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This éoc=ent is the third annual Rostoperatlunal report on the ecology

of York i'area Pond (Lake Frederic), Susquehanna "iver, Pennsylvania in the
(inity of 2he Turee 'ille [sland luclear Station (TMINS). Ichthvological

Aissoclates, s . ioitiated the studv in February 1974. This report covers
the perio: from January through December 1976. Sections are presented to
peet the =viromrentai Techaical Specifications (uTS) for TIN5, Unit 1,
Appendix :. Parameters analyzed are the same as reported (n Potter and
Associatee (1976) with the exception of (mpingemcnt of fishes, entrainment
of ichthwo=lankton, entrainment of plankton (phvtoplankton ard zooplankton),
and bird i=saction on cocling towers. The £15 rrquirements for surveillance
of these ~ara=eters vere fulfilled and the programs were terminated.

The ™15 Unlt 1| aculeved criticulity on 5 June 1974, Uale 1 has been
at ve.ious levels of operation ranging from complite shutdowa to 1007, E30
regawatts. .n 1976, the TMINS Unit 1 was shutdown for refueling from 21

February =o 27 'av.

Potter, < 4. and Associates. 1976. An ecological study of the Susquenanna
River ia the vicinity of the Three Mile Island “uclear Stacion. Annual
Report for 1975. Ichthvolegical Associates, Inc. 395 pp.
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3.1.% Fish -

Fishes were sa=ple? at four trar;oes asd five sel.. statlons, “arch
through October 1375.

A total of 134 trazzet collectiz=s rielded 822 fish of 25 species.

The pumpkinseed aad chamcel catfish were zost abundant. C(ommon fishes
vere taken (o ec:al or greatr:r ..=bers iuwmstream fro= the Discharge than
upstrean. ‘o siguificans change in stecies rank at {ndividual stations was
observed from 13575 t=roiga 1976,

A total of 30 seize collections vie.Zed 10,478 fish of 35 species.

The spottail shiser razcel first in cverall abundance aud wis the most
common species at all szatfons. Mos: :x=on species showed nearlv equal
distribution az=cng upsivean and downmstreas stations. Significant Jiffereces
in species ranc at oze vpstream and o3¢ Zowmstream stazion were observed
between 1375 a=2 1975.

No appreciatle Zifferences were zcteZ in conditioa factor or weights
downstrea= and upstreas irom the Discharre where sufficient nuzhers were
present; —ost values vere within the ra=zes observed i{a previous years.

The fish leech, Mrzotdells luz.izis, aad anchor werm (Lernaea spp.)
were comIon ectcparasites.

Variatiozs ia fis: atundance =av >e atcributable o year class

fluctustiozs. The izgact of TMINS =iz I oo fishes was negligible.
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1.1.2 Macroinvertchrates

Macroinvertebrate collections were tarern semimonthly April through
netober 1976, A total of 90,567 specizens rejresenting 112 tara was taren,
! izg",ﬂ!ug‘ hotfmefseeri, (hiranseee ' -npus, azd lals elinpuis ~are the
=ost abundart tava. Limnodrilus hoff-eisteri was usually mcst abundant at
all stacions each month. Conjo*asis wirginica, L. hoftzelsteri, and
C. derorus had the greatest biozass of all specizens welghed.

vMonthly estimates of diversizv ranged froz= 0.66 :0.2.70:. Inder of
percent similarity values between stations were in the intermediate to high
affinity range (>507 sizilarity). Ht}h sizilarities in species composition
were found between Station 1A2 anz 931 (91°), aad 11Al and 11A2 (89").

Comparison of nu=ber of taza between zacraiavertiebrate stations and
sa=ple dates for 1976 was accomplished by anal~sis ~f var:ance, randomired
block design. The Sgudent-lewman-:reuls —ultirange test revealed that
Stations 1A2 and 981 and 11A1, 1142, and 32! were sinilar {n nucber of tara.

Three-factor analysis of var.ance perfor=ed on densities o: Limrodrilus
hoffrmefsteri ‘ay through October 1974 through 1376 revealed that vears,
cample dates, and stations were significantly 2ifferent.

The macroinv rtebrate corrunities appeares to be rore affected by ice

and high river flow than by the cperaticn of TI4IS.
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1.1.3 Arbient “ater Quality L' I‘ i ' l/L
i J

.1.3.1 Physicocnemical Parameters
Cxcept for dissolved oxygen and total suspended solids the monthly
istribution of zarameters was similar. Mcan values wera high in septesber
+ad low in Apr’l and May. The mo ithly mean concentrations of most parameters
+: Station 11Al (TMINS Discharge) were generally higher than at the other

: sacions,

".1.3.2 Fecal Colitorm

The highest dverall mean density of fecal coliform was at Station 1Al;
‘he lowest was at Station 11Al (TMINS Discharge). .wonthly mean fecal
woliforn deasities were lowest in April, increased throughout the summer,
and peaked in September. For all stations the geometric mean of fecal
coliforn densities exce:ded the limit established for the Cormmnwealth of

Pennsvivania.

1.1.4 Thermal Plume 'lapp°7g

Thirty-three plume surveys were conducted at various river flow
corditions and station operation levels. The discharge temperatures were
within the limits established in the ETS. A return of the discharge
temperature to within 2.7 € of ambient was used to define the plume.
In 28 of 33 survevs the plume was limited to 5 = offshore and 25 o

downstrean from cthe Discharge.
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ih. analvtical plume model for normil coolcown couditions was
compared with the cooldown for refueling on 21 February. The plune was
recorded no further than 20 m offshore and 17.C 1 downstrean {rom the
Discharge. This varies from the predicted model presented in the
environmental statement for the operation of TUINS. !High river flow
during the cooldown operations may account for this variacce.

1.1.5 . fects of Cooling Tower Salt Drift on Agricultural Crops and
Natural Vegetation

1.1.5.1 Plant Pathogens k

Plant pathology transects were examined from April through October
1974 %o differences were noted in flowering time or appearance of the
219 taxa observed with respect to the location of possible salt drife.
Plant parasitic diseases were found on four agricultural crops and 21 taxa
of natural vegetation, and insect damage was noted on nine taxa. lone of

the damage caused significant defoliation and no pattern was observed

relative to the operation of the cooling towers at TMIXNS.

1.1.5.2 Quantitative Vegetation Studies

Two forests and four fields werc surveved late August through nid-
October 1976; results were statistically compared with those obtained in
1973 and 1975. There were few changes in the overstory and understory in
the fo . ests. Some of the statistically significant changes in ground cover
in forests and fields were related to natural or human disturbance; others
were normal in the course of secondary succession. 1o pattern of change wvas

found that was attributed to the operation of the cooling towers at TMINS,
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2.0 EI1SH

The ETS, Appendix B, Section 4.1.1D requires replicate fish samples
be taken both inside and outside of the thermal plume every two wveeks,
March through October. )

f
|
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2.1 METHODS

Fish were sampled every two weeks at four trapnet and five seine
statioas, March’ through October 1976 (Table 2.1-1 and Figure 2.1-1). High
river flows curing June and October necessitated collectices be taken on
succeeding veeks. Trapnet collections taken on 29 June through 1 July were
analyzed as June data.

Habitat differences in water velocity, depth, substrate, and available
cover were observed at the stations. Riffles were noted at the upstream
seine stations cduring low river flow; no riffles were encountered downstreaz.
Mud and silt vere common substrates downstream while mud, rubble, and boulders
predominated .pstream. Rubble, boulders, and vegetation provided limited
cover. Water depths ranged to 2 m.

Tishes taken by trapnet and seine since 1974 are listed in Table 2.1-2.
Common and scientific names and taxonomic order of presentation followed
Balley et al. (1370).

References used for fish identification included Denmoncourt (1975),

Gibbs (1957), Hubbs and Lagler (1964), Pflieger (1975), Scott and Crosscan

(1973), Snelson (1968), and Trautman (1957).
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Identificarion of young of the white sucker from those of the shorthead
redhorse was difficult. Young were distinguishable only upon internal
examination of gas bladder chambers. Therefore, specirzens were listed as
white sucker/shorthead redhorse until thev wvere large enough to be identified
by external characteristics. -

Condition factor (K) for fishes comprising more than 107 of the trapnet
or seine catch during 1974, 1975, or 1976 was calculated using the formula:

K = 1008/L3
vhere = mean weight (g) per 5 mm group, and L. = upper llul:‘ of 5 mm fork
lon‘:h interval expressed in cm.

Species diversity indices (D) were calculatnd for each trapnet and
seine station using the Shannon-Weaver function presented by Lloyd et al.
(1968):

D = C/N(¥logyg¥ = 3 nglog;ony)
where C = 3.321928 (converts base 10 log to base 2), N = total number of
individuals, and ny = total number of individuals in the ith species.

An index was computed to identify the percent similarity between
stations with respect to composition of fishes (Whittaker and rairbanks 1958).
It was expressed as:

PSc = : min(a,b)
where PSc = the percent similarity and a and b = the percentages of a species
in samples A and B. PSc values range from 0.0 (no similarity) to 100.0

(complete similarity). This index measures relative sizilarity i{n terms of

species populations and often leads to grouping of cow—unities by dominants

POOR (LCIAL
e ASEEEET

or major species.
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Kendali's coefficient of rank correlation (Sokal and Rohlf 1973) was
spplied to the catch data to analvze the vesrly variation im rankings of
species at a station. This did not test whether numbers collected in
different years were significantly differcut, only vhether their respective
razxings were correlated (Summerfelt and Minckley 1969).

Physicochemical data included tiz=e, weathcr, secchi disc, and air and
vater temperatures. Dissolved oxvgen concentration and pH were determined
from water camples taken at each station. River stage was obrained from :ﬁe
Zarrisburg River Cauge Station for 0700 hr. Data for tranaet catches were
oresented as two, separate 24-hr collections. Minizum vaiﬁcc for parameters
vere listed first regardless of collection date. Single recordings for a
sa~azeter i{ndicate identical observations throughout the period.

Each trapnet consisted of a 0.91 = by 15.24 = lead net and a 0.91 m
v 1.83 m metal frame connected %o two traps (4, 0.76 o diameter hoops).

“he lead net and trapnet were of 1.27 co mesh. llets were set for 24-hr, were
chtecked, and reset for a second 24-hr period. Effort was made to set nets
rerpendicular to shore; however, high flows often caused nets to be set at
angles of 45 degrees or less to shore to prevent rolling. Fishes were
identified, measured, weighed, and released in the field.

A 3.05 m by 1.22 m seine with 0.32 cu mesh was used; at least three
ha:ls were made for each collection. Additional hauls were taken when
furcher effort might alter the relative abundance of fishes or yield other
species. Fishes were preserved in 107 formalin for one week, rinsed in water

and let stand for two davs, and stored in 407 isopropanol.

= 7
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Specimens were measu ed to within a 5 = forx length interval. All fish af
a species within tlie same interval in each collection were weighed to the
nearest 0.1 g. A subsample was neasu:ed and weighed when a large number
(100+) of one species was taken in a collection.

Reproductive sratus for fishes was cdefined as follows: young were
spawned dur&rg the current calendar vear; iuveniles were incapable of
reproduction, or minnows anu darters less than 26 m collected prior to
the current spawning season; and adults were capable of reproduction,
Classifications were based on field observations and information in the
literature (Carlander 1953, 1969; Miller ané Buss 1963; Scott and Crosscan

1973; Trautman 1957).

Fishes were examined for ectoparasites.

2.2 RESULTS UJQ‘:\.J

|
1 i
e Al ] S

2.2.3 TRAPNET

Results of March through October trapnet collections are reported in
Tables 2.2-1 cthrough 2.2-13 and are suz—arized in Tables 2.2-19 through
2.2-24. A total of 144 trapnet collections (36 upstream from the Discharge
and 108 dovnstrefm) yielded 822 fish of 25 species (Tables 2.2-23 and 2.2-24).
Most fish (295) and most ‘species (20) were taken at Statiors 1A3 and 11A2,
respectively. The number of specimens per colleczion (n/Coll.) was 8.19
upstream and 4.88 downscream (Table 2.2-24). Except for the white sucker
and northern hog sucker, all species were taiken in equal or greater nurbers
downstream. Catch per month was greatest at three of the four stations (1A3,

11A2, 9B2) in September (Tablcs 2.2-19 through 2.2-22).
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Sunfishes and catfishes dominated the catch. The five most abuazant
fishes (74.57 of the total catch) were the Fu=pkinseed, channel catfish,
rock tass, black crappie, and redbreast sunfish (Table 2.2-23)

Nine sunfishes comprised 62.57% of the trapnet catch. [he pumpxinseed
ranked first in overall abundance (26.0°) an? was the most corron species at
Stations 1A3 and 932 (Table 2.2-23). Other sunfishes that comprises —ore
than 5.0% of the catch were i %e rock bass (11.7), black crappie (1C.1"),
and redbreast sunfich (§.67). N

Five catfishes accounted for 25.1% of the catch; slightly greater
nucbers were taken downstream (Table 2.2-24). The channel catfish (18.1%)
and brown bullhead (5.0%) were most corron.

Two juvenile alewife were captured at Station 322 on 13-14 Septe==er
(Table 2.i-15). This specles had not beea recorded from the lower
Susquehanna drainage in Pennsylvania since the 1930's (Fowler 1940).
Introductions were made in 1969 into izpound=ents in the Susquehanna
watershed in Centre, Columbia, and Luzerne counties (Robert B. Hesser,
Pennsylvania Fish Commission, personal comxunication). The specimens =av
have migrated downstream from one of these i=poundments.

Nther fishes taken for the firsr ti=e by trapnet included the
suskellunge, northern hog sucker, yellow perch, and walleye. Four stecies
previously taken by trapnet, the goldfish, bluntnose miwmow, failfish, and

tessellated darter were not collected in 1976.
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Diversity indices calculated from sumrmary data for each station ranged
from 2.95 (1A3) to 3.35 (11A2) Table 2.2-23. Yonthly i{.dices at most
stations peaked in July or August and ranged from 0.00 at 11A3 in October
to 3.24 at 11A2 {n August (Tables 2.2-19 through 2.2-22). lower divereity
indices reflected the Zominance of a single spe-ies.

Percent sizilarity indices between stations were moderate (Ta%'c 2:2%28).
The greatest sizilarity (71.2) was between Stations 1A3 and 11A2: it was
caused by the dominance of the channel catfish and rock bass. The similaricy
between Stations 1A3 and 982 (66.1) was characterized By like habitats and
doninance by the pumpkinseed. The least sizilarity of 49.4, between Stations
11A3 and 982, was caused bv dlssL:tla; habitats and the absence of cormon

dominant species.

2.2.2 28158

Results of March through October seine collections for each date are
presented in Tables 2.2-27 through 2.2-44 and are summarized in Tables 2.2-45
through 2.2-51. A total of 90 collections (36 upstream from the Discharge
and 54 downstreaz) yielded 10,478 fish of 35 species (Tables 2.2-50 and
2.2-51). Most £ish (2,645) and most species (29) were taken at Stations
1A2 and 16Al, respectively. The nuzbers of specimens per collection upstrean
and downstrean wvere cozparable (136.50 and 103.04, respectively). Most
dominant species showed nearly equal distridution among upstreax and

downstream stations.
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Seine catches were small and erratic from March through av; only 48
specizens were collected in May (Table 2.2-51). The catch reached a peak
ia June (3,611 fish) and corresponded u}:h a large spawn of the spotrail
shiner. Catches at all stacions except 1lA2 decreased during July and ‘ugust.
A secondary peak of 2,050 fish vas recorled in September when young of the
spotfin shiner were abundant. The number of specimens per collection was
si=ilar at all stations except 9Al (lable 2.2-50). Fewest fish (1,006)
and least species (19) were taken at Station 9Al. Scines were difficule
to fish at Station 9Al because of boulders and deep mud.

The spottail shiner comprised 52.77% of the catch and was the most
abundant species at all stations (Table 2.2-50). The spotfin shiner ranked
second in overall abundance (19.87); nearly half of the specizens were taken
at Statiom 1A2. Young of the white sucker/shorthead redhorse accounted fer
6.7%. of the catch and were most common at Station 16Al. The tessellated
darter ranked fourth in overall abundance (6.57.) and was most comwon in
Septe=der. Young of the channel catfish ranked fifth in overall abundance
(4.7%); oore than 997 were taken downstream from the Discharge (Table 2.2-51).

Fishes taken for the first time from the study area bv seine included
the fathead minnow, yellow bullhead, and shield darter. The yellow perch was
the oaly species taken in previous years not collected in 1976,

Overall staticn diversity indices were low due to doxzirance by the
spottail shiner and spotfin shiner and ranged from 1.75 (lA2) to 2.45 (10a2)
Table 2.2-50. The highest monthly index (2.71) occurred at Station 1A? in

August (Table 2.2-45).
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Percent similarity indices between stations were high (Table 2.2-26).
The greatest similarity (82.C) occurred between downstresn Stations 10A2
and 9A1. The lowest similarity (64.4) was found between the two upstrean
stations, 1A2 and 16Al, and resulted from differences im 2bundance of the
spotfin shiner and suckers. Sizilarities between upstrean and downstream
stations were reduced by the urecual distribution of the channel catfish.
Similarities seemed less dependent oa the presence of like habitats and nore

depencdent on affinities of dozinant species. ’

2.2.3 REPRODUCTIVE STATUS A CO'DITION “ACTOR

Reproductive status and coadition factor (¥) per 5 == fork length
interval for the channel catfish, rock bass, pumpkinseed, white crappie, and
black crappie taken by trapnet and the spottail shiner, spotfin shiner, and
vhite sucker taken by seine are presented in Tables 2.2-52 through 2.2-59.
Mean weights per 5 mm fork length intervals of fishcs taken by trapnet and
seine are given in Tables 2.2-%0 through 2.2-95.

Juvenile channel catfish were corron i{n trapnet catches during larch,
April, September, and October; —ost adults were taken in October. Young
channel catfish first appeared in seine catches on 7 July; this may indicate
that spawning began in June. Most rock bass taken by trapnet were adultes.
Ripe male and female pumpkinseed were comon in June and July trapnet
catches. Young of the white crappie and black crappie were taken by trapnet

in September.



Most spottail shiners taken by seine were young or juvenile; young
were first collected in June. Spottails spawmned {n May ar!{ June grew to
50-60 == FL by October. The spotfin shiner appeared to have an extended
spawning season with peaks in June and August. Winter survival of young
spotfins of the 1975 year class was good as indicated by the abundance of
Juveniles i{n snri=z 1976 seine catches. lost white suckers spawned in June;
young were cor~on in July seine catches.

No appreciable differeaces were noted ia condition factors or weights
downstreas and upstrean fro= the Discharge where sufficignt numbers were

present; most values were within the ranges observed in previous years.

2.2.4 PARASIT:ES

The fish leech, Yyzobcella lugubris, was a comwon parasite of the
tessellated darter. Infestation on cdarters was first observed in August
and reached a peax in Octoter. Some darters were parasitized by up to
five leeches. The site ¢’ attachment was always on or near a fin. ‘o
parasitized darters szaller than 31 ma were observed. One adult channel
catfish was also parasitized. M. lugubris shows the greatest distribution
of any piscicolid reported in ‘orth America (tiugghins 1972) and is probably
the most abundant fish leech of catfishes {n the Midwest (Klemmn 1972).

Anchor worms (lernaea spp.) were found on a few specicens of the comely
shiner, spottail shiner, spotfin shiner, bluntnose minnow, bluegill, and
smalloouth bass. Yost of these infectcd fishes were in poor conditicn.

A slight I(nfection of black s-ot, caused by metacercariae of digenetic

trezatodes, was observed on on. juvenile creek chub.
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2.3 FasCoss 102

Trac=et catches have Zeclined since the inception »f the progra=z in
1974 (Ta>le 2.3-1). The s=allest yeardy catch (£22) occurred in 1976 and was
roughly 2alf of the 1975 casch (1,610). The decline ia the 1976 catch
resulted from decreares iz the number of fish taken at the downstrea= stations.
The upstrezs catches in 1373 and 1976 were comparable (324 and 295, respec-
tively). The muzber of szecizens per upstream collection increased fro= 4.35
in 1975 20°3.19 {n 1976. The total number of specizens captured i{n 1974 and
1975 wvas f=flated by large collections of juvenile channel catfish downstreas
fron the Zischarge. o large collections of channel :=atfish occurred in 1975,
Variatica Ia the relative a*undance of some species :ay have resulted fron
flurtuaziz=s {n year zlass strength. Results of rendall's coefficient of rank
correlaziza tests showed o significant chaoges (P 2 .05) in species ranks at
indiviczal stations durinz 1574 through 1976 (Table .3 2).

Flzctzations in year!r seine catches resulted fro= large differences in
the m: =ers of specirens taxen upstrean from the Discharge (Table 2.3-1).
Catch Zaza fro= downstrea= stations were similar throughout the study period.
Catches wvere —ost influenced by the availability of yourg of the spottail
shiner, s>c:fin shiner, an? wvhite sucker/shorthead rechorse., Results of
Kendall's coefficient of rank correlation tests showed significant differences
(P 2 .0%) i3 species ranks at Sta: ons 142 (upstrean fro= the Discharge) and

9Al (dow=szream from the >ischarge) in 1975 and 1976 (Table 2.3-2).
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It {s concluded that the iz=pact from the operation of Unait 1 on the
populations of fishes vulnerable to trapnet and seine was negligible.

The ETS requirements for Unit 1 are fulfiiled and progra=s will contiiue

-

as specified in the ETS for Unit 2.
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Table 2.1-1

location of trapnet and seine stations.

TM-AQF-11A3

IM-AQF-9B2

SEINE

T™-AQF-1A2

TM-AQF-16€Al

TM-AQF-10A2
TM-AQF-9Al

T™-AQF-983

Station Number Location
TRAPNET
UPSTREAM
TM=AQF-1A3% Off souchwest shore of St. Johns Island.
. DOWNSTREAM
) T™M-AQF-11A2 TMINS Discharge.

200 m downstream from TMINS Discharge.

1900 m downstregn from TMINS Discharge.

UPSTREAM
Northwest St. Johas Island.
25 m upstream from TMI boat dock.
DOWNSTREAM
150 m downstream from TMINS Discharge.
1500 m downstream from TMINS Discharge.

2000 m downsetream from TMINS Discharge.

* Polar coordinate prefix TM-AQF- deleted from station numbers for discussicn

in text.
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Table 2.1-2

List of corme. and scientific ma~es of fishes taken by trapnet and seine Jduring 1974,

L7

PU

Susquehanna River In the viciaisy of DULIS.

(N /w\-h\

L/\\, U\

1975, and 1976 ia the

Corren ane Jcieatitic ane Trapnet Jelr

19075 1975 1976 1975 1478 1674
Alewife Alcea zsev onarenzus («ilson) . x - - .
Muskel lunge Feox zasgoinonay Mitchill . - x . - .
Goldfish carassios airagus (Linnaeus) X s * » - .
Carp Ciori~s caspio Linnacus x x x - x x
Cutlips minnow Fvsst<ie= =avjllinsuy (Lesuenr) - - - x - x
River chub WETTLi TASYSDUNUN WoPpe) . - . x x x
Colden shiner gem govees ervsoleucas (Mitchill) x x x x x
Corely shiner Nigre-cs coweaus (Abbote) - - x x x
Corron shiner marosmic oorautus (Mitchill) - - x x x
spottail shiner Wgro~is colsonias (Clinton) x x x x x
swallowtail shiner Sgrotis pzocae (Cope) . . - x x X
Rosvface <hiner i‘;g N3 : ';;“\;s (Agassiz) - - - - x x
spotfin shiner ogres:s saslopterus (Cope) x x x x x
Sluntnose minnow ES:!. dles sogague (Rafinesque) * x - x x x
Fathead minnow Disass ll: grcze'as Rafinesque - . . - - x
Blacknose dace Shizic-3scs atracalus (Hermaun) = . ~ x x x
Longnose dace Elasicg~vs cagaractae (Valenciennes) . - - x x x
Creek ~hub Semvgooue azromagulagus (Miechill) - . - x x x
Fallfish _m_;.‘._;;,",hnng (ticchtll) x . . x x x
Quillback Casoic-es vyprinus (Lesueur) x x x x x x
white sucker (asoeso~we corersonf (Lacepede) x x x * % x
Sorthern hog sucker Bypesgeii== nigricans (Lesueur) - - x x x x
Shorthead redhorse Massae=s macrolepidotun (Lesueur) x x x x x x
w“hite cactfish lega:oros satus (Lienaeus) x x x x - X
Yellow bullhcad ixialoroc natalis (Lesueur) x x x - - x
Brown bullhead lozai s pebujosus (Lesueur) x x x x . x
Channel catfiish lc3al- s moncgatus (Rafincsque) x X x x X x
Margined madtom Sogeres izsignis (Richardson) x x x - - -
Rock bass At ostizes ~upestris (Rafinesquel x x x x X x
Redbrease sunfish lea—:: a.zitus (l.innaeus) x x x x x x
Repkinseed lea~.¢ g bosus (Linnaeus) x X x x x x
Sluepill et uh_;_g_um Rafinesque x x ® x x x
Seallmouth bass sicpossens dolonmieui Lacepede x x x x x x
Largemouth bass ,___,_:_‘;_g_'_; salrwides (Lacepede) x x x x x x
shite crapple Fovrxis sncularis Ratinesque x x x x x x
Slack crappie Bomwais sigso=aculasus (Lesueur) x x x x x x
Tescellated darter Latecss -9 olostedi Scorer . x - x % x
Sanded darter Egtecs3oza ~onale (Cope) . . . x x x
Yellow perch Eezca ilavescens (Mitchill) - * x - x .
Shield durter Derciza seitata (Stauffer) . . . - x
“alleve Sgiscssecicg vitreum vitreun (Mitchill) - . x - . .
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Tahle 2.2-19 SEANAUU VY Ul

“wrary of [ishes taken at trapret station TM-AQF-1AJ during 1976,

Yunth o | 2 ARL yax Jun Jul AUR  _ Sen Ut feeal vatels
varp 1 - 1 2 - 1 - 7 < ¢
Gollden shiner - - - - 1 - . - - 1 0.3
“pottail shiner L - 1 - - - - - 7 2.4
Cuillback - - - - 3 2 - - 5 1.7
~ahite sucker 4 - - 1 - 1 1 - 5 $7
larrthern hoy sucker 2 1 - - - - - - b} 1.0
shorthead redhorse 1 - - - - - - ! 0.3
shite catfish - 1 - - - - 1 - - 0.7
Yellow bullhead - - - - - - s 2 0.7
Lrown bullliead 1 2 3 1 & F 4 - 13 L4
Channel catfish 23 3 4 3l 1 10 3 10 62 21.0
“argined nadtom 1 - 1 . - . - - b 4 0.7
fack hass - 7 ] 7 - 7 3 6 20 13.6
Fedhreast sunfish - 3 11 3 1 “ 2 - pod 8.1
urpkinseed ¥ 1 15 18 11 11 13 9 - 1323 34,9
Aluegill - - 1 - 1 - - - 3 0.7
~hite crappic 2 - - - - - - - 2 0.7
Jrack crappie - - - - - 1 | - i2 4.1
salleve - - - - - - 2 s -4 0,7
‘e, Ot Spen, 0 32 «d 28 <2 40 ol 16 <
‘tare of Spp. 10 7 9 7 7 9 10 2 19
e, of 1L, 6 4 A 4 4 & 6 4 16
a’rall, 6,07 8.00 12,00 7.00 5.50 11,50 10,5 4,00 8.19
Sicersiey lndex .18 2.19 2,56 o 1 aals Dk 205 0,95 ands
Tadle 2.2-20
wrary of fishes taken at trapnet station TM-AQF-11A2 during 1976,
tonth b 4 Apr Sy Juy Jul \ug Sep et Iotai L Laech
stellunge - - - - - - 1 - 1 0.5
Can; - - - - - 1 - - 1 0.5
Col len shiner - - - - i 2 1 - A M
spottail shiner - 6 - - - - - 1 7 3.
“potiin shiner - - 6 - - - - - 6 3.2
milidack - - - - - 1 - - 1 0.5
site sacker - » - - - 2 - - : l.l
corthead redhorse 1 - - 1 - - - - - 1,1
ir vem bullhead - - - k) - - - - b ) 1.6
hannel catfish 3 7 - s 3 7 1 21 46 2.9
argined madton - - - 1 - - . - 1 0.5
Rous bass - b 2 5 6 1 7 . - 15.1
Aedhreast suntish - 2 4 - - 3 7 - 16 8.6
Nepainseed - - 4 7 9 4 4 - 3 15.1
Tluegtll - - - - 2 2 7 - 11 5.9
s=ailwuth bass - - - 1 . - - - 1 0.5
‘arserwuth bass - - - - 1 - - - 1 0.5
Jiite crappie 1 - - 1 - 1 1 . - o2
Siak crarpie - - - 6 2 5 6 1 20 10.8
sallvve - - - 1 - 1 - - o 1.1
‘ar, Ot Spem, 5 o3 N ] i 26 30 35 23 185
‘at, Oof “pp, 3 4 8 10 7 12 ? 3 20
N ot Coll, o 4 4 4 4 - L 4 16
naoell, 0.8 $.50 %.00 7.50 6,0C 7.50 5.8} 5.7 S5.15
iversiey Iadex }. 88 1,9 e kP L 3,25 % o 4 251 3,35
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Table 2.2-21

Surmary of fishes taken at trapnet station TM=AQF=11AJ during 197,

eneh Jag i) o Lay . aul AUR ) uct jotal Latel
Carp - 1 - - b 1 - - “ S.3
Golden shiner - - - - 1 1 - - 2 2.7
spotfin shiner - - - - 1 - - - 1 1.3
Quillback ; - - - - - - 1 - 1 5
white sacker - - 1 1 - - - - 2 3.7
Brown bullhead - - - - -’ - - - 2 - 5
Channel catfish 1 2 - 3 - - - 1 6 3.0
Marpined madtom 2 - - 1 1 - - - 4 5.3
Rock bass 2 1 3 5 1 - 1 - 13 173
Redbreast sunfish 1 1 12 M 1 1 2 - o2 29.3
Prpkinseed - - 1 - 3 - 7 - 11 1e.7
Bluegill 1 - - - 1 - - - 2 2.7
smalloouth bass - - 1 - - . - - ' 1.3
8lack crappie - - - h b3 - - - s Sed
. of Spmn, i S 18 17 13 3 11 1 75

W, of 3pp. 5 4 5 ? 9 - L A 1 4

W, of Loll, 6 & a I s 4 6 “ ki3

n/Coll. LAY 1.28 .50 .35 3,3% 0.75% 1.83 0.35 2,08

Siversicy Index 2,25 1.92 1.8 2. 24 3,03 1,59 1,59 0,00 3,14

Table 2.2-22

Surrary of fishes talen at trapnet station IM-AQF=952 during 1970,

Yongh Mar Apr 2y Sun Jul Aug _ Sep (119 4 Total vageh
Alevife . - - - - - 2 - 2 Cod
Carp . . - - 1 . 3 2 6 b
widen shiner - - - - 2 . 9 - 11 <.l
Spottail shiner - - - - 1 - - - 1 g.5
Quilldback - - 1 1 1 2 7 - 12 L
white catfich 1 - - - 1 - - - 2 0.7
Ye! low bullhead . . 2 . - - - - 2 0.7
Srown bullhead 2 6 1 5 b 1 3 - 23 §.0
Channel catfish 5 7 5 2 9 - b ] 4 35 13.1
Margined madtom - - - - - - - 1 1 0.5
Rock bass 1 2 A 1 1 . 6 . 15 5.9
Recdbreast sunfish - 2 7 - - - - . 9 3.-
Purpkinseed a 12 n ] 10 & 8 - 72 ors
Bluegill - - 2 - H 3l 1 1 8 3.0
$=alloouth bass 1 L - - - . . - 1 O.s
White crappie . - 1 - 1 - 12 - 14 p 5
Black crappie 2 - 5 b} 1?7 5 13 - 47 17.9
Tellow perch - - - - a 1 . - 3 % |
walleye 1 s - - - s 1 1 3 55
‘o, of Spmn, 17 9 59 1? $3 16 , 638 9 267

w. of Spp. S | 19 ) 13 L 2 5 19

0. of Coll. L) & A 4 K “ L 4 36

n/Coll, 2.8) 7.2 L7 Son 13.00 4,00 11.33 - 7.42

Diversity Index 2,70 2,02 s o 53 aatd .23 - P 2,06 3,32
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Teble 2.2-23

Surmary of [lshes taken at trapnet stations during March through October 1976.

Lration IU-A=1A3 _ TU-AQF='IA2  TM-AQE-1VAD __ WN-AQI=2B2 __ Togal _ _Z Cotch
Alcuife - - - ' 2 2 0.2
Muskellunge - 1 - - 1 0.1
Carp 7 1 4 6 18 2.2
Golden shiner 1 4 2 11 18 2.2
Spottall shiner 7 7 - 1 15 1.8
Spotfin shiner - 6 1 - 7 0.9
Quillbick 5 1 1 12 19 Bl
White s cker 5 2 2 - 9 1.1
Northern hog sucker 3 - - - 3 0.4
Shorthea! redhorse 1 2 - - 3 0.4
White catiish 2 - - 2 4 0.5
Yellow b lhead 2 - - 2 4 0.5
wrovn bu thead 13 3 2 2] 41 5.0 4
Channel ot i lah 62 A0 [ 35 146 16,1
ey bned wadtom ? | 4 1 ] 1.0
ok Lana 0 FL] 13 15 9t 11,7
Kedbreanst aunf fuh 24 16 22 9 7" .6
Punpk inseed 103 28 11 72 214 26,0
Bluegill 2 11 2 8 23 .8
Smallmouth bass - 1 1 1 3 0.4
Largemouth bass - 1 - - 1 0.1
White crappie 2 s - 14 20 2.4
Black crappie 12 20 4 47 83 10.1
Yellow perch - - - 3 3 0.4
Walleye 2 2 - 3 7 0,9
No. of Spmn, 295 185 75 267 822

Lo, of Spp. 19 20 14 19 25

No, of Coll, 36 36 36 36 144

Diversity Index 2,95 3,35 3,14 3,32 3,41
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Table 2.2-35

Indices of percent sizilarity of species composition between trapnet
statioas during 1371, 1375, and 197s,

1974 1975
s2.5 12 38.7
70.3  €5.1 1243 8.2 45.5
37,2 715 ise ora 62.1 469 63.0
11A3  11A° 13 143 11a2  11a3
- 49.4 &.3 ze.l 332
62.6 58.3 13 L
.2 STE I
1576

Table 2.2-.8

Indices of percent sizmilaricty of s;ecies composition between seine
stations during 197<, 1375, and 1976.

1974 EN 161 44.7 1975
§8.2 77.0 1Qa2 61.0 70.3
1.1 1.3 8.1 9il 71.0 37.8 44.4
Sb.6 _72.9 &3 .1 a3 a8.5 23,3 _83.2 45.9
9A1 10A2 l1&xl w2 1lA2 16A1  10A2 9A1
9.3 71.9 e:.3 14 233
82.0 73.4 £3.2 oAl
W.5 3.9 1CA2
1976 T 16\

1565 085



Table 2.2-27

Fishes taken br seine on 2 'larch 1976 in the vicinity of TMIIS,

37

Lxagicn [esrFelad Tre s Falbn] siiaAl _  THaif Fegil "t Ffewi} “a.al LY
Tice 1010 1030 105 1115 113%
Alr Yerp, (C) 6.0 6.0 5.? 6.0 5.0
water Temp. () 6.5 6.5 6. 6.5 6.5
Dissolved Oxvgen (ppn) 5.8 9.0 .7 9.3 e.6
»h .0 8.1 5.1 8.0 e 5
Sexchi Ulisc f(co s1 51 -1 36 51
River sStage (fe) 6.20 6.0 6.2f ¢ 0 ¢.20
Heather fog FoR i 8 55 3 Eak.
wn, ol 3=, 11 a0 v 3 - sl
S0, of ‘0o, 2 ) 3 2 £ 10
Coely siiner - b} - - - 3 3.7
Cozron shiaer - . - - 1 1 3.2
Spottail sainer . 2 - - L 3 3.7
Svallowtai! shiner - 1 . 1 : 9 11.1
Spotfin shiner 5 ) 5 - 33 51 £3.0
Eluntnose minnow 3 - ! - 1 5 6.2
Blacknose Jace - 1 - - - 1 1.2
Redbreast sunfish - 1 s - 1 2 3
Tessellated larter - - 1 2 - b 3.7
Banded darger b : & 2 s 3 b P
r\/;\ \1‘!" fr \ | ‘\
DI T
1 111l in
I WU Uy
Table 2.2-28
Fishes taken by seine on 15 March 1976 i(n the vicinity of T™™INS,
Staci o -t ul=1AR ttearFelfn] CURE) TN e AL T 0L Y THedl Fewiy aotal 135
Tire 1030 1045 119 1130 1200
Alr Temp. () 11.0 12.0 13.9 13,0 11.5
water Term. (C) 6.0 5.5 .0 6.0 8.0
Dissoived Oxygen (ppm) 10.8 10.8 10.0 9.8 9.5
i 7.8 St T.6 7.8 7.8
Secchi Zisc (em 61 6l &) 61 [
River Stage (tt) 5.84 5.84 S.5- 5.9% 5.5%
Weather Clear Clear Clear Clear Parglv C1-udy
N0, of Sp=n, 24 2% e Eh S - 111
32, . 0f Saa, 3 4 s 5 - 9
Comely siiner - 2 - - 2 1.2
Spottail liner - - 3 1 5 I
Swallowtail sniner 3 2 2 b 10 9.0
Roeviace shiner - - - - 4 1.~
spotfin s“iner 15 8 is 26 7 65,3
3luntnose ~innow L} - - 2 F1s 0.3
fathead rinnow - - - 1 V.7
Redbreast sunfish - 2 - 2 1.8
Jesseliaged Jarcer - - d - AIES 2 1.
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Table 2.2-29

Fishes taxen by seine on 29 March 1976 in the wvigizizy of TMIN,

sgagion Li-AGF-1Ag IMeARF-125s ek CeltAs a—cAOE=OAL el Feol ) 1YW A2
Lune 1020 1050 1§13 ] 1135 1130
Alr Temp, (C) 12.0 12.0 12.0 13.0 13.0
Jater Te=p. (C) 10.5 10.5 12.0 10.5 10.5
. 'ssolved Oxygen (ppm) 8.8 9.2 .7 9.1 - 8.5
pd 1.9 7.9 7.9 7.8 i.8
Secchi Dise (e 3 sl <l 36 6
River Stage (fg) .92 $.52 5.52 $.52 5.52
seagher Overcast Dvercass SeTcast Overcast SeTcast
%o, of Sp=n. 1 le i . 13 re
2o, of Saa. o A ) 2 3 L
Spottail shiner . 1 -1 - . .‘E ;:. ’
Swallowtaili shiner . - 1 . s ; ced
Spotfin shiner 8 1 13 - 5 29 o2
3luntnose =.innow - & . 1 s 13 U.;
Blacknose Zface 1 - - - - i !.:
Creek chud 4 - - 1 - - 1 l.f
Chann:l catfish - - 1 - - 1 l. Y
Tessellate! darter 4 10 2 3 1 0 °?‘f
Bended darser : : 3 - : b %

. .‘~‘ n

(1 \|"-\ | Ny \n\\L
DL\‘H¢' .4‘-§AI\

Table 2.2-30
Fishes takea by seine on 1] April 1976 in the vicizizy of TMINS,
Ssation D-AQF-1A2 IM=AQF-1432 ——iaTel A2 - AQFe9AL il Feon ) Te2As R
Time 0922 0935 Chad 1020 io3e
Alr Temp. (C) 9.5 10.0 10.% 10.0 1.5
sater Temp. (C) 7.0 8.0 .0 8.0 £.0
Dissolved Cxygen (ppm) 10.7 10.8 1.0 10.5 10,4
pH 1.7 7.6 7.7 % ) 1.7
Secchi Cisc (c=) A 122 (8} 137 137
River Ztage (ft) 4.8) 4.8 i.8) 4.8 -.8
Sgather Pagsly Clody Pargly Clo.d» 7 =='= Cloudv Partly Cloudy Parsiv Cloude
No. of Sy=mn. 1 L] 35 1 3 -3
X0, of <25 1 3 ) 1 b) i
Sportail snizer * - i3 - 2 e Son?d
Swallowtail shiner - 1 1 - 1 3 ..}
Rosyface shiner 1 - - - - 1 &8
Spotfin shizer - 4 11 - 2 17 id.e
Zluntnose =i now - - 2 - . [ .ed
Pumpkinseed - - - 1 - 1 ~ %
Tessellated arter . 1 2 - - . =.3
2andeyd cagver - - 1 - - 1 & &

565 087
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Table 2.2-31

Fishes taken by seize n 30 April 1974 ia the vici=:izr of T™MI'S.,

Sgaeizn e AQE-142 “eatelbil =‘.t talUAZ  Trepffednl Tt 3 Fegny s=2al
Tice 1450 1220 1222 1500 1350
Alr Temp. (C) 20.0 20.5 0.5 19.0 19.0
water Temp. ‘) 15.0 15.0 1.0 14.5 14.5
Dissolved Caygen (pp=) 10.6 9.9 9.7 10.6 16.2
PH 9 7.5 7.6 1.9 8.0
Secchi Dise femo . sl 38 L8 61 LA
River -tage (ft. $.28 5.28 5.28 5.28 5.28
Buagher Clear flear Clear s Clear Clear
No. of Spmn, 17 2 > T 1 3 a9
N0, of San. )] 2 5 1 1 &
spotetail shiner - - - - - - ' %
Swallowtail shiner b - 1 - . L 1%.3
Spotfin shiner 6 1 19 1 3 30 - 6l.2
Bluntnose minnov - - 1 . - 1 - %
small=aouth bass - - 1 . - 1 3%
Jesscllated darzer 4 1 ° s s A U
.
Table 2.2-32
Fishes caken by seine on 10 May 157¢ ia the vicizizr of ilss.
Sgagisa e pfibel t S ‘e .- Felé .. = el Fellis Tlesf Vewal Sea0s oA Y w4 T
Tine 103% 1018 1000 0942 %30
Alr Temp. (C) 22.0 23.0 20.0 1.0 18.0
water Terp. O) 16.5 1%.0 16.0 15.% 14.C
Dissolved LoyRen 12;7) 8.7 9.2 8.4 9.1 8.6
pii 7.9 7.9 7.9 1.9 8.0
Secchi vise (e=) 107 107 107 107 107
River Stage (ft) 4.51 «,51 =.51 4,51 4,51
Seat' er clear Clear (lear Clear Clear
. of Spmn. l - 2 - . :
So, of Saa, 1 - 2 - - 2
Bluntnose mirncy . S — i % e ey i
Tessaliated darser 1 Uy FISH TALLT 1 %0 FISH TAFEY s
AN
Table 2.2-3) U WAL A U N
Fishes taken b+ seine on 24 “May 1379 in che vie.=izry of TMINS,
atasson T ARTL IS Stei’ Teseat  SedUPeleil e Al Re 0] kOl R) skl
Tine 1020 1025 1005 0943 0927
Alr Temp. (O 6.5 14,0 15.0 15.9 15.0
water Temp. (C) 15.5 1¢.0 15.5 15.5 16.0
Dissolved Uxvgea «2p=) A A A A v
1.5 7.3 7.5 T3 7.7
Secchi Disc (¢=» 3 A &l 51 56
River sStage ({=" 5.8) 3.4 5.83 5.83 5.8)
seagter Cleps ‘leps ‘ lear {lear Clear
So. of Lpmn, 3 é s - 37 5
Sa, 2f Spo. 2 2 = - s r
Spottail shiner . - 3 1 - e
Swallowtail shi=mer 1 - - %0 - 1 2.2
Spotiin shiser 1 - . . 1 b
Creex chuo . . - FISH - - 8.9
~hite sucker/Shorthead redhorse - . - 30 30 A7
Small=outh bass 1 b 1 TAIDN 1 - 8.7
Tesseilated “arser s - - 1 - 0

ATt Avallat.e
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ishes takea by seine on

40

7 June 1976 in the vicinity of TMINS,

7 1) M- 0Felys posc P 23 LAY [MeAO 1042 PR U A Y | Liepufeuws] _ logal £aes
‘ine 1040 1030 1010 0945 0930
dr Tep. (O) 2.5 22,0 22.5 21,5 21.5
later Tesm. (C) 19.5 19.5 19.0 ¢ 13,0 19.5
issolved Oxvgen (ppm) 8.2 7.9 8.7 7.9 8.2
" 8.2 8.1 7.9 8.0 8.1
iecchi Dise (c=) 61 56 51 56 6l
tiw Cosqe (I%) i.e9 L.69 4.69 4.69 4,09
f1 7 AN {iear Clear ' £W 14 o 1. Clear
0, ot Spum, 79 635 219 313 CH 2192
W, 0f Spa, ? L 9 ~ 4 11
pottail shiner 3s 359 17 240 173 iaod 2.2
ivallowtall shiner 2 - - - - 2 ves
ipotfin shiner 6 8 L) - - &0 i.3
jluntnose minnow - - & - - . Cos
Lngnuse dace 1 - 2 - 7 10 Ced
lreel chud - - 1 “ 12 17 C.8
Mite sucker/Shorthead redhorse 8 324 123 85 4 624 8%
ledbreast suniish - - 2 - - 2 €2
Bluegill - - - 1 - 1 -
fessellaced darter s - 3 1 . 9 Cem
Shield dacter 1 1% 1 2 - 18 o
+ ® lesy than 0.05%,
(V) 0 [
Ir L |

- J Ul
Table 2.2-3%
Fishes taken by seine on 21 June 1976 in the vicinity of THINS.
Stagion T\50F.142 MLV 5 LAY ¥ THe i0-«1042 Ve iOTedAL - eyl ) Toral :
Tice 1030 1015 1000 0932 0$20
Alr Tump. (©) 2.9 26.0 25.0 26.5% 24,5
Water Temp, (C) 25.0 24.0 25.0 25.0 25,0
Dissolwed Uxygen (ppm) 7.8 6.4 7.0 6.5 6.1
pH 8.7 8.1 8.3 8.5 8.2
Secchi Disc (em) 30 30 3o 3o 30
River Stage (fr) L.62 & 42 6,62 4.8 4,482
Weather Dercast ercast Overcast Overcase Overcasg
Yo, of Spon, 3l e %03 oy 2 1419
s Spp, ) ) b 5 3 2
Conely shiner - 3 1 - . B
Spottadl shiner m 261 in ” 193 12724
Spottin shiner 2 8 6 S L] 29
Blacknose dace . 1 - - - 1
Longnose dace - 1 - - - ) 4 Sos
Creek «bub - 2 8 2 12 24 1.5
white sucker - 1 1 - - 2 ces
Searthead redhorse - 16 - - . 16 1.5
white sucker Shorthead redhorse & - 10 b ] 16 33 a3
Mpkinseed 1 . - - - 1 A1
Smalloouth bass 1 - - 1 - 2 .5
Tessellated carter 12 11 b 1 1 30 - 3
Shield Aarter - 2 - - - a .




Table 2.2-36
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Fishes taken by seine on 7 July 1976 in the viciniry of TUI'G.,

Station

Sugtt TalAl

o4 11

Foli:

p -

i

posiy | (S ) *otal

Time

Alr Temp. (C)
Water Tep. (C)

Dissolved Oxveen (ppm)

il

Secchi UDisc ’ce=)
River “taze (ft)
seathir

0935

22.0

5.0

6.8

7.3

%

L.uh
Trercast

L.k
ercass

[ I
Cwaww

1130

.~

Ne OO

4
5
6.
- 35U

P

Duercast

s. of Spma,
0. ot Scp,

635

“sd

L)

359
-

Comely shiner
Corron shiner
Spottail shiner
spotfin shiner
Bluntnose minnov
Jlacknose dace
Fallfisk

White sucker
Northern hog sucker
Shorthead recrorse

White sucker Shorthead rechorse

Arowm bullhead
Channel catfish
Rock bass
Smallmouth bass
“hite crappie
Tesscllated darter
Sanded cacter

1
535

-
.Nlu"'.lIOO.'-.—

)

355

L I

1

=

dw vy v

.
el

B R TR NI o S 'ct:l‘-
o

IR A A L B R B

s

(B R E i T B I

145

16
"
24

28

Table 2.2-37

Fishes taxen >y seine on 19 _uly 1976 in tre vicinizy of TS,

Sgagion

e el o

Tiearreléa)

T v
-0

Time

Alr Temp, (C)
water Terp. (L)

Dissolved ‘Ovygen (npm)

pH
Secchi Dise f(em)
River Staze «ft)

1546

ar
-

25.0
7.8
30
4,51
clear

1355

23.0
%.0
7.2
7.8
33
“.51

133

25.
26,

7

5
5

No, of spon,
No, of So2,

Y.

-
-

rleax

-1

079

po
-

Carp

Comely shiner
common shiner
Spottail shiner
Spotfin shiner
Sluntnose innow
Blacknose dace
Creek chub
Fallfish
Quillback

Wwhite sucker
Shorthead re horse
Brown builhead
Rock bass
Redbreast sunfish
Punpkinseed
Smallaoutn bass
Largesuth Hass
White cranoie
Tesscllated darter

Banded darcer

[
& we

'l.l\,b‘l.l—‘~l.li‘Nh‘"‘bl

e & 0 = ) P ot Gt B Nw

N

L]

I R " I T o B

It It LG = N

-—

. TR R EETL R N

-
w o
Ve

T Db e

ot

-—

L]

T N

W ee A he i) g W B

ey s
T T LR L A I A

.
.

1565

090



42
Tadle 2.2-38

Tisles tacez %y seine on 2 A.gust 1976 In the viciniey of THIS,

$eop2isn L AQF. Li=ALF - i T AQF-1CA2 eeil Te90] IoteMifeun) 1258l AT T V-,
Tine 1008 1028 1042 s 1172
ilr Tew. () 20.0 19.5 20.5 2.0 20,5
sater ‘e, () 1.0 2.0 21.0 1.0 1.0
Tisscived Uxrgen (ppm) 8.0 1.8 "8 8.0 1.9
re 8.5 8.4 8.1 8.1 8.0
seceti T ileg fec2) s Jo 33 k3] Jo 30
Liver stage (it) 3.96 1.96 3.9 3,96 3.9
X LA o Dargly Cloudy Pagely Cloudy Pargly Cloudy Peseiv. ¢ Parsly floud:
. 5. zomm, o 1.5 IR sl 5 | 510
Ge  af e 2 3 L) L) 7 18
‘oumiy suiver 1 - . - . i 0.2
comwos shiner b 3 . . - & 2es
ipotctail shiner 19 97 35 28 8 187 32.8
fpeefiz shiner 1 - - . - 1 0.2
$lu=gasse =inmov - 7 2 3 - 12 2.1
Fallitst 1 2 - - - b) 0.5
“hirte sucher - 1 2 - 1 8 1.5
Zortiera hog sucaer . . - 1 > * 1 0.2
ereeal vedrorse - 4 L) 4 - 1% 3.3
Tellsw “llread . - - - - 2 F 0.4
Srow= bulllesd - - - - 2 2 0.4
Thame! catitsh - - - .~ 3 256 259 5.4
Fefbreast suafish . 1 - - - 1 0.2
inallouth bass 2 1 7 1 - i1 1.9
uite cTapple - - - - 1 1 0.2
Tess. lazed Zarter 19 9 13 12 1 $9 10,5
MG .
i) 1
ry i
W 1) |y
Tatle 2.2-33 T Juu \JUL\
Fistes takea by seine on 16 Aupust 1976 (n the vicinity of TMINS,
Taiiics DiealfelA2  TM-AQF-18a)  Tves07-1042 = - T-aal  TH-a0r-98) Iogal " Cager
Tine 1045 1000 0945 €520 0905
Air Temp. C) 18.5 18.5 18.. 13.0 18,0
<ater T, () 19.5 20,0 20.0 19.5 20,0
Iissclved Cxygen (ppm) 7.4 7.2 7.3 7.5 7.8
- 8.0 8.2 8.0 8.) 8.%
secc=i Tisc fea) 28 28 28 23 28
Tiver ‘zage /f%) .52 4,52 4,52 .52 6,32
seizter Llear Cleag Clear Lirarg Llear
§ 32 12« 108 >l 105 sy
3 12 . 10 22 L) 18
i » 1 . . 2 0.5
2 2 - - 1 ] 1.2
“omoa shiser 3 6 - - $ 10 2.4
facezati shiner | 71 b 20 11 m 0.8
iwalivtall shiner - - - - - b4 0.5
ipszfis shiner 12 2) 3 b ] 12 55 13.1
ilustacse =ianow ) 3 1 1 23 b3 ] 7.9
Tallilen - - 1 1 - 2 0.5
emite vuccer L4 - 1 - - 1 0.2
inoricead rechorse - 2 6 - - 12 2.9
fixe Tass - 4 - - - - 1.0
et reast sunfish . - - 1 - 1 0.2
g rizseed - - 1 - - 1 0.2
3oaegill . 1 - 2 - b} 0.7
‘eallimeoth Sess - 2 - i 2 2 2.4
Jite crapple - 1 - - 18 23 5.5
1lace cragle i 1 - - - 2 0.5
Tes:ellated Zarter 1 8 25 22 pL) 63 16 .3
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Table

Fishe: taxe~ Yy seize za ! Sept~rter 1976 iz tne viciniey of THLIIS.

43

Sgagi-n ool velan  SHeryFeléng THeaiell g e AQt=9s) LUELEY) Iogal o Cages
“ize 13%8 1355 1513 1445 1500
Alr Tep. (O 25,0 26.0 25.5 26.5 25.5
“ater lemp. C) 22.0 22.5 2.5 23.0 oZ:3
Sisssived Oxygen 272 e} 8.1 7.8 7.7 8.0
8.5 8.5 &4 8.5 8.5

Seschi Lire (em) 30 2e -8 39 0

iver “tage (ft) w0 3.7 .73 .n 3.73
Lear' ve Seest Flm Sseply (lgudi Faee taodu Dapely (1o er Paveiw Ol sy

0. % spun,. 24 i1« sve - 621

Noa < San. PN, 12 il 4 a S
Cutliizs =innow - - 1 - - 1 Ged
River chud - - 1 - - 1 e.2
Goldea shiner - 1 . . - 1 0.2
Co=aly shiner - 1 2 - - ) 0.5
Comexca shiner . - 7 - - . 7 1.1
Spottall shiner 13 104 2% 32 3 156 25.1°
Swallowtail shiner 8 - - - . 8 1.2
Spotfia shiner 172 16 A b)) - 22% 36.2
Sluctnose olnnov 1 2 o 3 - 10 1.%
Creex chub - 1 - . - 1 0.2
“kite sucker - (4 1 1 - 6 1.0
lorthern ho, sucker 2 - - - - 2 0.3
Shorthead reduorse 2 - 1 3 - L) 1.9
White catlish g - 1 - - 1 0.2
Cha=nel catiish - - 56 28 &l 127 20.5
Pe=or inseed - 1 - - . 1 0.2
Bluezill . - - - 1 : 0.2
szali-outh Sass 1 3 . - - 4 0.8
2lace crapple - < - - - A c.5
fessellated 'arter 22 10 7 14 s 56 8 L
Table 2.2-41 AV /d \

Jud

Flstes tacen by seize z= 13 fepte=ber 1976 in the vicinity of TMINS,
Sgasicn oiCFelas SVerOFerfal L SMeiCie A S anenQio2s] IR sl LARzS
Time 1432 1345 1326 1253 124

Alr Teop, (C) 27.5 28.5 26,0 26.0 258.0

sater Tewp, (C: .5 215 21.0 22.0 2.5

Sissolved Oxygen (77) 7.6 1.7 7.5 7.6 7.8

L] 8.5 8.4 8.4 8.6 8.7
Secchl Nlsc (e=) 36 L6 33 53 53

River Stage (ft) 3.:8 3.8 3.48 3.8 3.48
Neat er Clear Clear (lear Llear Clear

o, of Spmn, 1is Se 5y 21 i7 39

S, of Soap, 3 10 ] b) S A
Cozely shiner 8 1 i - . 10 33
Comrxm shiner - 1 . . - 1 0.3
Spetzatl shiner 18 26 .8 b] - 65 N
spotfin shiner 29 - 19 - 1 69 "
Bluztnose ninnow 13 3 b) . - 19 H
Shorthead redhorse - 2 - L - 2 0.6
Chanael catfish 1 b 8 7 72 89 21.4
Roc« cass 1 . - . - i 0.3
7es~reast sunfish - 1 - 1 - 2 0.5
Purpainseed . - . - 1 1 C.2
Blueglill - 1 - - 1 2 G.8
Smalloouth bass 1 . - 2 - 3 0.9
Tessellated Jarter 25 1?7 10 L) 2 60 18.5
Sanded darter s 1 - - . - 1 0.
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Table 2.2-42

Fishes taken by seine on 29 Septerber 1976 in the vicinity of TMING,

fragion Di=AQF=182 ilealielbel  SweinFelUAL el PR LS )

‘ehFe9a)

local fagen

Tice 1330 1415 1233 15.6

Alr Terp. (C) 19.5 20.¢ 19.5 18.5
Water Temp, (C) 16,0 17.5 16.5 17.0
Dissolved Oxygen (ppe) 9.6 10.9 9.8 9.3
P 8.3 8.2 8.l 6.1
Sci-hi Dise ‘~= 30 30 30 i
River Scage fic) 3.8 3.85 3.8% 3.2%

1520

2.0
17.5
10.0
3.1
M
2.8)

C loudy

Weather Pagsly Cloudy Parely ilo 2y 2aggle Cloudy  Paesi~ ~l--dy Tarele
333 o3 :

%o, of Spmn,
Mo, of Spp,

t

-
'
2

hy ~

| ST
15

Corely snir:r
Spottall shiner
Swallowtall shiner
Spotfin shiner
Bluntnose minnow
Creek chub
Fallfish

shorthead redhorse
Channel catflish
Redbreast sunfish
Pucpkinseed
Bluegill
Smallmouth bass
Tessellated ¢ reer
2anded dazzer

.
w»
—
S I - e
e S I B T
-
LRI I T T T N T T N T U N

—
it S I R N B R I I R S

e

8
.

-

e
‘s
LR I L L I I B I

e

-
e
o

st

L T it L I

—
-

-Sosopsepe~Neone
B e B I I S

S

=

Tadle 2.2-4)

fishes taken by seine on 19 October 1976 (n tie vicinity of TMINS,

Sgagton penlfe1a2 biadeY 24 LYY § Si=AQF-1042 b PRk |

Dreayieen)

lotai cages

Time 1518 1437 1418

G

Alr Temp, (C) 12.0 12,0 12.5
Water Temp. (C) 1.5 1.0 .

Dissolved Oxygen (ppua) 12,4 12.7 12.7
pH 8.1 3.1 8.1
Secchi Disc (cm) 30 3 36
River Stage (ft) 5.34 $.34 5.36

Weather Clear Parslr Cloudy  Clear

w -
< 00 by v S
- L
6-:—-000

iirsiy

1328

10.0
11.0
12,4
5.2
L
5.4

Cloudy

al
xfé

%o, of Spmn, &9 7a 165
Sa. of Sop. K _8

506

2

Comely shiner -
Lomvon shiner
Spottail shiner
Swallovtatil shiner
Rosyface shiner
Spotfin shiner
Sluntnose minnow
Fathead minnow
Fallfish

Rock bass
Pumpkinseed
Smallmouth bass
Tessellated darter
2anded darter

L

—
LN I B B I L I &

=
St I I B S e I
—
>
-

~
-
et

-
X

—

PNt L e e

.ullll'\d:l\ﬁ.ll"a

52
19

.
O’U.OOC‘

2.8
45

o~

)

.
LN NNCOCD NG WP

R T
&

=l O?OOOG
.«

(o
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Table 2.2-44

Fishes taven by seine on 29 Ocrover 1974 i= tie vicinity of TS,

_Sagion A e e igF el 0] T esOF (G2 TUeilFayll  %te, FeRy X T #T
e 0938 1015 1630 1105 2125

Alr Temp. () 9.0 9.5 2.5 %3 %%

«ater Terp, (C) . 7.5 7.5 k.U 7.5 745

-lssolved Dxygen (pp=) 12.6 12.5 12,6 12,7 2.9

R 8.5 8.5 8.3 - 5.4 L%

‘ecct A ls¢ fem) 15 13 1) 13 3

Fiver Stage (f¢) 7.9 7.94 1.9 7.9 T.r%

deythey Fog ) Fog —— Fog * -

@, of pen, 178 2 67 91 b $ii

ho) & 10 10 7 [y L3 13

Cemely shiner 2 2 L} 2 . : 8 3
Cempon shiner 1 - - - - 1 Cos
fpottall siilner 25 -7 15 n A N2 37.%
Swallovtall shiner L] 2 b 4 2 2l s.%
Bosyface shiner 2 3 - - > - 5 e
Spotfin shiner 122 3 28 20 22 208 it.%
fluntnose ninnow 1 3 2 - 2 L} 1.5
Cuiliback . - - - 1 1 €.2
Red*reast sunfish - 1 ~ - 1 - 2 Con
P=painseed - 1 - - - i €2
Zluegill 1 - - - - 1 Cee
imallmouth bass 1 1 2 - - - &3
ess<nilaced darter 5 9 7 13 4 b Ld ad
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Table 2.2-45

46

Surmary of fishes tar.n at seine station M-AQF-142 Juring 147s,

+ = [ess than U.uU5..

xogh Mar Arg Sady lun RTH 0 4 el { agen
River chud - - - - & . ! *
Cozely shiner - - - - - | ] e W7
Cemyon shiner - - - - 5 s 1 1. 0.5
Spoctail shiner - - - ~07 (33 % i -
swallowtail shiner 4 ? ‘ 2 - 2 o je 1.5
Rosviace shiner - 1 - - - - . 3 c.1
Spotiin shiner 28 [ 1 28 TS 1} 118 1023 33,7
Sluntnose ainnow 9 - - - - 5 ) &4 .o 1.7
Slacknose dace 1 - - - - . - ) d.1
longnose dace - - - 1 - . . i -
Fallfish - - - - - 1 - ¢ -
Walte jucker - - - - M . - - Q.2
‘wrrhem hog sucker . - - - - . - - Q.1
shorthead redhorse - - - - 1 - - 3 0.1
shite sucxer/sShorthead reshorse - - - 12 - - - 3 0.5
Channel catfish - - - - - . & t +
Reck bass - - - - 1 - . s .l
Pzpkinseed - - - 1 1 - - 2 0.1
" 3luegill . - - - - - - 1 1 -
S=alloouth bass - - 1 1 11 2 1 1s 0.7
Slack crappie - - - - - 1 - 1 -
Tessellated darter - 4 4 17 s 20 23 133 5.0
Sanded darter 3 - - - - - - i3 0.5
shield carcer s - - 1 - > s 1 s
S, of Spma, PR 13 - 470 92 80 157 Joes
W, of 3pp. L] i - 9 123 11 10 2
Yo, of Coll. 3 2 2 2 . 2 - s
n'Coll 16.3) 9.00 2,00 235,00 92,00 40,00 113.50 150,94
Liversisy Index 1. 56 .27 alY 0,85 Nois aadl 1.7 | P
= = less than Q 057,
,’"\ N N lats
Table 2.2-46 ?[ [
| AN A
Suwrary of fishes taken at seine station TM-AQF-1641 cduring 1975, . Judind
et 41 2ar ADT het Pt aids Sg™ IR 4 N+ Casss
Golden shiner - . . - - H - i -
Ce=ely shiner 5 - - 3 2€ s . -0 1.9
Comewn shiner - - - - b s S 44 0,2
Spottail shiner 3 - - 600 28] 168 132 o3 1301 Di.e
svaliowtail shiner - 1 - - - - L3 4 0.5
Rosyface shiner * - - - - - - 4 - 0.2
Spotfin shiner N S - i6 E) 23 ls L] b2 ] -
Bluntnose minaow 4 - - - 3 10 L] 16 3 8
Fathead =innow 1 - - - - - - - 1 -
8lac«nose dace 1 - - 1 - - - - s 0.1
Longaose dace - - - 1 - - - . 1 -
Cre2c chub - - - 2 - - E 4 - - -4
Fallfish - - - - 4 2 - - L] 0.3
Quillback - - - - 1 - - - 1 -
White sucker - - - 1 3 1 M - 3 0.5
lorthern hog s icker . - - - 1 - - - 1 -
Shorthead redhorse - - - 16 L) 6  § - 3o 1e3
white sucker/Shorthead redhorse - - - 324 12 - - - 3 5.7
Channel cacfish - . - - - - . - 2 0.1
Rock bass - - - - 1 4 - - 5 0.2
Redbreast sunfish 1 - - - - 1 1 1 - 0.2
Purprinseed - - - - - - 1 1 | 0.1
Bluegill - - - - - 1 1 - 2 0.1
Smallmouth bass - - 1 - Iy 3 3 3 - 1.0
Large=outh bass - - - - 1 - - - 1 B
“hite cranpie - - - - - 1 - - 1 +
Black crappie - - - - - 1 s - 5 0.2
Tessellatud darter 10 2 - 11 18 17 4l <0 9 6.1
Banced carrer - - - - 3 - 2 3 8 0.5
Shigld carger : . - 15 - - - - 14 0,7
Yo, of spmn, 56 8 1 391 373 9 150 2o0?
No. of 3pp. 9 3 1 10 15 5 12 29
No. of Coll, 3 2 2 2 2 2 - 18
a/Coll 18.67 4.00 0.50 495.50 12872.50 75.00 6.00
Divers.gw Index 2,35 1,30 - Laig _1.vs .43 o
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wrmary of fishes taken at seine station IM=AQF-10A2 during 1976,

ooz S ARZ. A Jan sl AZA S22 (44 LT - T
tarp - - - - 1 . . . 1 Cod
tutlips =innuw - - - - - - 1 - 1 .1
River chud - - - - - 1 1 - 2 0.l
Co=ely shinere - - - 1 s 3 L 14 0,7
‘etail shiner : 2 o 3 %49 233 49 59 37 918 5.9
«<all wtail :hiner 3 2 . . . ” 1 15 b § | 3.1
Assriwe shiner L - . . . - . - - 0.2
wetin shiner N 3 - 12 3 3 201 209 90 o5
Zluatavse ninnow 1 3 1 4 1 3 17 0 62 3.3
rathead =innouds - - - - - - - 1 1 0.1
aonznose dace - - - 2 . . - - 2 %
Vrees chub 1 - - 9 1 - - - 1! 0.%
Falliish - - - - & 1 3 | ] Q.o
White sucker . - - 1 10 3 1 . 15 0.8
shorthead redhorse - - - - &3 12 2 - 37 1.9
“hite sucker/-hurthead redhorse - - . 133 L) . . - 133 7.0
“hite catfish - - - - . - 1 . 1 2.1
fhasnel cattish 1 - - " 5 - 70 - 7 3.8
fedbreast sunfish e - - 2 - . i - | 0.3
Mrokinseed - - - . u * 1 . - 1 C.1
Aluecill . - - . - - 1 . 1 0.1
s=ali=cuth bass - 1 1 - 5 11 1 FJ 1 1.1
Jhite crappie - - - - 1 - - - i G.l
Jesselliated dacter S 2 1 8 8 39 6l 18 162 P
Tanded Javter 3 1 - - - - - 1 5 Oud
ihiell darger - - - 1 - - . - 1 (7%
ave of ipmn, s el ] 022 303 173 <la 3= <000
e Ot PP, 10 7 4 11 13 0 1% 10 4
e of woll, 3 3 2 2 g 2 2 2 18
a/Coll, 29.67 30,50 3,00 311.00 151.5¢ £4,50 138.00 166,00 111,11
Diversity Index 2,58 ald 1,29 1,26 1,23 1,90 220 W 2ad
Table 2.2-48
Swrary of fishes taken at seine station TM-AQF-9il during 1976,
h a1 40 il i*-1d sy Jun 2l Aug Sep (44 123l = SARER
Grely shiner - . . - - . 4 Ve
épettail shiner 1 - nz 113 <8 29 3a 842 33.9
swallowtail shiner 3 - Ry - - - - . 7 0.7
spotfin shiner 26 1 ] s 5 3 23 s 9.4
Bluatnose minnow 3 - - 2 4 9 - 18 1.8
(reex cnud - - 6 - - - - ® 0,6
Fallfish - - - 9 1 - - 10 1.0
ahiite suchker - - - | < 1 - 17 o7
“wrthern hog sucker - - FISH - - 1 - - 1 0.1
shorthead redhorse - - - A 8 3 - 15 1.5
“hite sucker/Shorthead redhorre - - 88 - - - - $s 8.7
Channel catfish - - - - 3 5 - <0 PV
Rock bass . - - - - - 1 1 0.1
Redlbtreast sunfish - - - 1 1 1 1 “ 0.+
Mu=painseed - 1 TAREN - - - - 1 2 0.2
Sluecill - - 1 - > - - 3 0.3
Small=outh bass - - 1 4 . 3 1 11 1.1
hite crappie - - - 3 A - - 7 0.7
Tessellated darter 5 - 2 10 29 39 50 135 13.5
< 4 4 - - 1 - - - - : -\L;
o, of spun, 38 s - %22 le2 112 155 115 1008
Mo, of Spp. - | - L 10 : 9 9 19
‘o, of Coll, 3 2 2 2 3 2 3 2 18
a/Cell, 12.67 1.00 - 211.00 81.00 56.C0 S1.67 87.50 $5.89
My ze ax 1,53 1,00 = 1,06 L1235 Sk aakl 2:00 2538

1565 096
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Smmary of (lohes Cane? o€ seine station ™SMAUF-UR) Suring [os,

Tehle 2,239

- Sl T S—T T Ly IR T " SRRy "t
Co=alv shiner . . . . i .
Comen shiner 1 = - . - 1 - - ™ |
spottat! shiver i o 1 enn g 5 18] ’ . -
swallowtell sbtver 1 1 - - - - . : ‘1 .
peefin <) ifer i S - . - ¥ o] *4 ey .
luntnnse siamy 1 . . . 1 ¥ - P 8 i
WANe dave . - - ? - . v .
Lfeex o hut - - s i . - - ok
*ailiish . - . - 3 . . - i e
Natlhlitace - - - - - - - ! .
aNite cucuer . . . - tie 1 - . ] N
shorthead redtorse - - - . ' . i . . .
oNite suiawr Shoarther! relhorie - W | B - - . - Iy |
Lellovw Sullheal ’ - - - - - - - g e
Sroem bul ihead - - - . - - ' -8
*aanel catiisn - - - . 2 9 11 . o LS
ReSreast sunti<h 1 . - - - - - - 1 -
Feoninsees i - - - - - . 2 . d ,
Sluegill . - - - . - . 2 . L o3
s=all=outh base . - H - - - ! . v Yo
sNite (ravpie - - - . - 1 . . 1 o3
axisellages dacter = L - SRNFUECE: TSR ST < SERIER. | SN SR SR, < e PRy .
W, of spea, 32 . 3"’ l'e - 173 b b Shew
. «f Spp. ? » L3 - & 1 " & 1
W, of Coll, 3 3 - J . 2 ' s s
a’all, 1900 0 13,50 $33.00 JeoS0 a2, 12000 tese 1.
—aitrsigs Inie: | PR HW I Ll Patte o el 1.7 | SO JU P ST L W -

- ® less (han 008 .

catle 2,2-50

Srormary of fiches Z2ken 4t seine (faticas Suring Yarech theaues o toNer LTe,

JTITYED) Ve it T L BT L) SO L O VG Y T Y DT T | B Y
cary . . A . » i .
cutlips minnoe . - : - - 1 .
River chud 1 * - . » ) .
Colden shiner - 1 - . . 1 .
romely <hiner v N 1s 3 4 i 6.7
Tammon shiner 1« 2 . . P4 i7

spottail shiner 1 lenl sle 63 129 352e
Feallowtail shiner 3 9 b | ) b | ‘"

Rasviace shiner ) 0 - . . 1

ipetfin shl. v 123 “ 9 5 1L g2

luatnose minmos - i a2 is S 19

Tathead cinnow . 1 1 . - 3
lacknose dace 3 - . - - 5 -
Lonsnose face i 1 2 - ? i LS |
Creex chub - - it L it W (S Y
Falllish 1 L] ¢ i 3 28 v.i
Tatllback . 1 - . 1 : -
shite su.cer s 9 15 17 137 192 .7
Sorthern hog sucker H 1 - 1 - s -
inorthead rechorse 3 0 3w 15 “ L] Ues
shite sucker/Shorthead rechorse 12 3 1 L1 130 Tul .7
sNite catfish . . i - - ! -
Tellow bulihead . . - . 2 2 .
Jrown bullhead . - - - 9 9 N |
Channe! cacfish 3 ! 2 ‘e 0 mn L9s el
Facx hass 2 5 - 1 - L) Q.
recdSreast sunfish - L 5 - 1 13 0.2
Bvetoseed : 2 ! 2 2 ] L% |
Ilueaill 1 2 1 2 a9 U, !
S=mall=outh bass 14 a3 b i 10 82 0.»
Larcemouth Sass . 1 - . . 1 -
shite craopre . 1 { 7 19 28 0.3
*lack crappie 1 S - - - 6 ol
Tesseilated darter m 119 182 135 109 "% 0.3
Tanled darter 13 L] 5 . . 26 a2
iaeld dagger ! 18 ! - IS : ) st
‘©. of Spea, L 269 <Y 1006 2554 (G

o, of Spp. 2 29 3 9 b | 15

o, of Coll, 18 18 13 18 I8 )

a'coll. 140,94 126,08 1. 5%.89 142,11 116,52

wtuersity [rde« 1al3 