1-111 1 1 546
N. hudscnius 7| 32 22-54 1 4
" Subtotal 1749 ‘ . 573
24 Alosa pseudoharengus 2976 | 35 26-55 1 1488
Dorosoma cepedianum 310 | 35 27-61
Labidesthes sicculus 2( 3 30-32 1 1
Morone chrysops 3| 44 41-45 1 4
Notropis atherinocides 36| 74 52-100 3 105
N. hudsonius 21| 48 44-51 1 2
Subtotal 3329 1600
25 Alosa pseudoharengus 2253 | 36 29-56 1 1127
Doroscma cepedianum 262 | 34 26—61
Morone chrysops 4| 44 39-~-47 1 4
Notropis atherinoides 622 | 72 58-111 3 1804
Subtotal 3141 2035
. Total ‘ 8219 5108

* Two hauls through a 00° arc with a 100-ft bag seine (1/4 in bar mesh) at
each station.
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TABLE 24

SHORE SEINE CATCH P.ER UNIT EFFORT* AT LOCUST POINT
12 AUGUST 1975

Length (mm) Weight . (@)
Station Taxa No. Mean Range Mean Total
23 Alosa pseudoharengus : 36 | 33 27-40
Dorosoma cepedianum 10 | 48 33-10¢ 2 24
Labidesthes sicculus 2| 49 48-50 1 1
Notropis atherinoides . 382 | 42 2785 1 62
N. spilopterus . 1 64 3 3
Subtotal 430 ] Q0
24 Alosa pseudoharengus 145 | 34 26-43 1 73
Dorosoma cepedianum 110 | 40 '30-58 1 77
Labidesthes sicculus 1] 87 1 i
Notropis atherinoides s54 | 41 23-72 1 497
Subtotal 1110 648
25 Alosa pseudoharengus 222 | 34 .| 24-46
Dorosoma cepedianum 17 | 81 27-38
Labidesthes sicculus 2| 42 34-49 1 |
Notropis atherinoides 384 | 42 22-80 1 230
Subtotal ' 625 231
Total 2165 969

* Two hauls through a 90? arc with a 100-ft bag seine (1/4 in bar mesh) at
each station.
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TABLE 25

SHORE SEINE CATCH PER UNIT EFFORT* AT LOCUST POINT
10 SEPTEMBER 1975 ‘

Length (mm) Weight (g}
Station Taxa No. Mean Range Mean Total
23 Alosa pseudoharengus 3 34 28-486 1 2
' " Dorosoma cepedianum s 121 54-162 | 27 163
Notropis atherinoides 5 50 26-88 2 10
N. spilopterus 1 76 5 5
. Subtotal . 15 180
24 Alosa pseudoharengus 5 40 3145 1 4
" Dorosoma cepedianum 10 54" . 45-140 5 45
_ Notropis atherinoides 17 46 24-87 1 19
N. hudsonius R : 1 87 3 38
Subtotal 33 ' 71

25 Alosa pseudoharengus 2 27 23-30 0.2 0.4
Dorosoma cepedianum 1 30 0.3 0.3
Labidesthes sicculus 2 68 66—-69 2 3
Notropis atherincides 23 53 34-92, 2 39
Subtotal ‘ 28 43
Total 76 284

¥ Two hauls through a a0 arc with a 100-ft bag seine (1/4 in bar mesh) at
each station. .
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. TABLE 26

F-41-

R—? Per‘For‘mance - Rep.

SHORE SEINE CATCH PER UNIT EFFORT* AT LLOCUST POINT
14 OCTOBER 1975

.

L_ength tmm)

Weight ()
Station Taxa No. Mean Range Mean Total
23 Alosa pseudoharengus 40 37 29-51 1 21
Dorosoma cepedianum 52 73 34-141 8 438
Morone chrysops 1 86 6 S <
Notropis atherinoides 628 52 30-100 2’ 1021
Pimephales promelas 1 48 ’ 1 i
Subtotal 722 1487
24 Dorosoma cepedianum g |[101 . B2-182 21 185
Notropis atherincides 18 48 33-101 2 31
Subtotal 27 ' 216
25 Alosa pseudoharengus 5.| 31 28-39 1 3
Dorosoma cepedianum 1 122 28 23
Labidesthes sicculus 1 61 1 1
Morone chrysops -1 |107 14 14
Notropis atherinoides 112 40 31-82 1 74
Subtotal 120 115
Total 869 1818

* Two hauls through a 80° arc with a 100-ft bag seine (1/4 in bar mesh) at
each station. .
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TABLE 27 .

SHORE qEINE CATCH PER UNIT EFFORT* AT LOCUQT POINT
5 NOVEMBER 1975

Lengfh (mm) . Weight (9)
Station Taxa No. Mean Range Mean Total
23 - Alosa pseudoharengus 2 39 - 36~-41 1 1
: Notropis atherinoides 33 56 41-86 1 48
Subtotal 35 49
pa - Notropis atherinoides 15 | 48 42-59 1 15
Osmerus mordax 1 44 19 19
Subtotal - 16 34
25 Notropis atherinoides 24 53 38-88 1 111
 Total 145 | ‘ L] 104

* Two hauls through a g0° arc with a 100t bag seine (1/4 in bar mesh) at
each station. ' :
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TABLE 28

TRAWL CATCH PER UNIT EFFORT* AT LLOCUST POINT
APRIL-NOVEMBER 1975

B . Length (mm) - Weight (g)
Date Taxa No. Mean Range | Mean Total
5 May 1975 A
. Aplodinotus grunniens 3 157 111-186
Notropis atherinoides 1 107
N. hudsonius : 5 113 107~121
Osmerus mordax 1 140
Perca flavescens 2 203 167239
Percina caprodes 1 62
Subtotal i3
.27 May 1975
Ictalurus punctatus 2 187 116--157
Notropis atherinoides 4 87 31-114
N. hudsonius 1 101
Perca flavescens 4 202 185-221
Subtotal 11 :
17 June 1975
Alosa pseudoharengus 1 132 27 27
Aplodinotus grunniens 2 95 93-96 10 20
Cyprinus carpio 1 358 ’ 580 580
Ictalurus nebulosus. 1 277 . 204 204
1. punctatus 1 148 34 34
Morone chrysops (Larvae) 3 16 15-18
Notropis atherinoides ) 26 103 84-115 10 256
N. hudsonius 3 a5 66-128 12 36
Osmerus mordax 4 25 20-29
Perca flavescens (Larvae) 269 22 16-28
P. flavescens 6 164 105-201 61 299
Pomoxis annularis 1 141 38 38
P. nigromaculatus (Larvae) 2 17 16-18
Subtotal 320 1504
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TABLE 28 . CON'T.

TRAWL CATCH PER UNIT EFFORT* AT LOCUST POINT
APRIL-NOVEMBER 1975

- Length (mm) Weight (9)
Date Taxa No. Mean Range Mean | Total
15 July 1975 .
Aplodinotus grunniens 1 200 88 88
Morone chrysops 12 82 28-205 29 347
Notropis atherinocides 2 55 43-67 2 3
N. hudsonius 1 120 21 21
Osmerus mordax 4 31 o5-41 | 1 4
Perca flavescens 3 128 46-173 40 120
Percina caprodes 2 66 42-89 5 10
Pomoxis annularis 1 197 117 117
Subtotal 26 ‘ 710
21 August 1975
Cyprinius_ carpio 1 441 1185 - 1135
Dorosoma cepedianium 2 61 52-70 4 7
Ictalurus nebulosus 1 215 135 135
Morone chrysops 6 62 22-76 4 24
Notropis atherinoides [S] 86 81-93 5 30
Osmerus mordax 2 25 23-27
Perca flavescens 2 127 75—-178 37 73
Pomoxis nigromaculatus 1 193 114 114
Subtotal 21 1518
15 September 1975
Aplodinotus grunnens 1 85 7 7
Cyprinius carpio 2 327 278-376| 549 1098
Dorosoma cepedianum 2 43 21-64 1 2
Ictalurus nebulosus 1 240 181 181
1. punctatus 1 64 3 3
Notropis atherinoides 2 59 31-87 2 4
N. hudsonius g o2 72—-109 7 60
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TABLE 28 _CON'T.

TRAWL CATCH PER UNIT EFFORT* AT LOCUST FOINT
APRIL-NOVEMBER 1975

] ‘ Length (mm) Weight (@)

Date Taxa No. Mean Range | Mean |-~ otal
Osmerus mordax 1 36 - -
Perca flavescens 1 159 50 50
Percina caprodes .2 50 30-70 2 3
Subtotal _ ) 22 ' 1408

34 October 1975
Alosa pseudoharengus 4 118 113=120 15 60
Apledinotus grunniens 2 84 52~-116 8 16
Carassius auratus 1 261 ' 365 365
Cyprinus .carpio 1 324 - 616 616
Dorosoma _ggpedianum 14 102 62-126 12 A71
Etheostorna nigrum 1 37 1 1
Morone chrysops 2 89 83-95 8 17
Notropis atherinoides 331 70 40-108 28 9268
N. hudsonius 2 92 80-103 8 17
Perca flavescens 1 226 120 120
Pomoxis annularis 1 78 5 5
Subtotal 360 | 108586

7 November 1975
Cyprinus carpio ) 1 350 719 C 719
Dorosoma cepedianium 6 110 - 86-127 16 o3
Notropis atherinoides 378 81 43-95 34 12852
Perca flavescens 1 198 S0 S0
Percina caprodes 1 70 3 3
Subtotal 387 ’ 13757
TOTAL : -1 1180 29553

* 00 minutes of trawling between the intake and discharge with a 16-ft
trawl (1/8 in mesh).
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TABLE 29

TRAWL CATCH PER UNIT EFFORT* FROM THE INTAKE CANAL
AT THE DAVIS-BESSE .NUCLEAR POWER STATION = 1975

F-41-R-7 Performance ~ep.

Length (mm) Weight (9)
Date - Taxa. No. Mean Range Mean | Total
18 June 1975 .
Lepomis gibbosus 2 107 103-110 35 69
Notropis hudsonius 1 86 7 7
Perca flavescens (adult) 5 120 110-125 25 123
P. flavescens Croy) i1 29 20-35
Pomoxis Digt:omaculatus 1 22
Subtotal 20 199
16 September 1975. *
Carassius auratus 2 124 124-124 35 69
Cyprinus carpio 13 108 89-134 21 275
Dorosoma cepedianum 8 105 96-117 14 108
Ictalurus melas 24 86 66-114 12 285
I. punctatus 2 71 69-73 3 6
Lepomis cyanellus 2 37 35-38 1 2
L. gibbosus 2 46 45-47 2 3
L. macrochirus 1 36 1 1
Perca flavescens 4 91 - 64—158 12 49
Percopsis omiscomaycus 3 82 80-86 7 21
Pomoxis annularis 3238 74 61-89 4 1292
P. nigromaculatus 16 72 55-80 5 75
Subtotal 400 2186
TOTAL 420 2385

* 10 minutes of trawling with an 8-ft trawl (1/8 in bar mesh).

YOY - Designates young—of‘—the—yea{"
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TABLE 30

HOOP NET CATCH PER UNIT EFFORT* IN NORTHWEST MARSH (STATION 21)
APRIL-NOVEMBER' 1875

Length’ (mm) Weight (g)
Date Taxa No. Mean |. Range Mean Total
17 April 1975 ‘ T

Amia calva 2 526 505~546 1429 2858
. Cyprinus carpio . 1 295 ) 362 362
Pomoxis nigromaculatus a4 230 210-259 193 771
Subtotal 7 ) ‘ 3991
22 May 1975
Cyprinus carpio 1 628 ) 2293 2293
! Subtotal 1 2293
16 June 1975
Amia calva 3 544 433-620 1576 4727
Carassius auratus 2 234 215-252 237 474
Cyprinus carpio 3 340 324-365 559 1677
Subtotal - '8 T 6878
14 July 1975 ] :
Cyprinus carpio 2 415 354—-476 941 1882
11 August 1975
Cyprinus carpio 1 | 541 . 1953 1953
8 September 1975.
No Fish
6 October 1975
Cyprinus carpio 2 518 465-571 1642 3284
3 Novermber 1975
Cyprinus carpio 1 555 2038 2038
TOTAL 22 22319

* One 24-hour set with a 2.5-ft diameter, 1 in bar mesh hoop net.
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TABLE 31

HOOP NET CATCH F’ER. UNIT EFFORT IN SOUTHEAST MARSH (STATION 22)
*. APRIL-NOVEMBER 1975

: Length (mm) Weight (@)
Date __Taxa No. Mean Range | Mean Total
17 April 1975
No Fish
22 May 1975
Cyprinus carpio 3 243 ‘| 210263 210 629
Subtotal 3 '
16 June 1975
No Fish
14 July 1975 .
, Cyprinus carpio 2 351 308-393 562 1124
Pomoxis annularis 1 303 420 420
Subtotal 3
11 August 1875
No Fish
8 September 1975
Cyprinus carpio 1 |- 263 228 228
6 October 1975
No Fish .
3 Nowvernber 1975
. No Fish
TOTAL ’ 7 2401

* One 24-hr set with a 2.5-ft diameter, 1 in bar mesh hoop net.
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APPENDIX D
MULTIPLE REGRESSIONS WITH
PHYTOPLANKTON AND ZOOI;—DL_ANKTON POPULATI ONS
FROM 1974 AND 1975 AS DEPENDENT VARIABLES
AND WATER QUALITY PARAMETERS AS

INDEPENDENT VARIABLES
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