.y -
-

-

AN ECOLOGICAL STUDY OF THE
SUSQUEHANNA RIVER NEAR THE
THREE MILE ISLAND
NUCLEAR STATION

ANNUAL REPORT FOR 1990

Prepared For

GPU NUCLEAR CORPORATION
P. O. Box 480, Route 441 South
Middletown, Pennsylvania 17057

BY

RMC ENVIRONMENTAL SERVICES, INC.
Utility Consulting Division
Muddy Run Ecological Laboratory
1921 River Road, P. 0. Box 10
Drumore, Pennsylvania 17518

March 1991




M
|

.
——

CONTENTS
Page
LIST OF TABLES.l."ll...l.'ll..'.l.llIDIQQIUOI‘..&, iii

LIST OF FIGURES..-..I...I..'I..QI..I.'l.'.'l‘..-... xvii
1. INTRODUCTION AND SUMRY-.Q:IQQQ--n.--o‘onn----- 1-1
2. BENTHIC MACROINVERTEBRATES

2‘1 Methods.'.l...'i...l.......’..I...‘.Ill.l 2
2.2 Temporal and Spatial Distribution: 1990.. 2~

2.2.1 Spatial Distribution.........v.c.. 2-6
2.2.2 Temporal Distribution............. 2-8

2.3 Community Analysis: Diversity and
Similarity......---..-..-...-...-..--.... 2"'11
2.4 Multiple-Year Comparisomn....c.c.scescvess 2-13

3. ICHTHYOPLANKTON

3.1 MethodS..eceeocevossnccncssnescssassanvsanna 3-1
3.2 Composition, Abundance, and Size
Distribution.ccicecscccessaasscnosncscnses 3-4
3.3 Community Analysis: Diversity and
Similarity.ceeecenecccennseacscnsceccnnne 3-10
3.4 Multiple-Year CompariSON.....ceccecceeae. 3-12

4. SEINE

4.1 MethOodS..eessssrsvevecosntonstnsassssocans 4~1
4.2 Composition, Relative Abundance, and
Distribution: 1990...cccccvsescascsconcce 4-4
4.3 Condition Factor and Reproductive Status. 4-7
4.4 Community Analysis: Diversity and
Similarity.iceceoecacoaavsoscsaeraseccans 4-8
4.5 Multiple-Year Comparisons: Relative
AbUNAANCE. v e cveeesssasssssossssnsscscaassosns 4~11
4.6 Parasites, Disease, and Morphological
ANOMAlieS..veeeeearesoccaccosassossnaossans 4-14

5. ELECTROFISHING

5.7 MethodsS...cecovenesevreonsoncssncsocnnssons 5-1

5.2 Composition, Relative Abundance, and
Distribution: 1990...cecvescrsarosnsncans 5-4

5.3 Growth and Condition Factor.....cceevoven 5~8




5.4 Community Analysis: Diversity and
Similarityescececaccersracrenasascsonsnns

5.5 Multiple-Year Comparison of Fish
AbUNdaNCE . st tvasrvossrsssscesasoascsnssmes

5.6 Parasites, Disease, and Morphological
ANOMAlieS..veeesnssessssnsacscnsosannanas

6. CREEL SURVEYS

Methods--c-oul-..-o‘---ncnoceuuooo-ao-'oc

Characterization of Angler Community.....

6.1
6.2 Evaluation of Effort, Catch, and Harvest.
6.3
6.4

Multiple-Year CompariSoON.....csscesescane

7. WATER QUALITY

7.1 MethOAS...ecescerasccsonusssnsscsvervssoccense
7.2 Comparison with State Water Quality
Criterid@..cceresencenccncsncscecaonananns
7.3 Spatial and Temporal Distribution: 1990..
7.4 Multiple-Year COmpPariSoN.....ccceeensscnss

80_ REFERENCES.Q..0..'.ll-ltoo!....l!!l."...‘..l.

APPENDIX A:
APPENDIX B:
APPENDIX C:
APPENDIX D:
APPENDIX E:
APPENDIX F:

BENTHIC MACROINVERTEBRATE DATA.......
ICHTHYOPLANKTON DATA..ccacuvvercsacas
SEINE DATA..vccesorraverasanonvaunnses
ELECTROFISHING DATA..cscecccaassscans
CREEL SURVEY DATA...cesscsnssacassnsne
WATER QUALITY DATA..ueertvoascararrsanas

ii

Page

5~12

5-16

6-1
6-5
6~11
6-12




]

Table

LIST OF TABLES

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

Number and percent abundance of
macroinvertebrates collected from
stations near TMINS, April through
November 1990.cccescessvscssavascsscnsossnn

Shell length frequency and relative age
of Corbicula fluminea collected

by seine and Ponar grab near TMINS,
April through November 1990......ccesecvs

Number of macroinvertebrate taxa
collected each month at stations near
TMINS, April through November 1990.......

Monthly density of benthic macro-
invertebrates collected at the

sampling stations near TMINS, April
through November 1990....¢ceccvesancccans

Density and percent composition of
macroinvertebrates collected at each
station near TMINS, April through
November 1990....sccassasssccncnsvescsancan

Monthly biomass of benthic macro-
invertebrates collected at the sampling
stations near TMINS, April through
November 1990..csrascvcscccvosvssssavoass

Biomass and percent composition of
macroinvertebrates collected at each
station near TMINS, April through
November 1990....ccecvcoceccncsscrnanacns

Monthly density of the dominant
macroinvertebrate taxa collected
from stations near TMINS, April
through November 1990....cccosevcecsvscse

Monthly biomass of key macro-
invertebrate taxa collected from
stations near TMINS, April through
November 1990...cscecsvevsceansocnrvansnns

iii

Page

2-21

2-22

2-23




Three-factor analysis of variance

test results for Limnodrilus

hoffmeisteri collected from stations

near TMINS, April through November 1990....

Summary of Tukey’s studentized range

test for Limnodrilus hoffmeisteri
collected near TMINS, April through
November 1990..veecsccesarsssssassssocnncsnnns

Monthly diversity indices for the
macroinvertebrates collected at

stations near TMINS, April through
November 1990.cscsevsocscscssasssnnsssssnne

Percent similarity indices for the
macroinvertebrate communities collected

at stations near TMINS, April through
November 1990.cccccsecssvsnscsssanssssacsnsna

Percent similarity indices for the
macroinvertebrate communities

collected at stations near TMINS,

1976 through 1990...cvcecesccccrseccnnvsons

Location and description of
ichthyoplankton stations sampled
in York Haven PoOnd...cccescaccccoavnsenaace

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

1990..--.0-..0.0-'Q---l.-.o...-vo-tl.-l.---

Spatial distribution of ichthyoplankton
numbers and dlver51ty taken by push net

at eight stations in York Haven Pond,

April through August 1990....ccc00vcveccnns

Temporal distribution of 1chthyop1ankton
number taken at eight stations in York
Haven Pond, April through August 1990......

Summary of 1chthyoplankton densities
taken at eight stations in York Haven
Pond, April through August 1990............

Length frequency distribution and

life stage of common carp taken by push
net in York Haven Pond, 1990...cciecceoevns

iv

Page

3-21

3~-23




-

Table

3-16

3-17

Length frequency distribution and
life stage of spotfin shiner taken
by push net in York Haven Pond, 1990.......

Length frequency distribution and life
stage of mimic shiner taken by push net
in York Haven Pond, 1990...cccercveanccenns

Length frequency distribution and
life stage of quillback taken by

push net in York Haven Pond, 1990.........-

Length freﬁuency distribution and 1life
stage of channel catfish taken by push

net in York Haven Pond, 1990.....ccreevrans

Length frequency distribution and
life stage of pumpkinseed/bluegill
taken by push net in York Haven Pond,

1990.."..-.-.ll“l....llt.!.l.tl.l.l...l"

Length frequency distribution and
life stage of tessellated darter taken
by push net in York Haven Pond, 1990.......

Length frequency distribution and
life stage of banded darter
taken by push net in York Haven

Pond,

1990t.l.0¢.!.|0--0l.'c.lln.iuocc-n-'-

Three-factor analysis of variance test
results for ichthyoplankton densities
collected at eight stations in York

Haven Pond, April through August 1990......

Summary of Tukey’s studentized range test
for ichthyoplankton densities collected

at eight stations in York Haven Pond,
April through August 1990.....ccccecvevenns

Percent similarity indices of species
composition between the ichthyoplankton
stations in York Haven Pond, 1990.....4¢+0..

Annual summary of ichthyoplankton
numbers and densities taken by push
net at eight stations in York Haven

Pond,

1977 through 1990....cccccasesscennse

Page

3-26

3-32

3~-33

3-34




Annual summary of the most abundant
ichthyoplankters taken by push net at
eight stations in York Haven Pond,

1977 through 1990..¢cccsecvecansracccosccss

Three-factor analysis of variance test
results for ichthyoplankton densities
collected at eight stations in York

Haven Pond, April through August

1977 through 1990..c.ccsssscavensscscnsnsce

Summary of Tukey’s studentized range

test for ichthyoplankton densities
collected at eight stations in York

Haven Pond, April through August

1977 through 1990...cveeescvecrcannasssanne

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

List of scientific and common names
of fishes collected by seine from the
Susquehanna River near TMINS in 1990.......

Temporal distribution of fishes taken
by seine near TMINS in 1990....:cccrvevcce.

Distribution of fishes taken by
seine at the stations sampled near
TMINS in 1990..‘00-....--..t.".’..l'l.'l'.

Percent family composition at the seine
stations sampled in York Haven Pond,
April through November 1990........cccccees

Summary by date of fish biomass at the
seine stations sampled near TMINS in

1990-..0..-l-I...D‘-D..ll.l..lll....“c‘-lll

Length frequency, total and mean

weight, condition factor, and

reproductive status per 5 mm FL

interval of spotfin shiner

collected by seine near TMINS in 1990......

Length frequency, total and mean

weight, condition factor, and

reproductive status per 5 mm FL

interval of mimic shiner collected

by seine near TMINS in 1990......cccccecvee

vi

Page

4-20

-



- Table

Length frequency, total and mean

weight, condition factor, and

reproductive status per 5 mm FL

interval of channel catfish

collected by seine near TMINS in 1990......

Percent similarity indices of species
composition between seine stations near
TMINS, April through November 1990.........

Relative contribution of key species to
the annual seine catches near TMINS,

1977 thYoUGh 1990..seeeeaersosvacsoncaannnn

Incidence of parasites, diseases,

and/or morphological anomalies on

fishes captured by seine near TMINS,

April through November 1990.....cccvccunnnn

Location and description of AC electro-
fishing stations sampled in York Haven

Pondo...-..---...-----.....---.-----...-...

List of scientific and common names of
fishes collected by the AC electro-

fisher from the Susgquehanna River near
TMINS in 1990.ceuecescesnocssavsssannccnuss

Temporal distribution of fishes taken
by the AC electrofisher near TMINS in

19900---.-.--0.--t---o--.---.-ooonn--uocuu

Distribution of fishes taken by the AC
electrofisher at stations sampled near
TMINS in 1990-...l..'...'..‘..-..-‘IIC’...

Percent family composition at the AC
electrofishing stations sampled in York
Haven Pond, April through November 1990...

‘Spatial and temporal catch-per-minute

data for fishes taken by the AC
electrofisher near TMINS in 1990...+c000v..

Two-factor analysis of variance test
results for electrofishing catch-per-
minute data collected near TMINS,

April through November 1990......cocavveen

vii

Page

4-25

5-22

5-23

5-25







-~

Table

Ssummary of Tukey’s studentized range
test for creel survey data by area,

1990..0.--.-Ol.l.,’tl'l'!.ll-!l’!.!"l.ll.'..

Comparison of weekday and weekend day
creel surveys from each survey area near

TMINS, 19900-C.--..lll.....-.“..“l..-.'lI‘

Comparison of anglers, fish caught, fish
kept, hours fished, catch/effort, and

‘harvest/effort between creel survey zones
in the General ReservoiXr, 1990...cccecocsnn~e

Comparison of General Reservoir boat and
shore anglers by fish caught, fish kept,
hours fished, catch/effort, and harvest/

effOrt, 1990.!...'...l."'..'ll.-'.ll..l.'..

Monthly summary of fishes caught and kept
by anglers in the Susquehanna River near

TMINS, 1990.--00...---.-co--oo--o-.-o ------

Number and percent composition of fishes.
caught and kept from areas near TMINS,

April through November 1990.....csavenccesncs

Percent similarity indices of species
composition of fishes caught and harvested
from the creel survey areas near TMINS,

1990..-..-.-.-0--.--I.ooc.c.n--o.ohuunao---o

Use of catch by anglers interviewed near

TMINS in 1990----0000.---0-.00---0--.-.n-n.v

Summary of énnual creel survey totals for
anglers, fish caught, fish kept, hours
fished, catch/effort, and harvest/effort

near TMINS, 1975 through 1990..¢..c0vcnsveese

Two~factor analysis of variance test
results for creel survey data near TMINS,

1975 through 199000010.a¢.--.nolna.-lnnuo-.c

Summary of Tukey’s studentized range test
for creel survey data by area and year,

1975 through 1990....‘!0'luu.nllalooct!tnoo.

Water quality criteria for selected
physicochemical parameters analyzed near
Three Mile Island.n-l.II..;'IDQUUQ.OIII‘DD

ix

Page

6-22

6~24

6-28

6-29

6-30




Table

Monthly mean, minimum, and maximum values
of water guality parameters at all York
Haven Pond biological stations, Three

Mile Island Nuclear Station, 1990...........

Two-factor analysis of variance test
results for selected water quality
parameters collected near TMINS,

April through November 1990.......cceevuunne

Mean, minimum, and maximum values of water
quality and physical parameters at the
macroinvertebrate stations near TMINS,

April through November 1990........cccc00e-.

Range and mean river flow obtained from
the River Forecast Center for April
through November 1980 through 1990..........

Mean, minimum, and maximum values of water
quality parameters taken at the macro-
invertebrate stations near TMINS, April
through November, 1974 through 1990.........

Three-factor analysis of variance test
results for selected water quality
parameters collected near TMINS, 1974
through 1990...ccectvecncrsccsnanocassncnnns

Summary of Tukey’s studentized range test
for selected water quality parameters
collected near TMINS, 1974 through 1990.....

Number and biomass of benthic macro-
invertebrates by station, replicate, and

" 1life stage taken near TMINS, April 1990.....

Number and biomass of benthic macro-
invertebrates by station, replicate, and
life stage taken near TMINS, May 1990.......

Number and biomass of benthic macro-
invertebrates by station, replicate, and
life stage taken near TMINS, June 1990......

Number and biomass of benthic macro-
invertebrates by station, replicate, and
life stage taken near TMINS, July 1990......

Page

A-1

A-4

A-10




Table

Number and biomass of benthic macro-
invertebrates by station, replicate, and
life stage taken near TMINS, August 1990....

Number and biomass of benthic macro-
invertebrates by station, replicate, and
life stage taken near TMINS, September 1990.

Number and biomass of benthic macro-
invertebrates by station, replicate, and
life stage taken near TMINS, October 1990...

Number and biomass of benthic macro-
invertebrates by station, replicate, and
life stage taken near TMINS, November 1990..

Number and density of ichthyoplankton
collected from York Haven Pond on
4April 1990'-..‘l...-...“'lll.l.'.ﬂl...ll.

Number and density of ichthyoplankton
collected from York Haven Pond on
11 April 1990..0.’...0.‘!'...'.!l.-..OlIl..'

Number and density of ichthyoplankton
collected from York Haven Pond on
16 Apri]. 1990.'I..Il't.....‘.'l.l..'..-...l.

Number and density of ichthyoplankton
collected from York Haven Pond on :
23 April 1990‘.I.".l-’.......l..l".l.l-...

Number and density of ichthyoplankton
collected from York Haven Pond on
30 April 1990.‘I.CCIQ.'..CI.IOOOUIIO.I'.CUCD

Number and density of ichthyoplankton
collected from York Haven Pond on
7May lggoill.‘."llI.lll......‘....."l....

Number and density of ichthyoplankton
collected from York Haven Pond on
14 May 1990‘.Illl."..-l..l.".l.l‘.l....u'.

Number and density of ichthyoplankton
collected from York Haven Pond on
21May 1990'...'.....'.I.-........"."...'.

Number and density of ichthyoplankton

collected from York Haven Pond on
31May 1990.-I.I.l...-.'.'....l'.'.I.."-...

xi

?age
A-13
A-16
A-19

A-22

B~6




Table

B-10

B-11

B-19

B-21

B-22

Number and density of ichthyoplankton .
collected from York Haven Pond on
4June 1990“.......II..-OIOQIIIC'..I.!O'.QD

Number and density of ichthyoplankton
collected from York Haven Pond on
12 June 1990‘..'..lll..l..'l'........l'-.ll'

Number and density of ichthyoplankton
collected from York Haven Pond on
18 June lggo.'ll.l.'.l.l....lﬂ.l.l.ll..'.i‘l

Number and density of ichthyoplankton
collected from York Haven Pond on
25 June 1990.'l.....‘l‘........'..ll.!'.l'l..

Number and density of ichthyoplankton
collected from York Haven Pond on
zJuly 1990.-..l.Q...'.ll.!..’i.'t‘.l...’...

Number and density of ichthyoplankton
collected from York Havén Pond on
gJuly 1990'..0..-‘...I..Cl'...‘l...‘..c‘..l.

Number and density of ichthyoplankton
collected from York Haven Pond on
16 July 1990.. lllll ® & ¥ 8 5 O U DS B PSS E TR NSRS e

Number and density of ichthyoplankton
collected from York Haven Pond on :
24 July 1990.'.......Q....Q.!.l'l...l..."..

Number and density of ichthyoplankton
collected from York Haven Pond on
1August 1990.-...l'IQ..Ql..-'.'.'...-...-..

Number and density of ichtyoplankton
collected from York Haven Pond on
GAugust 1990..’.-'.‘...‘..-.Ill..'.'.......

Number and density of ichthyoplankton
collected from York Haven Pond on
14 August 199000...0.0..l..'.l....'....l...l

Number and density of ichthyoplankton
collected from York Haven Pond on
21 A—ugust 1990'CII¢QCIIIOIUl.l....'..l'.'...

Number and density of ichthyoplankton
collected from York Haven Pond on

27 August 19901000n..-..-cl.-'nnc---'bio-o.

xii

B-12

. B~16

B-18

B-19

B-20

B-21

B-22

B-23

B-24




. l .

C-10

C-11

c-12

Fishes taken by seine on 12 April 1990
near TMINSI...'".'.Ol..‘l.....l.’.l.'l....

Fishes taken by seine on 4 May 1990
near TMINS...I.-O.ll'-'ll'.I..'II'I.II..-.I

Fishes taken by seine on 23 May 1990
nEar TMINS.'..I.IDQ..IQCI.........'l.l'l.l‘

Fishes taken by seine on 15 June 1990
near TMINS.-‘...-.-....'.--.....'l........l

Fisheg taken by seine on 28 June 1990
nearTMINS'.Il.."“.'."'.-‘l'..l..'.l....

Fishes taken by seine on 28 July 1990
nearTMINSD.‘-..'..'..0..'..."...."’ll.'.

Fishes taken by -seine on 14 August 1990
nearTMINSO..-‘..-l'I.I'Cll".l'l.."..-l..

Fishes taken by seine on 30 August 1990
nearTMINS..'I..............'.Q......‘.‘...

Fishes taken by seine on 7 September
1990 near TMINS...ieveececeasnacnses seassans

Fishes taken by seine on 24 September
1990 near TMINS. . cvesecees serassacnsaracan

Fishes taken by seine on 30 October
1990 near TMINS...cicceseesrsnnsanassannnses

Fishes taken by seine on 16 November
1990 near TMINSI.I.bll.ll..."..’.'......ll

Fishes taken by the AC electrofisher
on 18-19 April 1990 near TMINS.-o-oc----n-o

Fishes taken by the AC electrofisher
on 9—10 May 1990 near TMINS..-----..----..-

Fishes taken by the AC electrofisher
on 30-31 May 1990 near TMINS ..cevavreacaas

Fishes taken by the AC electrofisher
on 6-7 June 1990 near TMINS....cevvvvenvans

Fishes taken by the AC electrofisher
on 20-21 June 1990 near TMINS...cveevennoss

xiii

Page

C-10

Cc-11

C-12




D-10

Fishes taken by the AC electrofisher
on 30-31 July 1990 near TMINS..........c.c...

Fishes taken by the AC electrofisher

on 8—9 August 1990 nea.r TMINS.-------.o.-u‘

Fishes taken by the AC electrofisher

on 28-29 August 1990 near TMINS.......cv...

Fishes taken by the AC electrofisher

on 5~6 September 1990 near TMINS...........

Fishes taken by the AC electrofisher

on 25-26 September 1990 near TMINS.........

Fishes taken by the AC electrofisher

on 3-4 October 1990 near TMINS.......cc....

Fishes taken by the AC electrofisher

on 8—9 NOvember 1990 near TMINS- s e s 00 e e

Creel data

reported for each survey

day in April 1990, at the General

Reservoir P I SR R A B R N B B R A B R A S A B A B A B 1

Creel data

day in April 1990, at the West Dam.........

Creel data

day in April 1990, at the East Dam.........

Creel data

reported for each survey

reported for each survey

reported for each survey

day in April 1990, at the York Haven

Generating

Creel data
day in May

Station--o--..---...-.-.-..--...

reported for each survey

1990, at the General

Reservoj.r-..o--.-..--‘-.-o-o-..-o--‘-.---..-

Creel data
day in May

Creel data
day in May

Creel data
day in May
Generating

reported for each survey
1990, at the West Dam....ocevu.e

reported for each survey
1990, at the East DamM.ccvevovnns

reported for each survey

1990, at the York Haven
Station.:erseeersnnccssnnsensanss

Xiv

Page




Table

E-13

E-14
E-15

E-16

"E-~21

E-22

E-23

Creel data reported for each survey
day in June 1990, at the General
Reservoirll'l.lill...'!'l...ll..ll.l.ll.Qll

Creel data reported for each survey
day in June 1990, at the West Dam..........

Creel data reported for each survey
day in June 1990, at the East Dam..........

Creel data reported for each survey
day in June 1990, at the York Haven
GenErating Station ® % 8 8 % & 6 ¢ 00 & O Q"R O PSS

Creel data reported for each survey
day in July 1990, at the General
ReSEYVOLIr. i vieeeseosrsecssanconnssansasnnsas

Creel data reported for each survey
day in July 1990, at the West Dam..........

Creel data reported for each survey
day in July 1990, at the East Dam .........

Creel data reported for each survey
day in July 1990, at the York Haven
Generating Station.....ccevieeacrerecnncaes

Creel data reported for each survey
day in August 19920, at the General
RESELVOIYieteeceeacerossnsncnasacsrosnconnans

Creel data reported for each survey
day in August 1990, at the West Dam........

Creel data reported for each survey

day in August 1990, at the East Dam........

Creel data reported for each survey
day in August 1990, at the York Haven
Generating Station ....cveeieniicierencnnns

Creel data reported for each survey
day in September 1990, at the General
Reservoirl.OllI...I..tl"'...'...“.l'l'l"

Creel data reported for each survey
day in September 1990, at the West Dam.....

Creel data reported for each survey
day in September 1990, at the East Dam.....

XV

Page

E-10

E~11

E-12

E-13
E-14

E-15

E~16

E-17

E~-18

E~-20

E-21
E-22

E-23




Table

E-24

E-25

E-29

Creel data reported for each survey
day in September 1990, at the York Haven
Generating Station.....ccovciciviiicnecanannes

Creel data reported for each survey
day in October 1990, at the General
RESETVOLY +viievacevrosnrsnsassascsasonsaces

Creel data reported for each survey
day in October 1990, at the West Dam.......

Creel data reported for each survey
day in October 1990, at the East Dam.......

Creel data reported for each survey
day in October 1990, at the York Haven
Generating Station.....cciciinneriecineeenn

Creel data reported for each survey
day in November 1990, at the General
RESErVOIr...seciaseerecncassreanconoraacans

Creel data reported for each survey
day in November 1990, at the West Dam......

Creel data reported for each survey
day in November 1990, at the East Dam......

Creel data reported for each survey
day in November 1990, at the York Haven
Generating Station....ceeevieeeccncevanenan

Water quality data collected from Zone 1
near TMINS’ 1990.-....ll.'..ll.l."."..'l.

Water quality data collected from Zone 2
near TMINS' 1990."".......ll...'....l.l‘l

Water quality data collected from Zone 4
near TMINS’ 1990..-....Q....'.'l.l...ll‘!..

Water quality data collected from Zone 7
near TMINS’ 1990.'..-.‘.‘.....III....Q...O.

Water quality data collected from Zone 8
near TMINS' 1990 PRI I B B I B A I I O I N DL R I B N B

Water quality data collected from Zone 9
near TMINsl 1990..".I’I.ll..'.l...l......l

Water quality data collected from Zone 10
near TMINS’ 1990..."........'..-l.!lltll'.

xvi

Page

E-24

E-25

E~26

E-27

E-28

E-29

E-30

E-31

F-11




~5
.

Figure

1-1

2=1

2=-2

2-4

LIST OF FIGURES

Map of the Three Mile Island Nuclear
Station aguatic study area...............

Location of benthic macroinvertebrate
stations sampled in the Susquehanna
River near TMINS'ono-lv.-."o.-ulu-'-c'-09

Total taxa collected at the benthic
macroinvertebrate stations near TMINS,
1976 through 1990'...".'."......’.ll'..

Diversity values for the macroinverte-
brate communities near TMINS, 1976
through 1990..'.'........‘.‘.."I.‘l".ll

Annual mean total macroinvertebrate
density from stations near TMINS, 1976
throhgh 1990.‘!.."..!.'!.‘I."'ll'...'..

Annual mean densities of Limnodrilus
hoffmeisteri at the macroinvertebrate
stations near TMINS, 1976 through 1990...

Annual mean densities of Chironomus
decorus group at the macroinvertebrate
stations near TMINS, 1976 through 1990...

Location of ichthyoplankton stations
sampled in York Haven Pond ....cccecveoens

Percent composition by density of the
eight most abundant ichthyoplankton taxa
taken in York Haven Pond, April through
AUGUSE 19904 v enraenerocnenseasassacnnnnse

Mean river temperature, mean ichthyo-
plankton density, and river flow’
recorded in York Haven Pond, April
through AUguUSt 1990.c.cceescvcssncsssennrs

Annual variation in total ichthyoplankton
density at selected stations near TMINS,
1977 through 1990...".ll.l..l.".l......

Annual variation in total ichthyoplankton
density at selected stations near TMINS,
1977 through 1990".QI.‘IC..III.-I'...'Q.

Location of seine stations sampled in
York Haven Pond...cvevecsvnvcascesssoannse

xvii

2-34

2~36

2~37

3-40




Figure

4-2

Annual range of sampling station
diversity values, months combined, for
seine catches, TMINS aquatic studies.....

Annual range of monthly diversity
values, stations combined, for seine
catches, TMINS aquatic studies...........

Annual variation in percent similarity
values for selected seine station
comparisons, TMINS aquatic studies.......

Annual abundance of spottail shiner in
seine catches near TMINS...cecceeranonsans

Annual abundance of spotfin shiner in
seine catches near TMINS...ceeoearnenocen

Annual abundance of white sucker in
seine catches near TMINS. . cceeoveescovas

Location of electrofishing stations
sampled in York Haven Pond...............

Annual range of sampling station
diversity values, months combined, for
electrofishing catches, TMINS aquatic
StUdieS. i veeceseasaarscnennscsnsssevansas

Annual range of monthly diversity
values, stations combined, for
electrofishing catches, TMINS

agquatic studies...ccicvneerreerencenacess

Annual variation in percent similarity
values for selected station comparison,
TMINS aquatic Studies.'..ll.ll.....-l.'..

Mean annual catch-per-minute data
for electrofishing stations near TMINS...

Mean annual catch-per-minute data
for electrofishing stations nearest
the TMINS discharge..ceceescssssesonssncs

TMINS creel survey area showing survey
route and General Reservoir zoneS........

Percent of anglers by age group and

county interviewed in the Susquehanna
River near TMINS in 1990...cccoceenvsnces

xviii

Page

4-33

4-34

5-32

5-35

5-36

5-37

6-31

6-32




1. INTRODUCTION

This report presents the 1990 results of aquatic
monitoring studies conducted in York Haven Pond, a mainstem
jmpoundment on the Susquehanna River near the Three Mile
Island Nuclear Station (TMINS) (Figure 1-1). Monitoring was
executed by personnel of RMC Environmental Services, Inc.
under contract to GPU Nuclear Corporation. Theée monitoring
studies were mandated by the TMINS Environmental Technical
Specification (ETS) for Unit 2, dated 6 May 1983. All field
and laboratory procedures followed specifications provided
in the TMI Environmental Controls Policy and Procedures
Manual (GPU 1987). The 1990 survey was the fourth conducted
by RMC following 10 years of monitoring by Ichthyological
Associates, Inc., ahd 3 years by EA Engineering, Science,
and Technology, Inc.

The objectives of the aquatic monitoring studies were to
obtain a comprehensive data base necessary to establish the
baseline conditions, evaluate natural flﬁctuations of
various parameters within the ecosystem, and thereby
identify any significant biological alterations resulting

from the operation of TMINS. The studies focus on water

quality, benthic macroinvertebrates, and fish populations;

the latter include angler use, harvest, and attitudes. The
1990 studies were the fifth conducted during TMINS (Unit 1)

operation following shutdown in 1979.
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The TMINS is located on Three Mile Island about 275 m
from the east bank of the Susquehanna River in Londonderry
Township, Dauphin County, Pennsylvania (Figure 1-1). The
site is at river kilometer 90, about 16 km southeast of
Harrisburg, Pennsylvania. The Station is surrounded, except
along its southern border, by a small reservoir formed by
York Haven and Red Hill dams. The reservoir created by the
dams extends about 6 km upstream. At the site, the
Susquehanna River is about 2,135 m wide and divided by
islands into three channels. The intake and discharge
structures for TMINS are located along the west shore of TMI
and utilize water from the center channel. The aguatic
studies program is conducted within the impounded area;
except for creel survey interviews below both dams.

This report is divided into chapters. The first section
contains descriptions of sampling stations, methods, and
schedules. The next section contains statisticél and
analytical results of the 1990 studies. Sections on
community analysis and multiple-year comparisons form
important components ofbmost chapters. Depending on the
discipline, other sections cover fish condition;
parasites/anomalies, and comparisons with state water
gquality criteria. Tables and figures are located the end of
each chapter. All references were combined And appear in

Chapter 8, which precedes the appendices. Each appendix
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corresponds to a discipline and contains, as a minimum,
individual data points by date, station, taxon, and/or

replicate.
SUMMARY

Aguatic monitoring was conducted in York Haven Pond
(Susquehanna River) near TMINS between 1 April and 30
November 1990. Program elements consisted of benthic
macroinvertebrates, ichthyoplankton, seine, electrofishing,
creel surveys, and water quality. This is the 17th annual
report of aquatic monitoring studies at TMINS, and the

fourth prepared by RMC Environmental Services, Inc.
Benthic Macroinvertebrates

Macroinvertebrates were collected monthly from April
through November 1990. A total of 35,347 specimens of 80
taxa was taken. Nine taxa comprised nearly 90% of the
benthic organisms. Limnodrilus hoffmeisteri and Chironomus
decorus group were the most abundant organisms collected.
Hexagenia had the greatest biomass. (

In 1990, a total of 1,704 Asiatic clams (Corbicula
fluminea) was collected throughout York Haven Pond; most
Qere juveniles.

The community composition at the three stations was

compared by number of taxa, diversity and percent similarity




indices, density, and biomass. The number of taxa was
highest at Station 9Bl1, and identical at 11Al1 and 1A2.
Relative abundance of individuals among the taxa and their
composition between stations was also similar, as reflected
by indices of diversity and percent similarity. Total
station density and biomass weére variable and highest at
Station 9B1; density and biomass at Stations 1A2 and 11Al
were similar.

The monthly number of taxa, density, and biomass was
variable. Values tended to be high in the sbring (April
through June) and fall (September through November) and low
in the summer (July and August). These differences were
attributed to the variable abundances of a few taxa.

Monthly and station densities of Limnodrilus hoffmeisteri,

historically the most abundant taxon, were significantly
different. Densities at stations 1A2 and 11A1 were similar
and significantly lower than that at Station 9B1.

Multiple‘year comparisons of number of taxa, diversity,
and similarity showed variation among stations and years. No
consistent trends were gvident to suggest any influence of
TMINS. In general, macroinvertebrate densities were within
the ranges observed previously, but showed a slight increase
from 1989, due principally to substantial increases of
Limnodrilus hoffmeisteri densities. Trends in

macroinvertebrate densities were suggestive of natural




fluctuations in environmental variables, especially river

flow and water temperature, rather than TMINS operation.
Ichthyoplankton

Ichthyoplankton samples were collected weekly from April
through August 1990. A total of 5,433 individuals of at
least 26 taxa was taken. Eight taxa comprised over 91% of
the total catch; pumpkinseed/bluegill and common carp were
most common.

Larvae were first collected in early April, and were
abundant from late April through early May and late May
through August. Early season spawners were dominated by
cyprinids, catostomids, and percids. Menmbers of the
cyprinid, ictalurid, and centrarchid families dominated the
summer spawn. _

Peak densities at individual sfations were variable and
keyed to the local abundance of one or more of the eight
most common taxa. Stations located upstream (1322 and 16A1)
and downstream (11A1 and 9B1) of the TMINS discharge were
statistically undifferentiated. Densities were
significantly higher on 7 May, 4 to 18 June, and 2 July and
at Station 14B1.

Community composition was evaluated by diversity and
percent similarity indices. Diversity values ranged fronm

2.44 to 3.10 for the eight stations. The results were




influenced by the extreme abundance of the common carp
and/or pumpkinseed/bluegill compared to the other taxa taken
at a station. Percent similarity values ranged from 19.0 to
89.0%. Stations near TMINS exhibited high diversity and
percent similarity values, indicating a similar community
composition.

The 1990 data were compared to data collected from 1977
through 1989. Generally, the number, density, and common
species of ichthyoplankton éollected in 1990 were below
ranges reported previously. Significant differences in
ichthyoplankton densities were noted among years, dates, and
stations over the study period. The fluctuations within the
ichthyoplankton community were attributed to natural
variation in the physical and/or environmental conditions in

York Haven Pond.
Seine

Seine surveys were conducted once in April, July,
October, and November and semimonthly May, Juné, August,
and September 1990. A total of 31,470 fish of 35 species
was collected. The most fish and greatest biomass occurred
at Station 13B5, while the most species were taken at
Station 4A2. Temporally, the most fish were captured on 15
June, while biomass peaked on 18 July.

Minnows ranked first in family composition, and

comprised 71.0% of the total catch. The mimic shiner
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comprised 32.7% of the catch and was the most abundant
species in 1990. Other commop fishes were spotfin shiner
(24.8%), channel catfish (10.4%), and tessellated darter
(9.2%).

The length-weight measure of fish condition (K) was
calculated for spotfin shiner, mimic shiner, and channel
catfish. There was a general trend of increasing K factor
with increasing length for spotfin shiner and mimic shiner.

Community composition among stations was compared by
diversity and percent similarity indices. Diversity values
at stations immediaﬁely upstream (16A1) and downstream
(10A2) of the TMINS discharge were similar, also the
percent similarity of community composition at these
stations was high. Examination of both.divérsity and
percent similarity over time (1976 through 1990) revealed no
pattern which differentiated TMINS operational periods from
non-operational periods. |

The 1990 catch abundance was within the range observed
since 1977. Patterns bf annual abundance of spotfin shiner,
spottail shiner, and white sucker at stations near TMINS
were suggestive of natural spatial and temporal variation
rather than any influence of TMINS.

Occurrence of parasites, diseases, and morphological
anomalies was identified on 22 species. Black spot (fluke

cysts), pugheadedness, and skin infections were the most




prevalent. Patterns of parasitic infection and
morphological anomalies observed in 1990 were similar to
those reported previously, and reflected natural trends in
parasite ;ife cycles, water temperature, and natural

conditions in York Haven Pond.

Electrofishing

Electrofishing surveys were conducted once in April,
July, October, and November, and semimonthly in May, June,
August, and Septeﬁber 1990. A total of 5,606 fish of 36
species was taken. No consistent pattern of teﬁppral
abundance was evident.

sunfishes ranked first in family composition at all
stations, comprising 73.1% of the catch. The pumpkinseed
comprised 20.7% of the catch and was the most abundant
species in 1990. Other common fishes were redbreast sunfish
(18.5%) and smallmouth bass (11.8%).

Analysis of the spatial and temporal differences iﬂ the
1990 catch-per-minute data revealed significant differences
among seasons and stations. The seasonal catch-per-minute
data at thé individual stations were variable and revealed
only minor differences. Thus, the 1990 distribution of fish
in York Haven Pond appeared unrelated to TMINS operation.

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

calculated for redbreast sunfish, pumpkinseed, and
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smallmouth bass. In general, K factors for these species
were highest in May or June and were probably associated
with the reproductive condition of the fish. The K factors
for these species were similar to those reported from other
water bodies. A comparison of annual K factors for
redbreast sunfish, pumpkinseed, and smallmouth bass revealed
year to year differences for each species, which were
related to the natural variation in their populations.

Community composition was compared among stations by
diversity and percent similarity indices. Diversity ranged
from 2.97 to 3.61. Pairwise station comparisons of percent
similarity ranged from 26.2 to 78.2%. For stations upstreanm
and downstream of the TMINS discharge, station diversity and
percent similarity were generally within the upper portion
of their historic ranges.

Annual, monthly, and spatial trends in fish abundance
were analyzed; all factors were significantly dif:erent.
Substantial year to year variation in catch rates obscured
any trend. The 1990 catch ranked fourth among all years
(1276 through 1990). There was no statistical grouping of
operational and non-operational years. Stations immediately
above and below the TMINS discharge were undifferentiated
statistically for the study period. This suggested that
fish abundance was affected by natural fluctuations in fish

populations and environmental factors.




A variety of parasites, diseases, and/or morphological
anomalies was observed on 20 fishes in 1990. The most
prevalent were leeches, skin infections, and anchor wornms
(Lernaea spp.). Patterns of parasitic infection and
morphological anomélies observed in 1990 were similar to
those reported previously. The low frequencies of
affliction encountered on fishes in York Haven Pond

reflected natural conditions.

Creel Surveys

Roving creel surveys were conducted on two weekend days
and two weekdays each month from April through November
1990. A total of 2,639 anglers was interviewed. They
fished for 6,341.71 hours and caught 6,019 fish of which
1,129 were harvested. The resultant catch and harvest per
hour was 0.95 and 0.18 fish, respectively. The angler
community was made up primarily of middle-aged York County
residents who fished from boats or from shore on weekends.
No apgler reported a .change in catch usage as a result of
the 1979 TMINS accident. Most angier'éffort andlsuccesé
took place in the General Reservoir area. Fishes most
frequently caught were smallmouth bass, channel catfish;
walleye, and rock bass.

Analysis of variance revealed that fishing pressure and

success varied among creel survey areas in 1990, but months




were not significantly different in terms of fish caught,
fish kept, and hours fished. The General‘Reservoir
supported the higheét number of anglers, fish caught, and
hours fished. Harvest was higher at the York Haven
Generating Station, but was undifferentiated Statistically
from the General Reservoir.

The number of anglers interviewed in 1990 and their
hours fished were among the highest recorded in the 16 year
study period. Analysis of the multiple year data set
identified the General Reservoir and York Haveﬁ Generating
Station areas as supporting higher levels for all measures
of effort and success than the East and West Dam areas.
Yearly rankings for number of fish caught and kept between
1990 and all other years were undifferentiated.

Channel'catfish, rock bass, smallmouth bass, and walleye
have been the most abundant fishes caught and harvested over
the study period. Fluctﬁations in the catch and harvest of
these species over time were likely related to changes in
angler objectives, size structure of the fish population
sought, and/or production of strong year classes. Most
anglers were fishing as a means of recreation and their
habits appeared unaffected by the presence of TMINS or the

1979 accident.
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Water Quality

Selected water quality parameters were measured at
specific locations throughout York Haven Pond in 1990.
Values determined for water temperature, pH, dissolved
oxygen (DO), and total dissolved solids (TDS) were compared
to specific water quality criteria established by the
Pennsylvania Department of Environmental Resources for the
Susquehanna River. Only pH exceeded the specified criteria,
but values were limited to areas outside the influence of
the TMINS discharge.

The water quality data collected in 1990 was largely
influenced by high river flow, but someutypical seasonal
patterns were evident for a number of parameters.
Generally, mean values for river flow, surface and bottom
velocities, and Secchi disc transparency tended to be higher
in the spring or fall than in the summer. The water
temperature, TDS, pH, and conductivity readings were lower
in the spring or fall and higher in the summer. DO was
inversely related to water temperature. Analysis of
temporal and spatial differences in water temperature, pH,
DO, and TDS revealed significant differences among months.
Oonly TDS exhibited significant differences among sampling
zones, but they were considered biologically insignificant.

Water quality and physical characteristics measured at

the stations along the west shore of TMI appeared quite
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homogeneous. Mean river flow in 1990 was high but slightly
below the record flow of 19289. Water temperature, pH, DO,
and TDS data for the macroinvertebrate stations revealed
some‘year to year differences, yet the 1990 data fell within
the ranges observed previously.

Individual measurements of water temperature, pH, DO,
and TDS differed significantly among years (1974 through
1990) and months. éampling station differences were
significant only for TDS. Significant yearly differences
were unrelated to years of TMINS oOperation or non-operation.

Based on analysis of 17 years of data for water
temperature, pH, and DO, and 13 years for TDS, there is no
evidence of significant influence of the TMINS discharge on
these parameters. Annual and spatial trends appear to be
natural and related to meteorological and/or hydrological

cycles.
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2. BENTHIC MACROINVERTEBRATES

2.1 METHODS

 Benthic macroinvertebrate samples were collected at
three nearshore stations in the Susquehanna River near Three
Mile Island Nuclear Station (TMINS) (Figure 2-1). Specific
locations and habitat characteristics are described in Table
2-1. Samples were collected monthly at each station, April
through November 1990. Benthic macroinvertebrate field and
laboratory methods followed GPU (1987).

Four replicate samples were collected at each station,
on each sampling date, with a standard Ponar grab sampler
(529 cm?). Samples were washed through a U. S. Standard No.
30 sieve in the field to remove excess mud, placed in one or
more sample containers, and preserved in a mixture of 70 to
80% isopropanol and rose bengal stain. The stain
facilitated sorting of macroinvertebrates from the detritus
and sediment present in the sample. Samples were labeled,
data sheets completed, and water quality measurements taken
an accordance with GPU (1987).

In the laboratory, stained samples were washed thréugh
a U. S. Standard No. 30 sieve to remove excess dye and
isopropanol. A portion of the sample was placed into a
white enamel pan and all macroinvertebrates removed; this

procedure was repeated until all macroinvertebrates had been




removed from the entire sample. Organisms were placed in
vials with 70 to 80% isopropanol according to taxonomic
group (i.e., Mollusca, Oligochaeta, Chironomidae).
Specimens damaged beyond identification were not enumerated.
Every tenth oligochaete was placed into a separate vial for
species identification. After completing a sample, the
remaining detritus was preserved in 70 to 80% isopropanol
and retained for quality control purposes. |
All specimens from each sample were enumerated and
identified to the lowest possible taxon using taxonomic
keys, reference collections, and pertinent literature, with
the exception of the chironomid and oligochaete groups.
only portions of these two groups were used for
identification in order to retain a sufficient number of
organisms for biomass estimates (mg/mz). The subsampling
protocol for chironomids and oligochaetes is discussed in
GPU (1987). The oligochaetes and chironomids used in weight
determinations were not identified directly.
Identifications were inferred from the subsamples mounted
for species determinations. After the molluscs were
identified, they were placed in a 7 M solution of HCl to
dissolve the calcareous shells, and rinsed in water. This
was necessary to permit biomass comparisons with the other
taxonomic groups collected. Once identified, organisms were

dried at 55 C for 24 hours to determine weight.
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Macroinvertebrate counts were converted to density
(number/mz) for all analyses. All weights are presented as
biomass (mg/mz). Temporal and spatial comparisons were made
using analysis of variance (ANOVA) and indices of diversity
and percent similarity. Diversity values were computed
using the Shannon-Wiener diversity index (H’). This index

is expressed as:

where

H’ = information per individual,

n; = total number of individuals in ith species, and
N = total number of individuals.

This index takes both total abundance and number of taxa

into account when arriving at an estimate of diversity

(Brower and Zar 1977). '

Since diversity is a measure of the distribution of
organisms among the taxa collected, two communities made up
of completely different species assemblages may have
identical diversity values. Therefore, an estimate of
community similarity in conjunction with the diversity
estimate is desirable. Similarity in community composition

among stations was investigated by an index of percent

similarity, which is expressed as:




PSc = 100 - 0.5 Z |A-B|
where

PSc the percent similarity and

.absolute value of the difference between the

| 2-B|
percentage of a species in samples A and B.
This is a quantitative comparison of the relative similarity
of the community composition and species abundance between
two samples (Whittaker and Fairbanks 1958). Values of this
index range from 0 (no similarity) to 100 (identical
communities).

Analysis of variance (ANOVA) was used to determine
whether any observed variations in Limnodrilus hoffmeisteri
densities among 1990 dates, stations, or replicates were
sigﬁificant. ANOVAs were performed on logarithmic
transformed densities [logg, (density+l)] as was done in
previous years (EA 1985, 1986, 1987; RMC 1988a, 1989, 1990).
If ANOVA indicated significant differences, Tukey’s
studentized range test was used to determine which data

group(s) differed significantly. The ANOVAs were conducted
| using SAS software, Version 6 (SAS Institute, Inc., Cary,

Nc) -
2.2 TEMPORAﬂ AND SPATIAL DISTRIBUTION: 1990

Results of 1990 macroinvertebrate collections are

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

oligochaete, Limnodrilus hoffmeisteri (18,140 specimens,

51.3%) and a chironomid, Chironomus decorus group (4,875,
13.8%), together comprised 65.1% of the total
macroinvertebrate abundance. Seven other taxa comprised an
additional 24.4% of the benthic abundance. These were
Pisidium (3,093, 8.8%), Hexagenia (1,287, 3.6%), Procladius
(1,069, 3.0%), Musculium transversum (964, 2.7%),
Phaenosectra (756, 2.1%), Cryptochironomus fulvus group
(745, 2.1%), and Bothrioneurum veidovskyanum (722, 2.0%).
The remaining 71 taxa accounted for less than 11% of the
total abundance; 46 taxa contributed less than 10 specimens
each.

Following collection of an Asiatic clam, Corbicula
fluminea, by seine in 1984, special effort was made to look
for this species during routine collections for all study
disciplines. During the 1990 benthic and fisheries surveys,
a total of 1,704 C. fluminea was collected (Table 2-3).
Specimens were taken at nine separate locations throughout
York Haven Pond. The benthic surveys accounted for 315
specimens, and represented a substantial increase of C.
fluminea over that reported in 1989 (RMC 1%90). Although
870 specimens were collected from stations below the TMINS
discharge nearly as many (834) were taken from stations

above and outside the influence of the discharge. Most




(78.6%) were collected in the fall (September through
November) as a result of spawning in late spring and summer.
gtandard shell lengths ranged from 1.1 to 22.0 mm, with a
mean of 5.4 mm. Over 98% were juveniles (<10.0 mm) , while
the others were considered adults of one to two years old. ‘

Age classifications followed RMC (1988b) .
2.2.1 sSpatial Distribution

puring 1990, 51 taxa were collected at Stations 1A2 and
11A1; 54 wefe collected at 9B1 (Table 2-4). Total station
density was similar for Stations 1A2 and 11A1; density at
Station 9Bl was a third higher than at the other two
stations (Table 2-5). The oligochaete, Limnodrilus

hoffmeisteri was numerically dominant at all stations (Table

2-6); it comprised over 60% of the total benthic abundance
at Station 9B1, and 47.7 and 41.9% at 1A2 and 11Al1,

respectively. L. hoffmeisteri density at Station 9Bl was

double that of Stations 1A2 and 11Al. The midge, Chironomus
decorus group was second in total benthic abundance; density
was greatest at Station 1A2 (1,420 organism/mz). The
overall density at 11A1 was slightly less (1,0287m2) and
substantially lower at 9Bl (432/m2).

Among the other macroinvertebrates, the mollusc,

pisidium, was the second most abundant taxa at Station 9B1




(860/m2), and ranked third at Stations 11A1 (624/m?) and 1A2
(343/m2). The mayfly, Hexagenia, was the third most
abundant taxa at Station 9B1 (540/m2) and was common at 11A1

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

Station 11A1l (259/m2); although less, densities at the other
stations were similar. The mollusc, Musculium fransversum,
was abundant at Station 9B1 (377/m2); its abundance at
Stations 1A2 and 11A1 was substantially less. The midges,
Phaenopsectra and Cryptochironomus fulvus group, were most
abundant at Stations 1A2 (255/m2)vand 9B1 (217/m?), .
respectively. The oligochaete, Bothrioneurum vejdovskyanum
was abundant at Station 1A2 (274/m2), but was scarce
elsevwhere.

Biomass trends for the three stations were similar to
those observed for density (Table 2-7). The total biomass
was highest at Station 9B1 (4,106.7 mg/mz), intermediate at
Station 11A1 (2,229.6 mg/mz), and lowest at Station 1A2
(1,504.2 mg/mz). Five taxa (Hexagenia, Limnodrilus
‘hoffmeisteri, Chironomus decorus group, Pisidium, and
Corbicula fluminea) made up 83.2% of the biomass at Station
122, 79.0% at Station 11A1, and 89.8% at Station 9B1.

The mayfly, Hexagenia, the fourth ranked taxon
numerically, was the dominant taxon in terms of biomass
(1,091.2 mg/mz) (Table 2-8). It was the dominant taxon at

Stations 11A1 and 9B1 and ranked third at 1A2. The

2~17




numerically dominant taxa, Limnodrilus hoffmeisteri (592.8
mg/mz) and Chironomus decorus group (351.5 mg/mz), also made
up a substantial portion of tpe annual biomass. L.
hoffmeisteri comprised a large portion of the biomass at all
stations; it ranked second at each station, ranging from
381.8 mg/m? at 11A1 to 1004.2 mg/m? at 9B1l. C. decorus
group ranked first at Station 1A2, and comprised a large
portion of the biomass at Station 11Al1. PRisidium
contributed substantially to the annual biomass at all
stations, particularly Station 9B1. The Asiatic clam,
Corbicula fluminea, comprised a substantial portion of the

annual biomass at station 11Al.

2.2.2 Temporal Distribution

Numbers of macroinvertebrate taxa collected at each
station varied among sampling dates; no discernible seasonal
trend was evident (Table 2-4). Monthly, the number of taxa
collected ranged from 31 in July to 42 in August and
October. Variation in the number of taxa was least at
Station 11A1, ranging from 24 (July) to 29 (April), and
greatest at Stations 1A2 and 9B1 (range 17 to 27). The
number of taxa was highest at Station 1121 on each sample
date.

Monthly densities in 1990 increased from April to a peak

in June, declined through August, and increased to a second
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peak in October (Table 2-5). Generally, individual station
densities followed similar trends, peaking in June (11A1 and
9B1) or July (1A2), then decreasing, only to increase to a
second and larger peak in September (9B1) or October (1A2
and 11A1). These peaks were largely attributable to
increased densities of Chironomus decorus group and

Limnodrilus hoffmeisteri, and to a lesser extent, Pisidium

and Hexgenia (Table 2-9). L. hoffmeisteri densities peaked
in July at Station 1A2, August at 11A1, and September at
9B1. Differences in’periods of peak abundance indicated
that the L. hoffmeisteri breeding cycles were not
synchronous among the stations. €. decorus group was nore
limited in its abundance; most (42.7%) were collected in
October, when populations peaked at all stations.

Monthly biomass values increased from April to a peak in
June, declined through August, and reached a secondary
peaked in November (Table 2-7). Individual station biomass
values followed similar trends, reflecting the bimodal
nature of macroinvertebrate abundance. High biomass values
in June were primarily due to Hexagenia, which comprised
over 62% of the monthly biomass (Table 2-10). The secondary

peak in November resulted mostly from Limnodrilus

hoffmeisteri, Chironomus decorus group, and Hexagenia

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

Biomass trends for C. decorus group were similar to density
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trends; peak biomass occurred in the spring (April through
June) followed by a second peak in the fall (October or

November). L. hoffmeisteri biomass values paralleled

density trends observed at Stations 1A2 and 9B1; highest
values occurred in July at Station 1A2 and September at
Station 9B1. 1In contrast, the biomass at Station 11A1 was
low during the peak abundance in August. The slight
difference between density and biomass peaks at the stations
indicated the presence of smaller individuals. Biomass
trends for Hexagenia were similar to those for density at
Station 1A2. However, biomass at Stations 11A1 and 9B1 was
low during the peak abundance in April, also indicative of
smaller individuals.

A three-factor ANOVA was performed on log-transformed

densities of Limnodrilus hoffmeisteri, to assess trends with

respect to sampling month and station (Table 2-11). L.

hoffmeisteri was selected because of its historical

abundance at all stations. The ANOVA indicated significant
differences among stations and months. Tukéy’s studentized
range test was used to determine which stations and months
were significantly different (Table 2-12). Comparison of
the monthly means showed that April and November ranked
lowest and October highest; they were significantly
different from each other. However, mean densities for all

other months were similar. The Tukey’s studentized range




y

test for station differences indicated that densities of L.

hoffmeisteri at Stations 11A1 and 1A2 were similar and

significantly different from Station 9B1. Interaction of
station and month differences was also significant. Thus,
densities for the three stations did not exhibit the same
trends from one sample month to another, which weakens any

meaningful interpretation of these differences.
2.3 COMMUNITY ANALYSIS: DIVERSITY AND SIMILARITY

Diversity of benthic macroinvertebrates in 1990 was
calculated with the Shannon-Wiener Index (H’). Annual
station values were very similaf at Stations 142 (2.57) and
9B1 (2.42) (Table 2-13). Monthly station H’ values were
variable and ranged from 1.72 in August at 9B1 to 3.47 in
April at 11Al1. Overall, diversity was high in the spring
and low in the summer and fall (July through November).
This generally reflected the evenness component
(distribution of individuals within taxa) rather -than
richness (number of taxa). Lower diversity values were
usually associated with the numerical dominance of a
particular taxon. For example, the low diversity value
observed in August was attributed to a substantial increase

in the abundance of Limnodrilus hoffmeisteri at all

stations, especially 9B1 where it comprised over 86% of the




organisms among 22 taxa. Higher H’/ values in the spring
were the result of a more even distribution of individuals
among the taxa.

In addition, spatial variations in diversity may also
reflect a relatively low habitat complexity (Poole 1974).
The primarily silt énd clay substrate at all three stations

1limits community composition to predominantly infaunal

species. A more varied substrate composition, including
greater amounts of other substrate components (i.e., cobble,
gravel, coarse detritus) typically provides a more diverse
habitat and an increase in available niches for a greater
nunber of taxa. |

Substantial seasonal variability in community
composition characterized the 1990 benthic macroinvertebrate
collections. Monthly percent similarity indices (PSc) among
station pairs varied from 49.7% between Stations 1A2 and 9B1
in April, to 83.3% between Stations 1A2 and 11A1 in August
(Table 2-14). The low PSc between Statiohs 1A2 and 9Bl in
April was due to the high proportion of Hexagenia and

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

wise station comparisons for 1990 indicate that stations
paired with the TMINS discharge (11Al) had higher PSc values
(74.4% and 78.8%) than the other station pair. Benthic
communities at Stations 1A2 and 9Bl were least similar

(69.1%). The differences among PSc values in 1990 were



probably attributed to microhabitat differences among

stations.
2.4 MULTIPLE~YEAR COMPARISON

To determine if differences ekisted between the 1990
benthic community data and data collected previously (1976
through 1989), comparisons were made of the number of taxa,
diversity and percent similarity indices, total
macroinvertebrate density, and density of key taxa.

Total number of macroinvertebrate taxa collected at each
station over the 15-year period has been highly variable,
especially at Station 1A2 (Figure 2-2). Number of taxa in
1990 was within the range observed previously at all
stations. Compared to 1989, the number of taxa in 1990 was
slightly higher at Station 9B1 and noticeably lower at 1A2
and 11A1. Number of taxa collected in 1990 was generally
comparable to that collected from 1984 through 1989, which
represented a period of reduced taxa richness at all
stations. However, the 1990 spatial trends in number of
taxa differed from those of 1984 to 1986. Station 9B1
supported the greatest number of taxa in 1990, followed by
Stations 1A2 énd 11A1. In 1988 and 1989, Station 1A2
yielded the greatest number of taxa, aé’well as most

previous years (1976 through 1983).
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Comparison of 1990 Shannon-Wiener diversity values (H’)
with those for 1976 through 1989 indicated that the 1990
values were among the highest observed in the 15-year period
(Figure 2-3). In fact, diversity at Station 11A1 was the
highest to date. The H’ values have steadily increased at
Station 11Al1l since 1984. Diversity at Station 1A2 declined
in 1990 but was still within the historical range. The 1990
values at all stations were most similar to the higher
values recorded prior to 1984. Diversity relationships
among stations for 1990 were similar to those observed for
non-operational years (1979 through 1985). Diversity at
Station 1A2 was higher during the operational years, 1976
through 1978 and 1988 and 1989, than those years following
the TMINS shutdown (1979), when diversity at Stations 11A1
and 9B1 was comparable to Station 1A2.

The PSc values for 1976 through 1290 ranged from 57 to
95% (Table 2-15). Percent similarity for the three station
pairs was usually greater than 75%, indicating a high degree
of similarity among station communities. The 15-year PSc
data, for each station pair, indicated that similarity
between each of the station pairs was comparable. The two
downstream stations, 11A1 and 9B1, exhibited the greatest
similarity (82 percent), while the least similarity (77

I )
percent) occurred between the upstream control station (1A2)

and the station located 1,975 m downstream of TMINS (9Bl1).
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In 1990, percent similarity between all station pairs
generally decreased from the values reported in 1989, yet
was within the ranges reported previously. The differences

that existed were attributable to minor shifts in current

. velocity and substrate composition. Generally, the same

type of benthic community existed at all three stations.
Total macroinvertebrate density (number/m?) at all
stations was highly variable over the years, suggesting tﬁe
effect of variable environmental conditions (Figure 2-4).
Past reports have cited fluctuating river flow (resulting
from flood or drought), water temperature trends, substrate
differences, and insect life cycles as some of the sources
for the long-term fluctuations observed at the TMINS
stations. Generally, overall densities at all stations
decreased from the period of plant operation (1976 to 1978)
to the period following TMINS shutdown. Total
macroinvertebrate density in 1990 increased over that
reported in 1989, except at Station 11A1. This increase was
primarily due to a large gain in Limnodrilus hoffmeisteri
abundance. The increase in density likely resulted from
favorable water temperatures which resulted in several
successful breeding cycles. Spatial density trends for 1990
showed a pattern reminiscent of that observed during non-
operational years. Prior to the TMINS shutdown in 1979,
densities were greatest at Station 11A1; after shutdown,

Stations 1A2 or 9B1 had the greatest benthic abundance.
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Limnodrilus hoffmeisteri has consistently been among the
dominant benthic macroinvertebrates in the TMINS
collections, comprising 31 to 84% of the total abundance
from 1976 through 1989. In 1990, L. hoffmeisteri ranked
first and comprised 51.3% of the total abundance.

Generally, L. hoffmeisteri densities were high during the
period 1976 through 1980, and much reduced from 1981 through
1984 (Figure 2-5). Since 1985, L. hoffmeisteri densities
have been variable. In 1990, densities were comparable to
those collected during 1981 to 1984. Density at Station 1A2
(upstream of the TMINS discharge) in 1990 was the highest
since 1986 and represented a 75.6% increase over that
reported in 1989. Densities at Stations 11A1 and 9B1, were
.also noticeably above those reported in 1989, yet were
within their ﬁistorical ranges.

The increase in L. hoffmeisteri density in 1990 suggested

a natural response to favorable environmental conditions.
High densities of L. hoffmeisteri may be due to reduced
scouring of the bottom sedimenﬁ, favorable river flow,
and/or warmer water temperatures in’ the spring and summer
which may afford better breeding conditions resulting in a
population increase.

| The midge, Chironomus decorus group, second in annual
abundance prior to 1989, was the second most abundant taxa

in 1990, accounting for 13.8% of the total density. Annual




station densities of C. decorus group have varied by an
order of magnitude over the study period (Figure 2-6). No
consistent pattern among stations was evident.- In 1990, C.
decorus group densities decreased sharply at all stations.
In fact, density at Station 9B1 declined 83.6% from that
reported in 1989, while dénsity at 1A2 and 11Al1 declined
25.3 and 58.2%, respectively. Although reduced from peak
densities reported in 1989, all values were within the range
of previous years.

None of the station abundance data for benthic
macroinvertebrate communities suggest influence by TMINS.
Fluctuations in environmental variables, especially river
flow and water temperature, seem to exert the predominant

influence on the benthic communities in York Haven Pond.
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TABLE 2-T.

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

Station Number B Location and Description

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

TM-MI-11A1 West shore of Three Mile Island, 10 to 25 m downstreaﬁ from
discharge, 1 to 15 m offshore. Water depth ranged from
0.25 to 2.0 m. Substrate composed of silt, clay, fine sands,

gravel, and organic detritus.

TM-MI-98B1 West shore of Three Mile Island, 1975 m downstream from
' discharge, 1 to 15 m offshore. Water depth varied from 0.5

to 2.25 m., Substrate composed of silt, clay, fine sands,
and organic detritus.

* Prefix TM-MI- deleted from station number for discussion in text.
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TABLE 2~2 NUMBER AND PERCENT ABUNDANCE OF MACROINVERTEBRATES COLLECTED FROM STATIONS NEAR TMINS,
APRIL THROUGH NOVEMBER 1990.

- - o - - - - —— - - - -~ - -

CUMULATIVE CUMULATIVE

TAXA NUMBER PERCENT TOTAL PERCENT
Limnodriius hoffmeisteri 18140 51.3 18140 51.3
Chironomus decarus b 4875 13.8 23015 65.1
Pisidium 3083 8.8 26108 73.9
Hexagenia 1287 3.6 27395 77.5
Procladius 1069 3.0 28464 80.5
Musculium transvarsum 264 2.7 29428 83.3
Phaenopsectra 756 2.1 30184 85.4
Cryptochironomus fulvus 745 2.1 30929 87.5
Bothrianeurum vejdovskyanum 722 2.0 31651 89.5
Gammarus fasciatus 584 1.7 32235 91.2
Hydraolimax grissa 480 1.4 32715 92.6
Arcteonals lomondi 418 1.2 33133 83.7
Corbicula fluminea 315 0.9 33448 94.6
Tubi1ficidae 262 0.7 33710 95.4
Iiyodrilus templetont 247 0.7 33957 96.1
Chironomid pupae 166 0.5 34123 96.5
Coelotanypus 153 a.4 34276 87.0
Helobdella elongata 145 0.4 34421 87.4
Ceratopogonidae 139 0.4 34560 87.8
Limnodrilus udekemianus 118 0.3 34678 88.1
Polypedilum scalaanum 108 D.3 34787 98.4
Ablabesmyia 107 0.3 34894 98,7
Manayunkia speciosa 66 0.2 34960 88.9
Stenelmis 42 0.1 35002 99.0
Nematoda 41 0.1 35043 9g9.1
Tanytarsus 30 0.1 35073 99.2
Branchiura sowerbyi 28 0.1 35101 898.3
Musculium 25 g.1 351286 99.4
Limnodrilus claparedianus 23 0.1 35149 99.4
Helobdella stagnalis 14 0.0 35163 99.5
Epoicocladius 13 0.0 35176 99.5
Dubiraphia 12 0.0 35188 99.6
Demicryptochironomus 12 0.0 35200 99.6
Erpobdellidae 11 0.0 35211 95.6
Prostoma 9 0.0 35220 99.6
Optioservus g g.0 a5z28 99.7
Qecetis 8 0.0 35237 89 .7
Anodonta cataracta 8 0.0 35245 99.7
Actinobdella inequiannulata 8 0.0 35253 99.7
Stylurus 7 0.0 35260 899.8
Dicrotendipes neomodestus 7 0.0 35267 29.8
Fossaria 6 0.0 35273 899.8
Quistadrilus multisatosus [ 0.0 35279 99.8
Eudochironomus . 6 g.0 35285 89.8
Aulodrilus pluriseta 5 0.0 35290 99.8
Nectopsyche 4 0.0 35294 89.9
Stalis 3 0.0 35297 99.9
Cricotopus 3 0.0 35300 99.9
Corixidae 3 0.0 35303 Q9.9
Potamanthus 3 0.0 35306 9.9
Lumbricul idae 3 0.0 35309 99.9
Nematomorpha 3 0.0 35312 99.9
Hydropsyche 2 0.0 35314 89.9
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TABLE 2-2 CONTINUED.

Chaoborus
Potypedium {1)1tinoense
Dero
Enchytraaidae
Chrysops .
Placobdel ia papiilifera
Baetis
Orthocladius
Harnischia
Psychomy1idae
Microchironocmus
Tricorythodes
Stenonema
Euktaefferiella
Orconectes
Dugesia tigrina
Mystacides
Macranychus
Sigars
Cryptotendipes
Cantroptilum
Amnicola
Sparganophi tus
Ephemerella
Baetisca
Cladopelimas
Natarsia
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TABLE 2-3

shetl length frequency <5 mm droups) and relative age (years) of Corbicula fluminea, collected
by seine and Ponar grab near TMINS, April through Hovember 1990. Statjon prefix for seine (TM-SE-)
and benthos (TM-M1-) was deleted from table.

Length seine Benthos . Total Age
{mm) 1385 10B5  16A1  10A2% 9B3* 4A2 182 1AT*__9B1* (Years)

0-5.0 267 " 78 113 121 3 69 71 84 - 797 <0.5
5.1-16.0 298 5 65 268 130 4 11 59 25 875 0.5-1.0
10.1-15.0 12 - 4 2 2 - 1 1 1 23 1.0
15.1-20.0 4 - - - - - 1 - 1 6 1.1-1.5
20.1-25.0 - - - 1 - 1 - 1 - 3 1.6-2.0
Total 581 16 147 384 253 8 g2 142 91 1704

* stations located at or below the TMINS discharge.




TABLE 24

Number of macroinvertebrate taxa collected each month at stations near TMINS, April through
November 1990.

Station Apr May Jun Jul Aug Sep Oct Nov Total )
TH-MI-1A2 26 23 25 21 22 18 27 17 51
TM-MI-11A1 29 26 28 24 27 25 28 26 51
TH-M1-981 22 23 24 19 22 25 27 24 54 .
1
Total 41 37 37 31 42 36 42 34 80
1
TABLE 2-5

Monthly density (nmber/mz) of benthic macroinvertebrates collected at the sampling stations
near TMINS, April through November 1990.

Total
Station Apr. May Jun dul Aug Sep Oct Nov Mean :
TM-MI-1A2 2547 4272 9400 10279 4008 3431 10884 2306 5891
TH-HI-11A1 5312 4834 7462 5014 5269 6555 8596 5695 6092 .
TM-M1-981 5057 6493 8171 5676 9858 14527 9702 11696 8808 c
Jotal Mean 4305 5200 8344 6990 6378 8171 9727 6566 6960
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TABLE 2-6 DENSITY (NUMBER/m2) AND PERCENT COMPOSITION OF MACROINVERTEBRATES COLLECTED AT EACH
STATION NEAR TMINS, APRIL THROUGH NOVEMBER, 1980,

- - . o o o A S T . e o

— o 1 1o o

1A2 11A1 gB1

Species Density Percent Density Percent Dansity Percent
Ablabesmyia . 12 0.2 32 0.5 19 0.2
Actinobdellia inequiannulata : 1 0.0 1 0.0 2 0.0
Amnicola . . . . . 1 0.0
Anodonta cataracta . . 3 0.0 2 0.0
Arcteonais lomondi 3 0.1 145 2.4 89 1.1
Aulodrilus pluriseta 3 0.1 . . . .
Baetis . . 1 0.0 . .
Baetisca 1 0.0 . . . .
Bothrioneurum vejdovskyanum 274 4.7 73 1.2 80 0.9
Branchiura sowerbyt 16 0.3 1 0.0 . .
Centroptilum 1 0.0 . , - .
Ceratopogonidae 1B 0.3 35 D.6 28 0.3
Chaoborus . . . . 1 0.0
Chironomid pupae 54 0.9 21 0.3 23 0.3
Chironomus decorus 1420 24.1 1028 16.9 432 4.9
Chrysops . . 1 0.0 . .
Cladopeima . . . . 1 0.0
Coelotanypus 18 0.3 26 0.4 46 0.5
Corbicula fluminea . 48 0.8 84 1.4 54 0.6
Corixidae 1 0.0 . . 1 0.0
Cricotopus 1 0.0 1 0.0 . .
Cryptochironomus fulvus 64 1.1 159 2.6 217 2.4
Cryptotendipes 1 a.0 . . . .
Demicryptochironomus . . 6 0.1 1 0.0
Daro 1 g.0 . . 1 0.0
Dicrotendipes neomodestus 4 0.1 . . N .
Dubiraphia 3 0.1 1 0.0 3 0.0
Pugesia tigrina . . 1 0.0 . .
Enchytraeidas 1 0.0 . . . .
Ephemerella . . . . 1 0.0
Epoicocliadius 1 0.0 2 0.0 8 0.1
Erpobdellidae R . 6 0.1 . .
Eudochironomus . . . . 4 a.0
Eukiefferialla 1 0.0 . . B .
Fossaria . B . . 4 0.0
Gammarus fasciatus 17 D.3 197 3.2 131 1.5
Harnischia . . . B 1 0.0
Halobdella elongata 6 0.1 53 0.9 27 0.3
Helobdella stagnalis . . 8 0.1 . .
Hexagenia a9 0.8 171 2.8 540 6.1
Hydratimax grisea 55 g.8 156 2.6 73 0.8
Hydropsyche . . 1 0.0 1 0.0
Ilyodrilus templatoni 55 0.9 58 1.0 32 0.4
Limnodrilus claparedianus 4 0.1 10 0.2 . .
Limnodrilus hoffmeisteri 2810 47.7 2553 41.9 5353 60.2
Limnodrilus udekemianus 57 1.0 ' . 12 0.1
Lumbricul idae 2 0.0 . . . .
Macronychus . . 1 a.0 . .
Manayunkia speciosa 1 0.0 38 0.6 . .
Microchironomus . . . . 1 0.0
Muscul ium 10 0.2 5 g.1 N .
Musculium transversum 53 0.9 139 2.3 377 4.2
Mystacides - 1 0.0 . . . .
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TABLE 2-6 CONTINUED.

1A2 11A1 9B1

Species Density Parcent Density Percent Density Parcent
Natarsia 1 0.0 . - - .
Nectopsyche . . 1 0.0 1 0.0
Nemataoda S 0.1 17 0.3 3 0.0
Nematomorpha . . . . 2 0.0
Qacetis 1 a.o0 . . 4 0.0
Optioservus 1 0.0 2 0.0 2 0.0
Orconectes . . . . i 0.0
Orthocladius . . 1 0.0 . .
Phasnopssactra 255 4.3 118 1.9 74 0.8
Pisidium 343 5.8 624 10.2 860 8.7
Placobdelia papiliifera . . 1 0.0 1 0.0
Polypedilum scalaenum 23 0.4 i8 0.3 24 0.3
Polypedium 1ilinoense . . 1 0.0 1 g.0
Potamanthus 1 0.0 1 6.0 1 0.0
Procladius 178 .3.0 259 4.2 195 2.2
Prostoma 1 0.0 4 0.1 . .
Psythomy1idae . . . . 1 0.0
Quistadrilus multisetosus 2 0.0 2 0.0 . .
Sialis M . . . 2 0.0
Sigara ' . . . 1 0.0
Sparganophilus 1 0.0 . . . .
Stenelmis 9 0.2 14 0.2 2 0.0
Stenonema . 1 a.o0 . .
Stylurus 2 0.0 1 0.0 1 .0
Tanytarsus 5 g.1 10 0.2 3 a.0
Tricerythodes . . . . 1 0.0
Tubificidae . . 5 0.1 150 1.7

e 2 -




TABLE 2-7

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

. ) Tatal
Station Apr Hay dun Jul — Aug Sep oct Nov Mean

TH-MI-1A2 667.3 1669.2 3130.4  2254.7 576.1 820.9 2463.6 451.3 1504.2
TH-MI-T1AT  3819.5 1914.9 3814.3 1337.9 666.4 1445.6 2269.8 2568.0 2229.6

TH-M1-981 2938.1 4241.5 10510.4 4337.9 1437.6 2638.9 2328.0 4421.1% 4106.7

Total Mean 2475.0 2608.5 5818.4 2643.5 893.4 1635.2  2353.8 2480.2 2613.5
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TABLE 2-8 BIOMASS (mg/m2) AND PERCENT COMPOSITION OF MACROINVERTEBRATES COLLECTED AT EACH
STATION NEAR TMINS, APRIL THROUGH NOVEMBER,. 19S0.

= - - - n e S . b e g e B Y . - o . O P A S0 o i, e

Species Biomass Percent Biomass Parcent Biomass Percent
Ablabesmyia 2.5 0.2 2.4
Actinobdella inequiannulata 5.6 0.4 0
Amnicola . .

Anodonta cataracia .
Arctecnais lomondi M
Aulodrilus pluriseta M
Baatis .
Beetisca M
B8othrioneurum vejdovskyanum 25.86
Branchiura sowerbyi 29.3
Centroptiium M
Ceratopogonidae 2.2
Chaoborus .
Chircnomid pupae 19.0
Chironomus decorus . 525.5
Chrysops
Cladopeima
Coslotanypus . 1
Corbicula fluminea 71
Corixidae ]
6
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Cricotopus
cryptochironomus fulvus
Cryptotendipes M
Demicryptochiranomus .
Dero -
Dicrotendipes nsomodestus 4}
Dubiraphia 0
pugesia tigrina
Enchytraeidae
Ephemarella
Epoicociadius a.
Erpobdel | idae .
Eudochironomus .
Eukiefferialla M
Fossaria .
Gammarus fasciatus 1.
Harnischia .
Helobdells elongata 1.
Helobdella stagnalis
Hexagenia 135
Hydrolimax grisea 9
Hydropsyche
Ilyodrilus templetoni 0
1
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Limnodriltus claparedianus

Limnodrilus hoffmeisteri 39
Limnodrilus udekemianus

Lumbriculidae

Macronychus

Manayunkia speciosa 0
Microchironomus

Musculium 2.0
Muscul fum transversum 8.2
Mystacides M
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TABLE 2-8 CONTINUED.

] . I. - - .
.t — Bt ~ =

Species

Natarsia

Nactopsyche

Nematoda

Nematomorpha

Oecetis

Optiaservus
Orconectes
Orthocladius
Phaenopsectra
Pisidium

Placobdellia papiliifera
Palypedilum scalaenum
Polypedium {llinoense
Potamanthus
Procladius

Prostoma
Psychomyiidae
Quistadrilus multisestosus
Sialis

Sigara

Sparganophilus
Stenalmis

Stenonema

Stylurus

Tanytarsus
Tricorythodes
Tubificidae

Note: (.) indicates that no Iindividuals were collected

{M) indicates that individuals were collected bu

the balance, or individuals were not weighed.

.

t the waight was less than the sensitivity of




TABLE 2-9

Monthly density (nunber/mz) of the dominant macroinvertebrate taxa (>2% of the total organisms) collected from stations

near TMINS, April through November 1990.

Dashes indicate taxa not present.

Apr May Jun Jul Aug Sep Oct Nov Total Mean

Limnodrilus hoffmeisteri

TH-H1-1A2 874 1791 3809 6205 2594 1923 4154 1129 2810

TH-M1-11A1 1007 2117 3180 3232 3554 2358 2542 2429 2552

TN-MI-9B1 1276 3544 4853 2490 6621 9811 6200 8029 5353
Chironomus decorus group ) -

TH-MI-1A2 524 827 3483 775 123 558 5019 47 1420

TM-MI-11A1 917 326 1583 61 8 1158 3530 610 1028

TH-MI-981 369 227 165 1% 47 336 1300 1002 432
Pisidium

TH-MI-1A2 104 298 865 855 61 123 232 198 343

TH-MI-11A1 250 302 487 562 496 1408 884 605 624

TH-M1-981 397 232 1115 1044 1158 2221 619 90 860
Hexagenia

TH-MI-1A2 19 5 33 - - 137 194 5 49

TH-MI-11A1 435 132 203 52 9 151 269 118 1m

TH-H1-981 1333 562 1115 175 5 184 354 591 540
Procladius

TH-MI-1A2 28 5 5 421 548 317 ok 5 178

TH-MI-11A1 855 99 19 113 628 269 52 33 259

TH-M1-981 619 113 9 47 80 510 156 24 195
Muscul jum transversum

TH-KI-1A2 9 19 14 38 9 - - 336 53

TH-HI-11A1 33 19 47 354 14 33 165 &49 139

TH-MI-981 132 61 198 1186 364 354 156 562 377
Phaenopsectra

TH-M1-1A2 732 832 477 - - - - - 255

TH-MI-11A1 666 132 142 - - - - - 118

TM-H}-981 307 274 9 - - - - - 74
Cryptochironomus fulvus group

TH-HI-1A2 &6 &7 9 132 90 28 128 9 (1

TH-MI-11A1 284 180 52 128 61 3 284 274 159

‘TH-M1-981 189 165 128 109 94 165 255 628 217
Bothrioneurum vejdovskyanum

TH-MI-1A2 19 24 227 1347 340 33 198 5 274

TH-M1-11A1 g 99 113 28 - ] 9 255 73

TH-H1-981 24 109 142 5 42 261 9 66 80
All Other Taxa

TH-MI-1A2 170 425 477 496 241 312 845 572 445

TH-MI-11A1 794 1427 1635 482 468 1158 860 922 968

TM-H1-981 411 1205 435 605 1446 704 652 704 770
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TABLE 2-10

Monthly biomass (mglm?') of key macroinvertebrate taxa (>1.8% of the total biomass) collected from stations near TMINS,

April through November 1990.

Dashes indicate taxa not present.

Apr May Jun Jul Aug Sep oct Novy Total Mean
. Hexagenia

TH-MI-1A2 85.1 5.7 199.0 - - 156.9 618.1 17.5 135.3

TH-MI~11A1 1733.9 885.6 2074.2 541.1 31.2 332.7 301.5 562.8 807.9

TH-M1-9B1 1943.8 2529.8 B654.1 2802.4 14.6 157.8 549.1 1992.4 2330.5
Limnodrilus hoffmeisteri

TH-MI-1A2 166.8 358.7 543.0 684.8 384.2 245.7 551.0 204.6 392.4

TM-MI-11A1 164.0 268.4 686.3 330.3 329.4  209.8 458.4 609.6 381.8

TH-KI1-9B1 294.0 937.1 1275.5 416.4 962.7 1700.4 1245.7 1202.3 1004.2
Chirenomus decorus group

TH-MI~1A2 345.9 708.9 2093.1 146.0 39.2 229.7 613.4 7.4 525.5

TH-HI-11A1 819.9 319.5 463.6 7.1 3.8 265.6 597.8 387.0 358.0

TM-KI-9B81 155.5 270.8 73.2 - 1.3 120.0 201.3 535.4 171.0
Pisidium

TH-HMI - 1A2 12.3 242.0 104.0 578.4 7.6 14.6 27.9 24.1 126.4

TH-MI-11A1 29.8 38.3 56.7 67.1 57.6 168.7 106.3 69.0 74.2

TM~MI-9B1 47.7 50.1 134.2 125.7 138.9 266.5 74.7 10.9 106.1
Corbicula fluminea

TH-KI-1A2 - - - 42.1 - 99.7 353.5 77.0 7.5

TH-MI-11A1 - - 72.9 166.8 9.0 192.8 219.3 460.3 141.0

TM-MI-9B1 - - - - - 11.5 53.9 424.8 73.8
Museul iun transversum

TH-M1-1A2 0.9 15.6 3.8 4,2 0.9 - - 39.7 8.2

TH-MI-11A1 12.3 4.7 18.4 124.8 7.6 64.7 35.0 54,3 40.2

TM-MI-9B1 25.5 40.6 138.5 512.3 4&7.2 98.3 105.4 83.6 131.4
Erpobdel lidae

TM-MI-1A2 - - - - - - - - -

TM-MI-11A1 629.5 119.1 - - 59.5 85.5 208.4 145.6 156.0

TM-MI-981 - - - - - - - - -
Gammarus fasciatus

TH-MI-1A2 - - 2.4 2.4 2.4 - - 3.3 1.3

TH-M1-11A1 7.6 89.3 352.1 33.6 - 3.3 4.2 50.1 67.5

TH-MI1-981 - 14.2 90.7 461.7 1.9 - 0.9 78.9 al.o0
All Other Taxa

TM-M1-1A2 56.2 338.4 185.2 796.8 141.8 74.2 299.6 57.6 243.7

TH-MI-11A1 422.5 190.0 85.1 67.1 168.2 122.4 338.8 229.2 202.9

TH-M1-981 471.6 398.9 144.1 19.4 260.9 184.3 96.9 92.6 208.6
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TABLE 2-11

Three-factor analysis of variance test results for Limnodritus hoffmeisteri collected from
stations near TMINS, April through Hovember 1990. Test was performed on I.r:ge {density +1).

Source df Sum of Squares Mean Square F Vvalue - P Value

Model (r2=0.840) 53 86.195 1.626 4.15 0.0001*
Month 7 24.847 3.550 9.07 0.0001*
Station 2 13.960 6.980 17.83 0.0001*
Replicate 3 0.670 0.223 0.57 0.6377
Month-Station 14 364.248 2.446 6.25 0.0001*
Honth-Replicate 21 10.083 0.480 1.23 0.2799
Station-Replicate 6 2.387 0.398 1.02 0.4279

Error 42 16.445 0.392

Corrected Total 95 102.640

* significant at P<0.01.
TABLE 2-12

Summary of Tukey’s studentized range tests for Limnodrilus hoffmeisteri cotlected near THMINS,
April through November 1990, Underlined means are not significantly different (P<0.05) and
are ranked from highest to lowest transformed tloge {density+1)]1 mean. Means are listed
parenthetically.

Honth Cct Jun Aug Sep Jul May Nov Apr
(8.28) (8.23) (8.18) (8.13) (8.13) (7.66) (7.20) (6.84)

Station  TH-MI-981 TH-HI-11A1 TH-MI-1A2
(8.34)- (7.73) (7.42)
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TABLE 2-13

Monthly diversity indices for the macroinvertebrates collected at stationé near TMINS,

April through November 1990.

Station Apr May Jun Jul Aug Sep  bct " Hov  Annual
Diversity

TM~MI-1A2 2.56 2.51 2.16 2.07 1.9 2.26 2.06 2.30 2.57

TH-MI-11A1 3.47 2.91 2.60 2.13 1.85 2.64 2.52 2.94 3.10

TM-M1-981 3.09 2.59 2.07 2.23 1.72 1.82 2.07 1.87 2.42

Monthly

Diversgity 3.28 2.89 2.53 2.38 2.00 2.25 2.35 2.41 2.79

TABLE 2~14

percent similarity indices for the macroinvertebrate communities collected at stations

near THINS, April through November 1990.

Station -

Pairs Apr May Jun Jul Aug Sep Oct Nov Annual
1A2-11A1* 61.3 63.3 75.4 T7.4 B33 67.7 82.3 76.2 78.8
1A2-981 49.7 59,1 S5.9 563 71.3  72.1 61.8 60.3 &9.1
11A1~981 67.5 79.4 60.5 68.6 B2.4  63.7 62.1 69.7 76.4

* Station prefix TM-MI- deleted from table,




TABLE 2-15

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

Year . Station Pair Comparisons
1A2-11A1% . 1A2-9B1 11A1-9B1

1976 70 91 76
1977 83 83 95
1978 79 81 91
1979 92 88 86
1980 92 87 ‘89
1981t 95 85 85
1982 85 79 82
1983 77 84 78
1984 70 74 80
1985 77 ‘ 75 76
1986 57 63 72
1987 80 72 ' 85
1988 68 57 81
1989 78 70 82
1990 79 " 69 74
Mean 79 . 77 82

* Station prefix TM-MI- deleted from table.
+ Approximated from Nardacci and Associates (1982).
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3. ICHTHYOPLANKTON
3.1 METHODS

Ichthyoplankton samples were collected weekly at eight
stations in York Haven Pond, April through August 1990
(Table 3-1 and Figure 3~1). On each date, stations were
sampled randomly at night to minimize any time bias
(Nardacci and Associates 1979).

Two replicate samples were taken at each station with a
pair of 0.5 m (0.5 mm mesh) plankton nets mounted to square
frames. A detachable cup was fastened to the cod end of
each net to facilitate removal of the sample. The nets were
deployed off the bow of a boat, and set immediately beneath
the water surface. The boat was maneuvered upstream, 10 to
20 m offshore, for four minutes. This allowed coverage of
about 200 m of shoreline at each station; actual distance
covered varied with river flow cohditions. The volume of
water filtered through each net was measured with a General
Oceanics digital flowmeter (Model 2030) mounted in ﬁhe
center of each net mouth. Flowmeters were calibrated in
accordance with GPU (1987).

At the end of each sample run, nets were rinsed th;ee
times and replicate filtrates were poured into separate
sample jars. Samples were immediately preserved in 20%

formalin and transported to-the laboratory. Physicochemical
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data recorded for all collections were time, air and surface
water temperatures, dissolved oxygen, pH, and surface water
velocity. On each date, river flow (at 0700 h) was obtained
from the River Forecast Center in Harrisburg, Pennsylvania.

In the laboratory, samples were rinsed; specimens
sorted; and the ichthyoplankton stored in 40% isopropanol.
Specimens were examined under a binocular dissecting
microscope and identified to the lowest feasible taxon using
various taxonomic references kAuer 1982; Buynak ané Mohr
1978a, 1978b, 1979a, 1979b, 1979c, 1980; Hardy 1978; Jones
et al. 1978; Lathrop 1982; Nardacci and Associates 1978;
Snyder et al. 1977} Wang and Kernehan 1979).

Larvée that were damaged beyond recognition or too
distorted to identify were tabulated as unidentifiable.
Larvae of the genus Lepomis, indistinguishable to species,
were categorized as sunfishes. The category "sunfishes",
previously (EA 1985, 1986, 1987) referred to as Lepomis
gibbosus /macrochirus (pumpkinseed/bluegill), refers to the
same here.

A list of fishes collected in 1990 is presented in
Table 3-2. Scientific and common names and taxonomic order
of presentation followed Robins et al. (1980).

Following identification, specimens were measured to
the nearest 0.5 mm interval (total length, TL or fork

length, FL wheq applicable) with an ocular micrometer or a




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

Length data for each species were categorized into
larvae or young. Larvae were defined as the early stage of
development after hatching during which the yolk sac and
jarval finfold were absorbed, and the fins and fin rays were
formed. The larval stage was subdivided into protolarva,
mesolarva, and metalarva after Snyder (1976). The term
young was used to designate fish spawned during the current
season which were fully transformed larvae. Young wvere
characterized by the attainment of the adult compliment of
rays and/or spines in all fins. Fish greater than 25.0 mm
FL were hot included in ichthyoplankton data tabulations and
consequently are not reported herein.

A quantitative expression of the ichthyoplankton catch
converted the number of larvae to density. Density was
defined as the number of larvae per 100 cubic meters of
water (No./100 m3). As in previous reports (EA 1985, 1986,
1987; RMC 1988a, 1989, 1990), most statistical tests used
log-transformed densities in order to linearize and
normalize the data, and to reduce differences in catch
density variances.

The similarity of species composition among stations
was determined by calculating percentage similarity index

(PSc), as described in Chapter 2. The ichthyoplankton




community diversity was evaluated by calculating the
Shannon-Wiener diversity index (H’) for each station and
date (Chapter 2). High diversity values indicate an even
distribution of individuals among species. Low values are
indicative of high abundance of a few species and low
abundance of the remainder.

Ichthyoplankton densities were used in a three-factor
analysis of variance (ANOVA) to evaluate differences among
stations, dates, and replicates within 1990, and among years
(1977 through 1990). When significant differences were
indicated by the ANOVA (P<0.05), Tukey’s studentized range
test was used to identify significantly different means (SAS

Institute, Inc., Ccary, NC).
3.2 COMPOSITION, ABUNDANCE, AND SIZE DISTRIBUTION

Results of weekly ichthyoplankton collections are
presented in Appendix B. No fish were taken on 11 and 16
April; therefore, these dates were excluded from most tables
and figures. A total of 5,433 individuals of at least 26 s
taxa was distributed among seven families (Table 3-3).
Eight taxa accounted for 91.6% of the catch. These were
pumpkinseed/bluegill (23.9%), common carp (23.2%), quillback
(14.2%), channel catfish (9.2%), spotfin shiner (8.9%),
banded darter (4.8%), tessellated darter (4.1%), and mimic

shiner (3.3%). The dominant families were cyprinids (8
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species) and centrarchids (5 species), which comprised 37.6
and 25.4% of the total catch, respectively. Five of the
seven families were represented by one or more of the
dominant taxa.

Temporal distribution of ichthyoplankton collected in
1990 is shown in Table 3-4. Few larvae were taken before 30
April. Early spring (April) spawning activity was sporadic
due to high river flow during mid-April. 1In May, larvae of
the early season spawners in the cyprinid, catostomid, and
percid families were dbundant, accounting for 95.7% of the
catch. The most numerous taxa collected were common carp,
quillback, tessellated darter, and banded darter.

Ichthyoplankton abundance in June was variable. Larvae
of the late spring and early summer spawners dominated,
typically members of the cyprinid, catostomid, centrarchid,
and percid families. Peak seasonal abundance occurred on 9
July, and coincided with the collection of the largest
" number offtaxa.; The predominant summer spawners (July and
August) were cyprinids, ictalurids,'ahd centrarchids; most
were spotfin shiner, mimic shiner, channel catfish, and
pumpkinseed/bluegill.

The temporal distribution of the most abundant taxa is
shown in Figure 3-2. The late April through mid-June
samples were dominated by common carp, quillback,

tessellated darter, and banded darter. The channel catfish,




collected from 25 June through 1 August, was most abundant
in mid-July. The pumpkinseed/bluegill was collected from
mid-June through late August; its abundance peaked on 9
July. Spotfin shiner and mimic shiner were collected from 4
June through 27 August. Spotfin shiner were most abundant
throughout August.

Temporal distribution/length frequencies of the most
abundant taxa collected in 1990 are presented in Tables 3-6
through 3-13. All but one common carp were protolarvae;
over 86% were collected on 7 May and 18 June. Spotfin
shiner were represented by all life stages; mean length of
larvae was 7.6 mm TL. The largest portion of the spotfin
shiner catch was protolarvae (61.2%), and their abundance in
July and August was indicative of a recent spawn. Most
mimic shiner (70.8%) were protolarvae or young from the mid-
June and early July samples. The mean length of mimic
shiner was 9.2 mm TL. Quillback were primarily protolarvée
and averaged 8.3 mm TL. Channel catfish were exclusively
young; they were most common on 2 and 16 July, and averaged
17.4 mm TL. The pumpkinseed/bluegill were predominantly
protolarvae and mesolarvae (90.2%); most were caught from
late June through mid-July. Mean larval length was 7.0 mm
TL, as most were between 4.6 and 7.5 mm TL. Tessellated
darter were primarily protolarvae (95.4%) taken from 30

April through 25 June. Mean larval length was 5.7 mm TL;
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most spawning occurred in early to mid-May and early to mid-
June. Banded darter were collected from late April through
July, and were most (80.5%) common between 7 May and 12
June. Most were protolarvae, with a mean length of 6.8 mm
TL.

The actual spawning date for all species collected was
assumed to be 5 to 10 days prior to the collection of
protolarvae (Nardacci and Associatés 1984). Most fish eggs
hatch 3 to 10 days'after fertilization. The hatching time

was variable and depends on season, water temperature, and

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

protolarvae collected represented a relatively recent spawn
and/or hatch.

Ichthyoplankton abundance is influenced by water
temperature, river flow, ana weather conditions. The low
ichthyoplankton densities recorded in 1990 may have been the
result of near record high river flow conditions (Chapter 7)
coupled with low water temperature which suppressed spawning
activity (Figure 3-3). The éffects of river flow and water
temperature on ichthyoplankton densities may not be evident
until 7 to 10 days after a change in these variables occurs.
The relationship between river flow and ichthyoplankton
densities appears inverse. Peaks in river flow in mid-
April, mid-May, and mid-July were coincident with low

ichthyoplankton densities. Ichthyoplankton densities peaked




several times in 1990 as river temperature increased. High
river flow immediately after these peaks depressed densities
and water temperature. These density decreases may have
resulted either from the flushing effect of increased river
flow, or from high flow depressing water temperature and
interrupting spawning activity. Each peak in 1990 occurred
as river temperature began to exceed 20 C consistently
and/or river flow remained low. The influence of
temperature on spawning (and hence ichthyoplankton
abundance) was similar to findings of Nardacci and
Associates (1984), where spawning increased during the
spring as water temperature increased.

Ichthyoplankton abundance, expressed in terms of number
and density, was greatest at Station 14B1, located along the
northwest shore of York Haven Pond (Tables 3-3 and 3-5); it
also supported the most taxa. Station 4A1 ranked second in
number and density. Pumpkinseed/bluegill were the most
abundant larva at both stations, and comprised nearly 50% of
the catch at each. The lowest number of specimens collected
at any station, as well as the lowest annual density, was
recorded at Station 10B2, along the west shore of Shelley
Island. Peak densities at individual stations were variable
and keyed to the local abundance of one or more of the most
common taxa. The ichthyoplankton densities at all but

Stations 14B1 and 4Al were similar.
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Differences in ichthyoplankton abundance among stations
are related to a variety of factors, including: the
availability/suitability of habitat for spawning adults
immediately upriver of each station; the effects of river
flow on the station area; water velocities within the
station; and recreational activity (i.e., boating, swimming,
and camping) at or adjacent to the station. The highest
density values in 1990 were recorded.aﬁ Stations 14B1 and
421 which are characterized by slow currents and a variety
of substrates. In contrast, Station 10B2, with the léwest
annuél density, was usually characterized by moderate
currents and a predominantly mud substrate. Recreational
activity around Station 10B2 was much heavier than that
observed near Stations 14Bl and 4Al.

The temporal distribution of ichthyoplankton,
differences among stations, and between replicates were
examined by a three-factor ANOVA (Table 3-14). Differences
among sample dates, stations, and the date-station
interaction were significant. The significance of the date-
station interaction was expected because of the spatial and
temporal variability among species, habitats, and/or
spawning times. Tukey’s studentized range test results
generaliy indicated that densities were significantly higher
in early May and from June through mid-July than in April,

mid-May, or late July through August (Table 3-15).
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Densities on 7 May, 4 to 18 June, and 2 July were similar
and ranked highest, while all April dates were similar and
ranked lowest. The range test of individﬁal station
densities indicated that Station 14B1 was ranked highest and
was significantly different from all other stations. The
stations located upstream (13A2 and 16Al) and downstrean
(11A1 and 9B1) of the TMINS discharge were similar to each
other. These analyses suggest that the operation of TMINS
had no detectable effect on ichthyoplankton densities in

York Haven Pond.
3.3 COMMUNITY ANALYSIS: DIVERSITY AND SIMILARITY

The ichthyoplankton community was assessed by indices
of species diversity and percent similarity. Shannon-Wiener
diversity values (H’/) ranged from 2.44 to 3.10 for the eight
stations, and 0.00 to 2.81 for sample dates (Tables 3-3 and
3-4). Diversity values were variable among sample dates,
with higher values occurring in June. The highest H’ value
occurred on 12 June. Conversely, a value of 0.00 was
recorded on 4 and 23 April, as all specimens were of one
taxon. The 9 July collection yielded the highest number of
specimens, taxa, and total density, but ranked low in terms
of diversity. These results were influenced by the
overabundance of pumpkinseed/bluegill compared to the other

taxa.




Ichthyoplankton community diversity was high and nearly
equal at Stations 10B2 and 11A1 (Table 3-3). Diversity was
low and simiiar at Stations 16A1 and 4Al1. These results
tend to demonstrate an inverse relationship between total
number of larvae and community diversity. Stations 10B2 and
11A1 ranked low in number of individuals, yet had high
diversity values. Conversely, Stations 16Al and 4A1 ranked
high in number of individuals and total density, but the
species diversity was low. This low diversity value was

attributable to an extreme abundance of common carp and/or

pumpkinseed/bluegill.

Diversities at stations located along the west shore of
Three Mile Island ranged from 2.44 to 3.08 (Table 3-3).
Mean H’ values for stations located upstream (13A2 and 16Al)
and downstream (9B1 and 11A1) of the TMINS discharge were
2.48 and 2.94, respectively. These results indicate a
similar community diversity among the stations along the
west shore of Three Mile Island.

Another measure of the York Haven Pond ichthyoplankton
community compared species composition among stations by the
percent similarity index (PSc) (Table 3-16). PSc values
ranged from 19.0 to 89.0%. The highest PSc occurred between
Stations 12A1 and 10B2, located along the west shore of
Shelley Island; Stations 12A1 and 4Al were least similar.

Stations 12A1 and 10B2 were also very similar in total
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specimens, total taxa, total density, and species diversity;
The mean PSc value among all west TMI stations was 71.7%,
indicating a similar species composition. Generally,
stations closely related geographically and/or with similar

habitats had high PSc values.
3.4 MULTIPLE-YEAR COMPARISON

The density of ichthyoplankton collected at each of the
eight stations in 1990 was the lowest to date (Table 3-17).
The number of larvae collected at individual stations was
also the lowest with two exceptions, which were within the
ranges recorded previously.

Ten taxa have dominated the catch either intermittently
or consistently from 1977 through 1989 (Table 3-18); this
trend continued in 1990. The total abundance of seven of
the dominant taxa in the 1990 catch (common carp, spotfin
shiner, quillback, channel catfish, pumpkinseed/bluegill,
tessellated darter, and banded darter) was within their
historic ranges. However, the annual density ofispotfin
shiner, quillback, channel catfish, and tessellated darter,
and the abundance and density of mimic shiner was the lowest
recorded. Densities of all other common fishes were within
previously established ranges. Changes in the total number
and/or tdtal density of ichthyoplankton from year to year
was related to the spawning success of one or more of the

common taxa.




Annual changes in the relative abundance and density of
predominant species were reflections of variable spawning
success modified by environmental factors such as water
temperature and river flow (Nardacci and Associates 1984).
Historically, river flow has been inversely related to
ichthyoplankton density. When rivér flow exceeded 1,000
m3/sec, low ichthyoplankton densities resulted (Nardacci and
Associates 1983). Low densities have also been associated
with water temperature below 20 C. These trends in water
temperature and river flow were demonstrated again in 1990
(Figure 3-3). ihe average river temperature first exceeded
20 C in mid-June and coincided with a peak in density. The
density subsequently.declined as river flow increased and
depressed river temperature (Figure 3-3). Similar high
density peaks from late May to early June occurred during
most sample years (1977 to 1981, 1984 to 1987, and 1989) (EA
1987; Nardacci and Associates 1983; RMC 1988a, 1990).

A second,. late season (July) peak in ichthyoplankton
density was noted in 1990, which corrésponded to abundance
peaks for spotfin shiner, mimic shiner, and
pumpkinseed/bluegill. During and immediately preceding this
period of high density, average river temperature exceeded
20 C¢ and river flow remained low (Figure 3-3). Similar late
season density peaks have also been noted previously (EA
1987; Nardacci and Associates 1980, 1983, 1984; RMC 1989,

1990) .




Peak ichthyoplénkton density in 1990 was similar to
other years and generally was within established ranges.
Comparisons of annual density showed 1990 to rank 13th among
the 14 sample years. This low ranking suggests that high
river flow conditions (Chapter 7) coupled with relatively
low, unstable river temperatures resulted in reduced
spawning success of many fishes. During 1990, average river
flow exceeded 1,000 m3/sec on eight-sample dates, while
average river temperature exceeded 20 C on 11 of the 22
dates. 1In contrast, 1988 (a high ichthyoplankton density
year) saw average river flow exceed 1,000 m3/sec on only
three of 22 sample dates, while river temperature exceeded
20 ¢ on 14 dates. The high river flow periods in 1988 were
confined to early April and early May. In contrast,
episodes of high flow in 1990 occurred over extensive
portions of April, May, June, and July, periods critical to
the spawning success of many Susquehanna River species:

As noted earlier, high velocities adversely affect all
jchthyoplankton. Fish larvae are vulnerable because their
small size limits their ability to withstand swift water
currents; However, low velocities would have the opposite
effect on larvae, and would also benefit spawning adults.
The abundance of common carp provides an example of river
flow/larval density effects. The common carp generally

prefer shallow mud-bottomed areas characterized by submerged
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tree roots and aquatic vegetation for their adhesive eggs
(Becker 1983; Wang and Kernehan 1979}). The optimum spawning
temperature for common carp is 19 to 23 C. High current
velocities, such as those recorded during 1990, would limit
the amount of spawning habitat available, and lead to a
reduction or interruption in spawning activity. The density
of common carp peaked on 7 May as a result of recent
spawning. This peak was coincident with reduced river flow
and water temperature in excess of 19.0 C. Torrential rains
and the resultant increased river flow, depressed water
temperature and interrupted spawning activity from 11 May
through 4 June. River flow exceeded 1,000 m3/sec throughout
this period and water temperaturé ranged from 15.0 to 17.2
C. Becker (1983§ reported that spawning was relatively low
between 16 and 18 C and no spawning occurred below 16 C. As
river flow subsided through June and river temperature
increased steadily, spawning resumed and peaked for a second
time on 18 June. Therefore, it appears that the interaction
of the river flow and water temperature variables, not the
sole influence of either one, determined the spawning times
of fishes in the Susquehanna River in 1990.

The annual abundance of ichthyoplankton within York
Haven Pond was assessed by a three-factor ANOVA (Table 3~
19). All effects and their interactions were significant.

Hoﬁever, the date and year-date interaction terms
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contributed over 64% of the total sum of squares; or 82% of
the total explained variance. Since station densities
followed similar annual trends (Figures 3-4 and 3-5),
significant differences among stations and years were not
confounded by the interactions.

Tukey’s studentized range test was used to isolate
specific differences among annual ichthyoplankton densities
(Table 3-20). Sample years 1981 and 1983 were similar and
higher than all other years, whereas 1984 ranked lowest and
was siéﬁificantly different from all years. Densities in
1990 were undifferentiated from 1977, 1978, and 1989, and
represented a continuation of declining densities observed
since 1986.

Sample dates for all years were consolidated for
statistical analyses, and categorized as those within the o
first to the tenth, the eleventh to the twentieth, or the ‘
twenty-first to thirty-first of a given month. Range test
results indicated that April and August densities, as well
as 1-10 May densities, were significantly lower than all
other sample dates (Table 3-20). Density recorded for 1-10
June ranked first and was significantly greater than all
other sample date groups. These results reinforce density
trends mentioned previously.

Tukey’s studentized range test, applied to

ichthyoplankton station densities over the past 14 years,
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showed that Station 14B1 had the highest density (Table 3-
20). The range test also indicated that Station 13a2,
located upstream of the TMINS discharge, was
undifferentiated from the downstream stations (11A1 and
9B1).

Ichthyoplankton abundances and statistical analyses for
1990 were consistent with historical data (EA 1985, 1986,
1987; Nardacci and Associates 1977, 1978, 1979, 1980, 1981,
1982, 1983, 1984; RMC 1988a, 1989, 1990). The
ichthyoplankton community was not influenced by the
operation of TMINS. Fluctuations within the ichthyoplankton
community appear related to dynamic physical (e.g., spawning
habitaf/nursery area availability) and/or environmental
conditions (e.g., river flow, water temperature) within the

Susquehanna River rather than the operation of TMINS.
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TABLE 3-1

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

Station Number . Location and Description

TM-LF-T4B1%* Beginning from a point 500 m downstream from the fall line
riffles along the west shore of York Haven Pond. Water
depth varied from 1.0 to 1.5 m, Substrate was mostly boul-
ders, cobbles, pebbles, and some mud. Current velocities*
were generally moderate to slow.

TM-LF-12A1 Beginning froma point on the west shore of Shelley Island.
Water depth varied from 1.0 to 1.5 m. Bottom was mostly
mud with some pebbles and gravel. Current velocities were
moderate.

TM-LF-13A2 Beginning from a point upstream from the Three Mile Island
Nuclear Station Unit 2 intake to a point upstream of Unit 1
intake. Water depth varied from 2.0 to 3.0 m with depths to
8.0 m in front of intake structures. Bottom type was mostly
boulders and mud. Current was usually swift.

TM-LF-4A1 Beginning at a point along the east shore of Three Mile
Island opposite the Unit 2 cooling tower A. Water depth
varied from 1.0 to 1.5 m, Bottom was mud with some tree
stumps. Current velocities were slow to still,

TM-LF-10B2 Beginning at the southwestern-tip of Shelley Island.
Water depth varied from 1.0 to 1.5 m. Bottom was mostly
mud. Current velocities were moderate.

TM-LF-9B1 Beginning at a point 200 m upstream from the York Haven Dam
along the southwestern shore of Three Mile Island. HWater
depth was about 1 m. Bottom type was mostly mud. Current
velocities were moderate. :

T™-LF-11A1 Beginning at a point 200 m downstream from the Three Mile
Island Nuclear Station discharge. Water depth was about
1 m. Bottom was mostly mud, Current velocities were
moderate,

TM-LF-16A1 Beginning at a point 500 m downstream from the north tip of
Three Mile Island along the west shore. Water depth varied
from 1.0 to 1.5 m. Bottom type was mostly boulders, cob-
bles, pebbles, and some mud. Current velocities were swift
to moderate, .

* DPrefix IM-LF- deleted from station numbers for discussion in text.

+ Current velocities were surface measurements taken during summer
river flow <566 m3/sec (20,000 cfs) and defined as low (<15 cm/sec),
moderate (16-40 cm/sec), and swift (>40 cm/sec).



TABLE 3-2

List of scientific and common names of ichthyoplankton
collected from the Susgquehanna River near TMINS, 1990.

Scientific Name Common Name

Herrings
Gizzard shad

Clupeidae
Dorosoma cepedianum(Lesueur)

Cyprinidae Carps and Minnows

Cyprinus carpio Linnaeus
Notemigonus crysoleucas(Mitchill)
Notropis amoenus (Abbott)
Notropis hudsonius(Clinton)
Notropis procne(Cope)

Notropis spilopterus(Cope}
Notropis volucellus(Cope)
Rhinichthys atratulus(Hermann)

Catostomidae

Carpiodes cyprinus(Lesueur)
Catostomus commersoni(Lacepede)

Hypentelium nigricans(Lesueur)
Moxostoma macrolepidotun(Lesueur)

Ictaluridae

Ictalurus natalis(Lesueur)
Tctalurus punctatus(Rafinesque)

Cyprinodontidae

Fundulus diaphanus

Centrarchidae

Ambloplites rupestris(Rafinesque)
Lepomis auritus(Linnaeus)

——————

Lepomis cyanellus Rafinesque

Lepomis gibbosus(Linnaeus)
Lepomis macrochirus Rafinesque

Percidae

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

Common carp

Golden shiner
Comely shiner
Spottail shiner
Swallowtall shiner
Spotfin shiner
Mimic shiner
Blacknose dace

Suckers

Quillback

White sucker
Northern hog sucker
shorthead redhorse

Bullhead catfishes

Yellow bullhead
Channel catfish

Killifishes

Banded killifish

sunfishes

Rock bass
Redbreast sunfish
Green sunfish
Pumpkinseed
Bluegill

Perches

Tessellated darter
Banded darter
Shield darter
Walleye
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TABLE 3-3 SPATIAL DISTRIBUTION OF ICHTHVOPLANKTON NUMBERS, AND DIVERSITY (H )TAKEN BY PUSH NET AT EIGHT STATIONS IN YORK HAVEN
POND APRIL THROUGH AUGUST 1980.
TM~LF~ TM=LF~ TM-LF~- TM~LF~- TM-LF- TM~LF~ TM-LF~ TM-LF-
14B1 12A1 13A2 4A1 1082 aB1 11A1 16A1 Total
Spacies Number Number Number Number Number Number Number Number Number Dansity Pct,

Gizzard shad . . B 53 1 . © g 18 a0 0.81 1.7
Common carp 186 5 257 253 7 8& 28 369 1261 11.33 23.2
Golden shiner 1 ’ . . . . . . 1 0.01 0.0
Comely shiner 1 2 1 . . 1 1 . 6 0.05 0.1
Spottatl shiner & 2 13 4 4 12 18 13 T2 0.65 1.3
Swallowtail shiner 14 . . 21 2 N 2 . 39 G.35 Q.7
Spotfin shiner 186 83 12 37 75 23 24 33 483 4.34 8.9
Mimic shiner 63 7 19 38 9 14 18 10 t79 1.61 3.3
Blacknose dace 1 . . . . . . . 1 Q.01 g.0
Quillback 41 86 134 32 a6 141 127 104 771 6.93 14,2
White suckar 22 8 3 2 16 -] . 3 60 0.54 1.1
Northern hogsucker 2 4 1 1 . . R 1 g 0.08 0.2
Shorthead redhorse 4 5 1 6 8 2 3 3 32 0.29 0.6
Yeliow bul lhead . . . 1 . - . 1 2 0.02 g.0
Channel catfish 176 81 40 51 58 44 23 26 499 4.48 9.2
Banded k1111figh . . v . 1 . . . 1 0.01 0.0
Rock bass 28 11 3 2 7 . 3 2 57 0.51 1.0
Redbreast sunfish 2 i 1 . 1 . R . ] 0.04 0.1
Pumpkinseed . . . 1 . . . . 1 D.01 a.0
Bluegill 1 . . 20 . . . 21 0.19 0.4
Sunfishas €89 3 21 512 5 -] 18 42 1296 11.65 23.9
Tessellated darter 16 45 9 4 a2 61 23 23 221 1.99 4.1
Banded darter 59 44 27 ;) 30 14 38 31 262 2.35 4.8
Shield darter 3 4 5 1 R 1 9 3 26 g.23 g.s
waltaye . 1 1 . . 1 3 1 7 0.06 [
Unidentifishle fish 3 4 1 g 10 3 1 4 a1 0.28 0.6
Total numbear 1515 406 557 1063 372 415 419 686 5433 44.00
Total taxa 21 18 19 20 17 18 17 18 26 26
Diversity (H ) 2.62 3.00 2.51 2.45 3.10 2.79 3.08 2.44 3.16 3.16

-

Note: No fimh were collected

on 11 and 16 Apri},
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TABLE 3-4 TEMPORAL DISTRIBUTION OF ICHTHYOPLANKTON NUMBER TAKEN AT EIGHT STATIONS IN YORK HAVEN POND, APRIL THROUGH AUGUST 1930,

April May June July August

Species 4 23 a0 7 14 21 N 4 12 18 25 2 ] 16 24 ] 5] 14 21 27
Gizzard shad . . . . . . . . 2 1 1 58 27 N . 1 B . . .
Common carp . . 35 575 . ] 1 . 115 518 4 2 2 . . . 1 . . .
Golden shiner . . . . . . . . . . . . 1 . . . . . . B
Comely shiner . . . . . . . - . . . 2 3 . 1 . . . . .
Spattail shiner . . 16 8 . . A} 10 21 10 2 . 1 . 1 . . . . .
Swnllowtsll shiner . . . . . . . . . 1 . 1 15 . 2 19 1 . . .
Spotfin shiner . . . . ' . . a 3 27 21 21 78 7 22 17 16 68 25 14
Mimic shiner . . . . . . . . 34 24 4 13 67 ) 1 16 5 5 [ 1
Blacknose dace . . . . . . . 1 . . . . . . . . . . . .
Quiliback . . L3 67 43 98 159 307 48 ai 5 1 1 « 1 . . . . .
White sucker . . 1 . 1 1 20 36 1 . . . . . . . . . . .
Northern hogsucker . . . . . . 2 5 2 . . . . . . . T . . .
snortheao reghorse . . . . H] 1 <] 11 14 2 . - . . . . . . . B
vallow bullhaad . . . . . . . . . . 2 . . . . . . . . .
Cnanngl catfish . . . . . . . . . . 2 217 1 212 51 6 . . . .
Banded kill{fisnh . . . . . B . . . . . . . 1 . . . . . .
Rock Dass . . . . . . ' . . 21 10 16 7 2 . . 1 . . .
Lepomis sp - . . . . B . B & 13 109 176 856 1 1 91 41 1 1 .
Kadbreast sunfish . . . . . B - . . 2 . . 1 . . . 2 . . .
Pumpkinseed . . . . . . . . . . . . 1 . . . B . - .
Bluagill . . . . . . . . . . . . 19 1 . . . . 1 .
Tessallated darter . . 23 46 25 ] 5 A 42 29 1 . . . . . . . . .
Banded darter ' . 2 36 27 34 3B 44 32 16 16 -] 7 - 1 . . . . .
Shield darter . 7 4 ] 2 2 3 3 . . . . . . . . . . . .
wallaye 5 . . 2 . . . . R . . . . . . . . . . .
Unigentifiable fish . . . . 1 . . 5 4 4 4 1 2 3 3 2 1 1 . .
Total 5 7 87 739 106 153 232 467 324 699 181 517 1099 230 a4 252 128 5 33 15
Total taxs 1 1 ? 7 7 7 ] 11 13 14 13 12 17 8 10 7 a8 4 4 2
Diversity (H ) .00 0.00 2.11 1.20 1.8%Y 1,53 1.81% 1.82 2.81 1.65 2.15 2.10 1.38 0.59 1.70 .79 .47 0,55 1.06 0.35

Note;

No fish wegre collected on

11 and 16 April.
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TABLE 3-5

SUMMARY OF ICHTHVOPLANKTON DENSITIES (N/100m3) TAKEN AT EiGHT STATIONS IN
YORK HAVEN POND, APRIL THROUGH AUGUST 1990.

Date

04APR
11APR
16APR
23APR
30APR
o7MaY
14MAY
21MAY
31MAayY
04JUN
12JUN
18JUN
25JUN
02JUL
09JUL
16JUL
24JUl
01AUG
06AUG
18AUG
21AUG
27AUG

Density

TM-LF~
4A1

TM-LF-

981 .

TM-LF~
1082

TM-LF~
1141

-

TM-LF~ TM-LF~ T™M-LF-
12A1 13A2 1481
1.59 .
1.72 - .
24.78 11.80 67.59
40.65 226.02 30.86
18.48 16.27 14.93
47.16 29.51 42.15
60.03 48.28 26.93
101.55 133.33 104.45
50.17 56.25 44.70
31.10 210.69 248.82
12.76 22.65 20.75
45.39 30.93 345.83
16.50 24.96 1103.94
83.15 37.65 37.77
15.65 12.03 6.43
18 .81 6.80 204.97
33.69 7.70 64.30
34,12 . 59.41
6.75 1.67 17.03
3.10 1.56 3.18
28.21 40.34 113.74

- o . Y o oo A o o o P P ol 0 D T g o e P S e e o B T S i o Bk A o T O e T T T T i S W e S ] T S e i . S S0 8

Note: MNo fisn were collected on 11 and 16 April.
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.TABLE 3-6 LENGTH FREQUENCY DISTRIBUTION (0.5 MM INTERVALS) AND LIFE STAGE OF COMMON CARP TAKEN BY PUSH NET IN YORK

HAVEN POND, 1990. LIFE STAGE IS DESIGNATED AS P(PROTOLARVAE), M(MESOLARVAE), T{METALARVAE), AND V{YOUNG).

Totatl
Length Apr May May May May Jun Jun Jun Jun Jul Jul Jul Jul Aug Aug Aug " Aug  Aug ———

Interval (mm) 30 7 14 21 31 4 12 18 25 2 ] 16. 24 1 6 14 21 27 p L T Y
4.1 - 4.5 . . B - . « 3 1 . . B . . f . . 4q . .
4.6 -~ 5.0 3 38 . 1 . . k] 52 1 . « . . . . . . . 98, . .
6.1 - 5.5 16 286 . 3 . . 32 188 . . . . . . . . . . 522 . - .
§.6 -~ 6.0 11 248 . 4 . €2 198 . . 1 . - . 1 . . . 525 . .
6.1 - 6.5 4 1 . . 10 65 1 . . . . . B 81 . . .
6.6 - 7.0 1 . . . 1 . 4 . 2 . . - . . B - B .
7.t - 7.5 . . . . . 1 . f . . . - . . 1 . M
Total 1238 1 0 0
Parcent (%) 99.92 0.08 0.00 Q.00




LIFE STAGE IS DESIGNATED AS P(PROTOLARVAE), M(MESOLARVAE), T(METALARVAE), AND Y(YOUNG).

LENGTH FREQUENCY DISTRIBUTION (0.5 MM INTERVALS) AND LIFE STAGE OF SPOTFIN SHINER TAKEN BY PUSH NET IN YORK
19940,

TABLE 3-7

HAVEN POND,

Total

p

21 27

& 14

1

Aug Aug Aug Aug Aug

Jul
24

Jun  Jun  Jun Jul  Jul  Jul
12 18 25 2 4 16

4

31

May May May May Jun
7 14 21

Apr
30

Length
{mm}

Interval
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Total

52 39
61,23 18.72 11.45 B.5%9

85

278

Paercent (%)




LIFE STAGE 1S DESIGNATED AS P{PROTOLARVAE). M(MESOLARVAE), T(METALARVAE), AND Y(YOUNG).

LENGTH FREQUENCY DISTRIBUTION (0.5 MM INTERVALS) AND LIFE STAGE OF MIMIC SHINER TAKEN BY PUSH NET 1IN YORK
1980.

HAVEN PORD.

TABLE 3-8

Total

P

1 € 14 21 27

Aupg Aug Aug Aug Aug

Jul
24

Jul  Jul
4 9 16

25

Jun Jun Jun Jut
12 18

4

31

May May May May Jun
7 14 21

Apr
30

(mm}

Length

Interval
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35
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Parcent (%)




9¢z-¢

TABLE 3-9 LENGTH FREQUENCY DISTRIBUTION (0.5 MM INTERVALS) AND LIFE STAGE OF QUILLBACK TAKEN BY PUSH NET IN YORK
HAVEN POND, 1980. LIFE STAGE IS DESIGNATED AS P(PROTOLARVAE), M(MESOLARVAE), T(METALARVAE), AND Y(VOUNG):
Total
Langth Apr May May May May Jun Jun Jun Jun Jul Jul Jul Jul Aug Aug Aug .Aug  Aug
Interval (mm) 30 7 14 21 31 a 12 18 25 2 9 16 24 1 & 14 21 27 P ] T A4
6.1 - 6.5 . . . . . . . 1 . . 1 . . . . . . . 2 . . .
6.6 - 7.0 . . . 2 2 1 1 3 . . R . . . . . . . g . . .
7.1 - 7.8 . 12 2 10 15 16 7 7 1 . . . . . . . . . 70 . . .
7.6 -~ 8.0 1 23 7 38 49 84 14 7 - . . . . . . . . . 23 2 . .
8.1 - 8.5 1 29 27 39 71 135 13 4 R 1 . . . . . . . . 310 10 . .
8.6 - 9.0 1 1 13 7 18 45 8 2 1 . . . - . . . . . 84 3 . .
8.1 -~ 9.5 - 1 . . . & . 1 1 . . . B . . . . . 3 4 . .
a.6 - 10.0 . . . N . . 1 . 1 . . . . . . . . . 1 1 . .
1.1 - 11,5 T 5 . . . . . . 1 . . . . . . . . . . . 1 .
Total 720 20 1 3}
97.17 2.70 0.13 0.00

Parcent (%)
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TABLE 3-10 LENGTH FREQUENCY DISTRIBUTION (0.5 MM INTERVALS) AND LIFE STAGE OF CHANNEL CATFISH TAKEN BY PUSH NET IN VORK
HAVEN POND, 1990. LIFE STAGE IS DESIGNATED AS P(PROTOLARVAE), M(MESOLARVAE), T(METALARVAE), AND Y (YOUNG) .
Total
Langth Apr May May May May Jun Jun Jun Jun  Jul Jul Jul Jul Aug Aug Aug Aug Aug

Interval (mm) 30 7 14 21 31 4 12 18 25 2 8 16 24 1 & 14 21 27 P M T Y
13.1 ~ 13.8 . . . . . . . . . . . .ot 1 . . . . . . . 1
13.6 ~ 14.0 . . . . . . . . . 1 . 1 . . . . . . . . . 2
14.1 - 14.5 . . . . . . . . . ! . . 1 . . . . . . . . 2
14.68 - 15.0 . . . . . . . . . 5 3 5 . 1 . . . . . . . 14
15.1 - 15.8 . . . . . . . . - 12 1 5 6 2 . . . . . . . 26
15.6 ~ 16.0 . . . . . . . . 2 21 . 8 4 . . . . . . . . 35
16.1 -~ 16.5 . B . . . . . . . 26 2 34 10 , . . . . . . . 72
16.6 ~ 17.0 . . . - . . . . . 52 1 20 12 1 . . . . . R . 86
17.1 - 17.5 - . . . . . . . . 57 3 54 9 . . . . . . . . 123
17.6 - 18.0 . . . . . . . . . 2D 1 24 5 . . . . . . . . 50
18.1 - 18.8 . . . . . . . . . 17 . 14 2 . . . . . . . . 33
18.6 ~ 19.0 - . - - . . . B . 8 . 12 . . . . . . . . . 17
19.1 -~ 19,5 . . . . . - . . . . . 8 . . . . . . . . . =1
19.6 -~ 20.0 . . . . . . . . . . . 7 . . . . . . . . . 7
20.1 - 20.5 . . . . . - . . - . . 6 . R . . . . . . . 6
20.6 ~ 21.0 . . . . . . . . . . . 1 1 1 . . . . » . . 3
21,1 - 21.8 N - . . . . . . . . . 4 . . . . . . . . . 4
21.6 = 22.0 . . B . . . . . . . . 1 . . . . . . - . . 1
22.1 - 22.5 . . . . . . . . . . . 1 . . . . . . . . . 1
22.6 ~ 23.0 . . . . . . . . . . . 2 1 . . . . . . . . 3
23.1 - 23.5 . . . . . . . . . . . 1 . . . . . . . . . 1
23.6 - 24.0 . . . . . . . . . . . 1 . . . . . . . . . 1
24.1 - 24.5 - N . . N . . . . . . 2 . . . . . . . . . 2
24.6 - 25.0 . . . . . . . . . . . 3 . . . . . . . . . <]

Total o} D )} 498

percent (%) 0.00 0.00 0.DO 10D.0
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TABLE 3~11

LENGTH FREQUENCY DISTRIBUTION

(0.5 MM INTERVALS) AND LIFE STAGE OF PUMPKINSEED/BLUEGILL TAKEN BY PUSH NET IN YORK

HAVEN POND, 1980. LIFE STAGE 1S DESIGNATED AS P(PROTOLARVAE). M{MESOLARVAE) ., T{METALARVAE). AND Y{YOUNG)}.
Total

Length Apr May May May May Jun Jun Jun Jun Jul Jul Jul Jul Aug Aug Aug Aug Aug ———

Interval (mm) 30 7 14 21 31 4 12 i8 25 2 8 16 24 1 6 14 21 27 ] M T A
4,1 - 4.8 . . . N . . . 1 1 2 1 . . . - . . . 5 . . -
4.6 - 5.0 . . . . . . . 3 27 31 19 . . S 2 . . . 87 . . .
5.1 - 5.8 . . B . . . 5 ] 45 57 40 . 1 28 16 1 . . 202 . . .
5.6 - 6.0 . . . . . . 1 . 28 21 3s . . 53 5 . . . 147 . . .
6.1 -~ 6.5 . . N . . . . . 4 12 21 - . 2 4 . 1 B 44 . - .
6.6 ~ 7.0 . . . . . - . . 1 9 22 . . 2 6 . . R k¥ K] . .
7.1~ 1.5 . . . . . . - . 2 8 45 . . . 6 . . . 24 35 . .
7.6 - 8.0 . . . . . . . . . . a8 . . . 2 . . N . 41 . .
8.1 -~ 8.5 . . . - . . . . . 2 43 B . N . . . . 8 36 . .
8.6 - 9.0 . . . . . . . . . 8 44 . . . . . . . . 52 . .
9.1 ~ 8.5 . . . . - . B . . s A9 . . . . . . . . 35 18 .
9.6 - 10.0 . . . . . - . . . 4 39 . . . . . . . . 14 29 .
10.1 - 10.5 . . . . . . . . . 6 13 . . . . . . . . ] 13 .
10.6 ~ 11.0 . . . . . . . . . 2 1 1 . . . . . . . 3 1 .
11.1 - 11.5 . . . . . . . . . 2 1 . . . . . . . . 1 2 .
1.6 - 12.0 - . . . B . . . . . 2 . . . . B . . . . 2 .
2.1 - 12.5 . . . « . . . . . . 1 N . . . . . . . N 1 .
13.1 - 13.5 . . . . . . . . . . 1 . B . . . . . . . 1 .
Total 555 228 78 0
(%) 64.61 26.31 9.08 0.00

Percent
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TABLE 3-12 LENGTH FREQUENCY DISTRIBUTION (0.5 MM INTERVALS) AND LIFE STAGE OF TESSELLATED DARTER TAKEN BY PUSH NET IN YORK
HAVEN POND, 1980. LIFE STAGE IS DESIGNATED AS P{PROTOLARVAE), M{MESOLARVAE). T(METALARVAE}, AND V{YOUNG).

Total
Lenpth Apr Mmy May May May Jun Jun Jun Jun Jul Jul Jul Jul Aug Aug Aug Aug Aug
Interval (mm) 30 7 14 21 31 4 12 i8 25 2 8 16 24 1 6 14 23 27 ) M T
4,1 - 4.5 1 . . . . . . 1 N . . . . . . . . 2 . . .
4,6 - 5.0 2 1 . . 2 2 10 11 - . . . . . . . . . 28 . . .
5.1 -~ 6.5 ;) 31 13 5 2 16 14 13 1 . . . B . . . B . 100 3 . .
5.6 -~ &.0 11 13 12 4 1 9 14 3 . . . . . . . . . . 84 3 . .
6.1 -~ 6.5 1 1 R . . 8 1 . . - . . . . . . . . 10 1 . .
6.6 - 7.0 . ' . . . 4 1 . . . . . . . . . . . 3 . . .
7.1~ 7.5 . . . . . 1 . . . . . . . . . . . . 1 . . .
7.6 - 8.0 . . . N . 1 . . . . . f . B . . . . . 1 . .
8.1 - 9.5 . . . . . 2 . . . . . . . . . . . . . - 2 .
Tota!l 208 8 2

Parcent . (%) 95.41 3.67 0.92 0.00D
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.5 MM INTERVALS) AND LIFE STAGE OF BANDED DARTER TAKEN BY PUSH NET IN VORK

LIFE STAGE IS DESIGNATED AS P(PROTOLARVAE), M(MESOLARVAE
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TABLE 3-14

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

Source af Sun_ of Squares Mean Square F Value P Value
Model (r2 = 0.969) 204 1041.591 5.106 22.83 0.0001%*
Date 21 771.081 36.718 164.21 0.0001*
Station 7 16.528 2.361 10.56 0.0001%*
Replicate 1 0.012 0.012 0.05 0.8201
Date-Station 147 247.485 1.684 7.53 0.0001*
Date-Replicate 21 5.495 0.262 S 1.17 0.2857
Station—-Replicate 7 0.991 0.142 0.63 0.7280
w Error 147 32.870 0.224
J, Corrected Total 351 1074.461

~ % Significant at P<0.01.
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TABLE 3-15

sumary of Tukey’s studentized range test for Ichthyoplankton densities coliected at eight statlions in York Haven Pond, Aprit through August 1990. Underlined means
are not significantly different (P< 0.05) end are ranked from highest to lowest .transformed Ilogn (density +1)] mean. Heans are {{sted parenthatically.

bate 7 18 4 12 2 9 31 16 21 25 1 14 6 24 30 14 21 2r 23 4 16 11
Moy Jun  Jun Jun  Jut  Jul  May Jul May Ju  Aug  May Aug Jul Apr  Aug  Aug  Aug  Apr Apr Apr Apr
(5.61) (4.57) (4.46) (4.16) (4.02) (3.87) (3.76) (3.72) (3.28) (3.20) (3.09) (2.82) (Z.81) (2.61) (2.30) (1.73) (1.69) (1.00) (0.51) ¢0.38) ¢0.00) (0.0M)

station* 14B1 &A1 1At 1082 16A1  {1A1 981 13A2
(3.17) (2.78) (2.72) (2.61) (2.56) (2.50) (2.48) (2.48)

Replicate A B
€2.57) (2.66)

* Station prefix TH-LF~ deleted from tasble.
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TABLE 3-16

Percent similarity indices of species composition between the

ichthyoplankton stations in York Haven Pond, ‘April through August

1990. Station prefix TM-LF- deleted from table.

9B1

1221 13A2 471 10B2 1131 16A1
14B1 40.7 38.8 76.9 42.7 42.9 41.9 38.0
12A1 46;7 19.0 89.0 61.8 57.0 37.7
13A2 45.8 48.5 67.8 74.7 83.8
4A1 21.6 40.5 48.8 48.4
10B2 66.0 59.7 39.1
9B1 80.1 57.6
11Al1 66.1
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TABLE 3-17

Annual sutmary of ichthyoplankton numbers and densities (n/100 m:") taken by push net at eight stations in York Haven Pond, 1977 through 1990.

TM-LF-14B1 TM-LE-12A1 TM-LF-13A2 TM-LF-4A1 TM-LF-1082 TM-LF-981 M-LF-11A1 TM-LE-16A1
Year. Number Density  Humber Density WNumber Densit Number Density  Mumber Density  Humber Density MNumber Density Number Density
1977 2249 138.50 546 30.84 1273 64.30 4555 273.12 2187 133.93 1570  90.15 821 47.43 870  49.24
1978 2642 210.29 833 58.86 2272 181.10 3745 305.65 1039 78.19 2028 138.05 1506 126.67 1671 141.08
1979 3221 245.77 1299 89.46 1286 98.77 2373 192.54 1289 84.47 1284 93.30 1121 79.79 1282 94.37
1980 3252 284.26 900 61.39 1132 90.33 4457 415.87 1926 138.64 1538 115.72 849 67.02 798 68.16
1981 3241 233.04 1170 79}55 1520 105.00 3030 220.21 3314 234.14 2181 152.30 1256 88.88 1564  104.52
1982 5981 528.80 426 32.76 1069 84.57 1692 150.73 1083 87.87 1303 101.50 974 71.81 841 63.84
1983 11018 870.34 1172 93.53 191 95.42 5507 436.26 3946 304.18 3896 299.80 1636 130.42 1332 109.91
1986 2602 219.47 837 T4.68 550 50.94 1196 113.00 1690 155.92 1039 93.46 1028 95.53 915 87.98
1985 2310 188.06 71 57.12 583 47.41 6131 542.51 1364 104.96 967 T2.27 790 61.39 809  63.84
1986 5494 422.00 1575 106.39 2069 138.90 8280 662.10 1905 129.90 3077 2046.12 1403 96.06 1569  106.61
1987 4450 3B82.66 379 31.01 788 64.70 4086 355.12 556  44.05 854 67.36 1112 88.89 838  67.46
1988 26667 2047.73 818 62.48 993 76.82 8681 687.22 1020 78.14 992 73.40 986 74.35 905 68.44
1989 1603 145.52 429 36.80 1040 87.97 1620 143.72 691 59.70 1238 104.97 1031 86.08 1885 161.53

1990 1515 _113.76 406 _29.21 557 40.34 1063 79.08 372 26.54 415 29.40 419 29.50 686  47.44
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TABLE 3-18

Annusl sumary of the most abundant

ichthyoplankters taken by push net at eight stations in York Haven Pond,

1977 through 1990.

Comman Spottail spotfin Qui l lback Punpkinseed Tessel lated Barkled
car shiner shiner bluegill darter darter

Year No. Density No. Density No. Density No. Density No. Density No. Density No. Density
1977 4464 41.08 1722 1006 9.64 1007 14.62 3808 33.32 475 6.35 147 1.70
1978 5156 79.06 2115 642 9.46 3283 62.40 1910 28,94 180 2.49 1355 18.42
1979 2460 32.52 1345 624 7.19 2587 37.99 3841 52.43 1048 12.51 419 4.76
1980 3024 37.77 667 1262 18.20 1997 37.38 5786  91.50 974 15.28 525 '7.23
1981 317 4.40 4987 4180  47.77 2111 35.37 . 2935 37.37 1127 14.36 402 4.10
1982 2374 33.92 769 T 472 19.30 10640 20.06 6630 89,20 197 3.00 308 4.26
1983 2758 48.13 1821 3452  44.64 5298 104.18 12109 181.55 1219 17.12 729 10.86
1984 2089 57.80 273 2224  30.38 2655 54,92 644 17.19 301 4.99 292 4.47
1985 697 15.12 731 2262 27.23 759  20.85 6661  96.51 1162 22.02 - -
1986 1084 20.48 3887 3006 27.84 2181 41.84 9042 122.9 1735 28.98 1764 29.19
1987 972 9.9 588 1313 13.43 1057 10.81 6532 66.81 - - - -
1988 906 8.73 405 1044 10.06 1442 13.90 33221 320.20 513 4.94 426 4.1
1989 4313 46.48 306 420 4.53 1289 13.89 745 8.03 339 3.65 301 3.26
1990 1261 11.33 - 483 4,34 771 6.93 1296 11.65 221 1.99 262 2.35
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TABLE 3-19

Three-factor analy51s of variance test results for ichthyoplankton densities collected at
eight stations in York Haven Pond, April through August 1977 through 1990.
on logarithmic transformed den51t1es.

Test was performed

Source at Sum of Squares Mean Sguare F Value P Value
Model (r2 = 0.804) 396 16118.597 40.704 43.40 0.0001+%
Year "13 305.887 © 23.530 25.09 0.0001%*
Date 14 10083.673 720,262 767.95 0.0001%*
Station 7 586.614 83.802 89.35 0.0001%*
Year-Date 173 2826.671 16.339 17.42 0.0001*
Year-Station 91 234.163 2.573 2.74 0.0001*
Date-Station 98 889.377 9.075. 9.68 0.0001%
Error 4195 3934.489 0.838

Corrected Total 4591 20053.086

* Significant at P<0.01.




LE-E

TABLE 3-20

sumary of Tukey's studentized range test for ichthyoplankton densities collected at eight stations in York Haven
pond, April through August 1977 through 1990. Underlined means are not significantly different (P< 0.05) and are
ranked from highest to lowest transformed [Log (density +1)1 mean. Means are listed parentheticatly.

Year 1981 1983 1986 1987 1988 1980 1985 1979 1982 1977 1989 1978 1990 1984
(3.69) (3.66) (3.42) (3.40) (3.38) (3.34) (3.24) (3.23) (3.08) (2.88) (2.80) (2.79) (2.66) (2.40)

pate 1-10 21-31 11-20 11-20 11-20 21-31 1-10 21-31 1-10 11-20 1-10 2i-31 21-31 1-10 11-20
Jun Hay Jun May dJul Jun - Jul Jul Aug Aug May Aug Apr Apr Apr

€5.07) (4.79) (4.60) (4.33) €4.02) (4.01) (3.86) (3.82) 3.17) (2.82) (2.22) (2.10) (0.567) £0.07) (0.04)

station® 14B1  4A1 1082 981 11A1 13A1  12A1 1éAl
(3.93) (3.48) (3.34) (2.94) (2.93) (2.87) (2.84) (2.76)

*Station prefix TM-LF- deleted from table.

SRS
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4. SEINE
4.1 METHODS

Seine surveys were conducted at six shoreline stations
in York Haven Pond (Figure 4-i). Specific locations and
habitat characteristics are described in Table 4-1. Surveys
were conducted twice each month in May, June, August, and
September, and once each in April, July, October, and
November 1990.

Data recorded for each survey were weather, time,
duration of sample (in minutes), air and surface water
temperatures, surface dissolved oxygen and pH, Secchi disc
transparency, estimated water depth, substrate type, and
number of hauls. River stage was obtained from the River
Forecast Center in Harrisburg, Pennsylvania for 0700 h.
Instrumentation and procedures are described in Chapter 7
and GPU (1987), respectively.

A 3.05 m by 1.22 m straight seine with 0.32 cm mesh was
used. The seine was déﬁloYed and moved parallel to shore
for a short distance, then moved into shore to trap fish.
Since -size and habitat of seine stations varied (Table 4-1),
effort was made to collect a representative qualitative
sample (Hocutt 1981) based on complete coverage of all
available habitats, rather than a specified number of hauls

at each station.




All specimens collected at a station were fixed in 10%
formalin except for large fish (>150 mm fork length, FL)
which were identified, measured, and released near the site
of capture. In the laboratory, the fish were removed from
formalin, rinsed twice in water, and preserved in 40%
isopropanol.

Specimens in each collection were identified and
measured to within a 5 mm FL interval. Specimens within
these length intervals were weighed together to the nearest
0.1 g. .For collections that contained more than 125 fish of
one species, a subsample of 125 fish of that species was
removed for length and weight analysis; all specimens vere
counted. Specimens weighed and measured were also examined
for the presence of external parasites, disease, or
morphological anomalies.

Primary taxonomic aids were Cooper (1983), Moore (1968),
and Trautman (1981). Scientific and common names of fishes
and taxonomic order of presentation (Table 4-2) followed
Robins et al. (1980).

Family composition at individual stations was computed
by summing the percentage contributed by fishes within each
family. Additional data analyses consisted of calculating
condition factor (K), percent similarity (PSc) among
sampling station catches, and species diversity by station
and date. Calculation of PSc and diversity indices was

identical to those described in Chapter 2.




Condition factor (Ricker 1975) for fishes that comprised

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

formula:
K= _Wx 10°
FL3
where
K = condition factor of the 5 mm FL group and

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

The upper limit of eagh 5 mm FL group and the mean weight
for that group were used for the calculation of condition
factor as was done previously (EA 19é5, 1986, 1987; Nardacci
and Associates 1983, 1984; RMC 1988a, 1989, 1990).

Number per seine haul was calculated by dividing the
total number of fish captured by date or station by the
number of hauls executed on the date or statioh. For
species accounting for more than 10% of the catch,
reproductive status was classified as follows: young were
spawned during the current calendar year; juveniles were
spawned in a previous calendar year but were, as yet,
incapable of reproduction; and adults were capable of
reproduction. Classifications were based on information in
the literature (Carlander 1953, 1969, 1977; Miller and Buss
1963; Scott and Crossman 1973; Trautman 1981) and were

confirmed in the field when possible.




4.2 COMPOSITION, RELATIVE ABUNDANCE, AND DISTRIBUTION: 1990

Results of 1990 seihe collections are presented in
Appendix C and summarized in Tables 4-3 through 4-5. A.
total of 327 hauls yielded 31,470 fish of 35 species,
representing eight families. Most fish (9,938) were taken
at Station 13B5 and most speéies (27) at Station 4A2. The
mean number of specimens per haul at individual stations
ranged from 34.06 at Station 16A1 to 276.06 at Station 13B5.

Carps and minnowg ranked first in faﬁily composition,
comprised 71.0% of the total catch (Table 4-5), and included
the top two species (spotfin shiner and mimic shiner) taken
(Table 4-3). The mimic shiner comprised 32.7% of the total
catch; it was the most abundant species in 1990, and ranked
first at Station 13B5 (Table 4-4). The spotfin shiner
ranked second in abundance (24.8%); it was most common at
stations 10A2, 16A1, and 10B5. The second most abundant
family was bullhead catfishes which accounted for 10.4% of
the total catch. The -channel catfish (third ranked species)
was the most common bullhead catfish, and ranked first at
Station 9B3. The perch family was next in abundance and
comprised 9.7% of the total catch. The tessellated darter
was the most abundant percid taken, and was the fourth
ranked species overall. Other common fishes were spottail

shiner (6.6%), bluntnose minnow (4.9%), white sucker (4.7%),




and pumpkinseed (2.0%). No other species accounted for more
than 1.0% of the catch.

With the exception of the low catch (277 specimens) on
16 November, total catches varied moderately during the year
(Table 4-3). The highest catch (4,521 specimens) occurred
on 15 June. No pronounced seasonal trend was evident as the
total catches oscillated throughout the year. However, over
65% of the catch occurred from April through July.

The temporal variability in the total catch was
primarily influenced by spotfin shiner and mimic shiner
abundance, and to'a lesser extent by spottail shiner,
bluntnose minnow, white sucker, channel catfish, and
tessellated darter (Table 4-3). Spotfin shiner and mimic
shiner were common throughout‘the sample period, but were
most abundant from April thfough May when they comprised
from 87.4 to 98.1% of the catch. Spotfin shiner and mimic
shiner abundance declined steadily from June through
November, with few exceptions. Among other species,
spottail shiner and tessellated darter were abundant from
June through early August. White sucker were common from
May through September, but over 90% were taken from late May
through June. Bluntnose minnow occurred throughout the
sample period, but was most common in July and AugustL
Channel catfish were most common in August and September,

when 98.9% of their annual total occurred. Such temporal




variation in species abundance generally reflected the
different spawning times of fishes, and the ensuing period
when young inhabit inshore areas and become vulnerable to
seine capture.

Spatial distribution of fishes in the catch is presented
in Table 4-4. Station 13B5, on the west shore of York Haven
Pond, produced the largest catch. The smallest catch
occurred at Station 16A1, above the TMINS Discharge. These
catch differences were the result of the variability in the
abundance of the spotfin shiner and mimic shiner.

Seine catches were also evaluated in terms of fish per
seine haul. This provided a more realistic assessment of

the fish encountered during any éiven sampling episode.

e
.

Because the total number of hauls for the year was generally
similar among sampling dateé, the fish per haul paralleled
the temporal distribution (Table 4-3). This was generally
true of sampling stations, except at Station 10A2 where more
effort (hauls) yielded fewer fish per haul (Table 4-4).
Biomass totaled 10,380.8 g for the year (Table 4-6).
Peak biomass occurred on 18 July (1,328.8>g). Stétion 13B5
had the highest biomass for a éingle station (2,432.9 g9),
while Station 16A1 had the lowest (1,241.6 g). The
distribution of biomass among sampling stations and dates

varied as the number and size of the specimens varied.



4.3 CONDITION FACTOR (K) AND REPRODUCTIVE STATUS

condition factors and reproductive status for spotfin
shiner, mimic shiner, and channel catfish, the only fishes
that comprised more than 10% of the 1990 catch, are
presented in Tables 4-7 through 4-9. The mean weights for
individual length intervals were similar- per species among
stations with large (>25 specimens) comparable catches. The
K factors for differént size groups of spotfin shiner ranged
from 0.45 to 1.16. There was a general trend of increasing
K factor with increasing length. Mimic shiner K factors
ranged from 0.24 to 1.08 among the size éroups. Similarly,
K factors for mimic shiner increased as length increased.
The increasing K factor for these species reflected the
tendency for increased body depth with increased length. In
contrast, K factors for channel catfish followed a trend
which generally increased, and then decreased. These
changes resulted when the rapid growth in length was not
synchronized to weight increases. .

There was no discernible pattern of K factors among
sampling stations tﬂat would suggest any positive or
negative influences of TMINS. Because of the mobility of
these small schooling fishes, it is doubtful that they stay
ip any location long enough to be affected by conditions at
that location. Thus, the K factors reflect general

conditions in York Haven Pond.




Young and juvenile spotfin shiners were abundant at all
stations, except 4A2, while adults were uncommon (2.3% of
the total catch) (Tablé 4-7). Young and juvenile mimic
shiners were common at all stations, particularly Stations
13B5 and 10A2. Only two adults were taken (Table 4-8).
Young channel catfish were common at Stations 9B3 and 10B5;

juveniles and adults were rare (Table 4~9) .
4.4 COMMUNITY ANALYSIS: DIVERSITY AND SIMILARITY

The.1990 fish community was examined by measures of
diversity and percent similarity. The Shannon-Wiener
' function for diversity (H’) was calculated for the annual
catch at each station (Table 4-3) and for each date with
stations combined (Table 4-4). Annual station diversity =
ranged from 1.72 at Station 13B5 to 3.00 at Station 4A2.
The 16w H’ at Station 13B5 resulted from the large catch of
spotfin shiner and mimic shiner (85.8% of the catch)
relative to the numbers caught among the other species. In
contrast, the high H’ at Station 4A2 reflects a more even
distribution of individuals among species. Sampling date’
diversity ranged from 1.14 on 12 April to 2.98 on 18 July.
There was a general trend towards increased diversity from
April through July, followed by a decline through November
as large numbers of young spotfin shiner, mimic shiner, and

channel catfish entered the catch. Low diversities result




from the overabundance of one or two species which are a
natural phenomena (Hocutt 1981).

Seine diversity in 1990 was compared to previous study
years by plotting annual station H’ values with months
combined (Figure 4-2), and monthly H’ values with stations
combined (Figure 4=-3). Overall monthly diversity values
decreased from 1977 through 1985 and increased thereafter
(Figure 4-3). Although, the 1990 monthly data,dgcreased
slightly from 1989 the values geﬁerally continued to reflect
the increase observed since 1986, A similar trend was‘
evident for station diversity. EA (1985, 1986, 1987)
postulated that the decrease in diversity was related to the
increased dominance of spotfin shiners. It was further
suggested (EA 1986) that the increase in the trend was
related to the subseqﬁent reductién in the proportion of
spotfin shiners in the total catch. The increase in station
H’ values in 1990 was coincident with a reduction in spotfin
shiner and mimic shiner (57.5% of the total catch)
abundance, coupled with substantial increases of comely
shiner, spottail shiner, bluntnose minnow, fallfish, white
sucker, channel catfish, emallmouth bass, and tessellated
darter compared to the 1989 catch.

percent similarity (PSc) compares the gtation catches in
ferms of species composition, and provides another measure

of the fish community. Similarity values for pairwise




station comparisons are presented in Table 4-10. Low values
indicate relatively dissimilar communities between two
stations, while higher values indicate similar communities.
Like many of the community and abundance parameters
discussed above, the similarity data appeared to be
substantially influenced by the abundance of several key
species. For example, the lowest PSc (28.4%) occurred
between Stations 13B5 and 9B3 and resulted from the extreme
dominance of mimic shiner and spotfin shiner at Station
13B5, compared to the dominance of -spottail shiner, channel
catfish, and tessellated darter at Station 9B3 (Table 4-4).
In contrast, the relative abundance of these species was
simila; between Stations 10B5 and 16Al1, thus the PSc was
high (81.2%). There was no pattern to suggest any influence
of the TMINS discharge. Sampling Station 10A2 (downstream
of the discharge) was similar (79.0%) to Station 16Al
(upstream of the discharge).

Previous studies (EA 1985, 1986, 1987) used the percent
similarity at stations upstream and downstream of the TMINS
discharge to investigate differences between operational
(1976 to 1978 and 1986 to 1990) and non-operational (1979 to
1985) years (Figure 4-4). The PSc values for both pairwise
station comparisons were within the historical range. There
was no pattern that distinguished operational and non-
operational years, and consequently no indication that the

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

The total seine catches and catch per seine haul of
common species were éxamined for the study period (Table 4-
11) . Although the total 1990 catch represented a 31.6%
decrease from the 1989 catch, it was within the historic
range. As in all previous years, the total catch was .
largely influenced by the abundance of spotfin shiner,
spottail shiner, and mimic shiner (since 1987). Compared to
1989, there were substantial decreases in spotfin shiner and
mimic shiner abundance. The spotfin shiner decreased by
39.6% to its lowest total since 1978, while mimic shiner
decreased 52.7% after increasing steadily since 1985. Also
showing marked reductions in 1990 were pumpkinseed (33.2%)
and bluegill (89.8%). However, these decreases were offset
by large increases in the catch of spottail shiner, white
sucker, and bluntnose minnow. In fact, the total catch of
bluntnose minnow was the highest since 1981. Many other
fishes showed substantial increases over 1989 levels. Among
these, smallmouth bass increased to its highest total since
1979, and walleye increased to its highest total since 1985.
Record catches for the study period were noted for channel
catfish, tessellated darter, and banded darter.

The seine catches in 1990 appeared to further reflect

the effect of natural population cycles. While strong year




classes wefe indicated for several species, spotfin shiner,
mimic shiner, pumpkinseed, and bluegill suffered weak year
classes, as evidenced by steep downturns in their
abundances. EA (1986, 1987) reported that a number of
factors can affect the abundance of fishes from year to
year,'including river flow, water temperature, food
availability, and competition. Substantially higher river
flow in 1990 and lower water temperature, particularly July
through August, favored the succeés of early spawﬁing
fishes.

Seasonal Susquehanpa River flow patterns, normally
characterized by high spring flows and lower flows in summer
and fall, generally favor the intermittent spawning of
spotfin shiner (Gale and Gale 1976) throughout July and
August. Intermittent spawning prolongs the spawning season
and protects the species against the destruction of entire
year classes (Nikolsky 1963). July and August river flows
in 1990 were variable and caused water temperature. to
fluctuate. These factors jeopardized the spawning success
of spotfin shiner. Consequently, young spotfin shiner were
less abundant during the fall. In contrast, spottail shiner
and white sucker spawn in May and June, therefore their
reproductive success is normally subject to high and/or
rapidly fluctuating river flow. River flow in June 1990

remained relatively stable and water temperature steadily




increased. This may explain the increase in spottail shiner
and white sucker numbers. Starrett (1951) documented the
negative effects of similar high water on the spawning
success and subsequent abundances of minnows in the Des
Moines River, where the spotfin shiner and sand shiner
(Notropis stramineus), another late spawner, dominated.
Decreased catches of the mimic shiner, a species closely
related to N. stramineus, are also likely due to its July
and August spawning period.

Previous reports (EA 1985, 1986, 1987} RMC 1988a, 1989,
1990) examined the annual seine catch (number per haul) of
dominant fishes at stations upstream (16A1) and downstream
(10a2 and 9B3) of the TMINS discharge to determine
differencés. The annual abundance of spotfin shiner,
spottail shiner, and white sucker is presented in Figures 4-
5 through 4-7. For 1990, spottail shiner and spotfin shiner
catches were similar at stations immediately upstream (16Al)
and downstream (10A2 and/or 9B3) of the TMINS discharge.
Unlike spotfin shiner and white sucker, catches of spottail
shiner at Station 10A2 were slightly below those at the
other stations. Yet, all values were within previously
established ranges. Therefore, the variability in station
catches was attributed to natural spatial and temporal
distribution of fhese species rather than to any influence

of the TMINS discharge.
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4.6 PARASITES, DISEASE, AND MORPHOLOGICAL ANOMALIES

Fishes collected during routine seine surveys were
examined for external parasites, diseases, or morphological
anomalies. Although none of these conditions are unusual in
natural fish populations, a high frequency of any affliction
in one or more species may be evidence of stress.

In 1990, a total of 16,522 fish was examined; 1,590
specimens of 22 fishes had one or more types of parasites,
infections, and/or morphological anomalies (Table 4-12).
With the exception of black spot (fluke cysts),
pugheadedness, and skin infections, affliction rates were
less than 1.0%. Black spot was most prevalent on spotfin
shiner (8.1% of those examined), bluntnose minnow (3.3%),
and tessellated darter (2.6%). Skin infections (which
included fin rot, damaged fins, fungus, and/or tumors) were
observed on 18 fishes, mostly on spotfin‘shiner and mimic
shiner. Other parasites included anchor worms (Lernaea
spp.), observed on 15 fishes, leeches, noted almost
exclusively on tessellated darter, and glochidia (larvae of
freshwater mussels), most prevalent on spotfin shiner and
tessellated darter. The gregarious nature of young fishes,
particularly spotfin shiner in slow-moving waters, allows
close proximity of parasite and host, and may explain the

relatively high incidences of black spot parasitism.
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A total of 485 fish exhibited morphological anomalies.
Pugheadedness (abnormal formation of the skull) was most
common and occurred primarily on spotfin shiner (84), and
mimic shiner (337). Scoliosis (lateral spinal curvature)
was observed on three different fishes. Five‘spotfin
shiner, three mimic shiner, and two spottail shiner
exhibited mouth (mandibular) deformity.

Patterns of parasitic infection and morphological
anomalies observed in 1990 were similar to those reported
previously (EA 1985, 1986, 1987; Nardacci and Associates
1980, 1981, 1982, 1983, 1984; RMC 19%88a, 1989, 1990). It
appears the patterns were most affected by natural trends in
parasite life cycles, water temperature, and natural
conditions rather than influences associated with TMINS

operation,
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TABLE 4-1

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

" Station Number Location and Description

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

TM-SE-10B5 Southwest shore of York Haven Pond just upstream from
York Haven Generating Station race. The station
extended from a mud-bottomed beach interspersed with
debris and rubble to a bedrock enclosed backwater about
100 m downstream, Water willow (Justicia americana)
and wild celery (Vallisneria americana) were common. .
The beach averaged 0.7 m in depth; the backwater
averaged .1.0 m,

TM-SE~16A1 West shore of TMI near Gate 19 about 500 m upstream
from discharge. The station extended from a rubble ..
and boulder shoreline to a mud-bottomed run about '
25 m downstream. Coal dirt and gravel were also
common along -the shoreline, which supported water
willow. Average depth was 0.8 m.

1
b Y

TM-SE-10A2 West shore of TMI, 150 m downstream from discharge.
The station extended about 75 m along a gravel beach
that averaged 0.7 m in depth. Gravel, mud, and coal
dirt were common substrates. Water willow covered the
shoreline and was often partially submerged.

TM-SE-9B3 West shore of TMI, 2,000 m downstream from discharge.
Most sampling was done along a gravel beach and boat
ramp. - Offshore, the bottom changed to mud. About
20 m of shoreline was sampled; average depth was 0.7 m.
Large trees lined the shoreline upstream from the boat
ramp and were sometimes partially submerged. The York
Haven Dam marked the downstream end of the station and
created a backwater.

TM-SE-4A2 East shore of east channel. Main substrate was mud,
but rubble and some boulders were also common. About
25 m of shoreline was sampled; the bottom dropped
abruptly to a depth of about 0.9 m. The beach was
supported by submerged railroad ties.

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

List of scientific and common names of fishes collected by seine from

the Susquehanna River near TMINS in 1990.

Scientific Name

Common Name

Clupeidae .
Alosa sapidissima (wilson)
Dorosoma cepedianum (Lesueur)

Esocidae
Esox niger Lesueur

Cyprinidae
campostoma anomalum (Rafinesque)
Nocomis micropogon (Cope)
Notemigonus crysoleucas (Mitchill)
Notropis amoenus (Abbott)
Notropis cornutus (Mitchill)
Notropis hudsonius (Clinton)
Notropis procne (Cope)
Notropis spilopterus (Cope)
Notropis volucellus (Cope)
Pimephales notatus (Rafinesque)
Rhinichthys cataractae (Valenciennes)
Semotilus atromaculatus (Mitchill)
Sepotilus corporalis (Mitchill)

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

Ictaluridae
Ictalurus pebulosus (Lesueur)
Ictalurus punctatus (Rafinesque)

Cyprinodontidae .
Fundulus diaphanus (Lesueur)

Centrarchidae
Ambloplites rupestris (Rafinesque)
Lepomis auritus (Linnaeus)
Lepomis cyanellus Rafinesque
Lepomis gibbosus (Linnaeus)
Lepomis macrochirus Rafinesque
Micropterus dolomieui Lacepede
Micropterus salmoides (Lacepede)
Pomoxis annularis Rafinesque

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

Herrings
American shad
Gizzard shad

Pikes
Cchain pickerel

carps and Minnows

. Central stonexroller
River chub ’
Golden shiner
Comely shiner
Common shiner
Spottail shiner
Swallowtail shiner
spotfin shiner
Minic shiner
Bluntnose minnow
Longnose dace
Creek chub
Fallfish

Suckers
Quillback
White sucker
Northern hog sucker
shorthead redhorse

Bullhead catfishes
Brown bullhead
channel catfish

Killifishes
Banded killifish

Sunfishes
Rock bass
Redbreast sunfish
Green sunfish
Pumpkinseed
Bluegill
Smallmouth bass
Largemouth bass
Wwhite crappie

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

Temporal distribution of fishes token by seine near THINS in 1990.

12 4 23 15 28 18 14 10 7 24 30 16 .
Apr __ May  May Jun__Jun  Jul  Aug  Aug  Sep  Sep  Oct  Mov  Totat X Catch

Amerjcan shad - - - 1 - 5 - - - - - - é *
Gizzard shad - - - - - 23 1 1 - - - - 25 0.1
Chain pickerel - - - 1 - - - - - - - - 1 *
Centrat stoneroller - - - - - 1 - - - - - - 1 +
River chub - - 1 - - - - - - - - - 1 +
Golden shiner 1 - 2 - - 12 - - - - - - 15 +
Comely shiner 5 2 2 - i 129 - - - 2 - - 154 0.5
Common shiner - . - - - - 1 - - 1 - 2 +
Spottail shiner - - - 251 1067 263 164 62 27 133 101 8 2076 6.6
Swallowtail shiner 19 79 52 41 22 7 16 9 15 16 11 - 287 0.9
Spotfin shiner 1043 1029 960 1059 483 376 350 886 558 472 445 151 7812 24.8
Himic shiner 1273 2115 2026 1294 456 875 44 188 294 136 1524 62 10283 32.7
Bluntnose minnow 4 42 7 19 12 1414 393 147 71 53 155 5 1548 4.9
Longnose dace - - - - 1 - - - - - - - 1 +
Creek chub - - - 1 - - - - - - - - 1 +
Fallfish - - - 45 33 25 12 26 5 6 11 - 161 0.5
Quillback - - - - 2 4 - - - - - - 6 +
White sucker - 5 257 797 282 92 19 15 6 3 - - 1476 4.7
Northern -hog sucker - - - 7 3 é 8 14 13 4 - - 55 0,2
Shorthead redhorge - - 6 2 5 - 4 S 17 5 - - 49 0.2
8rown but thead - - - - 16 1 - - - - - - 17 +
Channel catfish - - - 17 20 - 1445 42 1724 10 - - 3258 10.4
Banded kiltifish - 1 2 - - 1 - 1 - - - - H +
Rock bass - 1 - 3 22 12 - 2 7 34 7 90 0.3
Redbreast sunfish - 21 1 14 7 10 5 8 5 & 1 - 76 0.2
Green sunfish - 6 - 15 5 1 3 2 5 - 2 - 39 0.1
Pumpkinseed 1 222 8 99 8 123 15 11 62 45 48 5 647 2.0
Bluegill - [ - 14 " 36 3 3 25 1 7 2 118 0.4
Lepomis hybrid - - - 2 1 - - - - - - - 3 +
Smal lmouth bass - - 2 1 23 97 25 12 15 20 16 - 211 0.7
Largemauth bass - - - - 1 - - - 1 - - - 2 +
White creppie - - - - - - - - 1 1 1 - 3 +
Tessellated darter 14 10 56 817 392 1021 140 I 86 98 158 40 2909 9.2
Banded darter - 5 29 - 3 34 4 1 3 - 15 2 96 0.3
shield darter - - - 4 1 1 - - 1 2 - - 9 +
Walleye ~ - 4 17 ] - - - - - - - 27 0.1
Ho. of Specimens 2360 3544 3415 4521 2894 3795 2657 1510 2941 1053 2503 277 31470
No. of Species 8 1% 16 22 25 25 19 20 21 19 16 9 35
No. of Hasuls 27 24 21 24 25 24 26 33 32 k3| 29 3 37
No. of Fish/Haul  87.4%1 147.67 162.62 18B8.38 115.76 158.12 102.19 45.76 91.91 33.97 B86.31 8.94 96.24%
Diversity Index 1.16  1.55 _ 1.59 2.60 2.66 2.98 2.19 2.21 2.0z 2.70 1.90 1.87 2.85

+ Less than 0.05X.




TABLE 44

Distribution of fishes taken by seire at the stations sampled near THINS in 1999. Station prefix

TM~SE~ deleted from table.

1385 1085 161 10A2 983 4A2 Jotal % Catch
American shad - - 3 3 - 6 *
Gizzard shad 3 2 1 S 3 11 25 0.1
Chain pickerel - - - - - 1 1 +
Central stoneroller 1 - - - - - 1 +
River chub - - . 1 - - 1 +
Golden shiner. - 1 - - 1 13 15 +
Comely shiner 127 2 16 2 2 5 154 a.5
Comen shiner - - - - 1 1 2 *
Spotrail shiner 72 161 235 214 888 506 2076 6.6
Swallowtail shiner 110 7 8 100 1 61 287 0.9
Spotfin chiner 2294 2158 Q64 1413 &N 292 7812 24.8
Mimie shiner 6238 1064 465 1166 751 599 10283 32.7
Bluntnose minnow 134 410 5 ag 23 887 1548 4.9
Longnose dace - - 1 - - - 1 +
Creek chub - - - - - 1 1 +
Fallfish 9 1 59 44 39 7 161 9.5
Quillback 4 2 - - - - ] +
white sucker 382 269 102 452 254 17 1476 4,7
Horthern hog sucker 19 4 kh! 17 3 1 55 0.2
shorthead redhorse 22 10 9 3 2 3 49 0.2
Brown bul Lhead - - - - 16 1 17 +
thannel catfish 8 &9 1 5 k¥ - 3258 10.4
Banded killifish 2 1 T . - - 2 5 +
Rock bass 5 25 3 25 2 30 90 0.3
Redbreast sunfish 2 8 20 1 7 38 76 0.2
Green sunfish 1 - - - - 28 39 0.1
Pumpkinseed 5 Sk 2 S 14 567 AT 2.0
Bluegill 4 62 - - 1 51 118 0.4
Lepomis hybrid - - - - - 3 3 +
Smal tmouth bass 58 34 47 46 2 24 21 0.7
Largemouth bass - - - - - 2 2 T4
white crappie - 2 - - - 1 3 +
Tegsellated dorter 423 181 180 232 1618 275 2509 9.2
Banded darter - 2 19 74 1 - 96 0.3
shield dorter 1 1 3 & - - 9 *
Walleye 14 3 - - 8 2 27, 0.1
Mo. of Specimens 9938 4543 2146 3901 7503 3439 31470
No. of Species 24 25 21 21 23 27 35
No. of Hauls 36 53 63 72 43 60 327
No. of Fish/Haul 276.06 B5.72 34.06 54.18 174.49 57.32 96.24
Diversity !ndex 1.72 2.38 2.47 2.56 2.33 3.00 2.85

+ Less than G.05%.
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TABLE 4-5

Percent family composition at the seine stations sampled in

York Haven Pond, April through November 1990.

TM~SE~ deleted from table.

Station prefix

Station .
Family 13B5  10B5 16Al1 10A2 9B3 472 Total
Herrings + + 0.2 0.2 + 0.3 0.1
Pikes - - - - - + +
Carps and Minnows 90.4 84.0 81.3 77.6 31.%9 69.0 71.0
suckers 4.3 6.3 5.7 12.1 3.4 0.6 5.0
Bullhead catfishes 0.1 1.5 + 0.1 42.5 + 10.4
Killifishes + + - - - + +
Sunfishes 0.8 4.1 3.4 2.0 0.3 21.9 3.8
Perches 4.4 4.1 9.4 7.9 21.7 8.0 9.7

4+ Less than 0.05%.

TABLE 4-6

Summary by date of

fish biomass (g) at the seine stations

sampled near TMINS in 1990. Station prefix TM-SE~ deleted from
table.
13BS 10B5 16A1 1042 9B3 4A2 Total
12 Apr 119.9 41.6 43.3 41.5 0.5 17.0 263.8
4 May 196.8 143.1 51.9 43.9 52.8 195.3 683.8
23 May 216.0 61.8 79.9 118.7 30.4 22.3 529.1
15 Jun 281.9 151.8 112.3 215.3 105.1 155.5 1021.9
28 Jun -~ 252.0 ‘164.2 105.0 199.2 158.0 65.9 944.3
18 Jul’ 281.7 138.8 255.4 278.7 202.2 172.0 1328.8
14 Aug 148.4 203.5 88.6 190.0 237.9 156.3 1034.7
30 Aug 112.4 153.4 90.2 320.8 101.2 82.1 860.1
7 Sep 262.8 218.0 96.0 135.2 387.6 101.3 1200.9
24 Sep 139.8 339.0 158.6 291.9 84.4 103.0 1116.7
30 Oct 398.7 76.5 133.5 141.2 261.6 253.9 1265.4
16 Nov 22.5 5.1 16.9 36.9 12.5 37.4 131.3
TOTAL 2432.9 1696.8 1241.6 2013.3 1634.2 1362.0 10380.,8
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TABLE 4-7 LENGTH FREQUENCY, TOTAL AND MEAN WEIGHT, CONDITION FACTOR (K),

AND REPRODUCTIVE STATUS (R) PER 5 MM FL INTERVAL OF SPOTFIN SHINER
COLLECTED By SEINE NEAR TMINS IN 1990.

-

Total Mean
Fork length Weight wWeight L]
(5 mm intsrvals) Number (9) (g) K R

TM~AQF~4A2
11 - 15 22 0.34 0.02 0.46 A
16 -~ 20 156 6.70 0.04 0.54 Y
21 -« 25 57 4.30 D0.08 0.48 \{
26 - 30 20 3.60 0.18 0.67 Y
31 - 35 12 3.70 0.31 Q.72 Y
36 ~ 40 8 5.10 D.57 0.89 Y
41 - 45 6 4.80 0.80 0.88 J
46 - 50 4 4.80 1.20 0.96 J
51 - 55 4 8.60 1.65 0.99 J
56 - 60 1 2.10 2.10 0.87 J
61 - 65 1 2.70 2,70 0.98 A

TM-AQF~-8B3
11 - 15 40 0.61 0.02 0.45 Y
16 - 20 168 7.34 0.04 0.55 A4
21 - 25 151 15.25 0.10 0.685 Y
26 - 30 120 23.40 0.18 0.72 \4
31 -~ 35 67 21.60 0.32 0.75 A4
36 - 40 27 13.60 0.50 0.79 A4
4% - 45 22 17.60 0.80 0.88 J
46 - 50 15 17.00 1.13 0.91 J
51 - 55 5 7.90 1.58 0.95 J
56 - 60 5 10.20 2.04 0.94 J
61 - €5 t 2.30 2.30 0.84 A
71 -~ 75 1 3.70 3.70 0.88 A

TM-AQF-10A2
11 - 18 5 0.12 0.02 0.71 Y
16 - 20 64 3.16 0.05 0.62 Y
21 - 25 190 20.20 0.11 0.68 A4
26 - 30 222 43.00 D.19 0.72 Y
31 - 35 147 51.20 0.35 0.8 y
26 - 40 98 55.40 0.57 0.88 \4
41 - 45 B85 71.00 0.84 0.92 J
46 - 50 87 103.30 1.19 0.95 J
51 - &5 51 82.50 1.62 0.97 J
56 - 60 28 60.40 2.16 1.00 J
81 -~ 65 18 50.80 2.82 1.03 A
66 - 70 11 . 41.50 3.77 1.10 A
71 - 75 38.80 4.85 1.18 A
76 - 80 10 55.50 5,55 1,08 A
81 - 85 3 18.30 6.10 0.99 A
B6 - 90 1 7.70 7.70 1.06 A

=young, J=juvenilte, A=adult
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TABLE 4-7 CONTINUED.

R Total Mean
Fork length waight weight *
(5 mm intervals) Number (2) (g) K R
TM~AQF-~10B5
17 - 15 43 0.75 0.02 0.52 Y
16 - 20 150 6.60 0.04 0.58 \4
21 - 25 266 27.00 0.10 0.65 Y
26 » 30 295 57.00 0.19 0.72 Y
31 - 35 153 52.00 0.34 0.79 Y
36 - 40 121 66.70 0.55 0.86- \'4
41 - 45 50 40.80 0.82 0.90 J
46 -~ 5O 32 38.30 1.20 0.96 J
51 ~ &8 8 14,50 1.61 0.97 J
56 - 60 8 17.30 2.16 1.00 J
61 - 65 4 10.50 2.62 0.96 A
71 - 75 1 4.90 4.90 1.16 A
TM~AQF~13B5
11 - 15 15 0.34 0.02 0.87 Y
16 - 20 227 10.43 0.05 0.57 Y
21 - 28 360 32.70 0.09 0.58 Y
26 -~ 30 218 41.00 0.19 0.70 Y
31 - 35 156 50.80 0.33 0.76 Y
36 -~ 40 84 43.00 0.51 0.80 A4
41 -~ 45 48 39.40 0.80 0.88 J
46 ~ 50 40 44 .10 1.10 0.88 J
51 - 5B 27 42.70 1.58 0.95 J
56 - 60 24 49.10 2.05 D.95 J
61 - 65 B8 21.890 2.74 1.00 A
66 ~ 70 & 20.70 3.45 1.01 A
71 - 75 2 8.20 4.10 0.97 A
76 - 80 2 11.50 5.75 7.12 A
TM~AQF-16A 1
11 - 1B 17 0.28 0.02 D.49 Y
16 - 20 41 2,12 0.05 0.65 Y
21 - 25 157 17.00 0.11 0.69 Y
26 - 30 1556 31.50 D.20 0.75 Y
3t - 3§ 123 41.80 0.34 D.79 Y
36 -~ 40 85 47 .00 0.55 0.86 Y
41 - 45 75 . 63.60 0.85 0.93 Jd
46 ~ 50 40 47.00 1.17 0.94 J
51 - 55 24 38.00 1.58 0.95 J
56 - 60 27 57.20 2.12 0.98 J
81 - 65 21 58.50 2.78 1.01 A
66 - 70 8 27.80 3.47 1.01 A
71 -~ 75 a8 36,00 4.50 1.07 A
76 - B8O 2 11.50 5.75 1.12 A
- B85 3 18.40 6.13 1.00 A

81

Y=young, J=Juvenile, A=adult

4-22

|
:




TABLE 4-B LENGTH FREQUENCY., TOTAL AND MEAN WEIGHT, CONDITION FACTOR (K},
AND REPRODUCTIVE STATUS (R) PER 5 MM FL INTERVAL OF MIMIC SHINER
COLLECTED BY SEINE NEAR TMINS IN 1880.

Total Maan
Fork length Waight weight *
(5 mm intervals) Number (a) (] K R
TM-AQF-4A2
N 11 - 15 25 0.58 0.02 0.65 Y
% - 20 312 15.00 0.05 0.80 Y
: 21 - 28 183 17.00 0.08 0.59 Y
26 - 30 23 5.30 0.23 0.u5 v
31 - 35 37 14.30. 0.39 0.90 \4
36 - 40 15 8.00 0.53 0.83 J
41 - 45 1 0.80 0.80 0.88 J
46 - 50 1 1.00 1.00 0.80 J
{.
TM-AQF-2B3
i1 -~ 1B 20 0.80 0.02 Q.57 Y
16 -~ 20 156 8.30 0.08 0.87 Y
Vo 21 -~ 25 174 17.60 Q.10 0.65 Y
26 - 30 81 16.40 0.20 0.75 Y
31 - 35 75 27.80 0,37 0.86 Y
re 36 - 40 30 16.10 0.54 0.84 J
. 41 - 45 8 6.50 0.8) 0.89 ~
L yrd
\ TM~-AQF-10A2
11 - 18 2 0.03 0.02 .44 Y
16 - 20 148 7.80 0.05 0.67 Y
2T - 25 211 22.20 0,11 0.687 Y
. 28 - 30 173 36.60 0.21 0.78 \'2
, 31 - 35 154 57.30 0n.37 .87 A4
36 - 40 B2 46.A40 0.57 0.88 J
t 41 ~« 45 8 6.90 0.86 .95 J
46 ~ BO 3 3.40 1.13 0.91 J
81 - &b 1 1.80 1.80 1.08 J
TM~AQF-1085
1Y - 18 B Q.14 0.02 0.52 A4
16 - 20 73 3.70 0.05 0.863 Y
2t - 25 173 19.80 0.11 0.73 Y
‘ 26 - 30 142 - 30.30 0.21 0.79 Y
31 -~ 35 [-1:] 25.00 0.37 0.86 Y
a6 - a0 41 23.10 0.56 0.88 L J
41 - 45 2 1.40 0.70 0.77 J
46 - 50 1 1.00 1.00 0.80 J

*

Yzyoung, Jxjuvenile, A=adult

4-23

v o s e e i




TABLE 4-8B CONTINUED.

Total Maan
Fork tength Weight weight *
(5 mm {ntervals) Number (g) (g) K R

TM=-AQF=~1385

11 - 15 7 0.15 0.02 0.63 Y
16 - 20 . 207 11.10 0.05 0.67 v
21 - 25 300 31.00 0.10 0.66 Y
26 - 30 274 55.40 0.20 0.75 Y
31 - 35 194 66.80 0.34 0.80 Y
36 ~ 40 68 35,80 0.53 0.82 J
41 - 45 14 12.00 0.86 0.94 J
46 - 50 10 11.80 1.18 0.94 J
51 - EB 2 ’ 3.00 1.50 0.90 J
TM~AQF-16A1
6 - 10 9 0.04 0.00 0.44 Y
11 - 15 15 0.12 0.01 0.24 Y
16 -~ 20 36 2.03 0.06 0.70 Yy
21 - 28 156 16.50 0.1 0.69 Y
26 - 30 80 16.30 0.20 0.75 Y
31 - 35 67 25,10 0.37 0.87 Y
36 - 40 33 20.70 0.863 0.98 J
41 - 45 30 27.30 0.91 1.00 J
46 - 50 13 16.80 1.29 1.03 J
51 - 658§ 4 6.10 1.52 0.92 J
56 ~ 60 1 2.00 2.00 0.93 A
61 - &5 1. 2,90 2.90 1.06 A

L 4
Y=young, J=juvenile, A=adult
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TABLE 4~9 LENGTH FREQUENCY, TOTAL AND MEAN WEIGHT, CONDITION FACTOR (K),
AND REPRODUCTIVE STATUS (R) PER S MM FL INTERVAL OF CHANNEL CATFISH
COLLECTED BY SEINE NEAR TMINS IN 1890,

Total Mean
Fork langth Weight wWeight »
(& mm intarvals) Number {8) {g) K R
TH-AQF~9B3
21 - 28 2 0.30 0.15 5.96 Y
26 - 30 36 10.80 0.30 1.11 v
31 - 35 68 25,90 6.44 1.08 v
36 - 40 40 28.50 6.71 1.11 v
41 - 48 54 58.40 1.04 1.15 v
46 - 50 54 79.00 1.46 1.17 v
51 - BB 28 54,00 1,03 1.18 v
56 ~ 60 22 47.80 2.17 1.01 v
61 - &5 11 24.90 2.26 6.82 ¥
66 - 70 7 15.50 2.21 0.65 v
71 - 75 a ) . . Y
76 - &0 3 . . . v
81 - 8§ 2 ) . . v
86 - 90 1 ) . J
TM-AQF-10A2
36 - 40 2 1.30 ' 0.65 1,02 v
41 - 45 1 1.10 1.10 1.21 ¥
456 - BO 1 1.80 1.30 1.04 y
56 - &0 1 2.80 2.80 1,34 v
TH-AQF-10B5 ‘
26 ~ 30 3 1.00 0.33 1,23 v
31 - 35 8 4.10 0.51 1,20 v
36 - 40 27 20.10 0.74 1.16 v
41 -~ 45 24 24.00 1.00 1.10 v
46 - 50 5 6.90 1.38 1.10 v
56 - 60 1 2.40 2.40 1.11 Y
81 - €5 1 3.00 3.00 1.00 v
TM~AQF-13B5
36 - 40 . 1.40 0.70 1.09 Y
41 - 45 3 3.40 1.13 1.24 Y
46 - 5D 2 2.60 1.30 1.04 v
56 - 60 1 2.40 2.40 1.11 Y%
TM~AQF-16A1
46 - 50 1 1,30 1.30 1.04 Y

Y=young, J=juvenile, Azadult




TABLE 4-10

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

10B5 16A1 1032 9B3 472
13B5 58.0 56.2 65.5 28.4 35.0
10B5 . 8i.2 77.7 32.8 47.6
l6A1 79.0 43.2 48.4
1042 . 35.5 43.9
9B3 39.9

TABLE 4-11

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

Study Total Catch Per Seine-Haul
Year catch(2) Spotfin Spottail Bluntnose Mimic White
Shiner shiner Minnow Shiner Sucker
1877 25,683 9 38 7 <1l 4
1978 29,414 7 42 3 <1 10
1979 39,068 35 20 4 1 21
1980 37,820 31 40 2 <1l 4
1981 57,117 107 13 4 6 1
1982 67,051 136 8 3 9 2
1983 67,041 175 24 4 21 <1l
1984 29,524 80 1 4 9 2
1985 56,672 103 63 5 4 3
1986 26,775 66 9 1 8 2
1987 31,383 65 20 2 27 1
1988 44,691 38 30 5 44 16
1989 45,980 42 2 2 90 <1
1990 31,470 24 6 5 31 4

{(a) Includes all species, not just those listed.
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TABLE 4-12

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

+3 * [~4
o il ur > = (=] k) <
2 — — e =3 e 1] b ] 5]
[77] © ] hed b~ 173 o - 43 3 a a1
= B = o = g A - g 8 = -2 s 59
[*} = (] =2 [X] == — s o o = @ [X] 0 - ™ E L =
5 P @ o= o o Y [-% oo Y © 42 G P o -~ O
— [ @ b — = %] =3 [=) > =4 © Yo o X =
2] ) ] «C [5:] a, Wy = a. Uy e [ri] bt pon 12) o 4
River chub . 1 - - - - - - - - 1 - Z 200.0
Golden shiner 1 - - - - - - - - 1 - 2 13.3
Comely shiner 2 - - - 1 - - - - 1 - 4 2.6
Spottail shiner 5 8 - - 1 12 - 2 - 17 - 45 3.4
Swallowtail shiner 1 1 - - - 3 - - - 2 - 7 2.4
Spotfin shiner 411 19 - - 41 84 10 5 1 62 3 636 12.5
Mimic shiner 2 30 2 - 14 337 3 3 - 53 1 445 11.2
Bluntnose minnow 33 30 - - 6 23 1 - 1 13 - 107 10.7
Fallfish 4 3 - - ~ 1 - - - 1 - 9 5.6
Quillback 2 - - - - - - - - - - 2 33.3
White sucker 14 12 1 2 - - - - - 22 - 51 4.2
Northern hog sucker 2 - - - - - - - - 1 - 3 5.4
- Shorthead redhorse 9 2 - - - - - - - -4 - 15 30.6
Channel catfish 1 15 1 - - - - - 1 11 1 30 7.6
Rock bass 4 2 - - - - - - - 3 - g 11.4
Redbreast sunfish - 1 2 - 1 - - - - 4 - 8 11.1
Green sunfish 5 - - - - - - - - - - 5 35.7
Pumpk inseed - 8 - - 1 - - - - 12 - 21 3.9
Bluegill - 1 - - 1 - - - - - - 2 1.8
Smallmouth bass 1 7 1 - - 1 ~ - - 5 - 15 8.4
Tessellated darter 46 10- 42 - 59 - - - - 14 - 171 9.7
Banded darter - - 1 - - - - - - - - 1 1.0
Total 544 149 50 2 125 461 14 10 3 227 5 1590 9.6

Percent 3.3 0.9 0.3 + 0.8 2.8 0.1 0.1 + 1.4 +

¥ Includes Fish with fin rot, damaged fins, fungus, tumors, or cysts.
+ Less than 0.05%.
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5. ELECTROFISHING
5.1 METHODS

Nighttime electrofishing surveys were conducted at si#
nearshore stations in York Haven Pond (Figure 5-1).

Specific locations and habitat characteristics are described
in Table 5-1. Surveys were conducted twice each month in
May, June, August, and September, and once each in April,
July, October, and November 1990.

The electrofishing system consisted of a Coffelt VVP-10
variable voltage pulsator, powered by a 5.0 kw alternator,
and mounted in a 6.4 m aluminum boat equipped with bow-~
mounted flood lamps. Positive and negative
electrodes of 1.2 m lengths of flexible conduit were
suspended from two 0.9 m diameter aluminum hoops; these were
suspended from aluminum booms about 2.0 m in front of the
boat. The electric circuit was controlled by a foot-
activated switch on the bow of the boat; alternating current
was used for all surveys.

Data recorded for each survey were time, duration of
sample (in minutes), air and surface water temperatures,
surface dissolved oxygen and pH, Secchi disc,
conductivity, output voltage, and amperage. Instrumentation
and procedures for these measurements are described in

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




maneuvered slowly downstream through the station, as close
to shore as possible (1 to 10 m offshore). Stunned fish
were netted at the bow and placed in holding tubs containing
water treated with the anesthetic TMS (tricaine
methanesulfonate) to facilitate handling and reduce injury.
Largér stunned specimens of common carp and gquillback (>250
"mm FL) were not placed in the tubs, but were counted by the
netting crew. At the end of a sampling run, the boat was
returned to the center of the station, and the catch was
processed. |

Each fish was identified to species; measured to the
nearest mm FL; weighed to the nearest g; and inspected for
diseases, parasites, and morphological anomalies. If a ‘-
collection contained more than 50 specimens of a single
species, a subsample of 50 specimens was selected for
individual processing, and the remainder counted. Normally,
fish were released after processing. Periodically, however,
some specimens Qere retained for radiological analysis as
part of the Radiological Environmental Monitoring Program.

Scientific and common names of fishes captured during
the 1990 electrofishing surveys are presented in Table 5-2.
Taxonomic order of presentation followed Robins et al.
(1980).

Data analysis consisted of calculating percent

similarity (PSc) among sampling station catches; species




,_I. -
v

diversity by station and date; condition factors; and
analysis of variance (ANOVA) to analyze catch differences
amonyg stations, months (or seasons), and years. Calculation
of PSc and diversity indices was identical to methods
described in Chapter 2. Mean lengths, weights, and
condition factors (described in Chapter 4) were determined
for fishes that comprised more than 10% of the 1990 catch.

The 1990 catch was transformed to catch-per-minute and
subjected to a two-factor ANOVA with stations and seasons as
factors. Seasons were defined as follows: spring, 19 April
through 7 June; summer, 20 June through 29 August; and fall,
5 September through 9 November. A three-factor ANOVA (year,
month, station) was used to evaluate multiple year catch-
per-minute data. In both analyses, catch-per-minute data
were transformed to the 4th root to stabilize variance.

When significant differences (P<0.05) were identified among
stations, months, seasons, or years, Tukey’s studentized
range test was used to identify significantly different
means. The ANOVAs were conducted using SAS software,
Version 6 (SAS Institute, Inc., Cary, NC).

In addition, Cochran’s Q-statistic and M~statistic
(Hendrickson 1978) were applied to 1990 station totals. The
Q-statistic compared the number of species per station,
while the M-statistic tested for differences in species

composition based on the number of species in common at each




station. Results were compared at the 95% probability level

to values in the chi-square distribution.
5.2 COMPOSITION, RELATIVE ABUNDANCE, AND DISTRIBUTION: 1990

Numbers of fishes collected by the electrofisher during
each survey are presented in Appendix D and summarized in
Tables 5-3 through 5-5. A total of 5,606 specimens of 36
fishes, representing seven families, was taken in 72 "t
collections. Sunfishes, the-largest family numerically,
were represented by nine species, while carps and minnows
(cyprinids) were represented by 11. All other families
consisted of four or fewer species. | ..

Sunfishes comprised 73.1% of the total catch (Table 5-
5), and included the top six species (rock bass, redbreast
sunfish, green sunfish, pumpkinseed, bluegill, and
smallmouth bass) taken (Table 5-3). The second most
abundant family was cyprinids which accounted for 9.9% of
the total catch. The spottail shiner (ninth ranked species)
and spotfin shiner (tenth ranked species) were the most
common cyprinids. Suckers, the third most abundant family,
comprised 7.6% of the total catch; their abundance was due
to large catches of quillback (eighth ranked species) and
white sucker. Percids were next in abundance and comprised
5.2% of the total catch. The walleye (seventh ranked

species) was the most abundant percid taken. Together, the
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sunfish, cyprinid, sucker, and perch families accounted for
95.9% of the total catch.

The temporal distribution of the electrofishing catch
is presented in Table 5-3. Total catch varied considerably
among indiviaual sample dates. Catches increased steadily
from the lowest catch in April to the highest catch in early
August. Catch rates were variable from late August through
November, but generally remained hiéh. Fluctqations in the
total catch over the year were almost entirely due to the
abundance of redbreast sunﬁiéh, pumpkinseed, and smallmouth
bass. Thé seasonal pattern which emerged was characterized
by low, similar-sized catches in the spring (April through
early June), followed by a period of high and more variable
catches in the summer and fall (late June through November).
The spring catches were preﬁominantly rock bass, redbreast
sunfish, pumpkinseed, and smallmouth bass, which accounted
for 62.6% of the total catch. The summer and fall catch was
dominated by redbreast sunfish, green sunfish, pumpkinseed,
bluegill, smallmouth bass, and walleye, which comprised
69.5% of the catch. | |

Spatial differences in abundance and number of species
among stations is presented in Table 5-4. The total catch
was high at Stations 13A1 (1,282 specimens), moderate at
Stations 10A3 and 11Bl1 (1,069 and 993, respectively), and

low but quite similar at Stations 10B3, 9B5, and 4Al1 (776,




749, and 737, respectively). Total catch and number of

species collected per station (range 23 to 25) were

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

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

had the highest species total. Variations in the annual

station catches reflected the spatial différences in the

abundance of several key species. The high catch at Station

13A1 was dominated by rock bass, redbreast sunfish, ca

pumpkinseed, and smallmouth‘pgss, which comprised over 80% |

of the catch. Among those stations with moderate catches,

redbreast sunfish, pumpkinseed, bluegill, and smallmouth

bass were most abundant. Although these species were common

at Stations 10B3, 9BS5, and 4Al their abundance was reduced. ‘-
The results of the two-factor ANOVA provide a cr

quantitati&e evaluation of spatial and temporal differences

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

differences were identified for stations and seaéons (Table

5-7). The variance due to the interaction between these

factors was also significant, so the effect of single

factors on the catch rate was not independent. An

examination of the seasonal mean catch rates at each station

revealed low catch rates at Stations 421 and 11B1 in the

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

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

the summer and relatively low in the spring and fall.
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Station 10B3 was intermediate with high catch rates in the
spring and lower catch rates in the summer and fall. This
variation among seasonal catch rates at individual stations
indicated that the rate at Station 13A1 was similar to 10A3,
but significantly higher than the rates at the other
stations (Table 5-8). The catch rates at Stations 10A3,
11B1, 10B3, 9B5, and 4Al1 were undifferentiated. The low
mean catch rate in the spring was significantly different
from the higher and undifferentiated ratés in the summer and
fall. Catch rates at indiyiéual stations were largely
influenced by the abundance of redbreast sunfish,
pumpkinseed, and smallmouth bass, and to a lesser extent by
green sunfish, bluegill, and walleye. Catches of these
fishes in the summer and fall were 1.5 times the spring
catch. Since the 1990 electrofishing catch rates at
stations located below the TMINS discharge (10A3 and 9B5)
were undifferentiated from stations outside the influence of
the discharge (11B1, 10B3, and 4Al) there was no evidence to
suggest that activities at TMINS had any influence on the
distribution of fish populations‘(total catch) in York Haven

Pond.




5.3 GROWTH AND CONDITION FACTOR (K)

Growth (mean lengths and weights) and condition factors
(K) were determined for those species comprising at least
10% of the total catch (redbreast sunfish, pumpkinseed, and 3
smallmouth bass).

The mean length and weight of redbreast sunfish
declined from April through September, and increased
thereafter (Table 5-9). The decline in the mean length and
weight resulted from recruitment of young and juvenile fish
into the sample. Larger (édult) fish were common in the
spring; their abundance declined in the summer as smaller
(juvenile) fish became more common.

Mean K of redbreast sunfish increased from April (2.33) -
to a peak in June (2.80), declined through September, and
increased again through November (Table 5-9). The high K
factor in June was likely due to the reproductive condition
of females.

The growth of pumpkinseed declined from April through
June, fluctuated July through September, and increased
througﬁ November (Table 5-9). The decline in mean length
and weight resulted from a change in the catch from larger
(adult) fish in the spring (April through June) to smaller
(juvenile) fish in the summer (July through September). The

subsequent increase in growth in October and November




resulted from the continued growth and dominance of these
juvenile fish.

Mean X of pumpkinseed, unlike that of redbreast
sunfish, peaked in May (2.74) and remained high in June
(2.72); values in others months ranged from 2.66 in August
to 2.41 in October (Table 5-9). Mean K declined steadily
from May through October, except for a minor increase in
Auqust. The decline in condition was likely the result of
the discharge or reabsorptioq of gametes.

The mean length and weight (growth) of smallmouth bass -
declined steadily from April through October before
increasing in November (Table 5;9). The decline in the mean
length and weight resulted from recruitment of young and
juvenile fish into the sample. Larger (adult) fish were
common in the spring; their importance declined through the
summer as smaller (juvenile and young) fish became common.
The increased growth in November was related to an increase
in numbers of aault fish.

The mean K for smallmouth bass was highest in June
(1.58) and lowest in April (1.38) (Table 5-9). Generally,
mean K increased from April through June, remained high
through August, and fluctuated thereafter. The changes in
mean K are probably reflective of the reproductive status of
the population.

The condition factors presented herein were compared

with published condition data for other water bodies.




Carlander (1977) compiled condition data for redbreast
sunfish, pumpkinseed, and smallmouth bass from a number of
different lakes and streams in the United States and Canada.
Because K factors can vary with season, sex, sexual
maturity, and age, comparisons are general and are not
strictly quantitative. In addition, certain "average"
conversions (Carlander 1977) were used to convert published
data from standard and total lengths to fork lengths for
comparison to the Susquehanna River data. Thus, cross-
population comparisons are.gross in nature, but nonetheless
may be used to assess the well-being or fitness of a fish
population.

Redbreast sunfish condition factors for the 1990 TMINS
study (range of monthly means, 2.33 to 2.80) (Table 5-9)
were similar to data presented b& Carlander (1977) for other
redbfeast sunfish populations (range of means 1.90 to 4.21).
The pumpkinseed condition data (rangé 2.41 to 2.74) were
also similar to data presented in Carlander (1977) (range
1.79 to 3.03), and were within the median of the reported
range. Similarly, the range of mean K for Susquehanna River
smallmouth bass (1.38 to 1.77) also fell within the reported
range (1.08 to 2.12). Thus, the condition of these fishes
from the Susquehanna River near TMINS was comparable to ' /
those from other systems.

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

useful to compare condition factors for the same populations
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across time. Annual mean K factors for redbreast sunfish
(Nardacci and Associates 1983; RMC 1988a, 1989) pumpkinseed
(EA 1987; RMC 1988a, 1989, 1990) and smallmouth bass (EA
1986; RMC 1988a, 1989, 1990) were compared to the 1990 data.
Calculation of these means obscured differences due to sex
and maturity, season, age, sample size, and thus are general
in nature. The range of annual means through 1989 was 2.36
to 2.76 for redbreast sunfish, 2.40 to 3.09 for pumpkinseed,
and 1.42 to 1.72 for smallmouth bass. Values for 1990
(2.54, 2.63, and 1.56 for redbreast sunfish, pumpkinseed,
and smallmouth bass, respectively) fell within their
respective historical ranges. Since data varied from year
to year, there was no grouping of condition data by the
operational (1976 through 1978 and 1986 through 1990) or
non-operational (1979 through 1985) status of TMINS.
condition factors for these fishes in 1990 were at or
near the mid-point of their reported ranges, and represented
an increase in condition from those determined in 1989 (RMC
1990). If the operation of TMINS were exerting some
detrimental effect on the condition of these fishes in York
Haven Pond, the respective K factors would be consistently
higher in the years following shutdown. This was not the
case as the differences were related to the natural
variation in fish populations rather than any influence of

TMINS.




5.4 COMMUNITY ANALYSIS: DIVERSITY AND SIMILARITY

The 1990 fish community in York Haven Pond was examined
with measures of species diversity and percent similarity.
Shannon-Wiener mean diversity (H’) was calculated for the
annual catch at each station (Table 5-4) and for each date
(Table 5-3). Mean diversity values ranged from 2.97 to 3.61
among stations and from 2.76 to 3.98 among dates. Diversity
was high (>3.00) at Stations 4Al1, 13Al1, 10A3, 9B5, and 10B3
reflecting both higher numbers of species and/or greater
evenness of individuals among the taxa. Diversity was low
(<3.00) at Station 11B1 due to the numerical dominance of
pumpkinseed and bluegill which comprised over 60% of the
catch. .

Spatial patterns of diversity appeared to be associated
with habitat complexity. Stations characterized by a
varéety of substrate types and an abundance of cover in the
form of fallen érees, boulders, and/or aguatic macrophytes,
typically had higher diversity values. Those stations .
exhibiting a singleness of substrate with little cover had
lower diversities. Species diversity has been shown to be
strongly associated with hébitat diversity (Gorman and Karr
1978) .

Diversity values were variable among sampling dates,

with no discernible trend over time (Table 5-3). The
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highest H’ values (>3.30) occurred in April, early June,
late August, September, and Octobgr, while the lowest value.
(<2.80) occurred in late June. The lower diversity values
resulted when the electrofishing catch contained fewer
species and/or an overabundance of one or two species,
notably pumpkinseed or smallmouth bass.

The annual (1976 through 1990) fish community diversity
was plotted by station with months combined (Figure 5-2),
and by month with stations combined (Figure 5-3). Monthly
and station diversities fluctuated over the years with no
clear pattern exhibited. Monthly and station diversity
values increased over those reported in 1989 (RMC 1990),
establishing new highs, yet the minimum 1990 diversity value
was within the historic range. Neither monthly nor station
diversity appeared to be influenced by the operational
status of TMINS.

Percent similarity compares station catches on the
basis of species composition. Similarity values rgnged from.
26.2 (low‘similarity) to 78.2 (high similarity) (Table 5-
10). Two groupings of stations were evident. Stations
13A1, 10A3, and 9B5 were consistently similar to each other
(mean similarity = 74.6), as were Stations 4A1 and 10B3
(similarity = 71.0), while similarity between these two
groups was generally low (mean similarity = 57.9).

Similarity values for Station 11B1 indicated that species
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composition was quite dissimilar to all the other stations
(mean similarity = 43.9).

Similarity of sites was influenced by differences in
habitat and species abundance. Stations 13A1, 10A3, and 9B5
(located along the west shore of TMI above and below the
TMINS discharge) generally had higher velocities, a wide
variety of substrate types, and abundant cover. Stations
4A1 and 11B1 share a diverse habitat characterized by mud
bottoms, extensive beds of aquatic macrophytes (particularly
11B1), and othef cover such as submerged trees. Habitat at
Station 10B3 was intermediate between these types.
Differences in similarity among stations also resulted from
an uneven dist;ibution of several key species, principally,
rock bass, redbreast sunfish, green sunfish, pumpkinseed,
bluegill, and smallmouth bass.

Pairwise similarity values for electrofishing catches
at sampling stations were examined for a 15-year period
(Table 5~11). In general, station pairs with high
similarity values in previous years exhibited high
similarity in 1990 (e.g., 13A1 vs. 10A3, 10A3 vs. 9B5).
Station pairs with low PSc values in 1990 also were low in
previous years (e.g., 13Al1 vs. 11Bl1, 10A3 vs. 11B1).
Generally, there appears to be a continuation of the trend
towards increasing fish community similarity as reported in

RMC (1988a, 1989, 1990). Many station pairs were near their
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historic mean. All were within their historic ranges,
except Stations 13A1 and 11B1 which established a new low.

To examine possible effects of the TMINS discharge on
fish community similarity, PSc values for pairwise
comparisons of Station 13A1 (500 m upstream of the
discharge), 10A3 (immediately downstream of the discharge),
and 9B5 (1,500 m downstream of the discharge) were plotted
(Figure 5-4). The similarity of stations downstream of
TMINS discharge with 13A1 in 1990 showed an increase from
those reported in 1989. If ﬂhe TMINS discharge were to
influence the downstream fish community, station

similarities would be expected to change between operational

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

13A1 and 10A3 and 13A1 and 9B5 were within the range
established for operational and non-operational years. The
similarity of these stations with 13A1 indicates that the
species composition was unaffected by the operation of
TMINS.

In additiop, Cochran’s Q-statistic was not significapt.
(Q = 0.617, DF =.5) and indicated hbmogeneity in the total.:
number of species per station. The M-statistic showed mo
significant difference (M = 3.408, DF = 10) in the number of
species common to each station. The non-significance of the
M-statistic and QO-statistic was indicative of a homogeneous

population, and suggests that any differences in PSc among




individual stations was due to the abundance of several key

species.
5.5 MULTIPLE-YEAR COMPARISON OF FISH ABUNDANCE

To assess trends in total fish abundance in York Haven
Pond over the study period, and to investigate the possible
influence of TMINS on total fish .abundance, total catch-per-
mihute (catch rate) was analyzed by a three-factor ANOVA.
Total catch rates were'signiﬁicantly different among years,
months, and stations (Table 5-12). Variance due to
interaction between factors (year, month, station) was
significant in all cases, so the effects of single factors
on catch rate were not independent of the other factors, and‘
ANOVA results must be interpreted with caution.

Mean annual catch rates were plotted for each station
to illustrate trends (Figure 5-5). Substantial year-to-year
variation in catch rates obscured any consistent trend in
catch rate over the study period. There was a general
decline in the catch rate from 1978 through 1986, followed
by substantial increases which peaked in 1988. The catch
rate in 1990 showed the continuation of the slight decrease
noted in 1989 (RMC 1990). This decrease may be related to a
reducﬁion in the abundances of key species from that
reported in RMC (1990). The 1990‘catch rate ranked fourth
among all years, was similar to 1989, 1987, and 1978, and

significantly different from all other years (Table 5-13).




Monthly catch rates were highest in October and May,
and were significantly different from all other months
except September over the period (Table 5-13).

Catch rates among stations near TMINS were
significantly different (Table 5-13). Since 1976, the
highest catch rates occurred at Stations 10A3, 11B1, and
1321; these were significantly different from the other
stations. Station 10B3 was undifferentiated statistically
from Station 4Al. The size and temporal variation of catch
rates at stations upstream.and downstream of the TMINS
discharge (Figure 5-6) were very similar for the study
period. Thié latter pattern suggeéts that the natural
variation in fish populations or variation in sampling
efficiency was the factor affecting catch size, rather than
any effect of the TMINS discharge.

Historical electrofishing data for York Haven Pond (EA
1985, 1986, 1987; Nardacci and Associates 1977, 1978, 1979,
1980, 1981, 1982, 1983, 1984; RMC 1988a, 1989, 1990) were
examined to determine trends in specific species,populations
that may have influenced the multiple-~year ANOVA results.
As expected, common species such as guillback, pumpkinseed,
and smallmouth bass exhibited annual population fluctuations
that influenced the total catch-per-minute values (Figures
5-5 and 5-6). Rock bass, redbreast sunfish, bluegill, and

walleye also contributed to this pattern, but to a lesser
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extent. Catches of quillback, pumpkinseed, and smallmouth
bass at stations near the TMINS discharge also were examined
for any differences in relative abundance prior to and after
the shutdown. No consistent patterns emerged that would
implicate the TMINS discharge as influencing station
catches. Fish abundance was affected by seasonal changes in
river flow, water temperature, habitat differences, and the
natutal fluctuations inherent in fish populations. There
was little evidence that TMINS had any efféct on the

distribution and/or abundance of fishes in 1990.
5.6 PARASITES, DISEASE, AND MORPHOLOGICAL ANOMALTIES

Fishes collected during routine electrofishing surveys
were examined for the presence of external parasites,
diseases, or morphological anomalies. Although these
conditions occur naturally at low incidence in healthy fish
populations, a high fregquency of occurrence may indicate
stress in the environment.

During 1990, a total of 4,992 fish was examined; 696
specimens of 20 fishes had one or more types of external
parasites, infections, and/or morphological anomalies (Table
5-14). The most prevalent conditions were the presence of
leeches, skin infections, and anchor worms (Lernaea spp.).
These occurred on 254, (5.1%), 234 (4.7%), and 132 (2.6%)

individuals, respectively. Skin infections included damaged
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fins, fin rot, fungus, tumors, and/or cysts. Skin
infections occurred on 16 different fishes;‘anchor WOTrmSs
were observed on 13 fishes; and leeches occurred on 8
fishes. Skin infections occurred mostly on redbreast
sunfish, pumpkinseed, and smallmouth bass. Anchor worms and
leeches occurred almost exclusively among sunfishes (67.4%
and 96.8%, respectively). Black spot (fluke cysts) and eye
injuries, although infrequent, primarily afflicted the
walleye and smallmouth bass, respectively. Mouth injuries,
suspected to be caused by gnéling, were mostly observed on
smallmouth bass. A1l other conditions occurred at very low
frequency.

The overall incidence of diseases, parasites, and
morphological anomalies for all fishes was 13.9% (Table 5-
14). Incidence rates for individual species varied
considerably. However, small sample sizes likely yield a
large degree of error in estimating the true incidence rate.
Sample sizes were probably sufficient for those fishes that
comprised 10% of the total catch and were collected
throuéhout the year. These were redbreast sunfish,
pumpkinseed, and smallmouth bass. The incidence rates for
these fishes ranged from 10.2 to 21.6%.

Some anomalies encountered in York Haven Pond can be
considered unrelated to envifonmental stress (i.e. mouth

injuries caused by angling). Light infestations of




parasites are not generally considered indicative of stress
(Snieszko 1970). After removing black spot, anchor worms,
leeches, and mouth injuries from consideration, the overall
incidence rate of disease and physical anomalies was 5.27%.
EA (1987) and RMC (1988a, 1989, 1990) estimated incidence
rates ranging from 1.60 to 7.09% for 1984 through 1989. The
incidence rate for 1990 decreased from that reported in 1989
and was within the established range. In addition, diseased
ané parasitized fish were encountered throughout York Haven
Pond and were not limited to areas immediately below the
TMINS discharge. Thus, the incidence of diseases and
physical ‘anomalies appeared unrelated to TMINS operation.
The incidence of poor health in fishes has been shown
to reflect environmental degradaﬁion. Indicators of poor
health include tumors, fin damage or other deformities,
heavy infestations of parasites, discoloration, excessive
mucus, "redness", and hemorrhaging (Karr et al. 1986). The
presence of low frequencies of parasitic infection, disease,
and/or morphological anomalies is common in natural fish
populations. The low frequencies of affliction encountered
on fishes in Yérk Haven Pond suggest a natural condition,
and provide no evidence of environmental stress caused by

TMINS operation.




TABLE 5-1

Location and description of AC electrofishing stations sampled in York
Haven Pond.

Station Number Location and Description

TM-EL~4A1* Along east shore of TMI, north bridge to 500 m downstream,
Mud bottom and a few fallen trees along the length of the
zone. Whén the water ceases to flow over Red Hill Dam
(<435 m3/sec), the current reverses and flows north in the
zone. Extensive plankton blooms are present during the
summer months.

TM-EL-13A1 Along west shore of TMI, 500 m downstream from north tip
to discharge. Many boulders and riprap above Unit 2
intake; below Unit 2 intake, shallow, with a mud bottom,
a few boulders, and some patches of wafgy willow. Swift
current, except when river flow is Tow' ™7,

TM-EL-10A3 Along west shore of TMI, discharge to 500 m downstream.
: The upper 200 m is shallow with a mud bottom and some
patches of emergent vegetation (water willow). There
is an eddy along shore due to the discharge. The lower
300 m has some boulders and fallen trees, with rubble
and gravel on the bottom. '

TM-EL-9B5 Along west shore of TMI, 1,500-2,000 m downstream of
discharge. Shallow with a mud bottom, a few boulders
and fallen trees. There is usually an eddy in the lower
100 m due to York Haven Dam.

TM-EL-10B3 Along west shore of Shelley Island, 500 m upstream to
: south tip. There are a few fallen trees and boulders;
the bottom consists of mud and gravel. There are
extensive beds of water weed (Elodea sp.) along the
length of the zone with many floating docks present
during the summer and fall months.

TM-EL-11B1 Along west shore of York Haven Pond from a small
unnamed creek 500 m below the mouth of Fishing Creek
to 500 m downstream. Shallow, with a mud bottom and-
a few fallen trees. There are extensive beds of wild
celery (Vallisneria americana) and curly pondweed
(Potamogeton crispus) in summer and fall.

*  prefix TM-EL- deleted from station numbers for discussion in text. 3
(a) River flow was defined as Tow (<170 m3/sec) or moderate (170-1,000 m“/sec).




TABLE 5~2

List of scientific and common names of fishes collected by the AC
electrofisher from the Susquehanna River near TMINS in 199%0.

Scientific Name Common Name
Clupeidae Herrings
Alosa pseudoharenqus (Wilson) Alewife
Alosa sapidissima (Wilson) American shad
Dorosoma cepedianum (Lesueur) Gizzard shad
Esocidae Pikes
Esox lucius Linnaeus Northern pike
Esox masquinongy Mitchill Muskellunge
Cyprinidae Carps and Minnows
Campostoma anomalum (Rafinesque) . Central stoneroller
cyprinus carpio Linnaeus Common carp
Notemlgonus crysoleucas (Mitchill) Golden shiner
Nocomis micropogon (Cope) River chub
Notropis amoenus (Abbott) Comely shiner
Notropis hudsonius (Clinton) Spottail shiner
Notropis procne (Cope) Swallowtail shiner
Notropis spilopterus (Cope) Spotfin shiner
Notropis volucellus (Cope) Mimic shiner
Pimephales notatus (Rafinesque) Bluntnose minnow
Semotilus corporalis (Mitchill) Fallfish
Catostonmidae , Suckers
Carpiodes cyprinus (Lesueur) Quillback
Catostomus commersoni (Lacepede) White sucker
Hypentelium nigricans (Lesueur) Northern hog sucker
Moxostoma macrolepidotum (Lesueur) Shorthead redhorse
Ictaluridae Bullhead catfishes
Ictalurus natalis (Lesueur) Yellow bullhead
Ictalurus nebulosus (Lesueur) Brown bullhead
Ictalurus punctatus (Rafinesque) Channel catfish
Centrarchidae Sunfishes
Ambloplites rupestris (Rafinesque) Rock bass
lLepomis auritus (Linnaeus) Redbreast sunfish
Lepomis cvanellus Rafinesgue Green sunfish
Lepomis gibbosus (Linnaeus) Pumpkinseed
Lepomis macrochirus Rafinesque Bluegill
Micropterus dolomieui Lacepede Smallmouth bass
Micropterus salmoides (Lacepede) Largemouth bass
Pomoxis annularis Rafinesque White crappie
Pomoxis nigromaculatus (Lesueur) Black crappie
Percidae Perches
Etheostoma olmstedi Storer Tessellated darter
Perca flavescens (Mitchill) Yellow perch
Percipa peltata (Stauffer) Shield darter
Stizogstedion vitreum Walleye

vitreum (Mitchill)
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TABLE 5-3

Temporal distribution of fishes taken by the AC electrofisher near THINS in 1990.

18~19 9-10 30-31 6-7 20-21  30-31 8-9 28-29 5-6 25-26  3-4 8-9 Total ¥ Catch

Apr May Hay Jun Jun Jul Aug Aug _ Sep Sep Oct Hov
Alenijfe - . - 1 - - - . - - - 1 +
American shad . - - - - - - - 1 8 8 - 17 0.3
Gizzard shad 1 1 1 - - 6 2 53 7 13 18 10 112 2.0
Northern pike - - - - - - 2 1 1 - - - & 0.1
Muskel lunge - - - - - - - 1 1 - 2 1 5 0.1
Tiger muskie 1 - - - - - - - - - - - 1 +
Central stoneroller 1 - - - - - - - - - - - 1 +
Conmon carp 12 8 20 2 2 7 4 . 3 3 3 2 66 1.2
River chub - - - - - - - - - - 1 - 1 +
Gotden shiner 1 2 2 3 4 16 5 4 3 1% 11 3 7 1.3
Comely shiner ’ 1 - - - - - - - - 1 - - 2 +
Spottafl shiner 45 14 12 10 12 1 4 27 10 34 15 26 210 3.7
Swallowtail shiner - - - 1 - - - 1 - “ - - 2 -
Spotfin shiner - 1 7 30 45 &7 14 12 9 2 1 179 3.2
Himic shiner - 1 - - - - - - - - 2 - 3 +
Bluntnose minnow - - 1 . - - - 1 1 - 1 - 4 a.1
Faltfish 2 1 2 1 1 - - - - 2 8 - 17 0.3
Quitiback 12 13 36 FAl 9 9 26 26 28 24 7 19 248 b4
White sucker - - - - - 7 10 22 48 19 49 - 155 2.8
Horthern hog sucker - - - - - - - - - - 10 - 10 0.2
Shorthead redhorse 2 2 2 1 - - - - 4 2 2 - 15 0.3
Yellow bullhead - - - - - 2 1 - - - 3 - 6 6.1
Brown bullhead 1 - - - - - 1 1 1 . 1 - 5 0.1
Channel catfish 2 9 10 4 h] 3 [ & kxl b 14 1 v 1.4
Rack bass 31 10 38 28 35 30 13 21 13 47 24 45 335 6.0
Redbreast sunfish 21 55 72 56 64 108 235 138 9 62 90 47 1039 18.5
Green sunfish 13 7 6 49 20 42 38 16 32 33 67 23 346 6.2
Pumpkinseed 78 77 53 98 55 108 128 109 53 138 100 162 1159 20.7
Bluegill 19 29 & 42 47 47 49 26 33 32 23 37 390 7.0
Lepomis hybrid 2 1 - S 1 1 10 5 4 1 [ 3 39 0.7
Smalimouth bass 38 63 109 30 149 11 46 60 33 41 47 32 659 11.8
Largemouth bass 3 5 1 3 2 1 7 7 3 15 1% % 8 1.5
Vhite crappie 4 - 1 - - 1 1 4 - 3 3 3 20 0.4
Black crappie 1 - - - 2 - [ - 2 13 3 5 30 0.5
Tessellated darter 1 - . - - 1 - - . - 4 - [ 0.1
Yetlow perch - - - - - - - - - 1 - - 1 +
Shield darter - - . - - - - - 1 - - - 1 +
Halleye —2 ) - 35 26 39 49 45 54 25 284 5.1
Ho. of Specimens 294 300 380 393 405 481 683 582 448 572 624 464 5606
Ho. of Species 22 18 19 18 15 19 21 21 24 23 29 18 36
No. of Collections 6 6 [ 6 [ 6 é é [ 6 & 6 72
Ho. of Fish/Collection 49.00 50.00 63.33 65.50 67.50 80.17 110.50 97.00 74.67 95.33% 104.00 77.33 77.86
Ho. of Fish/Minute 1.92 2.27 2.50 2.38 2.65 3.10 3.95 3.57 2,95 3.16 3.88 I.m 297
Diversity lrdex 3.37 3.09 3.07 3.32 2.76 3.27 3.10 3.47 3.69 3.76 3.98 3.22 3.67

* Less than 0.05%.




TABLE 5-4

Distribution of fishes taken by the AC electrofisher at stations sampled near THINS in 1990. Station

prefix TM-EL- deleted from table.

4a1 13a1 10A3 985 1083 1181 Total % Catch
Alewife - - - - - 1 1 +
American shad 1 13 - 3 - - 17 0.3
Gizzard shad 8 9 10 9 6 70 112 2.0
Nerthern pike - - - - 3 1 4 0.1
Muskel lunge - - 2 - 1 2 5 0.1
Tiger muskie - - - - - 1 1 +
central stoneroller - - - 1 - - 1 +
Common carp 9 12 13 5 6 21 66 1.2
River chub - 1 - - - - | +
Golden shiner 5 3 29 - 7 27 7 1.3
tomely shiner - - 1 - 1 - 2 +
spottail shiner 38 7 39 62 50 14 210 3.7
Swal Lowtail shiner - - 1 - 1 - 2 +
Spotfin shiner 26 50 45 27 19 12 179 3.2
Mimic shiner 3 - - - - - 3 -
Bluntnose minnow 1 - - 1 - 2 4 0.1
Fallfish - 2 7 4 4. - 17 0.3
Quillback 37 41 26 37 68 39 248 4.4
white sucker 21 4 21 68 23 18 155 2.8
Northern hog sucker - 9 1 - - - 10 0.2
Shorthead redhorse 3 - 5 3 & - 15 0.3
Yellow bullhead 5 1 - - - - 6 0.1
Brown bul Lhead 2 . 1 - - 2 S 0.1
Channel catfish 3 21 22 17 " 5 79 1.4
Rock bass 23 135 98 42 31 6 335 6.0
Redbreast sunfish 54 402 342 159 7 7 1039 18.5
Green sunfish 101 101 38 46 8 52 346 6.2
Pumpkinseed 220 50 149 90 173 437 1159 20.7
Bluegill 53 15 18 34 109 161 390 7.0
Lepomis hybrid 21 10 1 2 2 3 39 - 0.7
Smallmouth bass 30 308 122 a7 99 13 459 11.8
lLargemouth bass 23 - - 4 4 54 83 1.5
White crappie - - 3 3 1 13 20 0.4
Black crappie - 2 1 1 15 1 30 0.5
Tessellated darter 1 4 - 1 - - 6 0.1
Yellow perch - - - - 1 - 1 +
shield darter - 1 - - - - "1 +
Walleye 49 41 74 45 56 21 284 5.1
No. of Specimens 737 1282 1069 749 776 993 5606
No. of Species 23 23 24 23 25 23 36
No. of Collections 12 12 12 12 12 12 Te
No. of Fish/Collection 61.42 106,83 89.08 62,42 64.67  B2.T5 77.86
No. of Fish/Minute 2.27 4,39 3.40 2.55 2.54 2.76 2.97
Diversity Index 3.53 3.04 3,32 3.61 3.55 2.97 3.67

+ Less than 0.05%.
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TABLE 5-5

Percent family composition at the AC electrofishing stations sampled in

York Haven Pond, April through November 1990.

deleted from table.

Station prefix TM-EL-

Station

Family 4A1 13A1 __ 10A3 985 1083 1181 Total
Herrings 1.2 1.7 0.9 1.6 0.3 7.2 2.3
Pikes - - 0.2 - 0.5 0.4 0.2
Carps and Minnows 1.1 5.8 12.6 13.4 11.3 7.6 9.9
Suckers 8.3 4.2 5.0 14.4 12.2 5.7 7.6
Bullhead catfishes 1.4 1.7 2.2 2.3 1.4 0.7 1.6
Sunfishes 71.2 82.9 72.2° 62.2 66.6 76.2 73.1
perches 6.8 3.6 5.9 6.1 7.0 2.1 _ 5.2
TABLE 5-6

Spatial and temporal catch-per-minute data tall species combined) for fishes
taken by the AC electrofisher near TMINS in 1990, Station prefix TH-EL-

deleted from table.

Date Season Station Total
LA1 13A1 10A3 985 1083 1181 Hean

18-19 Apr Spring 0.73 2.48 1.22 1.50 1.77 3.20 1.92
9-10 May 1.00 4,22 1.40 0.60 3.75 2.40 2.27
30-31 May 1.55 3.38 1.96 2.89 4.18 1.03 2.50
6-7 Jun 1.64 3.56 3.20 2.14 2.62 1.40 2.38
Seasonal Mean 1.24 3.41 2.09 1.85 3.1 2.02 2.27
20-21 Jun Summer 0.72 6.48 3.50 1.87 2.77 1.07 2.65
30-31 Jul 2.13 4.2% 5.60 2.96 1.95 1.78 3.10
8-9 Aug 2.52 7.26 5.63 4.29 2.10 .13 3.95
28-29 Aug 1.85 4.7 4.33 4,21 3,27 3.03 3.57
Seasonal Mean 1.83 5.65 4,77 3.39 2.53 2.00 3.33
S-& Sep Fall 4.18 3.30 3.88 2.69 2.21 1.44 2.95
25-26 Sep 2.88 3.12 31.59 2.23 2.53 4.99 3.16
3-4 Oct 4.96 5.40 3.464 2.91 2,21 4.00 3.88
8-9 Nov 1.90 4.12 1.76 1.7 0.96 6. 77 3.01
Seasonal Mean 3.47 4,00 3.18 2.39 2.04 4,28 3.25
Annual Mean 2.27 4. 39 3.40 2.55 2.54 2.76 2.97




TABLE 5-7

Two-factor analysis of variance test results for electrofishing catch-per-minute data
collected neer TMINS, April through November 1990.

Source df Sum of Sguares Mean Sgusre  F Value P Value

Model(r=0,579) 17 1.1866 0.0698 - 4.38 0.0001*
Station 5 0.4788 0.0958 6.00 0.0002*
Season 2 0.2332 0.1166 7.31 0.0015*
Interaction 10 0.4745 0.0474 2.97 0.0047*

Error 54 0.8614 0.0160

Corrected Total 7 2.0479

* Significant at P<0.01.

TABLE 5-8

summary of Tukey’s studentized range test for electrofishing catch-per-minute data
collected near THINS, April through November 1990. Underlined means are not
sianificantty different (P<0.05) and are ranked from highest to lowest transformed
(4th root) mean. Means are {isted parenthetically.

Station* 13A1 1083 1181 1083 985 &A1
{1.43) {1.32) (1.25) (1.25) (1.2%) (1.18)

Seascn Summer Fall Spring
(1.32y (1.3 (1.20)

* Station prefix TM-EL- deleted from table.
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TABLE 5-9 MIMIMUM. MEAN, AND MAXIMUM LENGTH.
OF REDBREAST SUNFISH,

Redbreast sunfish

APR
MAY
JUN
JUL
AUG
SEP
oCT
NOV

Pumpk insead

APR
MAY
JUN
JUL
AUG
SEP
ocT
NOV

21
127
120
108
287
153

90

47

64
130
153
108
235
175
100

94

Smallimouth Bass

APR
MAY
JUN
JUL
AUG
SEP
alon 3
NOV

38
172
132
L1l
104

74

a7

32

THE AC ELECTROSHOCKER NEAR TMINS,

Fork Length (mm)}

Min Mean Max
78 158 196
77 147 200
52 137 195
55 129 192
45 122 211
42 94 185
59 101 191
70 140 220
81 155 193
T 123 205
a4 109 188
57 117 182
83 123 189
41 122 187
43 87 162
40 130 191
177 245 337
95 212 410
92 209 340
a5 200 251
58 189 412
66 151 348
65 120 278
77 210 329

WEIGHT. AND CONDITION FACTOR (K)

PUMPKINSEED, AND SMALLMOUTH BASS CAPTURED BY
1990.
weight (g) K

Min Mean Hax Min Maan Max
10 101.1 200 2.00 2.33 2.69
11 102.4 250 1.37 2.75 3.61
2 B5.6 258 1.03 2.80 4.23
1 73.6 205 0.46 2.67 3.82
2 §7.1 277 0.62 2.45 4.96
1 26.2 160 1.35 2.34 3.50
2 32.6 169 0.22 2.35% 4.44
8 88.0 298 1.67 2.63 3.50
16 107.7 220 2.13 2.67 3.11
) 61.3 229 1.37 2.74 4.49
2 az2.7 194 0.93 2:72 4,03
3 49 .1 168 1.09 2.65 4.20
5 54.4 1B4 1.61 2.66 3.65
2 56.7 213 1.39 2.62 3.55
1 31.1 108 Q.85 2.41 4,00
1 60.8 179 1.28 2.42 3.91
72 229.4 562 1.14 1.38 1.78
16 169.8 810 0.64 1.52 1.97
14 161.8 542 0.71 1.58 2.02
1 160.1 248 1.10 1.56 1.73
2 149.0 1060 0.93 1.56 2.67
1 98.7 681 0.32 1.53 2.43
a 54.7 320 1.26 1.77 2,68
10 209.7 585 1.22 1.68 2.62




TABLE 5-10

Percent similafity indices of species composition between
the AC electrofishing stations near TMINS, April through
November 1990. Station prefix TM-EL~ deleted from table.

13a1 10A3 9B5 10B3 11B1

4A1 44.8 55.8 63.2 71.0 62.5
13A1 78.0 67.7 49.0 26.2
10A3 78.2 64.6 36.9

9BS 70.2 38.5
10B3 55.6
TABLE 5-11

Comparison of per
composition betwe
TMINS, 1976 through 1989 vs. 1990.

cent similarity indices of species
en the electrofishing stations near
station prefix

TM-EL- deleted from table.

~ K s

gstation 1976 through 1989
Range Mean 1990
4A1-13A1 37.4~76.4 57.6 44.8
4A1-10A3 44 .,5-75.7 60.9 55.8
4A1-9BS 52.5=74.9 64.4 63.2
4A1-10B3 43.,5-77.7 65.3 71.0
421-11B1 41.7-82.8 61.4 62.5
13A1-10A3 68.5~84.3 77.5° 78.0
13A1-9B5 36.5-78.6 63.9 67.7
132A1-10B3 46.2~74.1 61.1 49.0
13A1-11B1 27.9-44.9 35.5 26.2
10A3-~9B5 44.8-87.2 71.4 78.2
10a3~10B3 52.6=-83.3 67.6 64.6
10A3~11B1 35.0~56.0 43.2 36.9
9B5-10B3 43.,4-82.8 69.4 70.2
9B5-11B1 32.0-66.0 50.4 38.5
10B3~-11B1 48.8-73.9 60.6 55.6
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TRBLE 5-12

Three-factor analysis of variance test results for electrofishing catch-per-minute
data collected near TMINS, April through November 1976 through 1990.

Source _df Sum of Squares Mean Sguare E Value P Value

Hadel(r2=0.617) 229 52.8272 0.2307 7.19  0.000%*
Year 14 17.3982 1.2427 38.71 0.0001*
Month 7 3.6178 0.5168 16.10 0.0001*
Station S 3.3692 0.6738 20.99  0.0001*
Year-Month 98 13.7954 0.1408 - 4.38  0.0001*
Year-Station 70 4.5278 0.0647 , 2.01 0.0001*
Month-Station 35 7.6754 0.2193 6.83 °  0.0001*

Ervor 1020 32.7469 0.0321

Corrected Total _ 1249 85.5741

* Significant at P<0.01.
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TABLE 5-13

Summary of Tukey’s studentized range test for electrofishing catch-per-minute data collected near
TMINS, April through Hovember 1976 through 1990. underlined means are not significantly different
(P<0.05) and are ranked from highest to lowest transformed (4th root) mean. Means are listed
parenthetically,

Year 1988 1989 1987 1990 1978 1979 1981 1977 1983 1976 1984 1982 1980 1965 1986
(1.40) (1.37) (1.29) (1.28) (1.18) (1.15) (1.14) (1.12) (1.10) €1.10) (1.05) (1.05) (1.04) (1.02) (0.90)

Month Oct May Sep Aug Apr Nov Jul Jun
(1.22) ¢1.22) (1.20) (1.13) (1.11) (1.08) (1.08) (1.07)

Station* 10A3 1181 13A1 1083 4A1 985
1.20) ¢1.19) ¢1.18) €1.12) ¢1.10; (1.06)

* Station prefix TM-EL- deleted from table.
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TABLE 5-14

Incidence of parasites, diseases, and/or morphological an

omalies on fishes captures by the AC electrofisher near TMINS, April through Novemer 1990.

Black Lernaea Leech Scoliosis Popeye Mouth Eye skin Emaciation Total Total Percent

Spot injury_ Injury Infection” Affticted Examined Incidence
Gizzard shad - - - - - - 1 - - 1 112 0.9
Musketl lunge - 3 - - - - - - - 3 5 60.0
Golden shiner - 2 - - - - - 2 - 4 71 5.6
spottail shiner 1 2 - - - - - 6 - 9 209 4.3
spotfin shiner - 2 - - - 5 7 179 3.9
Fallfish - - - - - - 1 - 1 17 5.9
White sucker - 33 - - - - 5 38 155 26.5
shorthead redhorse - - - - - - 2 - 2 15 13.3
channel catfish - 8 1 1 1 12 1 24 79 30.4
Rock bass 6 12 2 11 1 32 335 9.6
Redbreast sunfish 2 11 131 2 2 39 3 190 953 19.9
Green sunfish - 4 28 R - 16 - 49 346 14.2
pumpkinseed 1 35 11 1 1 1 - 58 - 108 !QS? 10.2
Bluegill - 22 7 - - 3 - 15 1 48 390 12.3
Lepomis hybrid 1 5 - - 1 - 4 - 1" 39 28.2
smal lmouth bass - 9 50 - 1 26 7 37 2 132 610 21.6
Largemouth bass P 2 2 - 1 1 16 - 24 83 28.9
white crappie - - - - - 1 2 - 3 20 15.0
Black crappie - - - - - 1 1 - 2 30 6.7
vellow perch - 1 - - - - - - - 1 1 100.0
valleye 5 - - - - - 2 - 7 284 2.5
Total 12 132 254 3 35 16 234 8 496 4992 13.9
Percent 0.2 2.6 5.1 0.1 + 0.7 0.3 4.7 0.2

= Includes fish with fin rot, damaged fins, fungus, tumors, or cysts.

+ Less than 0.05%.
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6. CREEL SURVEYS
6.1 METHODS

The survey area included over 793 hectares of the
Susgquehanna River immediately upstréam and downstream of the
York Haven and Red Hill dams (Figure 6-1). This section of
river was partitioned into four areas: General Reservoir,
West Dam (York Haven Daﬁ), East Dam (Red Hill Dam), and York
Haven Generating Station (YHQS); the General Reservoir was
further subdivided into 12 .zones. The first three areas
were surveyed along a 16 km circuit by boat. All anglers
fishing from boats (except those trolling) and along the
shore were interviewed. The YHGS area was surveyed on foot;
therefore, anglers fishing from boats were interviewed only
if they were near shore or had completed fishing.

Creel surveys were conducted on two weekend days and

two weekdays each month, April through November 1990.
Survey dates we&expreselected to equally represent each
weekend day and weekday. Each survey-day was divided into
three 4-hour interview periods (0900-1300, 1301-1700, and
1701-2100 hours). During each.pericd, weather, air and
surface water temperatures, and time were recorded at each
area. River stage; obtained from River Forecast Center in
Harrisburg, Pennsylvania; was recorded on each survey-day.

Anglers were interviewed concerning their residence,

total time fished (to the nearest five minutes), composition
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of catch, use of catch (kept, released, given away, or
other), and whether their use of catch was affécted by the
1979 accident at Unit 2 of the Three Mile Island Nuclear
Station (TMINS). Anglers interviewed during more than one
survey period were considered separate anglers; however, use
of catch and residence information was recorded only during
their first interview. Other data recorded were whether
fishing trips were complete or incomplete, estimated angler
age (categorized as <18, 18 to 29, 30 to 65, and >65 years},
whether anglers fished from boat or shore (General Reservoir
only), and zone fished (Figure 6-1).

Survey results (numbers of anglers, fish caught, fish
kept, and hours fished) were used in a two-factor analysis
of variance (ANOVA) to analyze differenées among months and
areas in 1990, and among years and areas (1975 through
1990). When significant differences were indicated by
ANOVA, Tukey’s studentized range test was used to determine
differences between means (SAS Institute, Inc., Cary, NC).

Fishes caught by anglers in 1990 are listed in Table
6-1 with taxonomic order and scientific and common names
following Robins et al. (1980). When anglers were unsure of
species identification or reluctant to have their catch
examined, general identifications such as catfishes
(Ictalurus spp.), sunfishes (Lepomis spp.), or crappies

(Pomoxis spp.) were used.
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The relative similarity of species composition among
survey areas for total catch and harvest was determined by
caleulating a percent similarity index (PSc), as described
in Chapter 2.

Creel survey data were accepted with the assumptions
that the rate of catch before and after the interview was
the same, and that catch per unit effort for incomplete
fishing trips was an unbiased estimator of catch per unit
effort for cémpleted trips. These assumptions were
validated by DiCostanzo (1956), Frisbie and Ritchie (1963),
Groen and Schmulbach (1978), Malvestuto et al. (1978), and
Nardacci et al. (1976).

catch per unit effort (c/e = catch per hour) and
harvest per unit effort (h/e = harvest per hour) values were
calculated for specific time periods, e.g., weekend day,
weekday, monthly, and annually for each survey area. Mean
values (X) of fish caught, fish kept (harvested), and hours
fished per angler also were calculated for these time

periods from the equation in Nardacci et al. (1976):

% = x/y

where

x = surveyed number of fish caught, fish harvested, or
hours fished, and

surveyed number of anglers.

.~
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Data from the creel surveys were used to estimate
monthly and annual angling totals. The average number of
anglers were calculated without extrapolating for missed
survey periods (e.g., due to equipment failure, darkness)

and used in the equation (Nardacci et al. 1976):

n

E = :E: [ (Awe) (Twe) + (Awd) (Twd)]

i=mo L

where '

estimate of total anglers,

td
il

Awe = mean number of anglers per weekend day
each month, -

-

Twe = total number of weekend days each month, -

Awd = mean number of anglers per weekday each month,
and

Twd

total number of weekdays each month.

Estimates of total fish caught, fish harvested, and hours

fished werenobtéined by multiplying. the survgyedAmean values -

(X) by the estimétéd ﬁﬁmber of anglers (E). |
Another creel survey estimate was the computation of

completed trips by assuming that anglers were interviewed

during the midpoint of their fishing trip. Doubling the

time from the start of the angler’s trip to the time of

interview produced an estimate of the completed fishing trip

(DiCostanzo 1956; Groen and Schmulbach 1978).
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All creel survey estimates were considered valid only
with the assumptions that anglers not interviewed during a
survey-day (e.g., trolling, inaccessible) approximated those
that were interviewed more than once that day; and that
anglers fishing for a brief time had a chance of being
interviewed equal to those fishing for an extended period of

time.
6.2 EVALUATION OF EFFORT, CATCH, AND HARVEST

Summaries of each 1990 creel survey-day are presented
in Appendix E. A total of 2,639 anglers was interviewed
(Table 6-2). They fished for 6,341.71 hours and caught
6,019 fish of which 1,129 were harvested. The resultant
mean annual catch (c/e) and harvest per unit effort (h/e)
were 0.95 and 0.18 fish per hour, respectively. The total
number of anglers, the number of fish caught and harvested,
and hours fished peaked in June and again in August or
September before fluctuating the remainder of the year.
Monthly c/e and h/e values were highest in September.

The survey areas receiving the heaviest fishing
pressure and yielding the most fish were the General
Reservoir and YHGS (Table 6-2). Increased fishing pressure
at these areas was related to the relative ease of access
for both boat and shore anglers. The higher percentage of

fish caught at these areas was a reflection of the large
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number of anglers. In contrast, angler number and effort
values were lower at the East and West dams than at the
other areas due to limited access. The only public access
to the West Dam, for example, was via boat. Although number
of anglers, fish caught, and hours fished were highest in
the General Reservoir, and most fish were Kept from YHGS;
c/e and h/e were highest at the West Dam. During periods of
high or low river flow, access and/or fishing at the dams
was impeded. Howéver, the dams create a physical barrier to
the movements of fish, serving to concentrate fish near
their bases at certain times of the year. Assuming this
occurred, fish would be more available to anglers near the
dams, which may result in higher c/e and h/e ratios.

The two-factor ANOVA tests indicated significant
differences in number of anglers, fish caught, fish kept,
and hours fished among creel survey areas (Table 6-3). No
significant differences were found for fish caught, fish
kept, and hours fished among survey months. However,
monthly differences for number of anglers were noted.
Tukey’s studentized range test (not shown) revealed that
June anglers ranked highest, and were significantly
different from October and November. All other months were
similar. Tukey’s studentized range test among survey areas
indicated similarity between the East and West dam areas for

all test variables (Table 6-4). The General Reservoir and
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General Reservoir and YHGS areas were not significantly
different from each other for fish caught and fish kept, yet
wére different from each other, as well as from the dams,
for number of anglers and hours fished. Ranking of survey
area means indicated that the General Reservoir was highest
for number oflanglers, fish caught, and hours fished.
Collectively, the General Reservoir and YHGS means ranked
highest for all test variables.

Creel survey investigatipns elsewhere have shown that
angler effort was greatest.on weekends (Thuemler 1981; Von
Geldern and Tomlinson 1973). Similarly, TMINS survey data
showed'angler effort (number of anglers and hours fished),
catch, and harvest to be greatest on weekend days at all
survey areas (Table 6-5). Weekend anglers accounted for
over 70% of all anglers interviewed and total hours fished,
and nearly 60% of the fish caught and harvested. In
contrast, average c/e and h/e values were coﬁsistently
higher for weekdays than for weekend days at all areas.

Géheral Rééervoir anglers fished primarily along the
west shore of Fall Island, east of Hill Island (Zone 11),
and in the area along the west shore of the West Channel
(Zone 1) (Table 6-6). The increased occurrence of anglers
in these zones may be related to the proximity of several
pubiic and private boat launch and access areas. The

highest catch and harvest within the General Reservoir
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occurred in Zone 11, a reflection of high angler use. The
highest c/e and h/e was recorded from Zone 2 (West Channel,
East Shore) and Zone 5 (South Center Channel, East Shore),
respectively. Relatively high c/e and h/e values were also
recorded for Zone 11, Additional high h/e values were also
noted at Zones 1, 2, 3, and 9. In general, annual c/e and
h/e values were variable between zones with access an
important determinant.

Over 83% of the General Reservoir anglers fished from
boats (Table 6-7). Boat anglers fished for more hours, and
caught and harvested more fish than shore anglers. The
greater fishing success achieved by boat anglers was due to
their increased mobility, allowing them to cover a larger
area, and fish a wider variety of habitats (EA 1985, 1986,
1987; Nardaccl and Associates 1984; RMC 1988a, 1889, 1990).
General Reservoir survey results from 1990 indicated that
c/e values were highest for boat anglers on an annual basis
and during five of the eight survey months. The high annual
c/e value for boat anglers resulted from a relatively high
c/e from July through September and November.

Additionally, the h/e values were higher for boat
anglers than for shore anglers in four of the survey months
(Table 6-7). Over 80% of the fish harvested by both boat
and shore anglers occurred between June and September.

Shore anglers harvested 15.9% of their catch while boat




anglers harvested 10.6% of their catch. This suggests that
although boat anglers enjoyed greater success, due in part
to their mobility, neither group fished primarily for food.
Anglers interviewed near TMINS caught 6,019 fish of at
least 25 species in 1990 (Table 6-8). Four fishes formed
the bulk of the catch (83.8%) and harvest (71.6%).
Smallmouth bass (58.8%) dominated the angler catch and
harvest, and ranked first in the catch in all survey months;
it ranked first in angler harvest in four months. Over 32%
of the smallmouth bass caught were of legal size, and 25.4%
of those were kept. Most smallmouth bass were caught and
harvested from the General Reservoir (Table 6-9). Channel
catfish ranked second in abundance and were commonly caught
and harvested from the YHGS. Channel catfish were most
abundant from June through September, when over 83% were
caught and harvested. Walleye ranked third in abundance and

were most frequently caught and harvested from the East Dam

and YHGS areas. ~Walleye were common in angler creels during -

the spring (April'through June) and fall (Septeﬁber). Rock
bass ranked fourth, and were principally caught and
harvested at the YHGS. Most rock bass were taken in the
spring (April through June). Other species of local
importance were the largemouth bass, white crappie, and
black crappie, which were taken infrequently, comprising

less than 2.0% of the annual catch.
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General Reservoir anglers primarily caught and
harvested smallmouth bass (Table 6-9). The West bam catch
was dominated by smallmouth bass and channel catfish;
channel catfish was the most frequently harvested species.
At the East Dam nearly 70% of the fishes caught and 53.2% of
those harvested were rock bass, smallmouth bass, and
walleye. The YHGS yielded primarily channel catfish, rock
bass, smallmouth bass, and walieye (72.4% of the total catch
and 62.9% of the harvest).

The relative similarity of catch composition among
survey areas was examined by PSc (Table 6-10). Comparisons
of PSc among survey areas for fishes caught were all above
48%, and were generally higher'than comparisons for species
harvested. The greatest similarity in composition of fishes
caught and hafvestéd was between the East Dam and YHGS.

To estimate annual fishing pressure various authors
(Dicostanzo 1956; Groen and Schmulbach 1978) have assumed
that anglers were interviewed at the midpoint of .-their
fishing trip. This method was further validated by Frisbie
and Ritchie (1963), Nar&acci et al. (1976), and Plosila
(1961) who reported that the average time fished per anéler,
when doubled, corresponded with complete fishing trip data.
In 1990, an estimate of the fishing pressure near TMINS was
16,647 anglers who fished for 39,953 hours (average 2.40

hours), caught 37,955 fish, and harvested 7,158 fish.
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Doubling the average time fished provided an esfimate of
4.80 hours. In contrast, a total of 5.0% of all anglers
interviewed in 1990 had completed their fishing trip, which
averaged 3.09 hours. Thus, these results imply that the
first estimate (without doubling trip length) provided a
better indicator of fishing pressure and angler impact in

the TMINS area for 1990.

6.3 CHARACTERIZATION OF ANGLER COMMUNITY

All but 20 anglers interviewed in 1990 were residents
of Pennsylvania. Over 67% of the anglers resided in York or
Dauphin counties (Figure 6-2), which encompass the TMINS
survey area. Most General Reservoir, YHGS, and West Dam
anglers were York County residents. However, most anglers
from the East Dam were residents of Dauphin County. The
remaining anglers were residents of 24 other Pennsylvania
counties (primarily Cumberland, Lancaster, Adams, Lebanon,
and Franklin), as well as seven other states. Over 83% of
all anglers were between the ages of 18 and 65 (20.2% and
63.0% were 18 to 29 and 30 to 65, respectively).

A total of 2,639 anglers was questioned as to how they
use the fish that they catch (Table 6-11). Nearly 60%
indicated that they ate at least a portion of their catch,
38.3% released all they caught, and 1.0% gave away all of

their catch. No anglers reported a change in the use of
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their catch as a result of the 1979 accident at TMINS. This
indicates that the accident at TMINS is no longer a factor

in what these anglers do with their catch.
6.4 MULTIPLE-YEAR COMPARISON

The 1990 creel survey data indicated that the number of
anglers and total hoﬁrs fished were among the highest
recorded in 16 years (Table 6-12). Although the annual
numbers of fish caught and kgpt along with corresponding c/e
and h/e values were substantially reduced from those
reported in 1989, all were within their historic ranges. EA
(1986, 1987) indicéted that fishing may be impeded by
inclement weather conditions (e.dg., thunderstorms, heavy
rain, wind, and fog) and/or unusually high or low river flow
conditions, which would result in decreased angler éffort or
success. Weather con&itions that might discourage anglers
from fishing were encountered during 12.2% of the survey
periods in 1990. 1In addition, fishing below both dams may
cease during periods of extremely low river flow. However,
average river flow in 1990 was among the highest reported
since 1980 (Chapter 7). Although weather conditions on most
survey dates may have been favorable for fishing, heavy
spring rains as well as spates from thunderstorms in the
summer and fall produced unfavorable river conditions

frequently in 1990. The subsequent high river flow and
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turbid water conditions presented anglers with poor fishing
conditions during much of the year. This resulted in the
poor fishing success.

Comparison of 1990 individual survey area totals with
those of previous years (EA 1985, 1986, 1987; Nardacci and
Associates 1984; RMC 1988a, 1989, 1990) indicated a record
number of hours fished at the East Dam and the lowest h/e
ever recorded from the General Reservoir. Other values fronm
all areas were within the ranges of those reported
previously (1975>through 1989). Generally, the 1990 values
for anglers and hours fished increased in all areas over
those reported in 1989. However, the numbers of fish caught
and kept decreased in all areas, resulting in reduced catch
and harvest rates.

Two-factor ANOVA tests indicated significant
differences among areas, years, and their interactions
(except for fish kept) for all test variables (Table 6-13).
Tukey’s studentized range test, when applied to survey
areas, showed that the mean number of anglers, fish caught,
fish kept, and hours fished were significantiy higher at the
General Reservoir and YHGS areas than at the West and East
dams (Table 6~14). The West Dam ranked lowest among survey
areas for all mean values; however, there were no
significant differences between the West and East dams for

all test variables. The General Reservoir and YHGS were
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differentiated from each other for all variables. A range
test for the 16 survey years showed that the mean values for
all test variables were ranked highest in 1988 and lowest in
1977. The mean values for 1990 were significantly different
from 1977 for anglers and hours fished. Values for fish
caught and kept in 1990 were undifferentiated from other
survey years,

Creel surveys have generally indicated that the four
- most abundant fishes caught and harvested have been the
channel catfish, rock bass, smgllmouth bass, and walleye
(Figures 6-~3 and 6-4). The channel catfish comprised at
least 21% of the catch from 1975 through 1978. Since 1979,
channel catfish have declined in importance; the percentage
of total catch has been generally stable, fluctuating
between 5.5 and 14.8%. Nearly half of all channel catfish
caught have been harvested each year. The percent
contributed by rock bass to the catch and harvest has
remained relati§ely~stablg throughout the 16 survey years,
with nearly half of the catch harvested each year. |
Smallmouth bass, the most popular game fish in the survey
area, has dominated the catch every year. The proportion of
smallmouth bass harvested, however, remained relatively low,
despite the large catches. In fact, the harvest of
smallmouth bass in 1990 was the second lowest to date

despite the high catch. Walleye, another popular game

6-14




species, has been caught freqﬁently by anglers; however,
only 25.0% were of legal size and could be harvested. The
percent composition of walleye caught increased from 19275
through 1979, peaked in 1980, declined from 1981 through
1985, increased to a secondary peak in 1987, and has since
fluctuated. The percent harvest of walleye has increased
steadily since 1987.

Specific reasons for these fluctuations in species
catch and harvest trends were not apparent. Changes in
angler objectives, size structure of fish populations, or
production of strong (or weak) Yyear classes may have been

involved. For the smallmouth bass, the 1987 change in the

Pennsylvania Fish Commission harvest regulations to a trophy

bass season (381.0 mm minimum size and two fish per day from

mid-April through mid-June), may have resulted in the
reduced harvest observed since 1987. In addition, strong
year classes were produced in 1987 and 1988 which yielded
manylsublegallfish in subsequent years. . In 1990, over 67%
of all smallmouth baés caught were sublegal. | o

catch rates appeared related to the number of anglers

(Table 6-12). Generally, as the number of anglers increased

the c/e also increased. Harvest rates, however, did not
exhibit a similar trend. Except in 1986 and 1990, when the
lowest harvest rates occurred, values in all other years

were quite similar. These trends may result from several
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factors: 1) in some years a relatively 1ar§e number of
sublegal fish were caught; 2) anglers were fishing primarily
for recreation rather than as a source of food; and/or 3)
some anglers were species-specific or selective as to the
size of fish chosen for harvest. The large number of
anglers throughout the 16 survey years who have indicated
that they release or give away all, or at least a portion of
their catch, tends to reflect an interest in fishing for
recreation. Similar findings of primarily recreational
angling have been documented by Baur and Rodgers (1983),
Denoncourt (1984), Harmon (1978), and Rodgers (1980) for
other water bodies.

The impact of the 1979 TMINS accident was assessed by
examining changes in utilization of fish caught by anglers.
However, angler response to questioning the use of their
catch could be biased by the legal status (size) of fishes
sought and/or caught. To elicit a more specific response,
anglers were subsequently asked whether they use their catch
differently now than they did prior to the 19?9 accident.
During the year immediately following the TMINS accident
(1980), 7.6 percent of the anglers interviewed indicated
that they had changed their use of catch due to the accident
(Figure 6-5). The proportion of anglers expressing a change
in catch usage has steadily declined as no anglers reported

changing their catch usage in either 1989 or 1990. In
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addition most anglers reported that they eat at least a
portion of their catch although the percentage has decreased
since 1985.

Creel survey information was accepted with the
assumption that angler responses were accurate and
objective; therefore, some uncertainty attends any creel
data set. However, these data generally indicate that (1)
there was a consistent trend in that most anglers reportéd
eating at least a portion of their catch, and (2) the
proportion of anglers indicating a change in catch usage due
to the TMINS accident was never large, and has generally
decreased since 1980. There is no evidence of a dramatic
decline in fishing effort (number of anglers and amount of
time spent fishing) resulting from the accident. Since
1986, the number of anglers and hours fished have been among
the highest for the'study period. This would indicate that
the local recreational fishery was only minimally affected

by TMINS and the 1979 accident..
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TABLE 6-1

List of scientific and common names of fishes observed during
creel survey interviews from the Susquehanna River near TMINS,

1990.

Scientific Name

Common Name

Clupeidae
Dorosoma cepedianum(Lesueur)

Salmonidae
Salmo galrdnerl Richardson
Salmo trutta Linnaeus
Salvelinus fontinalis(Wilscn)

Esocidae
Esox masguinongy Mitchill

Cyprlnldae

Cyprinus carpio Linnaeus
Semotilus corgoralls(Mltchlll)

catostomidae

Carpiodes cyprinus(Lesueur)
Catostomus commersoni (Lacepede)

Ictaluridae
Ictalurus natalis(Rafinesque)

Ictalurus punctatus(Rafinesque)

Centrarchidae

Ambloglltes rupestris (Rafinesque)

Lepomls aurltus(Llnnaeus)

Legomls cyanellus Rafinesque
Lepomls gibbosus (Linnaeus)
Lepomis macrochirus Rafinesque

Micropterus dolomieui Lacepede

Mlcrogterus §a1m01des(Lacepede)
. Pomoxis annularis Rafinesque

Pomoxis nigromaculatus (Lesueur)

Percidae
Perca flavescens(Mitchill)
Stizostedion vitreum
vitreum(Mitchill)

Herrings
Gizzard shad

Trouts
Rainbow trout
Brown trout
Brook trout

Pikes
Muskellunge

Carps and Minnows
Common carp
Fallfish

Suckers
Quillback
White sucker

Bullhead catfishes
Yellow bullhead
Channel catfish

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

Perches
Yellow perch
Walleye
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TABLE 6-2

Honthly summary of anglers, fish caught, fish kept, hours fished, catch/effort, and harvest/effort
from areas near THINS, 1990.

Apr May Jun Jul Aug Sep gct Nov Total

Percent
Total
Angler
GR* 185 153 271 203 236 202 76 It4 1403 53.2
West Dam 10 7 37 23 5 9 2 9 102 3.9
East Dam 56 54 54 46 34 8 19 31 302 11.4
'!H§§f 104 174 161 °8 122 kil 34 59 832 31.5
Total 355 388 523 370 397 309 131 166 2639
Fish Caught
GR 144 87 327 542 751 833 162 308 3154 52.4
Hest Dam 16 18 196 . 111 35 81 3 22 482 8.0
East Dam 217 228 205 137 23 16 19 43 888 14.8
YHGS 194 292 338 161 109 - 184 100 117 1495 24.8
Total 571 625 1066 951 918 1114 284 490 6019
Fish Kept
GR 9 é 35 44 69 134 15 T 36 348 30.8
Hest Dam a i} 27 20 5 38 1 2. 93 8.2
East Dam 22 68 22 14 12 0 13 3 154 13.6
YHGS 49 3 154 37 33 82 25 .43 534 47.3
Total 80 205 238 115 119 234 54 B4 1129
Hours Fished
GR 527.34 359.92 640.92 464,10 762.93 534.60 287.50 181.51 3758.82 59.3
Hest Dam 6.68 10.00 64.99 48.59 17.00 23.50 2.00 10.00 182.76 2.9
East Dam 113.50 133.26 114,99 85,92 67.93 9.24 46.25 48.25 619.34 9.8
YHGS 232.17 315.78 423.99 228.83 208.51 187.50 68.76 115.25 1780.79 28.1 .
Total 879.69 818.96 _ 12464.89 B27.44 __ 1056.37 754.84 404.51 355.01 6341.71
Catch/Effort
GR 0.27 0.24 0.51 1.17 0.98 1.56 0.56 1.70 0.84
West Dam 2.40 1.80 3.02 2.28 2.06 3.45 1.50 2.20 2.664
East Dam 1.91 1.71 1.78 1.59 0.34 1.73 0.41 0.89 1.43
YHGS 0.84 0.92 D.80 0.70 0.52 0.98 1.45 1.02 0.84
Total 0.65 0.76 0.86 1.15 0.87 1.48 0.70 1.38 0.95
Harvest/Effort
GR 0.02 0.02 0.05 0.0¢9 0.09 0.25 0.05 0.20 0,09
West Dam 0.00 0.00 0.42 0.41 0.29 1.62 0.50 0.20 0.51
East Dam 0.19 0.51% 0.19 0.16 0.18 0.00 0.28 0.06 0.25
YHGS g.21 0.41 0.36 0.16 0.16 0.33 0.36 0.37 0.30

Total 0.09 0.25 0.19 0.14 0.11 g.31 0.13 0.24 0.18
* pDenotes General Reserveoir. :
+ Denotes York Haven Generating Station.
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TABLE 6-3

THo-factor analysis of variance test results for anglers, fish caught, fish kept, end hours fished near TMINS, April though Hovember 1990.

Dependent .
Variable Source df Sum of Squares Mean Square E value P _vatue
Anglers Model (r° = 0.859) 10 156211.312 15621.131 12.78 0.0001*
Area 3 127645 .094 42548.364 34.82 0.0001**
Month 7 28566.219 4080,8088 3.34 0.0150%
Error 21 25666.656 1222.126
Corrected Total 3 181875.969
Fish Caught Model (rz = 0.550) 10 676653.312 67665.331 2.56 0.0332*
Area 3 518314.844 172771.614 6.55 0.0Q027%*
Month 7 158338.469 22619.781 0.86 0.5547
Error 21 554155.406 26388,353
Corrected Total 31 1230808.719
Fish Kept Model (rz = 0.505) 10 24458.812 2445.881 2.14 0.0681
Area 3 14995.594 4998.531 4.38 0.0153*
Month 7 9463.219 1351.888 1.18 0.3539
Error 21 23991.656 1142.460
Corrected Total N 4B450.469
Hours Fished Model (r2 = 0.850) 10 1114615.022 111461,502 11.92 0.0001**
Area 3 957825.330 319275.110 34.15 0.0007%*
Month 7 156789.693 22398.528 2.40 0.0537
Error 21 196334.161 9349.246
corrected Total 31 1310949.183

*  significant at P<0.05
** Significant at P<0.01




TABLE 6-4

Summary of Tukey’s studentized range test for creel survey data
(anglers, fish caught, fish kept, and hours fished) by area,

1990.

Areas under

lined are not significantly different (P<0.05)

and are ranked from highest to lowest mean number. Means are

listed parenthetically and rounded to the nearest whole number.

Dependent

Variable Area

Anglers GR* yyas* East Dam West Dam
(175) (104) (38) (13)

Fish Caught GR YHGS East Dam West Dam
(394) (187) (111). - (60)

Fish Kept YHGS GR East Dam West Dam
(67) (44) (19) (12)

Hours Fished GR YHGS East Dam West Dam
(470) (223) (77) (23)

* GR, General

Reservoir; YHGS, York Haven Generating Station.
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TABLE 6-5

Comparison of weekday and weekend day creel surveys from each area near THINS, 1990.

- General West East York Haven Total
Reservoir Dam Dam Generating
Station

Anglers

HWeekday 393 38 11 248 790

Weekend Day 1010 64 191 584 1849
Fish Caught

Weekday 1065 191 490 631 2377

Weekend Day 2089 291 398 86{; 3642
Fish Kept

Weekday 181 47 47 223 498

Heekend Day 167 46 107 311 . 631
Hours Fished

Weekday. 897.41 69.50 206.84 497.79 1671.54

Heekend Day 2861.41 113.26 412.50 1283.00 4670.17
Catch/Effort(h)

Heekday 1.19 2.75 2.37 1.27 1.42

Weekend Day 0.73 2.57 0.96 0.67 0.78
Harvest/Effort(h)

HWeekday 0.20 0.68 0.23 0.45 0.30

Weekend 0.06 0.41 0.26 0.24 0.14
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TABLE 6-6

Comparison of anglers, fish caught, fish kept, hours fished, catch/effort, and harvest/effort between creel survey zones
in the General Reservoir, 1990. .

2one* Anglers Fish Fish Hours Catch/ Harvest/
: Caught Kept Fished Effort(h) Effort(h)

1 West Channel, West Shore 298 601 83 785.19 0.76 0.10

2 West Channel, East Shore 48 158 15 113.60 1.39 0.13

3 Hest/Center Channel Confluence 134 408 51 420,00 0.97 0.12

4 South Center Channel, West Shore 32 65 3 . 107.50 0.60 0.03

5 South Center Chsnnel, East Shore 42 110 16 110.92 0.99 0.14

6 North Center Channel, West Shore 49 78 1 153.01 0.51 0.01

7 Horth Center Chennel, Eest Shore 53 57 2 114.66 G.50 0.02

8 East Chennel, West shore 26 46 6 77.33 0.59 0.08

9 East Channel, East Shore 7% 81 17 153.00 0.53 0.11

10 East of Fall Island, Northeastern Shore 125 265 18 364.93 0.73 0.05

11 West of Fall Island, East of Hill Islend 332 1030 117 937.02 1.10 0.12

12 West of Ritl Island, Northwest Shore 189 255 19 421.66 0.60 0.04

* Numbered zones correspond to those in Figure 6-1.
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TABLE 67

Comparison of the General Reservoir boat and shore anglers by fish caught, fish kept, hours fished, catchseffort,
and harvest/effort, 1990.

Apr May Jun Jul - Aug Sep Oct Nov Total Percent
Total
Anglers
Boat 147 109 236 " 166 206 169 70 63 1166 83.1
shore 38 44 35 37 30 33 6 14 237 16.9
Fish Caught .
Boat 141 61 288 487 714 770 153 294 2908 92.2
shore 3 26 39 55 37 63 2 14 246 7.8
Fish Kept )
Boat 8 4 28 40 &5 116 15 33 309 88.8
Shore 1 2 7 4 4 18 0 3 39 11.2
Hours Fished
Boat 486.93 278.01 586.18 395.84 701.34 462,01 276.75 166.00 3353.06 89.2
Shore 40.41 81.91 54.74 68.26 61.59 72.59 10.75 15.51 405.76 10.8
Catch/Effort(h)
Boat 0.29 0.22 0.49 1.23 1.02 1.67 0.55 1.77 0.87
Shore 0.07 0.32 0.71 0.80 0.40 0.87 0.84 0.90 0.61
Harvest/Effort(h)
Boat 0.02 0.01 0.05 0.10 0.09 0.25 0.05 0.20 0.09
Shore 0.02 0.02 0.13 0.06 0.06 0.25 0.00 0.19 0.10
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TABLE 6-8

Monthly summery of fishes caught and kept by anglers in the Susquehanns River near TMINS, 1990.

Apr ~May Jun Jul Aug —Sep Oct : Nov Total . Percent -
Cought Kept Caught Kept Caught Kept Caught Kept Caught Kept Caught Kept Caught Kept Caught Kept Caught Kept Caught Kept
Gizzard shad - - - - 30 - - - - - - - 1 1 - - 31 1 0.5 0.1
Rainbow trout - - 1 1 1 1 - - - - - - 1 1 - - 3 3 + 0.3
Brown trout - - - - - - - - - - - - - - 1 - 1 - + -
Brook trout - - - - 3 3 - - - - - - - - - - 3 3+ 0.3
Muskel lunge 2 - 1 - 1 - - - - - - 1 - - - 5 - 0.1 -
Common carp 28 2 18 - 135 61 16 3 13 6 4 - 3 - - - 217 72 3.6 6.4
Fallfish 1 - - - - - - - - - 1 - - - 1 - 3 - * -
Quiliback 3 - 3 - - - - - - - - - - - - - 6 - 0.1 -
White sucker 2 1 - - - - -, 1 1 - - - - - - 3 2 + 0.2
Yellow bul Lhead - - 1 1 2 1 - - - - - - - - - - 3 2 * 0.2
Channel catfish 5 1 53 37 169 74 109 45 104 27 148 51 14 1 4 1 606 - 237 10.1 21.0
Catfishes (lctalurus spp.)* 1 1 - - - - - - - - - - - - - - 1 1 + 0.1
Rock bass 70 36 173 95 73 33 51 5 26 8 29 10 15 4 11 3 448 194 7.4 17.2
Redbreast sunfish 2 2 7 7 15 15 1 1 10 8 10 9 - - 2 2 47 44 0.8 3.9
Green sunfish - - 1 1 1 1 - - - - 1 1 - - - - 3 3 + 0.3
Pumpkinseed 7 7 7 7 5 1 5 1 1 - 1 1 - - 1 - 27 17 0.4 1.5
Bluegill 26 1?7 18 12 21 9 3 32 2 27 17 10 B 5 - 148 64 2.4 5.7
Sunfishes (Lepomis spp.)* 12 2 43 21 63 13 113 16 50 1 56 6 14 7 - 358 61 5.9 5.4
smallmouth bass 319 8 190 1 442 18 620 32 661 57 707 106 188 17 412 61 3539 300 58.8 26.6
Largemouth bass ) 4 ~ 5 - 4 [ 3 3 1 - - 2 - 3 31 7 0.5 0.6
White creppie - - 6 6 9 3 1 1 - - 1 1 3 3 5 5 25 19 0.4 1.7
Black crappie 2 2 - - - - - - 1 1 4 4 3 3 - - 10 10 0.2 0.9
Crappies (Pomoxis spp.)* 14 - 2 - 2] 1 - - 8 6 7 - 2 2 - - 41 9 Q0.7 0.8
Yellow perch 1 1 2 - 1 - - - 3 1 - - - - 1 1 8 3 0.1 0.3
Halleye 72 - 9% 16 83 8 22 5 5 - 118 28 27 12 31 8 452 7 7.5 5.8
Total 571 80 625 205 1066 238 951 115 918 119 11146 234 284 54 490 86 6019 1129

* general identification.
+ Less than 0.05%.
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TABLE 6-9

Number and percent composition of fishes caught and kept from ereas near TMINS,

april through November 1990.

__General Reservoir Hest Dam East Dam YHGS* Jotal
Caught Kept Caught Kept Caught Kept Caught Kept Caught Kept
No. %4 No. % No. % No. % No. % No. % No. % No. %
Gizzard shad - - - - - - - - 31 35 1 0.6 - - - - ki] 1
Rainbow trout 1 + 1 03 - - - - 2 0.2 2 1.3 - - - - 3 3
Broun trout - - - - - - - - 1 0.1 - - - - - - 1 -
Brook trout - - - - - - - - 3 03 3 1.9 - - - - 3 3
Muskellunge 2 0.1 - - - - - - 3 0.3 - - - - - - 5 -
Common carp 4 0.1 - - 20 4.1 - - 21 2.4 1 0.6 172 11.5 7 13.3 217 72
Fallfish 1 + - ~ - - - . 2 0.2 - - - - - - 3 -
Quil lback - - - - 3 0.6 - - - - - - 3 0.2 - - 6 -
white sucker - - - - T - - - - - - - 3 0.2 2 0.4 3 2
vellow bullhead - - - - 1 0.2 - - 1 0.1 0.6 - 1 0.1 1 0.2 3 2
channel catfish 184 5.8 39 11.2 156 32.4 68 T73.1 37 42 11 74 29 153 119 22.3 606 237
gatfishes
T (letalurus spp.)*V 1 + 1 0.3 - - - - - - - - - - - 1 1
Rock bass 113 3.6 22 6.3 19 3.9 4 4.3 106 11.9 46 29.9 210 14.0 122 22.8 448 194
Redbreast sunfish 3 0.1 1 0.3 - - - - 1 0.1 1 0.6 43 2.9 42 7.9 47 44
green sunfish - - - - - - - - 2 0.2 2 1.3 1 0.1 1 0.2 3 3
Pumpkinseed 3 0.1 - - 1 0.2 - - 16 1.8 15 9.7 7 0.5 2 0.4 27 17
gluegill 68 2.2 17 4.9 - - - - 32 3.6 13 8.4 48 3.2 34 6.4 148 64
sunfishes
(Lepomis spp.)** 169 5.4 16 4.6 12 2.5 5 5.4 8 9.7 11 7.1 91 6.1 29 5.4 358 61
smal lmouth bass 2547 B0.8 228 65.5 213 44,2 4 4.3 344 38.7 12 T7.B 435 29.1 56 10.5 3539 300
Largemouth bass 12 0.4 2 0.6 1 0.2 - - 11 1.2 3 1.9 7 0.5 2 0.4 3 7
white crappie 8 0.2 8 2.3 - - - - 9 1.0 5 3.2 g 05 6 1.1 25 19
8lack crappie 2 0.1 2 0.6 - - - - 3 03 3 1.9 5 0.3 5 0.9 10 10
Crappies
(Pomoxis spp.)** 16 0.5 g8 2.3 - - - - 5 0.6 - - 20 1.3 1 0.2 41 9
vellow perch 4 0.1 1 0.3 - - - - 1 0.1 - - 3 0.2 2 0.4 8 3
Halleye 16 0.5 2 0.6 56 11.6 12 12.9 171 _19.2 24 15.6 209 14.0 39 7.3 452 77
Total 3154 348 482 93 888 154 1495 534 6019 1129

*  YHGS, York Haven Generating Station.
** General identification.

+ Less than 0.05%,
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TABLE 6-10

percent similarity indices of species composition of fishes caught and harvested from the
creel survey areas near TMINS, 19%0.

_Caught Harvested
West Dam East Dam YHGS* YHGS East Dam West Dam
57.0 56.3 48.2 | General Reservoir 40.9 35.3 25.0
63.8 67.3 | West Dam 43.6 34.0
73.6 | East Dam 61.4
* York Haven Generating Station. .
TABLE 6-11
Use of catch by englers interviewed near TMINS in 1990.
Use of Catch Apr May Jun Jul Aug Sep Oct Nov__ . Total
Eat 82 102 165 104 127 124 35 46 785
Release 168 120 189 160 169 77 58 71 1012
Give Away 3 - 7 2 15 - - - 27
Eat-Release 100 145 145 89 65 98 36 42 720
Eat-Give Away - 6 1 10 17 - 2 & 40
Release-Give Away 2 i 3 4 1 1 - - 22
Eot~Release-Give Away - 4 13 1 3 9 - 3 33
Total 355 388 523 370 397 309 131 166 2639




TABLE 6-12

sumnary of annual creel survey totals for anglers, fish caught, fish kept, hours fished,
catch/effort, and harvest/effort near THINS, 1975 through 1990.

Anglers Fish Fish Hours Catch/ Harvest/
Caught Kept Fished Effort (h) Effort (h)
1975 1560 2386 1255 2953.75 0.81 0.42
1976 1750 3170 1026 3114.29 1.04 0.34
1977 1126 1857 820 2186.88 0.85 0.37
1578 2221 4483 1517 4455 .85 1.01 0.36
1979 2215 4861 1205 3966.15 1.23 0.30
1980 2399 5611 1421 £131.65 1.36 0.34
1981 2672 6764 1684 4627.65 1.46 0.36
1982 - 2751 6499 1808 4776.26 1.36 0.38
1983 2145 5102 1395 3997.73 1.28 0.35
1984 1815 4423 1200 3285.40 1.35 0.36
1985 1750 3671 1447 3458.61 1.06 0.42
1986 2093 5191 1732 4374.87 2.02 0.14
1987 2469 7656 1852 4892.44 1.56 0.38
1988 2964 1037 2020 6731.43 1.54 0.30
1989 2535 9597 2018 5751.00 1.67 0.35
1990 2639 6019 1129 6341.71 0.95 0.18
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TABLE 6-13

Tuo-factor analysis of variance test results for creel survey data (anglers, fish caught, fish kept, and hours
fished) near TMINS, 1975 through 1990.

Deperxient
Variable Source df Sum_of Squares Mean Square F Value P Value
Anglers Model (r = 0.593) 63 1382568.305 21945.529 10.37 0.0001**
Area 3 1071475.508 357158.503 168.78 0.0001**
Year 15 114297.742 7619.849 3.60 0.0001%*
Interaction 45 196795.055 4373.223 2.07 0.0001**
Error 448 948038.750 2116.158
Corrected Total 511 2330607.055
Fish Caught Model (r2 = 0.400) 63 8125500.625 128976.200 4.74 0.0001%*
Area 3 3290723.484 1096907.828 40.27 - 0.0001**
Year 15 2584689.312 172312.621 6.33 0.0001%*
Interaction 45 2250087.828 50001,952 1.84 0.0012%*
Error 448 12202587 .250 27237.918
Corrected Total 511 20328087.875
Fish Kept Model (r2 = 0.351) 63 473713.805 7519.267 3.85 0.0007**
Area 3 363629.164 121209.721 62.03 0.0007%*
Year 15 59797.867 3986.524 2.04 0.0118*
Interaction 45 50286.773 1117.484 0.57 0.9887
Error 448 875479.250 1954.195
Corrected Total 511 1349193.055
Hours Fished Model (r = 0.604) 63 6818269.625 108226.502 10.87 0.0001**
Area 3 4815518.908 1605172.969 161.15 0.0001**
Year 15 708798.244 47253.216 4.74 0.0001**
Interaction 45 1293952.473 28754.499 2.89 0.0001%*
Error 448 4462525.092 9960.994
Corrected Total 511 11280794.717

* Significant at P<0.05.
** Significant at P<0.01.
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TABLE 6~14

summary of Tukey’s studentized range test for creel survey data (anglers; fish caught, fish kept, and hours fished) by area and year, 1975 through 1990. Areas and years
underlined are not significantly different (P<0.05) and are ranked from highest to lowest mean nutber. Heans are listed parenthetically and rounded to the nearest whole
number.

Dependent Area Year

Variable

Anglers GR* YHGS* East Dam  West Dam 1988 1982 1981 1990 1989 1987 1980 1978 1979 1983 1986 1984 1985 1976 1975 1977
122) (105) (30) (17 (93> (86) (86) (82) ATH (D (73) (69) (69) 67 (65) {(57) (335) (553 (49 35

Fish Caught GR YHGS East Dam West Dam 1988 1989 1987 1981 1982 1990 1980 1986 1983 1979 1978 1984 1985 1976 1975 1977

(291)  (196) (109) 8% (324) (300) (239 (211) (203) (188) (1751 (162 (159) (152) (140D (128) (115) 99 (74 (58)
Fish Kept YHGS GR East Dam  West Dam 1988 1989 1987 1982 1986 1981 1978 1985 1980 1983 1975 1979 1984 1990 1976 1977
(79 (64) (27} (13 (63) (63} (58) (56) (54) (53) 47> 45)  (44) (44) 39 (38) (38) (35 (32 (26)

Hours Fished GR YHGS East Dam  West Dam 1988 1990 1989 1987 1982 1981 1978 1986 1980 1983 1979 1985 1984 1976 1975 1977
(262) (196) [¢2D] Gn (2103 (198)  (180) (153) (M9 (M5) (139) (137 (129  (125) (124)  (108)  (103) (96) (92) (68)

* GR, General Reservoir; YHGS, York Haven Generating Station.
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7. WATER QUALITY
7.1 MHETHODS

Water quality and physical data were collected at all
stations in conjunction with biological sampling kFigure 7~
1). Details of procedures-and instrumentation are provided
in GPU (1987) and aré summarized below.

Surface water temperature, pH, and dissolved oxygen
(DO) were measured at all sampling stations with a Taylor
Pocket Thermometer Model 21432-2, an Orion Model 05702-25 pH
meter, and a YSI Model 57 Dissolved Oxygen meter,
respectively. Conductivity was measured at all
electrofishing stations by means of a Hach Model 16300
portable conductivity meter. Measurements of velocities at
macroinvertebrate and ichthyoplankton stations were made -
with a Marsh-McBirney Model 201 portable water current
meter.

Surface‘grab_samples were collected at each. of the.
three macroin&értebrate stations and delivered to GPU
personnel for analysis. Laboratory analysis of total
dissolved solids (TDS) was performed by analytical methods
defined in U. S. EPA (1979).

Data analyses consisted of tabulations of mean, minimum
and maximum, and analysis of variance (ANOVA). Two-factor

ANOVAs, with sampling zones and months as main effects, were




implemented on 1990 water temperature, DO, pH, and TDS data.
These same parameters in the multiple-year database were
subjected to a three-factor ANOVA with years, months, and
sampling stations (1A2, 11Al1, or 9B1) as main effects. When
main effects were shown to be significantly different
(P<0.05), the differences were investigated by Tukey’s
studentized range test. ANOVAs were conducfed using SAS

software, Version 6 (SAS Institute, Inc., Cary, NC).
7.2 COMPARISON WITH STATE WATER QUALITY CRITERIA

The Pennsylvania state water quality criteria for -
parameters measured during the 1990 TMINS agquatic studies
are presented in Table 7-1. These criteria consist of upper
and/or lower limits designed to protect a designated water
use. The portion of the lower Susguehanna River which
includes TMINS (York Haven Pond) is designated as a
warmwater fishery.

The water quallty data collected in 1990 are tabulated
in Appendix F and summarized in Table 7-2.v A comparlson of
the data in Table 7-2 with the criteria in Table 7-1
revealed that all 1990 values met the specified criteria,
except for pH. The highest water temperature recorded was
28.2 C in June and July, well below the upper limit of 30.6
C. Values for pH equalled or exceeded the upper limit (9.0)

in June. The high pH values in June were limited to areas




within zones 1 and 4 (Figure 7-1), which were outside the
influence of the TMINS discharge. TDS values were always
well below the specified upper limit. The lowest DO value
recorded was 7.2 mg/l in June, considerably above the lowest
permissible limit for a single measurement (4.0 mg/l).

Based on the 1990 water gquality data from the TMINS
aguatic studies, the designated use category of the
Susquehanna River as a warmwater fishery was not compromised

by the operation of TMINS.
7.3 SPATIAL AND TEMPORAL ﬁEéCRIPTION: 1990

The water quality data collected in 1990 (Table 7-2)
revealed some typical seasonal patterns for a number of
variables. Mean water temperature increased from April to a
peak in July, and then decreased through November. With
minor deviations, mean river flow decreased through
September, and fluctuated thereafter. The surface and
bottom velocities generally followed a similar pattern,
reflecting the high river flow in 1990. Conductivity and
TDS followed a pattern, which increased through the summer,
peaked in September or October, and then declined through
the fall. Secchi disc transparency generally decreased
through June, increased to a peak in September, and
decreased through November.

DO and pH can be affected by water temperature,

biological activity, and/or river flow. Mean DO in York




Haven Pond exhibited an inverse relationship with water .- |
temperature (Table 7-2). Mean pH values were lower in the
spring (April through May) than in the summer or fall.

To provide a more gquantitative assessment of the
overall water guality in York Haven Pond, a two—factor ANOVA
was used to analyze the 1990 water temperature, DO, pH, and
TDS by month and water quality zone. All data collected at
the various biological sampling stations within a zone

(Figure 7-1) were pooled. Although all parameters exhibited

significant differences among months, due to normal seasonal
variations, only TDS exhibited a significant difference

among sampling zones (Table 7-3). Tukey'’s studentized range ca
test (not shown) demonstrated that the mean TDS at zone 8
(198.43) was significantly different from the
undifferentiated means at zones 9 (184.86) and 7 (176.86).
The increased TDS in zone 8 may reflect the increased
concentration of dissolved solids in the dischafge water
created through evaporation and condenser cooling blowdown.
The higher TDS values were gquickly diluted as values at zone
9 (downstream) were near ambient (zone 7).

Water quality and physical characteristics measured at
the three macroinvertebrate sampling stations are summarized
in Table 7-4. Although many of these parameters were
measured at the other sampling stations, the

macroinvertebrate stations are important because of their



proximity to the TMINS discharge, their consistent use over
. previous study years, and because TDS was measured only at
these stations. The data were guite homogeneous among the
three stations. However, there was a slight decrease in
Secchi disc transparency at Station 11A1 (the TMINS
discharge), which was likely related to the increased
'turbulence and turbidity created by the discharged water.
In addition, surface and bottom current velocities were
higher at Station 9B1, probably the result of the physical
configuration of the shoreline. The increase in TDS at

Station 11A1 was discussed above.
7.4 MULTIPLE-YEAR COMPARISON

Historically, river flow has influenced both biological
and water quality parameters. Mean river flow was
calculated for the April through November portion of each of
the last 11 years (Table 7-5). Mean river flow increased
62% from 1980 té 1984, decreased 91% from 1985 through 19288,
and then increased 105% in 1989 to its highest value to
date. Mean river flow in 1990 decreased slightly from 1989,
yet remained among the highest for the period.

To evaluate annual (1974 through 1990) trends in water
quality for York Haven Pond, water temperature, DO, pH, and
TDS data for the macroinvertebrate stations were examined.

Mean, minimum, and maximum values for these parameters are




summarized in Table 7-6. Although some year-to-year
differences were evident, the 1990 data fell within the
historic ranges.

Individual measurements of water temperature, DO, PpH,
and TDS from 1974 through 1989 were combined with the 1990
data and subjected to a three-factor ANOVA (Table 7-7). The
results were similar for all four parameters; years and
months were significantly different, but there was no
difference among stations, except for TDS. Significant
differences among months were expected, given the natural
seasonal cycles exhibited by Ehese variables. Significant
differences among years for water temperature, DO, pH, and
TDS wére not unusual, because of the annual variation in
precipitation, river flow, and air temperature cycles. The
significant interaction of year and month was also
attributable to these wedther cycles.

If the TMINS discharge affected water quality,
substantial samﬁling statiop'differences"would be expectgd}
However, as shown in Table 7-7, only TDS produced
significant differences (P<0.05) among stations. That is,
Station 11A1 (TMINS discharge) was differentiated from
Stations 1A2 and 9B1. The mean TDS at Station 11Al1 was 207
mg/l, whereas the means at Stations 1A2 and 9Bl were 194 and
201 mg/l, respectively. The Tukey’s test showed that

Station 1A2 was significantly different from Stations 11Al




and 9B1. The increase in TDS at the downstream stations
(11A1 and 9Bl1l) may be related to the concentration of
dissolved solids du;ing TMINS operation and subsequent
discharge. However, these differences were slight, and the
downstream values were well below the state water quality
criteria.

The annual means, which were significantly different
for all parameters (Table 7-7), were examined for
statistical groupings that could be related to years of
TMINS operation (1974 to 1978 and 1986 to 1990) vérsus non-
operation (1979 to 1985) (Table 7-8). For water
temperature, only 1985 was distinguishable from all other
years. There was a tendency for DO means in operational
years (1974 to 1978) to align with lower values, but 1990,
an operational year, was undifferentiated from 1979 to 1982,
a non-operational period. Values of pH exhibited no
grouping that could be related to TMINS operational status.
The last th;eg non-operational years (1983 to 1985), for
exampie; were not diffeféntiated from‘operational years
1974, 1975, 1988, 1989, and 1990. Generally, pH values
increased from 1974 through 1982, decreased through 1987,
rose in 1988, and have remained similar through 1990. TDS,
available for six operational years, could not be
differentiated from non-operational‘years.

Based on analysis of 17 years of data for water

temperature, pH, and DO, and 13 years for TDS, there is no




evidence of significant influence of the TMINS discharge on
these parameters. Annual and spatial trends appear natural
and related to meteorological cycles and river flow. Also,
most water quality parameters reflect the influences of the
varied geology, land, and water use practices throughout the

Susquehanna River basin rather than TMINS.




TABLE 7-1

Water quality criteria for selected physicochemical parameters analyzed
near Three Mile [sland.

Parameter Criteria

Dissolved oxygen Minimum daily average 5.0 mg/L; no values less
than 4.0 mg/L. For the epilimnion of lakes,
ponds, and impoundments, minimum daily average
of 5.0 mg/L, no value less than 4.0 mg/L.

pH Not less than 6.0 and not more than 9.0.

Temperature (water) No rise when ambient temperature is 87 F
(30.6 C) or above; not more than a 5 F (2.8 C)
rise above ambient temperature until stream
temperature reaches 87 F; not to be changed
by more than 2 F during any l-hour period.

Total dissolved solids Not more than 500 mg/L as a monthly average
value; not more than 750 mg/L at any time.

Source: Pennsylvania Code, Title 25, Chapter 93.
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TABLE F-2Z MONTHLY MEAN. MINIMUM, AND MAXIMUM VALUES OF WATER QUALITY PARAMETERS AT AL. YORK HAVEN POND

BIOLOGICAL STATIONS, THREE MILE 1SLAND NUCLEAR STATION. 1980.
MONTH
ALL
PARAMETER APR MAY JUN JUL AUG SEP [e]on g NOV MONTHS
WATER TEMPERATURE (C)
MEAN 11.4 16.0 22. 24,8 24,3 20.4 13.9 8.4 19.1
MININUN 7.1 14,2 6.8 20.0 9.0 14.5 8.3 5.6 5.6
MAXIMUN 17.5 18.6 28.2 28.2 26,9  26.2 17,5 1.8 28.2
N 55 59 59 a7 &7 27 15 18 344
PH
MEAN 7.8 7.8 8.0 7.9 8.0 B.1 8.1 8.0 7.9
MINIMUM 6.6 6.7 6.7 7.0 7.3 7.5 7.6 7.4 . 6.6
MAXZMUM 8.7 8.7 5.1 8.7 8.7 8.9 8.5 B.9 5.3
N 55 59 89 47 67 27 15 15 344
DISSOLVED OXYGEN (MG/L)
MEAN 10.9 0.2 0.0 9,1 8.7 101 10.3 1.2 0.1
MINIMUM 10.0 8.5 7.2 7.4 7.3 8.0 8.5 8.9 7.2
MAXIMUM 11.6 12.4 15.4 11.5 14.5 12.2 11.0 12.3 15.4
N 55 59 59 a7 &7 27 15 344
SECCHI ‘DEPTH {CM)
MEAN 89.1 B1.6 72.5 78.6 4.3  96.4 91.1 9.4 86.5
MINIMUM 63.5 25.4 17.8 50.8 53.3  50.8 22.89 38. 1 17.8
MAXIMUM 132.1  208.2  106.7  165.1  148.8 210.8  261.6  167.6  261.6
N 15 27 27 15 27 27 15 15 168
TOTAL DISSOLVED SOLIDS (MG/L)
MEAN 136.7  164.3  146.3  235.7 NA  235.7  232.7  165.7  186.7
MINIMUM 122.0  150.0  143.0  224.0 NA  218.0  228.0  148.0  122.0
MAXTMUM 151.0 1B4.0 148.0 228.0 NA 260.0 240.0 183.0 260.0
N 3 3 3 3 0 3 3 3 21
CONDUCTIVITY (UMHOS/CM)
MEAN 185.6  210.8  245.4  302.5  273.8 299.4  315.8.  228.2  257.6
MINIMUM 150.0  180.0  200.0  190.0  200.0 180.0  210.0  200.8  150.0
MAXIMUM 210.0  250.0  275.0  350.0  325.0 350.0  360.0  250.0  360.0
N & 12 12 & 12 12 6 & 72
SURFACE VELOCITY "(CM/SEC)
MEAN 25.5 32.8 19.1 16.5 4.1 4.0 1.5 5.0 20.6
MINIMUM i.c 3.c 2.0 0.0 6.0 2.0 0.0 1.0 0.0
MAXIMUN 52.0 58.0 43.0 45.0 30.0 5.0 2.0 10.6 58.0
N a3 35 a5 35 23 3 2 3 200
BOTTOM VELOCITY (CM/SEC)
MEAN 8.0 6.3 4.0 3.3 3.7 2.0 4.0 2.7 a.z
MINIMUM 4.0 2.0 2.0 3.0 3.0 1.0 3.0 V.0 1.0
MAXIMUM 30.0 12.0 6.0 4,0 5.0 3.0 5.0 4.0 12.0
N 3 3 a a 3 3 3 3 24
RIVER FLOW (M /SEC)
MEAN 1317.2  1373.0  726.7  690.3 506.8 424.2 1895.7 1256.3  1025.3
MINTMUM §98.4  S555.0  373.8  274.7  282.6 297.3  303.0  788.9  274.7
MAXIMUM 2681.6 2664.6 1543.3 1897.2  988.3 597.3 6034.4 3281.0  6034.4
N ap a1 30 31 31 30 3t 30 244

NA = Not available.
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TABLE 7~-3

Two-factor analysis of variance test results for selected water guality parameters collected near TMINS,
April through November 1990.

Dependent Variable Source af Sum_of Squatres Mean Square F _Value P Value.
Water Temperature Model (r<=0.814) 55 10014.784 182.087 22.88 0.0001%*
zone : [ 19.149 3.192 0.40 0.8781
Month 7 8102.417 1157.488 145.46 0.0001%*
Interaction 42 98,542 2.346 a.29 1.0000
Error 288 2291.748 7.957
Corrected Total 343 12306.532
Dissolved Oxygen Model(r2=0.275) 55 169.726 3.086 1.99 0.0QQ2%
zZone 6 9.701 1.617 1.04 0.3978
Month 7 81.300 11.624 7.49 Q0.QQ0L1*
Interaction 42 39.686 : 0.945 0.61 0.9733
Error 288 446.649 , 1.551
Corrected Total 343 '616.375
pH Hodel(r2=0.185) 55 12.411 0.226 1.19 0.1833
Zone B 6 1.232 0.205 1.08 0.3723
Month 7 6.396 0.914 4.82 0.0001*
Interaction 42 3.779 0.090 0.48 0.9978
Error 288 54.558 0.189
Corrected Total 343 66.970
Total Dissolved Model(r2=0.972) 8 34978.476 4372.310 51.75 0.0001*
Solids Zone 2 1664.857 832.428 9.85 g.0029%*
Month 6 33313.619 5552.270 65.72 0.0001%
Exrror : 12 1013.810 84.484
Corrected Total 20 35992.286

* Significant at P<0.01.




TABLE 7-4

Mean, minimum, and maximum values of water quality and physical
parameters taken at the macroinvertebrate stations near TMINS, April
through November 1990.

Parameter Station
TM-MI-1A2 TM-MI~11331 TM-MI-SB1

Water Temperature(C)

Mean 17.6 17.5 17.5

Min . 8.1 ) 8.3 8.1

Max 26.5 25.9 26.2
pH

Mean 7.8 7.6 7.7

Min 7.4 7.4 7.4

Max 8.5 8.1 8.0

Dissolve Oxygen(mg/1l)

Mean 9.2 9.3 9.2

Min . 7.3 7.7 7.5

Max 11.2 11.4 11.2
Total Dissolved Solids(mg/l)

Mean 177 198 185

Min 122 147 - 137

Max 228 260 230
Secchi Disc(cm)

Mean . 95.3 75.9 86.4

Min 66.0 55.9 66.0

Max . 149.9 116.8 139.7
Surface Current Velocity(cm/sec)

Mean 3.4 2.2 9.1

Min 1.0 0.0 2.0

Max 5.0 5.0 17.0
Bottom Current Velocity(cm/sec)

Mean 3.2 3.9 5.6

Min 1.0 1.0 3.0

Max i0.0 5.0 12.0
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TABLE 7-5

Range and mean river flow (m3/sec) obtained from the River
Forecast Center (Harrisburg, Pennsylvania) for April through
November 1980 through 1990.

Year N _(davys) Range Mean
1980 244 90-5411 643
1981 244 119-2455 646
1982 244 101-5354 674
1983 244 86-6824 905
1984 244 137-10110 , 1044
1985 244 . 120-4416 591
1986 244 138-4800 713
1987 244 129-6230 726
1988 244 106-5298 546
1989 244 137-6020 1118
1990 244 275-6034 1025
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TABLE 7-6

Mean, minimum, and maximum values of water quality parameters taken at the macroinvertebrate stations near
through November, 1974 through 1990. Station prefix TM-MI- deleted from table.

Year Water . Dissolved Total Dissolved
Temperature (C) pH Oxygen{mg/l) Solids(mg/1)
1A2 11A1 9B1 1A2 11A3- 9B1 1A2 11A1 9B1 1A2 11A3] 9Bl
19580 .
Mean 17.6 17.5 17.5 7.8 7.6 7.7 9.2 9.3 9.2 177 128 185
Min 8.1 8.3 8.1 7.4 7.4 7.4 7.3 7.7 7.5 122 147 137
Max 26.5 25.9 26.2 8.5 8.1 8.0 11.2 11.4 11.2 228 260 230
1974-1989
Mean 17.4 17.7 17.9 8.0 8.0 7.9 9.2 9.4 9.3 195 208 202
Min 3.0 3.0 3.0 6.3 6.3 6.2 3.3 3.8 3.2 85 70 87
Max 30.0 30.0 30.5 9.4 9.1 9.0 13.2 14.4 14.0 332 382 355
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TABLE 7~7

Three~factor analysis of variance test

TMINS, 1974 through 1990.

results for

selected water quality parameters collected near

Dependent Variable Source af Sum_of Sguares Mean_Square F Value P Value
Hater Temperature Model(r£=0.921) 183 24303.73¢9 132.807 28.16 0.0001*
Year 16 §31.295 33.206 7.04 0.0001%*
Month 7 19334.701 2762.100 585.62 0.0001%
Station 2 15.940 7.970 1.69 0.1857
Year-Month 112 2131.957 19.0435 4.04 0.0001%*
Year—-Station 32 20.821 0.651 0.14 1.0000
Month-Station 14 5.044 0.360 .08 1.0000
Error 443 2089.428 4.716
Corrected Total 626 26393.167
Dissolved Oxygen Model(r2=0.853) 183 1518.561 8.298 13.63 0.0001%*
Year - 16 231.392 14.462 23.76 0.0001%
Month 7 556.636 . 79.520 130.65 0.0001*
station 2 2.549 1.274 2.09 0.1244
Year-Month 112 607.193 5.421 8.91 0.0001*
Year-Station 32 19.190 0.600 0.99 0.4929
Month-sStation 14 1.352 0.096 0.16 0.9958
Error 431 262.319 0.609
Corrected Total 614 1780.880
pH Model (r2=0.763) 182 114.988 0.632 7.57 0.0001%
Year 16 63,907 3.994 47.83 0,0001%
Month 7 2.316 0.331 3.96 0.0003%
station 2 0.207 0.103 1.24 0.2907
Year-Month 111 44.132 0.3398 4.76 0.0001%*
Year-Station 32 1.843 0.058 0.69 0.8998
Month~Station 14 0.646 0.046 0.55 0.9005
Error 427 35.655 0,084
Corrected Total 609 150.644
Total Dissolved Model (r2=0.933) 142 1673147.177 11782.727 28.51 0.0001%*
Solids Year 12 141113.810 11759.484 28.46 0.0001%
Month 7 882944.242 126134.890 305.25 0.0001%
Station 2 15089.723 7544.862 18,26 0.0001*
Year-Month 83 527094.377 6350.535 15.37 0.0001L*
Year-Station 24 16199.851 674.994 1.63 0.0336+
Month-Station 14 3325.549 237.539 0.57 0.8840
Error 289 119421.302 413.222
Corrected Total 431 1792568.479

* Significant at P<0.01.
+ Significant at P<0.05.
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TABLE 7-8

Summary of Tukey's studentized range test for selected water quality parameters collected near TMINS, 1974 through 1980. Underlined means are not
significantly different (P¢0.05) and are ranked from highest to lowest mean. Means are listed parenthetically.

Dependent Variable ) Year
Water Temperature 1985 1984 1987 1980 1986 1979 1977 1988 1974 1990 1978 1981 1982 1983 1875 1976 1989
{21.1) (18.8) (18.5) (18.2) (18.0) (18.0) (17.9) (17.9) (17.8) (17.5) (17.4) (17.3) {17.2) (17.1) (17.0) (16.4)(16.1)

Dissoleed Oxygen 1984 1986 1983 1985 1988 1087 1982 1989 1976 1980 1990 1979 1978 1981 1977 1974 1975
(10.3) (10.3) (10.2) (0.1} (9.9) ({(9.7) (9.7) (8.5} {9.4) ({9.3) -(9.2) (9.2) (9.0) (8.9) (8.6) ({8.4) (8.0)

pH 1982 1981 1980 1928 1977 1979 1976 1985 1983 1984 1989 1990 1988 1975 1974 1986 1987
(8.4) (B.3) (8.3) (8.2) {8.2) (8.1) (8.0) (7.8) (7.8) (7.8} {(7z.7) (?.7) (v.7) {7v.7) (7.6} (7.3} (7.2)

Total Dissolved Solids 1380 1987 . 1985 1982 1986 1988 - 1983 1989 1984 1990 1978 1981 1979
{234) (224) (212) (208) (z08) (208) (205) (199) (198) (187) (183) (182) (178B)




1
l
!
I
|

™\ FALL
| ISLAND
|

A %SLAND

FISHING ik
CREEK :

+ .
LK

) &0 &-E.‘IVA.G 0

Nr————

A—rceemay,
BRIDGE FLOW

INTAKE DISCHARGE

e YORK HAVEN Y
500 m GENERATING =
STATION “.-

Figure 7-1. York Haven Pond showing numbered water quality zomes,
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APPENDIX A

BENTHIC MACROINVERTEBRATE DATA




TABLE A-1 NUMBER AND BIOMASS (mg) OF BENTHIC MACROINVERTEBRATES BY STATION, REPLICATE (A,B.C,D),
AND LIFE STAGE TAKEN NEAR TMINS, APRIL, 1990,

- — -~ - - o 2o e e i o 2

Date=04AFPR and Station 1A2

A B C D
Life —————— ——— -

Taxa Stage No. wt. No. wWt, No. wt. No. wt,
Ablabesmyia Larvaa . . 1 . 1 . . .
Bothrioneurum vejdovskyanum 2 . 1 . . . 1 .
8ranchiura sowerby? 1 . . . 1 . . .
Caratopogonidae Larvae 3 0.3 2 0.2 1 0.1 . .
Chironomid pupne . Pupas 3 0.3 . . . B . .
Chironomus decorus Larvae 75 47.5 13 9.9 20 15.8 3 .
Cricotopus . Larvae 1 . . . . . 1 .
Cryptochironomus fulvus Larvae 13 2.0 1 . . . . .
Dero . . » . . . 1 .
Enchytraeidae . . . . . . 1 .
Eukiefferiella farvae 1 . . . . B . .
Hexagenia Larvae . . 2 18.0 . . 2 .
Hydrolimax grisea 1 0.2 . N . . . .
Ilyodrilus templetoni 2 . . . . . 5 1.2
Limnadrilus hoffmelisteri 093 17.6 35 8.3 35 5.8 22 3.6
Muscul ium transversum 1 g.1 . . 1 0.1 . .
Nematoda . . 1 0.1 . . . .
Phaenopsectra Larvae 114 5.4 18 0.4 14 D.6 9 0.1
Pisidium 16 1.9 . . 1 0.1 5 0.6
Polypediium scalaenum Larvae 2 . . . 1 . . .
Potamanthus Larvae 1 0.1 . . . “ . .
Prociadius Larvae 1 . 1 . 3 0.3 1 .
Prostoma 2 0.2 B . . . . .
Sparganopht lus R . . . 1 N N B
Stenelmis Larvae . . . B 1 0.4 . .
Tanytarsus Larvae 1 . . . . . . .
TOTAL 3383 75.6 75 36.9 80 23.2 51 5.5




Z-Y

TABLE A-1 CONTINUED.

pate=04APR and Station 11A1

A B c D
Life - - e e e
Taxa Stage No. wt. No. wt., No. wt No. wt.
Ablabesmyla Larvae 6 0.3 23 7.6 9 4.3 .
Anocdonta cataracta 1 . . . . . . .
Arcteonais lomondi 10 0.1 22 0.2 3 . . .
Bothrioneurum vejdovskyanum 9 0.7 1 . 4 . 1 .
Ceratopogonigdae Larvae 2 0.2 9 0.8 1 0.2 4 0.1
Chironomid pupae Pupnae . . . . 1 1.1 . '
Chiranomus decorus «  Larvae 42 35.2 49 39.9 85 84.1 18 14.3
Coelotariypus ) Larvae . . . . . . 1 .
Cryptachironomus fulvus Larvas 28 1.3 18 0.4 13 1.5 3 .
Dubirmphia Larvae . . B . 1 . . .
Erpobdel | idae . . . 3 133.2 . . . .
Gammarus fasciatus 5 1.0 2 0.2 2 g.4 . .
Helobdella alongata . 1 0.8 2 2.0 6 3.0 1 0.5
Hexagenia Larvae 31 90.8 30 142.7 16 82.2 15 51.2
Ilyodrilus templetoni 1 . B | . 1 . . .
Limnodrilus claparedianus . . . R 17 2.6 . .
Limnodrilus hoffmeisteri 45 12.8 69 8.2 66 10.4 33 3.3
Manayunkia speciosa 3 Q.1 6 0.2 1 0.1 2 0.2
Musculium transversum 4 0.5 3 2.1 . . . .
Nematoda 3 g.1 1 0.1 2 D.2 1 0.1
Optioservus Larvae 1 0.2 B . 1 . 1 0.4
Phaenopsectra ‘ Larvae 37 1.4 38 2.2 64 5.2 2 .
Pisidium 23 2.8 25 3.0 ] . 4 0.5
Polypedilum scalaanum Larvae 5 0.2 . . . . 2 ,
Potamanthus Larvae . - 1 . . . . .
Procladius Larvae 26 6.5 63 16.0 76 24.8 16 3.5
Prostoma 1 . . . . . .
Stenelimis Larvae B f . . 1 0.2 .
Tanytarsus Larvae - . . . 1 . . .
TOTAL 282 155.0 366 - 358.8 372 220.3 104 74.1
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TABLE A~-1 CONTINUED.

Date=04APR and Station 8B1
B Cc 2]
Life - - mememme————
Taxa Stage No. wt. No. wt. No. wt. No. wt.
Ablabesmyisa Larvae 5 1.3 3 0.3 B 2.6 1 .
Arcteonais lomondi 6 0.1 2 0.1 3 . 2 0.1
Bothrionaurum vejdovshyanum 2 0.1 2 0.1 1 . . .
Ceratopogonidae Larvae 4 0.3 . . 11 0.6 . .
Chironomid pupae Pupae 1. 0.2 . . . . . .
Chironomus decorus Larvae 24 17.6 10 0.1 39 11.7 5 3.8
Conlotanypus ’ Larvae . B . - 1 . 2 .
Cryptochironomus fulvus Larvasa 8 0.5 22 23.7 8 1.1 2 .
Dubiraphia Larvae . . 1 g.1 . . . .
Epoicocladius Larvae . R 1 0.2 1 . 1 .
Eudachironomus Larvae 2 0.1 . . 4 0.2 . .
Helobdella slongata 2 0.2 . . 4 1.0 2 0.8
Hexagenia Larvae 101 120.0 - 70 65.9 74 180.0 37 45.4
Hydrolimax grisea . . . . 4 0.6 . .
Limnodrilus hoffmeisteri 49 14.1 30 5.0 117 24.9 74 18.2
Limnodrilus udekemianus . . . . 13 2.7 . .
Musculium transversum 12 2.8 4 0.5 8 1.8 4 0.5
Prhaenopsactra Larvae 15 0.6 15 0.9 34 1.6 1 .
Pisidium 19 2.3 10 1.2 51 6.1 4 0.5
Procladius Larvae 31 a,9 28 4.7 44 7.6 28 4.7
Psychomy{ idae Pupae 1 B . . . . . .
Stylurus Larvae M . 2 37.8 . . . .
TOTAL 282 164.8 200 140.6 425 242.5 163 73.7
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TABLE A~2 NUMBER AND BIOMASS (mg) OF BENTHIC MACROINVERTEBRATES BY STATION, REPLICATE (A,B,C,DB),

AND LIFE STAGE TAKEN NEAR TMINS, MAY, 1890.
Date=02MAY and Station 1A2
B C

Life —_— e ——— e - e o o

Taxa Stage No. wWt. No. Wt NO. wt. No. wt.

Baetisca Larvae . . 1 . . . . .
Bothrionsurum vejdovskyanum 2 . 1 0.1 1 . 1 0.1
Branchtura sowerbyi 1 2.4 . . 2 0.4 2 2.0
Ceratopogonidae Larvas . . 1 0.1 2 0.2 3 0.3
Chironomid pupae Pupae 9 7.2 2 1.4 11 4.3 8 2.0
Chironomus decorus Larvae 7 7.4 69 58.4 53 42.4 46 40.8
Cryptochironomus fulvus Larvae 4 1.2 . . 2 0.6 4 0.1

Cryptotendipes Larvae 1 . . . . . . .
Dicrotendipes neomodestus Larvae . . . . . . 6 1.3

Helobdalla elongata - . - N B 3 0.1 . '

Hexagenia Larvae . . 1 1.2 . . . .

Limnodrilus claparedianus 6 2.1 . . . . . .
Limnodrilus hoffmeisteri 48 17.4 70 10.3 166 28.1 a5 20.1

Musculium 5 0.5 . . 2 0.3 1 .

Musculium transversum 1 1.6 3 1.7 . . . R
Nematoda . N ] 0.1 2 0.2 1 0.1
Phaenopsectra Larvae 9 2.8 37 10.5 a0 14.7 S0 10.3
Pisidium 15 1.8 4 0.4 34 47.8 10 1.2
Polypedilum scalaenum Larvae 1 . 4 1.2 3 g.3 8 1.6

Prociadius Larvae . - . . . . 1 .
Stenelmis Larvae . . f . . . 1 0.3
Stylurus Larvae . . . . . . 1 3.0

Teanytarsus Larvae 1 . . . B . B .
TOTAL 118 44.2 194 86.4 361 138.4 238 B83.2




TABLE A-2 CONTINUED.

A B c D
Life - - —

Taxa Stage No, wt . No. wt. No. we., No. wt.
Ablabesmyia | Larvae 2 . . . P . . .
Anodonta cataracta 1 g.1 L. . . . . .
Arcteonals lYomondi 3z 0.8 69 2.6 30 0.2 80 2.3
Bothrionesurum vejdovskyanum 14 0.5 . . 6 0.4 1 0.1
Branchiura sowerbyi N . . . 1 1.2 . .
Ceratopogonidae Larvae . . . . 2 0.2 1 0.3
Chironomid pupae Pupae 1 0.5 3 2.6 3 1.1 5 3.0
Chironomus decorus Larvae 28 26.6 5 4.7 27 27.2 9 9.1
Cryptochironomus fulvus Larvae 11 1.5 8 2.1 10 0.6 ] 1.1
Epoicociadius Larvae . . 1 . . . . .
Erpobdaeliidae 2 25.2 . . . . . .
Gammarus fasciatus 6 1.8 11 16.9 1 0.1 1 0.1
Helobdella elongata . 8 7.2 . . . . 2 1.0
Hexagenia Larvae 16 111.7 7 53.6 2 7.1 3 15.0
Mydrolimax grisea . . . . 1 0.3 . .
Ilyodrilus tempietoni 6 . 1 . . . 5 .
Limnadrilus hoffmeisteri 188 24.9 83 6.7 B7 12.0 80 13.2
Manayunkia speciosa 5 g.1 8 0.2 1 0.1 12 g.6
Musculium transversum 2 0.2 1 0.2 . . 1 0.6
Nematoda . . 1 0.1 . . . .
Phaenopsectra Larvae 20 4.4 . . 8 0.6 2 0.2
Pisidium 22 2.6 18 1.7 9 1.1 18 2.7
Polypedilum scalaenum Larvas 5 0.8 4 0.4 2 0.2 2 0.2
Procladius Larvae 7 B 5 0.9 3 . 6 1.6
Quistadrilus multisetosus 1 . . . . . . .
Tanytarsus Larvae 1 . 2 . 1 . 2 N

TOTAL 378 209.0 224 92.7 182 52.4 228 51.1




TABLE A-2 CONTINUED.

Date=02MAY and Station 9Bl

A B c D
Life - - -
Taxa Stage No., wt. No. wt. No. wt. No. we.
Ablabesmyia ., Larvae 2 . 2 . f . 3 .
Arcteonajs lomondi 1 . . . . . 144 5.6
Bathrioneurum vejdavskyanum 1 . . . 10 2.6 12 1.0
Ceratopogonidae Larvae 3 0.1 1 0.1 1 0.1 6 1.0
Chironomid pupae Pupae 8 4.8 1 1.3 2 2,1 10 6.2
Chironomus decorus Larvae [} 3.4 . . 1 1.2 41 52.7
Caslgotanypus Larvae T, B R B . . 3 .
Corixidae Larvae . . N . . . 1 .
Cryptochironomus fulvus Larvae 7 0.7 5 R 1 . 22 2.6
Ephemerella l.arvae 1 . . . . . . .
Epoicocladius Larvae 1 . . . . . . .
Gammarus fasclatus 1 0.1 1 0.1 . . 25 2.8
Helobdelia elongata 1 2.0 . . . . 4 4,2
Hexagenia Larvae 52 246.8 24 118.2 18 41.86 25 130.7
Ilyodrilus templetoni . B . . . . 18 .
Limnodrilus hoffmeisteri 82 28.58 Qg 36.2 157 41.7 402 91.9
Musculium transversum [ 4.2 . . 3 0.4 4 4,0
Optioservus Larvae R . . . . . 3 0.7 .
Phaenopsectra Larvae 44 27,8 10 11.9 2 . 2 0.2
Pisidium ] 1.1 4 0.4 6 6.7 30 6.4
Polypedilium scalaenum Larvae " . . . . . 14 1.4
Procladius Larvae g 2.9 3 . 6 2.4 8 2.7
Tanytarsus Larvae 1 . . . . . . .
TOTAL 245 322.4 150 166.2 207 92.8 772 316.1




TABLE A-3 NUMBER AND BIOMASS (mg) OF BENTHIC MACROINVERTEBRATES BY STATION, REPLICATE (A.B,C,D),
AND LIFE STAGE TAKEN NEAR TMINS, JUNE, 1990.

. S s 1 ot g U O 2o e s e o S B0 S e e S S S T . e e S D Y T S P B, G O 0 S S O

Date=08JUN and Station 1A2

A B c D
Lifg —eesmmsesee eeeemeec oo e —— e i
Taxa Stape No. wt. No. wt. No. wt. No. wt.
Abiabesmyia Larvae . . . . . . 1 .
Arcteonais lomondi N . . . . . 1 .
Bothrioneurum vejdovskyanum 8 . 13 . 11 . 16 0.2
Branchiura sowerbyl 1 0.1 . . 1 5.1° . .
Caratopogonidae Larvae 3 0.3 2 0.2 1 . 2 0.2
Chironomid pupae Pupae 10 3.2 8 1.7 . . 13 4.5
Chironomus decorus Larvae 200 108.8 179 102.1 91 115.0 267 115.9
Cryptochironomus fulvus Larvae 1 0.1 1 0.1 . . N .
Dubiraphia Larvae 4 0.1 .. . N . 1 0.5
Epoicocladius L.arvae 1 0.1 . . « . . .
Gammarus fasciatus [ 0.1 4 0.4 . . R .
Helobdella elangata 1 0.1 . . . . B .
Hexagenia Larvae 5 33.6 1 2.2 . . 1 6.3
Ilyodrilus templetoni 12 . . B 4 . 7 .
Limnodritlus hoffmeisteri 214 43.4 253 22.9 142 16.1 197 32.5
Lumbriculidnae 1 0.5 . . . . 1 0.1
Musculium transversum 3 0.8 . . . . . .
Nematoda . . . . . . 1 0.1
Optioservus - Larvae . . 1 0.5 . . . .
Phaenopsectra Larvas 35 9.5 28 3.3 6 0.1 32 3.5
Pisidium 55 6.6 a5 5.4 15 1.8 68 8.2
Polypedilum scalaenum Larvae . . 2 0.2 . . 3 .
Procladius Larvae . . N . . 1 .
Quistadrilus multisatosus . . . . 1 o 1 .
Stenelmis Larvae 6 2.8 1 0.5 1 0.5 2 1.0
N
TOTAL 566 211.2 535 189.5 273 138.7 615 173.0
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TABLE A-3 CONTINUED.

- — -

Date=05JUN and Station 11A1

. A B Cc D
Life v o e —————————————— e emes SR -
Taxa Stage No. Wt NO. wt. No wt. No. wt.
Ablabesmyia Larvas . . . . 1 . .
Anpdonta cataracta . . . . . . 1 2.0
Arcteonais lomondi 3 . 4 0.2 8 0.2 1 .
Bothrioneurum vejdovskyanum 14 . 8 0.3 . . 2 .
Ceratopogonidae Larvae R . 1 0.1 1 0.1 1 0.1
Chironomid pupae Pupae 1 0.1 2 g.4 2 0.1 3 0.1
Chironomus decorus Larvae 52 10.2 163 50.3 72 21.1 58 16.5
Corbicula fluminea . . 1 16.9 . . . .
Cryptochironomus fulvus Larvae 4 . 5 0.2 . . 2 0.4
Demicryptochironomus Larvae . . 2 0.1 6 0.6 . .
Dugesia tigrina . . . . 1 0.1 . .
Gammarus fascistus 19 6.3 60 14.5 114 37.4 g9 16.3
Helobdella elongata 1 0.5 . . 5 2.7 2 0.8
Hexagenia Larvae 2 47.2 13 109.4 14 181.86 14 100.0
1iyodriius templetoni 5 . B . 3 . . .
Limnodrilus hoffmeisteri 146 26.3 213 48.9 181 42.4 133 27.2
Manayunkia speciosa . . 2 0.1 2 a.1 2 0.1
Musculium transversum 2 1.4 2 0.3 5 1.9 1 0.3
Namatoda 1 g.1 1 0.1 6 0.4 . .
Orthocladius Larvae . « 1 . . . . .
Phaenopsectra tarvae 10 0.7 9 0.4 2 . 9 0.5
Pisidium 27 3.2 54 6.2 15 1.8 7 0.8
Polypedilum scalaenum Larvae . . 1 . 1 . . .
Prociadius t.arvae . . 1 . ' . 3 .
Prostoma 1 0.1 1 0.1 . . . .
Quistadrilus multisetosus . . . . 1 . . .
Stenelmis Larvae . . . . 8 3.3 1 0.5
Tanytarsus Larvae 2 . 1 . 2 . 1 .
TOTAL 290 99.2 543 248.5 446 293.8 300 165.6




TABLE A-3 CONTINUED.

Date=06JUN and Station 9BI1

A B Cc D
Life = —=—mmmmm—emw ceeseom—eee e e m— e ———— -
Taxa Stage No. wWt. No. wt No. Wt No. wt.
Amnicola 1 . . . . . . .
Anodonta cataracta 2 4.1 1 9.7 . . . .
Arcteonais lomondi . . 3 . . . . .
Bothrioneurum vejdovaskyanum 1 . 25 4,2 1 0.1 3 .
Ceratopogonidae Larvae 2 0.1 2 0.1 2 0.1 . .
Chiraonomid pupae Pupae . . 2 0.8 . . . .
Chironomus decorus ’ Larvae 7 1.0 5 1.8 18 12.6 ] 0.1
Coslotanypus Larvae 1 . 4 0.9 1 0.5 . .
Cryptochiranomus fuivus Larvae 11 0.2 8 0.6 5 0.5 3 0.3
Gammarus fasciatus 1 0.1 14 6.8 15 7.8 11 4.5
Helobdella elongata 2 1.2 3 0.1 . . 1 0.1
Hexagenia Larvaa 50 351.2 69 569.1 53 40B.4 64 5§02.5
Ilyodrilus templetont . . 3 . . . - B
Limnodrilus hoffmeistert 149 43.1 404 10%1.1 275 84.8 199 40.9
Musculium transversum 5 6.9 10 12.3 i8 5.4 9 4.7
Nectopsyche Larvae 2 3.4" . . . . . .
Nematada 1 0.1 B . . . 1 0.1
Namatomorphsa 1 0.1 . N 1 0.2 . .
Optioservus Larvae . . 1 0.5 . . B .
pPhaenopsectra Larvee . . N . 2 0.2 . .
Pisidium a8 10.6 21 2.5 98 11.8 29 3.5
Polypedilum scalaenum Larvae 5 5 5 0.5 4 g.4 3 0.3
Procladius Larvae N . . . . . 2 0.1
Stenelmis Larvae . . 1 a.5 . N . .
TOTAL 329 422.8 577. 711.5 493 532.8 330 557.1




01-¥

TABLE A-4 NUMBER AND BIOMASS (mg) OF BENTHIC MACROINVERTEBRATES BY STATION, REPLICATE (A,B.C.D),
AND LIFE STAGE TAKEN NEAR TMINS, JULY, 1880.

Date=10JUL and Station 1A2

A B c D
Life ==meecee—ae- - - -
Taxa Stage No. Wt. No. we. No. wWt. No. wt.
Arcteonais lomondi . . 1 N . . . .
Bothrioneurum vejdovskyanum 10 . 139 18.6 6 . 130 17.7
Branchiura sowarbyi 1 0.3 4 15.8 . . 4 15.5
Chironomid pupae Pupae 1 0.4 4 0.1 2 0.1 3 0.2
Chironomus decorus Larvae 24 1.6 36 10. 40 6.4 64 12,3
Coelotanypus " Larvae . . 1 . . . . .
Corbicula fiuminea . . . . 2 B.9 . .
Cryptochironomus fulvus Larvae 10 0.7 [} . 2 . 10 0.5
Gammarus fasciatus 2 0.1 9 0.2 2 0.1 2 0.1
Helobdella alonpata 1 0.1 . . . . B .
Hydrolimax grisea 5 g.1 6 0.1 2 0.1 . .
Ityodrilus templetonti 2 . 8 . 7 . 10 .
Limnodrilus hoffmeisteri 251 42.4 292 39.0 484 24.4 286 39.1
Musculium . . . . 3 2.3 6 0.3
Musculium transversum 3 0.4 5 0.5 . . .
Pisidium 93 111.6 49 5.9 10 1.2 31 3.7
Polypedilum scalasnum Larvae 4 0.3 2 . 3 . 2 .
Procladius Larvae 34 1.6 32 1.9 8 0.2 14 0.8
Steneimis Larvae . . 2 0.2 . . 1 0.1
Stylurus Larvae . . 1 20.5 . . . .
Tanytarsus Larvae 2 0.1 . . B . . .
TOTAL 443 159.7 587 1B3.4 572 43.7 563 90.3
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TABLE A-4 CONTINUED.

Date=10JUL and Station 11A1

A B c s}
t.ife - memm— e — et
Taxa | Stage No. wt. No. wt. No. wWt. No. wt.
Arcteonals lomondi . . 2 . . . 1 .
Bothrioneurum vejdovskyanum . 2 2 . . .
Ceratopogonidae Larvae . . . . . 1 a.8
Chironomid pupae Pupae . 1 0.1 . . 1 0.1
Chironomus decorus Larvae 3 0.6 5 0.1 1 N 4 0.8
Coelotanypus Larvae . . 2 0.1 . . 1 8.5
Corbicula fluminea . . . . . . 1 35.3
Cryptochironomus fulvus Larvae 5] 0.1 5} 1.4 8 0.2 7 0.2
Gammarus fasciatus 4 1.6 ] 2.8 1 0.5 6 2.2
Halobdella slongata 5 0.5 6 2.2 1 0.2 6 0.3
Helobdelia stagnalis 3 0.1 2 0.1 . . 1 0.1
Hexagenia Larvae 4 50.8 1 15.9 1 4.9 5 42.9
Hydrolimax pgrisea . . 13 0.1 5 0.1 2 0.1
Ilyodrilus templetoni 1 . 1 . 1 . 2 .
Limnodriius hoffmeistert 171 18.3 250 25.1 142 13.0 121 13.5
Muscul tum . 5 g.1 . N 2 0.3
Muscul ium transversum 22 4,3 18 13.1 3 0.6 a 8.4
Nectopsyche lLarvas . . . f . . 2 .
Nematods . . . . . . 3 0.3
Pisidium 27 3.2 85 6.6 11 1.3 26 3.1
Polypediium scalaenum Larvae 2 0.2 . . . N . .
Procladius Larvae 10 0.1 6 0.1 2 0.4 6 - 0.2
Stenelimis Larvae 1 0.2 1 0.1 . . 9 5.1
Stenonema Larvae . . 3 0.1 . . . .
TOTAL 261 B0.O 384 68.0 178 21.2 238 113.9
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TABLE A~4 CONTINUED.

Date=10JUL and Station 9B1

B c
Life = @ meeew- ————— ——— - -

Taxa Stage No. wt. No. wi. No. wt. No. wt.
Bothrioneurum vejdovskyanum . . 1 . . . . .
Chironomus decorus Larvae 1 . . . . . 2 .
Coelotanypus Larvae . . . . . 1 .
Cryptochironomus fulvus Larvae 8 0.8 7 0.2 . . 8 0.7
Demicryptochironomus Larvae 2 0.2 . . . . - -
Epoicocladius l.arvae . . 1 . . B . .
Gammarus fasciatus 43 30.2 19 12.5 8 6.0 43 48.0
Hexagenia Larvaa 14 244.8 10 100.2 1 20.4 12 227.6
Hydrolimax grisea 1 0.1 . . . . . .
Ilyodritlus templetont 1 R . . . N 1 .
Limnodrilus haffmeisterd 214 40.8 172 32.6 40 2.5 101 12.2
Musculium transversum 70 42.7 87 38.8 40 12,7 a4 14.2
Nematoda . . 1 0.1 . . 1 0.1
Orcounectes . . 1 . . . . .
Pisidium 89 10.7 78 9.4 33 4.0 21 2.5
Polypediium scalaenum Larvae . . 1 . . . . .
Procladius l.arvae 2 R 5 0.4 . B 3 .
Sialis Larvae 1 0.6 . . . . 1 0.1
Staenelmis Larvae 1 0.5 1 0.3 . . « .
TOTAL 447 371.4 384 194.5 122 45.6 238 306.4
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TABLE A~5 NUMBER AND BIOMASS (mg) OF BENTHIC MACROINVERTEBRATES BY STATION, REPLICATE (A,B,C.D),

Date=07AUG and Station 1A2
A B o D
Life e e e ot e o
Taxa Stage No. wt. No. wt. No. wWt. No. wt.
Autodrilus pluriseta . . 1 . . . . .
Bothrioneurum vejdovskyanum 8 . [ 0.7 47 3.8 1 0.6
Branchiura spwerbyi 1 0.5 . . 1 1.3 2 1.0
Ceratopogonidae lLarvae . . . N . . 1 0.3
Chironomid pupae Pupae 1 0.5 1 0.4 1 0.5 1 0.5
Chironomus decorus Larvae 3 1.2 7 1.6 14 4.9 2 0.6
Coelotanypus Larvae 4 0.4 3 . 3 0.3 . .
Corixidae Larvae 1 0.5 . . . . “ .
Cryptochironomus fulvus Larvae 3 0.2 8 1.4 6 D.6 2 .
Dicrotendipes neomodastus Larvag . . 1 . . . . .
Gammarus fasciatus . . 1 0.5 . - . .
Helobdella elongata . . 2 1.2 1 0.5 1 0.2
Hydrol imax grisea 5 0.7 1 0.1 . . 3 0.3
Itlyodrilus templetoni 1 . . . 1 . . R
Limnodriius hoffmeisteri 78 14.5 78 16.8 248 20.5 145 29.4
Limnodrilus udekemianus . . <] 1.9 . . . '
Muscul{um transversum . . . ' 2 D.2 . .
Nematoda . . . 1 0.1 . .
Pisidium 4q 0.5 4 0.5 4 0.5 1 0.1
Polypedilium scalaenum Larvae 1 . . . 1 . . .
Procladius Larvae 36 4.3 30 2.9 25 2.2 25 2.1
Quistadrilus multisetosus 1 . . . . . . .
TOTAL 147 23.3 152 28.1 355 35.4 194 35.1
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TABLE A-5 CONTINUED.

—— o -

Date=07AUG and Station 11A1

B C
Life - - - -—

Taxa Stage No. wt. No. wWt, No. wt. No. wt.
Ablabesmyia Larvae 2 0.7 . . . . . .
Actinobdella inequiannulata 1 . 1 0.5 . . . .
Arcteonals ltomondi - 1 . . . . . . .
Chironomid pupae Pupae . . 1 0.5 . . . .
Chironomus decorus Larvae 2 . . . 4 . 2 0.8
Chrysops Larvae - . 1 0.2 . . . .
Coelotanypus Larvae 3 . . . 3 . 2 0.2
Corbicula fluminea 5 1.9 . . . . . .
Cryptochironomus fulvus Larvae 3 . 7 0.7 . . 3 0.5
Epoicocliadius Larvae 1 0.1 . . . . . .
Erpobdellidae B . 1 12.6 . . . .
Helobdella elongata 7 2.7 9 2.5, 7 2.2 5 D.7
Halobdella stagnalis . . 1 D.5 1 0.5 ] 0.9
Hexagenia Larvae . . . . 2 6.6 . .
Hydrolimax grisea . . 11 0.5 . . 4 0.4
Ilyodrilus templetoni 3 . . . ] . S .
Limnodrilus hoffmeisteri 333 27.3 kAl 8.8 164 16.2 184 17.4
Muscu? fum 1 0.5 R . . . . .
Muscul fum transversum 1 0.5 . . . . 2 1.1
Nematoda 1 g.1 1 0.1 . . . .
Pisidium 50 6.0 21 2.5 4 0.1 30 3.6
Polypediium scalaenum L.arvae 2 . . . . . 1 g.1
Polypedium {1111noeanss Larvae . . . . 1 . . .
Procladius Larvae 58 7.1 37 3.3 5 0.5 33 2.7
Stenelmis Larvae . . 1 0.5 . . . .
Stylurus Larvae " . 1 5.4 . . . .
Tubificidae . . 8 1.0 . . . .
TOTAL 474 46.9 172 39.6 197 26.1 272 28 .4
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TABLE A~5 CONTINUED.

Date=07AUG and Station 9B1

A B c D
Life =———— —————— ——— v e —— - ——
Taxa Stage No. wt. No. wt. No. Wt No. wt.
Actinobdella inequiannulata 1 . . . 1 0.4 . . .
Bothrioneurum vejdovskyanum 1 . . . 5 . 3 0.3
Chaoborus . Larvae 1 0.2 1 . . . . .
Chironomus decarus Larvae 6 2.4 . . 3 . 1 .
Coelptanypus © Larvae 2 0.4 . . 2 0.4 1 0.2
Cryptochironomus fulvus Larvae 6 0.6 . . 1 1.0 3 0.5
Daro . M f . B . 1 .
Dubiraphia Larvae N . . . 1 0.3 . .
Gammarus fasciatus 1 0.2 . . . . 1 0.2
Halobdella alongata ] 2.9 1 1.4 4 . . R
Hexagenisa Larvae . . . . 1 3.1 . .
Hydrolimax grisea 5 0.4 4 0.2 10 1.0 7 0.4
Limnodrilus hoffmeisteri 433 82,2 299 39.1 235 39.8 434 42.6
Musculium transversum 25 4.0 8 0.8 32 3.8 12 1.4
Oecetis Larvae B . . . . . 1 .
PFisidium 72 8.6 50 6.0 68 8.2 §5 6.6
Polypedilum scalaenum Larvae 1 . 1 . 4 0.4 1 .
Polypedium 11linocense Larvae . . . . 1 . . .
Potamanthus Larvae . . . . . . 1 0.2
Procladius Larvae 7 0.8 1 . 4 0.8 s 0.5
Sialis Larvae , . . . 1 . N B
Tubificidae 108 20.6 33 4.3 101 17.0 .

TOTAL 678 123.3 398 51.8 484 76.2 526 52.9
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TABLE A-6

NUMBER AND BIOMASS (mg) OF BENTHIC MACROINVERTEBRATES BY STATION, REPLICATE (A,8,C.D),

AND LIFE STAGE TAKEN NEAR TMINS, SEPTEMBER, 1980.

Date=10SEP and Station 1A2

A 8 [od o}
Life = —wemmmmeeeoe ———— - - e -
Taxa Stape No. wt. No. wWt. No. wt. No. wt.
Abtabesmyin Larvae 1 . 1 . 2 . 1 .
Aulodrilus plurisata . . 1 . . . . .
Bothrioneurum vejdovskyanum 1 . 1 . 4 . 1 .
Branchiura sowverbyi . . 1 0.1 1 1.7 R .
Ceratopogonidae Larvae . . 2 0.1 . . . .
Chironomid pupae Pupae 2 0.5 3 0.8 4 1.6 2 0.1
Chironomus decorus Larvae 29 13.0 41 15.4 29 12.1 19 8.1
Coelotanypus Larvae 2 . 8 0.7 . . 3 .
Corbicuta fluminea . . . . . . 2 21.1
Cryptochironomus fulvus Larvae 2 . 4 0.2 . . . .
Hexagenia Larvae 6 10.0 6 4.2 13 15.6 4 3.4
Hydrolimax grisea 2 0.1 10 1.4 4 0.2 3] 0.3
1lyodrilus templetoni 1 . 4 . 1 . . .
Limnodriius hoffmeisteri 40 9.6 144 17.9 109 12.0 114 12.5
Lumbricul {dae . . . . 1 2.0 . .
Nematoda . . . . 1 a.2 .
Pisidium 10 1.2 11 1.3 3 0.4 2 0.2
Procladius Larvae 20 2.5 16 1.2 20 1.6 11 a.4
TOTAL 116 36.9 253 43,3 192 47.4 165 46.1

- i

- - o - - ——
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TABLE A-6 CONTINUED.

A B o
Life ~— —  —memmeme—eee - - m——m—— e ———————
Taxa Stage No. wt. No. wt. No. wWt. No. wt.
Abiabesmyia Larvae . . . . . . 2 .
Ancdonte cataracta . . 1 1.6 R . 1 3.2
Bothrionaurum vejdovskyanum . . . . 1 . . .
Ceratopogonidae Larvae 1 0.1 2 0.1 3 0.1 6 0.2
Chironomid pupae Pupae 1 0.3 B . 2 0.t 1 0.1
Chironomus decurus tarvase 73 11.1 63 14.4 65 16.6 44 14.1
Coelotanypus Larvae 5 0.2 3 R - . 3 N
Corbicula fluminea . . 10 16.2 22 21.3. 3 3.3
Cryptochironomus fulvus Larvae . . 2 . . . 1 .
Dubiraphia tarvae 1 0.1 . . . . . «
Epoicociadius Larvae . . . . 1 . - .
Erpobdel lidae 1 9.2 1 8.8 . . . .
Gammarus fasciatus . . . . 1 0.1 1 0.6
Helobdella elongata ' . 5] 3.0 . . 3 0.8
Helobdella stagnalis . . 1 0.8 2 0.8 1 0.7
Hexagenia Larvas 12 0.8 B8 8.6 4 59.0 8 2.0
Hydrolimax grisea ' 98 3.8 26 2.4 25 2.2 6 0.8
Ilyodrilus templetoni 1 . 1 . 1 . . .
Limnodriius hoffmeistari 120 ‘12.5 146 15.6 138 9.8 95 6.5
Macronychus Larvae . . « . 1 . . .
Musculium transversum ¥ 0.1 13.4 2 0.2 . M
Nematoda 2 g.2 . . . . . .
Pisidium 55 6.6 62 7.4 96 11.8 85 10.2
Procladius Larvae 20 2.3 16 0.8 11 0.1 10 1.1
Prostoma 1 g.1 . . . . « .
TOTAL 390 47 .2 as2 93.3 375 121.8 270 43.8
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TABLE A-6 CONTINUED.

A C
Life ~ mem———- — o e -

Taxa Stage No. wt. No. wt. No. wt. No. Wt
Ablabesmyia Larvae . . 2 0.1 M . 1 .
Actinobdelia ineguiannulata . . . . . . 1 1.2
Bothrioneurum vejdovskyanum 1 . 47 a.0 1 . 2 .
Ceratopogonidae Larvae 1 0.1 3 G.4 1 0.2 3 0.1
Chironomid pupae Larvae . . . . a4 2.4 2 0.6
Chironomid pupae Pupae 2 1.3 . . B . . .
Chironomus decorus Larvae 7 4.6 27 10.2 28 7.8 S 2.8
Cladopelima Larvae 1 . R . . B . .
Coelotanypus Larvae 4 . a8 0.2 11 0.2 3 .
Corbiculs fluminea 7 6.4 8 6.6 4 8.5 i5 2.1
Cryptochironomus fulvus Larvae 4 0.3 8 0.3 16 0.7 7 0.7
Dubiraphis Larvae . . 1 g.1 . B . .
Helobdella elongata . . 2 1.0 2 0.7 2 0.3
Haxagenis Larvae 8 2.2 B 8.0 <] 17.5 14 5.7
Hydrolimax grisaa- 17 1.5 9 1.1 12 0.9 15 a.9
Ilyodrilus templetoni 1 . N . . . 1 .
Limnodrilus hoffmeisteri 506 81.6 415 79.1 687 128.7 468 70.4
Microchironomus Larvae . . . R B . 1 N
Musculium transversum 26 10.1 8 2.8 37 4.4 4 3.5
Oecetis Larvae . . . . R . 1 0.1
Pisidium a3 11.2 105 12.6 86 10.3 186 22.3
Polypedilum scalaenum Larvae 1 . . . . . . .
Procladius Larvae 24 4.1 21 3.2 40 3.9 23 2.6
Sigara Larvae 1 0.7 . . . . . R
Tanytarsus Larvae 1 . . . . . .
Tricorythodes Larvae 1 g.1 . . B . .
TOTAL 706 124.2 672 134.7 p38 186.2 758 113.3
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TABLE A~7 NUMBER AND BIOMASS (mg) OF BENTHIC MACROINVERTEBRATES BY STATION, REPLICATE (A.B.C,D),
AND LIFE STAGE TAKEN NEAR TMINS, OCTOBER, 1890.

- ~ - — - o —

Date=010CT and Station 1A2

A B Cc D
Life e a—m——— e mm s SS—Smme——me mmSsemmS e
Taxa Stage No. wWt. No. wt. No. wt. No. wt.
Ablabesmyia Larvae . . 2 . 5 1.8 8 2.4
Actinobdella ineguiannulata 1 6.2 . . . . 1 3.2
Arcteonais lomondi . . 3 . . . . .
Auladrilus pluriseta - . . 2 . 1 . . .
Bothrioneurum vejdovskyanum 14 . 12 0.9 6 0.5 3 0.2
Branchiura sowerbyi 2 2.6 1 0.8 . . . .
Cantroptilum Larvae . . . . 1 . . .
Ceratopogonidae Larvae 3 0.3 5 1.1 . . . .
Chironomid pupae Pupae 2 0.8 B . 2 0.2 2 0.2
Chironomus decorus Larvae 277 32.6 254 33.8 267 3.1 264 32.3
Coslotanypus Larvae . . 3 B 2 0.2 2 1.2
Corbicula fluminea 8 52.0 5 6.5 4 13.4 10 2.9
Cryptochironomus fulvus Larvae 1 1.1 4 . -} 0.9 k<] .
Helobdella slongata . . . . 1 0.5 . .
Hexagenia lL.arvae 3 10.2 3 1.7 21 76.4 14 42.5
Hydrolimax grisea 15 4.8 6 1.7 16 2.9 1D 2.9
Ityodrilus templetonti 8 . 13 . 4 . 1 g.1
Limnodrilus hoffmeistert 222 30.4 302 31.5 158 28.7 186 26.0
Limnodrilus udekemianus 26 3.5 ¥ . 1 . . .
Natarstia . . farvae B . . . 1 . . .
Oecetis Larvae . . . . . . 1 0.1
Optioservus Larvas 1 0.4 . . . . . .
Pisidium 6 0.7 30 3.6 3 0.4 10 1.2
Polypadilum scalaenum Larvae . . 1 . . . . .
Procladius Larvae . . 4 . 4 . 12 3.3
Stylurus Larvae . . . . 1 17.8 N .
Tanytarsus Larvae 1 . . . 2 1 0.1

TOTAL 600 145.6 658 81.6 508 174.8 536 119.3

P —— - - o - —— —— -
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TABLE A-7 CONTINUED,

[
Life -

Taxa Stage No. Wt. No. wt. No. wWt. No. wt.
Ablabesmyis Larvae 4 1.0 2 g.6 . . 1 0.3
Baetis Larvae 1 0.1 . . . . . .
Bothrioneurum vejdovskyanum . . . . 2 . . .
Ceratopogonidae Larvae 7 1.3 1 0.3 3 0.6 1 0.2
Chiraonomid pupae Pupae 2 0.7 2 0.1 3 2.0 . .
Chironomus decorus Larvae 346 56.7 115 16.86 184 35.9 102 17.3
Chrysops Larvae N . . . . . 1 .
Coelotanypus Larvae 4 0.9 8 1.6 4 0.7 2 0.4
Corbicula fluminea 1 2.8 9 10.0 4 18.4 7 15.2
Cricotopus Larvae B . . . 1 . . .
Cryptochironamus fulvus Larvae 15 3.4 13 1.3 16 t.4 16 1.6
Demicryptochironomus Larvae - . . . 2 0.2 . .
Erpobdellidae . . . . 2 44.1 . .
Gammarus fasciatus 4q 0.6 1 D.2 . . 1 0.1
Helobdella slongatsa 1 2.9 1 1.0 2 1.3 . .
Halobdella stagnalis . . . . . . 1 1.1
Hexagenia Larvae 17 11.3 16 27.1 6 8.4 18 16.0
Hydrolimax grisea 13 2.5 31 5.3 16 8.1 5 1.0
llyodrilus templetoni 8 . 3 . 7 . 3 .
Limnodrilus hoffmeisteri 205 31.9 117 20.9 128 23.1 88 21.1
Musculium transversum 11 3.9 10 1.2 13 1.6 1 0.7
Nematoda 2 0.2 . . . . 2 1.6
Pigidium g1 10.9 28 3.4 24 2.9 44 5.3
Procladius Larvae 3 . 2 0.4 5 . 1 0.3
Quistadrilus multisetosus . . . . . . 1 .
Stenelimis l.arvae 1 0.4 . . 1 0.5 1 0.5
Stylurus Larvae . . 1 30.9 . . . .
Tanytarsus Larvae 2 N 1 . 1 . . '
TOTAL 738 131.5 381 120.8 424 145.2 296 82.7
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TABLE A-7 CONTINUED.

———— o~ - - —— ot - - - - -

Date=D10CT snd Station 89B1

A B C D
Life - - - - - -
Taxa Stage No. wt. No. wt. No. Wt No. wt.
Ablabesmyia Larvae 1 . 1 . . . . .
Actinobdellia inequiannulata . . . . 1 1.1 . .
Arctecnais lomondi 3 . 4 2 . . .
Bothrioneurum vejdovskyanum 1 . 1 . . . . .
Ceratopogunidae s Larvae . . 2 0.2 . . 2 0.4
Chironomid pupae Pupae 2 a.2 3 a.5 . . 1 Q.2
Chirognomus decorus Larvas 50 9.0 115 1.9 49 10.6 61 11.1
Coelotanypus Larvae 10 0.9 3 . 6 0.6 4 0.2
Corbicula fluminea . . 8 4.9 5 2.5 7 4,0
cryptochironomus fulvus Larvae 22 0.2 20 1.0 6 0.1 & 0.1
Epoicociadius tarvae . . . . . . 1 0.1
Gammarus fesciatus 3 0.2 . . . . . .
Harnischis Larvae 1 B . . . . . .
Helobdella eiongata 5 3.3 . . 1 0.5 1 0.3
Hexapgenia Larvae 24 32.8 12 10.6 13 16.3 26 56.4
Hydrolimax grisaa 158 1.8 4 a.4 7 Q.8 1 Q.1
Ilyodrilus templsatoni 2 . 2 . . R 1 .
Limnodrilus hoffmeisteri 304 83.2 304 54.3 349 58.1 355 68.0
Limnodrilus udekemianus 8 2.2 . . . B . .
Musculium transversum 16 1.9 6 1.7 . N 11 18.7
Namatoda . . . M . . 1 a.1
Nematomorpha . . 1 0.1 . . . .
Oecetis q 0.4 . . R . - .
Oecetis Larvae . . ] 0.1 v . B B
Pisidium 44 5.3 55 6.6 19 2.3 13 1.6
Procladius Larvae 10 0.2 10 0.7 4 Q.2 9 1.8
Tanytarsus Larvae 2 . 1 . . . . .
Tubificidae 8 2.2 3 R . . . .
TOTAL 535 144.0 556 93.0 462 92.8 500 162.8
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TABLE A-8 NUMBER AND BIOMASS (mg) OF BENTHIC MACROINVERTEBRATES BY STATION, REPLICATE (A.8.C,D),

AND LIFE STAGE TAKEN NEAR TMINS, NOVEMEBER, 1980.

o 2 o e e i o —_—

Date=05NOV and Station 1A2

A ‘B [»

- Life —————— - -———

Taxa Stage ‘Ne. wt. No. wt. No. wt. No. wt.
Bothrioneurum vejdovskyanum . . . . 1 . . .
Chironomus decorus Larvae 1 0.5 6 3.6 3 1.7 . .
Corbicula fluminea 16 2.4 8 6.5 19 6.4 8 1.0
Corixidae Larvae 1 0.1 . . . . . .
Cryptochiroromus fulvus Larvae . . 2 0.8 . . . . .
Enchytraeidae . . . . . . 1 .
Gammarus fasclatus . . 2 0.7 - . . .
Haexagenia Larvae . . . . . . 1 3.7
Mydrolimax grisea . . 1 0.1 1 0.1 . R
Ilyodrilus templetoni . . 2 . . . . .
Limnodrilus hoffmeisteri 2 . 232 43.3 2 N 3 .
Limnodrilus udekemianus . . 58 10.8 . . 2 .
mManayunkia speciosa . 1 0.1 . . . .
Musculium transversum 2 0.1 59 7.1 4 0.5 6 0.7
Mystacides Larvae 1 . . . . . . .
Pisidium 5 0.6 18 1.8 14 1.7 8 1.0
Pracladius l.airvas . . 1 0.2 B . . .
TOTAL 28 3.7 387 75.0 44 10.4 28 6.4

e
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TABLE A-8 CONTINUED.

A B c o]
Life  mmmmmee—eew smeemeee —— ——————— e e e
Taxa Stage No. wt., No. Wt. No. wt. No. wt.
Ablabesmyia Larvae . . 2 1.1 . . . .
Arcteonats lomondi . . . . 1 . . .
Bothrioneurum vejdovskyanum 44 22.3 2 . q . 4 .
Ceratopogonidae Larvae 1 0.4 [} 1.0 1 0.2 1 0.5
Chironomus decorus Larvae 19 1.3 38 28.3 35 18.3 36 23.0
Coelotanypus Larvase . . . . . . 3 0.3
Corbiculs flumines : 22 23.5 27 43.7 & 1.8 24 28.4
Cryptochironomus fulvus Larvae 14 2.1 10 1.8 11 1.1 23 1.8
Erpobdeliidas . . . . . . 1 30.8
Gammarus fasciatus 12 3.2 3 0.1 ] 3.1 5 4.2
Helobdella slongata 1 1.3 1 0.3 . . . .
Hexagenia 6 48.2 . . . . . .
Hexagenia Larvae . . 10 25.7 4 29.7 5 15.5
Hydrolimax grisea 1 0.5 5 1.4 1 1.5 3 0.3
Hydrapsyche Larvae . . 1 0.1 . . . f
Ilyodrilus templetoni 6 . 3 . 12 1.8 4 B
Ltimnodrilus haffmaisteri 97 52.4 142 26.9 55 8.3 . .
Limnodritus hoffmeisteri Larvae . . . . . . 220 41.4
Manayunkia speciosa 2 0.1 2 0.1 3 0.2 14 0.7
Musculium transvaersum 19 2.3 B8 1.0 i4 1.7 54 6.5
Nematoda 1 0.1 . . R . . .
Pisidium . 28 2.6 40 4.8 10 1.2 50 6.0
Placobdelia papillifera . . . 1 5.8 .
Polypedilum scalaenum f.arvae . . . . . 3 .
Praciadius Larvae 3 0.4 1 0.3 1 0.3 2 0.4
Prostoma 2 0.2 . . 1 0.1 . .
TOTAL 282 170.9 30z 137.6 168 75.1 452 159.8
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TABLE A-8 CONTINUED.

i

Date=05NOV and Station 9B}
B c
Life ~ W —sw—ee—es—— — - -
Taxa Stage No. wt. No . Wt. No. wt. No. wt.
Abliabesmyia Larvae 1 0.3 . . 1 . 1 .
Bothrigneurum vejdovskyanum . . 3 . 8 . 2 .
Ceratopogonidae Larvae 4 0.3 . . . . . .
Chironomid pupae Pupsae 1 0.5 . . . N . .
Chironomus decorus’ Larvae 52 29.0 34 16.1 55 27.4 71 40.8
Caelotanypus Larvae 4 0.5 2 . 2 . 3 .
Corbicula fluminea 6 13.5 6 13.3 17 53.3 8 9.8
Cryptochironomus fulvus Larvae 41 3.4 23 0.7 32 3.2 37 2,2
Dubiraphia Larvas . . . . 1 0.3 1 0.2
Epoicoctadius Larvae 2 0.4 . . 1 . . .
Fossaria Larvae . . 4 . 1 . 1 .
Gammarus fasciatus 9 4.0 3 1.0 18 8.6 5 3.1
Helobdella alongatsa 2 1.6 . . . . . .
Haexagenia . " . . . 30 61.7
Haxagenia Larvae 28 170.3 22 54.8 45 134.8 . .
Hydrolimax grisea 8 0.7 . . 2 0.2 2 0.2
Hydropsyche Larvae . . . . . . 1 4.3
Ilyodrilus templetoni 8 . 2 . 18 0.4 . .
Limnodrilus hoffmeisteri 462 62.2 504 77.3 432 60.8 301 54.1
Muscul tum transversum 41 4.9 25 6.5 ., 36 4.3 17 2.0
Pisidium 4 0.5 2 0.2 8 1.0 5 0.6
Placobdellia papillifera . . . . . . 1 .
Procladius tLarvas - . 2 . 2 . 1 .
Steneimis Larvae . . . . . . 1 0.2
Tubificidae R . . . . . 1 .
TOTAL 673 292.1 632 168.8 680 284.3 490 179.2
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JCHTHYOPLANKTON DATA




3
NUMBER (N) AND DENSITY (N/100m ) OF ICHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON

TABLE B-1 04 APRIL 1990.
TM=LF-12A1 TM-LF-16A1 TM-LF-13A2 TM-LF~ 4A1
A- B A B A B A B
3
volume Sampied (m ) 36.30 34.50 36.80 35.60 32,00 30.90 33.70 32.60
Taxa N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens.
l.arvae
walleye . . . . { 2.72 . . . . 1 3.24 . . . .
Tota! 0 0.00 0 0.00 1 2,72 0o 0.00 0 0.00 1 3.24 0 0.00 0 0.00
TABLE B-1 CONTINUED.
TM~LF-11A1 TM-LF~14B1 TM~LF-10B2 TM—-LF~ BBt
A B A B A B A B
3
volume Sampled (m ) 33.80 32.70 31.50 28.70 36.20 35.00 33.50 32.50
Taxa N Dens. N Dens. N Dens. N Dens. N Dens, N Dens. N Dens. N Dens.
Larvae
walleye 1t 2.95 2 6.12 . . . . R . . . . .
Total 1 2.85 2 6.12 0 0.00 g 0.00 0 0.00 0 0.00 0 0.00 0 0.00
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TABLE B-2 NUMBER (N) AND DENSITY (N/100m ) OF ICHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 131 APRIL 1990,

TM~LF=12A1 TM~LF-16A1 TM=-LF~13A2 TM-LF- 4A1
A B A B A B B B
3 .
Volume Sampled (m ) 31.60 30.30 34,90 33.70 33.10 31.60 32,90 31.80
Taxa N Deans. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens.
Total 0 0.00 0 0.00 0o 0,00 -0 0.00 0 0.00 g 0.00 0 0.00 0 0.00
TABLE B~2 CONTINUED.
TM-LF=-11A1 TM-LF-14B1 TM~-LF-10B2 T™M-LF- 9B1
A B A B A B A B
3
Volume Sampled (m ) . 33.80 32.70 31.40 30.00 31.10 30.00 32.80 31.40
Taxa N Dens. N Dens. N Dens. N Dens. N Dens. N Dans. N Dens. N Dens.
Total o 0.00 g 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0o 0.00 0 0.00
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(N) AND DENSITY (N/100m ) OF ICHTHYOPLANKTON COLLECTED FROM

TABLE B~3 NUMBER YORK HAVEN POND ON 16 APRIL 1990.
TM~LF~12A1 TM-LF-16A1 T~LF-13A2 TM=-LF~ 4A1
A B A B A B A B
3 .
Volume Sampled (m ) 33.20 32,30 33.40 32.70 29.50 28.40 33.00 32.40
Taxsa N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens.
Total 0 0.00 o 0.00 0 0,00 0 0.00 g 0.00 0 0.00 o 0.00 o 0.00
TABLE B-3 CONTINUED.
TM-LF~1141 TM-LF=14B1 TM~LF~-1082 TM-LF=- 9B1
A B A B A B8 A 8
3
Volume Sampled {m ) 33.80 33.00 33.30 32.20 32.40 31.60 36.10 35.20
Taxa N Dens. N Dens, N Dens. N Dans. N Dens. N Dens. N Dens. N Dens.
Total 0 0.00 0 0.0C o0 0.00 0 0.00 0 0.00 g 0.00 0 0.00 0 0.00

-




TABLE B—4 NUMBER

3
(N) AND DENSITY (N/100m ) OF ICHTHYOPLANKTON COLLECTED FROM

YORK HAVEN POND ON 23 APRIL 1290,

TM-LF=-12A1 TM~LF-16A1 TM~LF~13A2 TM=-LF— 4A1
A B A "B A B A B
a .
Voiume Sampled (m ) 29.890 28.30 32.20 30.90 31.40 30.30 27.00 25.90
Taxa N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens.
Larvae
Shield darter 1 3.34 . . 1 3.11 1 3.24 " . . . . . . .
Total 1 3.34 0 0.00 1 3.1 1 3.24 0 0,00 o 0.00 0 0.00 0 0.00
TABLE B-~4 CONTINUED.
TM-LF-11A1 TM=-LF~14B1 TM-LF=-10B2 TM-LF- 8B1
A B A B A B A B
3
valume Sampled (m ) 32.10 30.70 31.20 30.10 32.40 31.00 31.80 30.50
Taxa .N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens.
Larvae
Sthiield darter 3 9.35 1 3.26 R . - . . . . . . . .
3 9.35 1 3.26 o 0.00 c 0.00 o 0.00 o 0.00 o 0.00 0 0.00

Tatal
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TABLE B-5 NUMBER (N) AND DENSITY (N/100m ) OF ICHTHYOPLANKTON COLLECTED FROM YORK HAVEN

POND ON 30 APRIL 1890,

-

——

TM=-LF-12A1 TM-LF-16A1 TM-LF-13A2 TM-LF- 4A1
A B A B A B A =]
a
Volume Sampled {(m ) 35.00 33.60 33.50 31.90 34.20 33.00 32.80 31.70
Taxa N Dens. N Dens. N Deans. N Dens. N Dens. N Dens. N Dens. N Dens.

Larvae '
Common carp . . « . . . - . . . « . . . . .
Spottail shiner . . . . . . . . 4 11,70 2 6.06 . . . .
Quiliback 1 2.86 . . . . . . 1 2.92 . . . . . .
white suchker . . . . 1 2.8 . . . . . . . . . .
Tessellated darter 6 17.14 7 20.83 . . . . N . . . . . . .
Shield darter . . 1 2.98 . . 1 3.13 . . 1 3.03 . . B v
Banded darter 2 5.71 . . . . - . . . . . . . - .

Total 9 25.71 8 23.81 1 2.99 1 3.i3 5 14,62 3 8.09 0 0.00 0 0.00

TABLE B-5 CONTINUED.
T™M~LF=-11A1 TM~LF=14B1 TM-LF=-10B2 TM-LF=- 9B}
A B A B A B A B
3
Volume Sampled (m ) 35.30 33.80 29 .60 28,10 32.80 31.20 36.20 34.90
Taxa N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Deans.

Larvae
Common carp . . . . 22 74.32 13 46.26 . . . . . . . .
Spottail shiner 3 8.50 3 8.88 . . . . . . . . 4 11,05 2 5.73
Quillback . . . . . 1 B3.56 . . 1 3.21 . . . .
wWhite sucker . . , . . . . . . . . . . . . .
Tessellated darter 1 2.83 . . 3 10.14 R . 2 6.10 1 3.21 2 5.B2 1 2.87
Shield darter . . 1 2.86 . . . . . . . . . . . .
Banded darter . R . . . B . . . B . . . . . .

Total 4 11,33 4 11.83 25 84.46 14 40.82 2 6.10 2 6.41 6 16.57 3 8.60
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TABLE B-6 NUMBER (N) AND DENSITY (N/100m ) OF I CHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 07 MAY 1990.

TM~LF- 4A1

TM-LF=12A1 TM-LF=16A1 TM-LF-13A2
A B A B A B A B
3 . .
Volume Sampied (m ) 31.30 30.20 33.90 32.70 31.40 30.10 30.60 29.80
Taxa N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens.

Common carp . . 1 3.31 . . - - . . . . . . . .

Larvae
Common carp . . 1 3.31 72 212.4 94 287.5 59 187.9 58 192.7 86 281.0 72 241.6
Spottail shiner . . . . . . 1t 3.06 1 3,18 1 3.82 . . . .
Quiliback 3 9.58 4 13.25 12 35.40 3 9.7 6 19.11 4 13.29 7 22.88 5 16.78
Tessellated darter .6 19.17 2 6.62 4 11.80 5 15,29 . . 3 9.87 1 3.27 . .
Shield darter . . . . . . . . . . 1 3.32 ' . . .
walleye . 1. 3,19 . . . . . . . . . . . . . .
8andsd darter 4 12.78 3 98.83 2 5.90 . . 3 98.55 3 9.87 . 1 3.36

Total 14 44,73 11 36.42 gg 265.5 103 315.0 69 219.7 70 232.6 94 307.2 78 261.7

TABLE B-~6 CONTINUED.
TH-LF-11A1 TM~LF=14B1 TM-LF~10B82 TM-LF- 9B1
A B A B8 A 8 A B
3 .

Volume Sampled (m ) 35.20 33.90 33.10 31.70 33.30 32.20 30.30 29.10
- Taxa N Dens. N Dens. N Dens. N Dans. N Dens. N Dens. N Dens. N Dens,
Common carp R . . . . . . . . . B . ) R . . -

Larvae
Common carp 29 82.39 29 85.55 1 3.02 7 22.08 . . 2 6.21 33 108.9 31 106.5
Spottail shiner . . 5 14.75 B . . . . R . R . . . .
Quiliback 5 14.20 3 8.85 1 3.02 1 3.18 3 9.01 3 9.32 5 16.50 2 6.87
Tessellatad darter 9 25.57 4 11.80 . . 2 6.31 4 12,01 3 9.32 . . 3 10.31
Shield darter 2 5.68 1 2,85 . . 1 3.18 . . . . - . . .
wWalleye . . . . . . . . . . . . . . 1 3.44
Banded darter 5 14.20 4 11.80 2 6.04 5 15.77 . . 4 12,42 . . . .

Total 50 142.0 46 135.7 4 12.08 16 50.47 7 21.02 12 37.27 38 125.4 37 127.1

-.I -

e



L-¥

3
TABLE B~7 HNUMBER {N) AND DENSITY (N/10Dm ) OF TCHTHYOPLANRKTON COLLECTED FROM YORK HAVEN POND ON 14 MAY 1890.
T™-LF~12A1 TM-LF—-16A1 TM=LF~13A2 T™M=-LF~ 4A1
A B A B A -] A B
3
Volume Sampled (m ) 30.40 28.20 32.60 32.00 27.80 27.50 27.50 26.60
Taxa N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens N Dens
Unidentifiable fish B . . . . . . . . . . . . . -
Larvae
Quillbachk 2 6.58 4 13.70 Z2 6.13 3 9.38 . . {1 3.64 2 7.27 .
White suckar . . . . . . . . . . . B B . .
Shorthead redhorse . . 1 3.42 . - . . . . . . . - . .
Tessellated darter 2 6.58 1 3.42 . . 3 9.38 B . . . .
Shield darter . . . . . . . . 2z 7.18 . . . .
Banded darter . - 1 3.42 1 3.07 - . 2 7.18 4 14.55 . . . .
Total 4 13.186 7 23.97 3 9.20 6 18.75 4 14,38 5 18.18 2 7.27 D 0.00
TABLE B-7 CONTINUED.
TM~-LF-11A1 TM~LF-14B1 TM~LF=~10B2 TM-~LF- 9B1
A B A B A B A B
3
volume Sampled (m ) 31.40 30.70 27.10 26.50 29.80 28.90 33.90 33.20
Taxa N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens.
Unidentifiable fish . . . . . . . . 1 3.36 . . ) . -T- —-. .‘—_
L.arvae
Quiliback 1 3.18 3 9.77 . . 2 7.55 6 20.13 g 31.14 7 20.65 7 21.08
white sucker . . . . . . . . . . . . 1 3.01
Sherthead redhorse . . . . . . . . . . . . . . . .
Tessellated darter 3 9.585 . . . . . . 1 3.36 1 3.46 5 14,75 g 27.11
Shiald darter . . . . . . . . . . . . . . . .
Banded darter . . 3 9.77 2 7.38 4 15.09 2 6.71 1 3.46 2 5.80 5 15.06
Total 4 12.74 6 19.54 2 7.38 6 22.64 10 33.56 11 38,06 14 41.30 22 66,27

- — T 1 S ] ] T~ T " - - -
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TABLE B~8 NUMBER (N) AND DENSITY (N/100m ) OF 1CHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 21 MAY 1880.
TM-LF-12A1 T™M~LF~16A1 TM=LF~13A2 TM~LF— 4A1
A B A B A B A B
3
Volume Sampled (m ) 36.60 35.50 31.70 30,80 30.90 30.10 33.30 32.20
Taxa N Dens. N Dens. N Dens. N Dens. N Dens N Dens. N Dens. N Dens.
Larvae
Common carp . . f . . . 1 3.25 1 3.24 . - 3 8,01 3 9.32
Quillback 13 35.52 17 47.88 4 12.62 4 12.99 10 32.36 4 13.28 1 3.00 2 6.2%
wWhite sucker . . . . . . . . . . . N . . . .
Shorthead redhorse . . . « . . - . . 1 3.32 . . . .
Tessellated darter . . 1 2.82 . . 2 6.49 . . . R 1 3.00 . .
Shield darter . . . . . B . . . . . . N . 1 3.1
Banded darter } 2.73 2 5.63 . . . . 2 6.47 . . . . . .
Total 14 38.25 20 56.34 4 12.62 7 22.73 13 42.07 5 16.61 5 15.02 6 18.63
TABLE B-8 CONTINUED.
TM=-LF~11A1 TM~LF-14B1 ™-LF-1082 T™™=-LF- 9B1
A B A B A B A B
3
Volume Sampled (m ) 33.40 32.30 34.80 34.00 33.50 32,50 31.30 30.10
Taxa N Dens. N Dens. N Dens. N Dens, N Dens. N Dens. N Dens. N Dens.
Larvae
Common carp . . . . . . . . . N . . . . .
Quillback 4 11.98 5 15.48 1 2.87 1 2.94 7 20.80 B 24.62 5 15.87 12 39.87
white sucker . . . . 1 2.87 . . . . . . . . . .
Shorthead redhorse . R . . - . . . . . . . . . . .
Tesseliatad darter . . . . . . . - . 2 5.97 2 B.15 T 3.19 . .
Shield darter . . . . . . 1 2.84 . R . . . . R .
Banded darter . . . N 8 22.99 17 50.00 1 2.899 2 ©6.15 . B 1 3.32
Total 4 11.88 5 15.48 10 28.74 19 55.88 10 29.85 12 36.92 6 19.17 13 43.19
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TABLE B~9 NUMBER (N) AND DENSITY (N/100m ) OF ICHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 31 MAY 1980.

TM=LF~12A1 TM-LF~16A1 TM~-LF=~13A2 TM~LE~ 4A1
A B A B A 8 A 8
3
Volume Sampled (m ) 29.60 28,70 29.00 28.10 ) 20.60 28.40 28.50 27.80
Taxa N Dens, N Dens. N Oens. N Dens. N Dens. N ODens. N Dens. N Dens.
farvae
Common carp . . . . . - . . . . N . . . . .
Spottail shiner 1 3.38 . N . . - - . . . . . . . .
Quillback 5 16.88 14 48.78 6 20.69 8 28.47 8 30.41 11 38.73 2 7.02 1 3.80
white sucker . . 4 13.94 . . . . i 3.38 . . 1 3.5 1 3.60
Northern hogsucksr B . . . - . . . . . . . . . . .
Shorthesad redhorse . N . . - . . . - - . . . . « -
Tessullated garter . " 2 6.97 1 3.45 . . . . t 3.52 . . . .
Shield dartar Yy 3.38 . . . . . . . . 1 3.52 . . . .
Banded dartsr 5 16.89 3 10.45° 3 10.34 1 3.56 3 10.14 2 7.04 1 3.51% 1 3.60
Total 12 40.54 23 80.14 10 34.48 8 32.03 13 43.82 15 52.82 4 14.04 3 10.78
TABLE B~8 CONTINUED.
TM=LF~11A1 TM~LF=1481 TM-LF-1082 TM=LF- 881
A B A 8 A B A 8
3
vaiume Sampled (m ) 28.50 28.40 28.20 27.50 31.20 30.30 29.90 28.40
Taxa N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dans. N Dens.
Larvae
Common carp . . . . . . . . . . 1 3.30 . . . .
Spottai} shiner . . . . . . . . “ . . . . . . -
Quitlback 10 33.90 15 52.82 2 7.08 3 10.91 12 3B.46 8 26.40 28 93.65 25 85.03
wWhite sucker . . . « 4 14.18 3 10.9 2 6.41 3 9.90 1 3.34 . .
Norihern hogsucker . . . 2 7.09 . . M . « . - . . .
Shorthead redhorse . . . . . . - . . 3 9.80 . . . .
Tease)iated darter . . . . . . . . . . 1 8.30 . . . .
Shield dacrter . . . . . . . . - ' . . 1 3.34 . .
Banged dartar 1 3.38 4 14.08 ¥ 3.58 . . 3 9,62 6 19.80 1 3.34 3 10.20
Total 11 37.28 19 66.80 g 31.91 & 21.82 17 54.48 22 72.61 31 103.7 28 95.24




0T-4€

3
TABLE B-10 NUMBER (N} AND DENSITY (N/10Om ) OF ICHTHVOPLANKTON COLLECTED FROM VOURK HAVEN POND ON 04 JUNE 1090.

THM=LF-12A1 TH-1L.F~16A1 TR~LP—~13A2 TM=LF= 4A}
A B A 8 A a8 L ]
. a .
Volums Sampled {m ) 28.10 29.00 33.40 32.80 34.00 33.50 31.60 30.80
Taxa N Dans. N Dena, N Dans. N Dens.’ N Dans. N Dans. N Dans. N Dans.
Quiliback .. 1 3.45 2 5.99 I .. " .. ..
Unidentifiable fish .. . . . . . . . . 2 8.33 2 8.47
Larvas
Spottail shiner . . . . - . 2 &.08 . . 2 B.87 “ . . .
Spotfin shinar . . . « . - . . . . . o . . . .
Simcknose duce . . . . - . v . . . “ N . . . .
Quiltbeck 13 44.87 7 24.14 23 60.86 22 66.87 36 105.% 43 128.4 4 12.68 4 12,984
white suckar 3 .M 1 3.45 1 2.89 v 3.04 1 2.84 v 2.88 . . . .
Nartharn hogsucker - . 3 10.24 . . . . . . 1 2.889 B . 1 3.24
Shorthesd rsdhorse . . 2 6.80 . . . B . . . . 2 8.33 3 8.7
Tensellnted derter 5 17.18 8 20.689 1 2.89 . . 2 5.88 2 5,87 . . 3 3,24
Shisld darter 1 3.44 . . . . . . . B . . . - - .
Banded darter 5 17.18 11 37.82 2 5.89 1 3.04 1 2.94 1 2.89 . . . -
Young
Sporfin shiner . . 1 3.46 . . . . . . N . . . . B
Total 27 92.78 32 110.3 29 86.83 26 78.03 40 117.6 50 148.3 8 25.32 11 35.60
TABLE 8~10 CONTINUED.
TH-LF~11A1% TH~LF=1481 TH=-LF-1082 TM=LF~ 881
A B A B A 8 A B
3
Voiume Sempled {m ) 32.20 | 31.50 29.30 20.10 32.70 32.20 32.80 32.40
Taxa N Dens. N Dens. N Dana. N Dens. N Deans. N Dons, N Dens. N Desns.
Quitiback . . . - . . . . . . P oAan v 3.05 1 3.08
Unidentifiable fish . . N . . . . . 1 3.06 . . - . . .
Larvaa
Spottail shiner 1 3.1 . f 2 6.83 2 6.87 . . . . 1 3.05 . .
Spotfin shiner . . . - 2 8.83 1 3.44 . . . . . . . .
Blacknose dace . . . - . . 1 J.44 . . . . . - . .
Quillback 36 111.8 30 85.24 4 13,65 12 41.24 17 51.89 9 27.95 22 67.07 19 58.64
wWhnite sucker . . . . 9 30.72 5 17.18 4 12,23 6 18.63 3 89.15 1 3.08
Northern hogsucker . » . . . . . . . . . - . - . .
Shorthesd rasdhorss . - . . . . 1 3.44 1 3.08 1 3.1 - N 1 3.08
Tenaellntad darter 1 3.1 . . 5 17.06 2 8.87 8 18.35 5 15.53 4 12.20 1 3.09
Shield darter . . v 3.7 . N 1 3.44 . . . . . . . .
Banted usrter 2 8.2 2 €.35 8 20.48 8 27.40 3 8.17 2 8.27 . . « .
Young )
Spotfia shiner . . . N . . . . . - - . . . . .
Total 40 124.2 33 104.8 28 95.56 83 113.4 32 87.88 24 74.53 a1 84.51 23 70.88~
, . . - - - - . < - - . -

Vet
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. TABLE 8~11 NUMBER (N] AND DENSITY (N/100m } OF ICHTHVOPLANKTON COLLECTED FROM YORK HAVEN POND ON 12

JUNE 1980,
TR~LF-1241 TH-LF-16A1 TH=LF-13A2 TM=LF~ &A1}
.3 B A 8 & ] A B
3
velums Sampled {(m } 30.40 28,40 35.30 32.50 32.40 31.60 31.10 30.40
Taxa N Oens. N Qans. N Dens. N Qans. N Dons. N Oens. N Owsas. ¥ Dans,
Cammon carp . . . . . . “ . . N . . 2 6.43 . .
Quiilback 1 3.20 . . - . . . . . . . . B . .
Unidentifiable fish . . . . v 3.00 1 3.08 .. . . - . 1 3.29
Larvas
Gizzard shad . « B . - . 1 3.08 1 3.08 . . “ . . .
Common carp . . . B 17 51.056 19 58.46 10 30.86 12 37.87 13 41.80 14 46.05
Sputtall shinaer . . . . 4 12,0 1 3.08 1 3.08 1 3.16 2 6.43 . B
Spotfin shiner 1 3.29 1 3.40 . . - . . . . N . . . .
Mimic shiner 2 6.50 2 6.80 2 8.01 3 8.23 & 168.43 1 3.16 . . - .
Qui)iback 7 23.03 2 8.80 2 6.01 5 15.38 1 3.09 2 6.33 . . 2 8.58
white suckar . . . . . . . . . . . . - . . .
Northern hogsuckar . . 1 3.40 1 3.00 . . . . . . « B B .
Shorthead redhorse 2 6.58 - . 2 &.01 . . . . . . - . v 3,28
Lepomis sp . . . « . . . . Ca . - A S 16.08 1 3.28
Teaseliated darzer . . 4 13.81 1 3.00 1 3.08 . . 1 3.18 1 3.22 . .
Banged darter Z 6.58 & 17.01 3 s8.01 1 3.08 1 3.00 . . 3 9.65 - B
Total 15 49,34 15 51.02 33 89.10 32 98.46 18 58.64 17 53.80 26 83.69 19 62,50
TABLE B-11 CONTINUED.
TH-LF-11A1Y TM=LF-14B1 TM~LF~1082 TM-LF- 8B
A 8 A 8 A 8 A a
3
Voluma Sampled (m ) 31.80 31.60 30.60 28.80 31.80 30.89 28.10 27.80
Taxa N Dens, H Dens, N Dens. N Dens. N Dans. N Dans. N Dens. N Desns.
Common carp ‘ . . . . . . . . . . - . « . . .
Quitiback . . . . . . . . . . . . . - . . .
Unicentifiakia fish - . . . . . - - . . . . 1 3.86 . -
Larvae
Gixzard shad ' . . . . . . . . . . . . . . .
Common carp 13 40.75 9 28.03 . . 1 3.36 . . . - 3 10.68 2 7.17
Spottai! shinar 2 6.27 3 9.88 1 3.27 1 3.36 ' . a 8,74 v 3.56 T 3.58
Spotfin shinar . . . . . . 1 8.38 . - . . . . . .
Mimic ahiner 4 12,54 1 3.23 v 3,27 1 38.36 1 3.14 3 8,74 5 17,78 3 10.75
Quililback S 15.87 3 9.68 5 16.34 4 13.42 2 6.2¢ 3 8.74 3 10.88 1 3.58B
White wucksr . . . . . . . . 1 3.14 . . . . . .
Northern hogsucker . . . A . . . . . . . . - . . .
Shorthsad redhorsae . . 2 6.45 2 8.54 1 3.36 i 3.14 2 6.49 . . 1 3.58
Lapomis &p . ' . . . . . . M . . . . . . -
Tumswe) inted varter . . 2 6.4% 13,27 2 6.1 1 3.4 8 25.97 8 28.a7 12 43.01
Banged darter 2 6.27 1 3.8 3 s.d0 3 i10.07 § 15,72 1 §.28 2 7.12 . .
Total 26 831,50 21 67.74 13 42.48 14 46,98 11 34.59 20 64.84 23 B1.8S 20 71.68
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TABLE B=12 NUMBER (N} AND DENSITY (N/100m ) OF IEHTHYOPLANKTON COLLECTED FROM VORK HAVEN POND ON 18 JUNE 1890.

THM~LF=12A1 TM~LF~16A1 TM-LF=13A2 T TH~LF- 441
A B A B . A 8 A 8
3
volums Ssmpied {(m ) 32.20 32.10 33.20 32.80 32.00 31.60 32.40 32.30
Taxa N Dans. N Dens. N Dans. N Dens. N Qens. N Dans. N Dens. N Dans.
Cammon carp . . 1 3.12 3 8.04 . . . . B . . - . .
Spotfin shiner . . B . T 3.0t . . . . . . . . . .
Quilibachk . B . . . N . - 1 3.12 . . . - . .
Teassllsted darter . . 1 3.12 . . . . . - . . . . . .
unidantifianie fish . . 2 6.23 . . 1 3.04 . - . - . . .
Larvae
Gizzarg shad . . . . “ . - - . . . . . . . .
Common carp . . 103,12 100 301.2 62 1688.4 61 180.6 55 174.1 33 101.8 27 83.59
Spettatl shiner T 3.1 N . 2 6.02 3 9,12 N . 1 3.6 . . - .
Spoatfin shiner 1 3.1 3 9.35 & 18.07 5 15.20 N B 2 6.33 t 3.08 . .
Mimic shiner . . N B 1 3.0 2 6.08 5 15.83 3 B.48 1 3.08 . -
Quiliback . . 1 3.2 2 6.02 3 8.12 3 .38 2 6.33 . . 1 3.10
Sharthead redhorse . . . . . . 1 3.04 N . . . . . . f
Rock bams 2 8.20 5 15.58 . . 2 &.08 - . . . . . . .
Redbroust sunfiasnh B . 1 3.12 . . . . . . - . - . . .
Lepcmie 8p . . . . 4 12.08 5 15.20 . . . . 3 8.26 1 3.10
Tussellated darter i 3.1 v . t 2.0t 2 6.08 PO . . . . - -
Banded darter . . . . & 18.07 3 8.12 1 3.12 - . . . 1 3.10
Yaung
Swmliowtail shiner . . . - . N . . . . . . . . B .
Tatal S 15.83 15 46.73 126 379.5 88 270.8 71 221.9 63 1898.4 as 117.3 30 92.88
YABLE 8-12 CONTINUED.
TH=LE~11A} TH-LE-1481 TH~LF-10B2 TM=LF— 381
A 8 A B8 A ;] A B8
3
volume Sampleg {m )} 31.80 3,60 31.60 31.90 31.40 31.30 32.90 32.70
Taxs N Dans. N Dens. N Dens. N Dens. N Dans. N Dens, N ODens, N Dens.
Common carp . . B . . B - “ . . . . L. - .
Spotfin shinar . - . . . . . . . . . . . - . .
Quillnack . . . . . . . . - . . . . . . .
Taxselliated aarter . . . . . . . . . . . . . . . .
Unidentifisble fish . . . . . . . . . . 1 3.19 . . - .
Larvas
Girzard shag . . 1 3.18 . . . . . - . . . . . .
Cammon cerp 12 37.62 & 18.98 80 283.2 60 188.1 3 8.58 . . 8 24.32 6 18.35
spottadl shingr . . . . . . . . . . 1 3.18 1 3.04 1 3.08
Spotfin shiner . . - . 2 6.33 2 &.27 3 8.55 1 3.18 . . . .
Mimic shiner 3 9.40 4 12.66 N . . . . . 1 3.19 2 6.08B 2z B.12
Quiliback 2 6.27 4 12,66 1 3.16 3 9.40 2 6.37 3 p.58 1 3.04 2 &.12
Shorthead redhorse - B 1 3.16 . . . - . . . - . . . .
Rock bass 13,13 . . 2 6.33 5 15,87 2 §,37 2 6.389 . . . -
Redbreast sunfish . . . . 1 3.16 . . . . - . . . . .
Lepomiz sp . . . . . . . N .- . . . . . .
* Tensellatad cdarter . . 3 9.48 t 3.18 . . 3 8.88 2 6.38 89 27.36 & 18.35
Bandeg darter 3 8.40 2 6.33 . . . - . . . . B . . -
Young
Swaallowtatll sninar . 1 3.6 . . . . . - . . . .
Total 21 65.83 21 66,46 88 278.5 70 219.4 13 41,40 1t 36.14 2! 63.83 17 $1.98
- - . - - - o - - - - . . -
~ . . B . . -.l ] . . . . f . .
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TABLE B-13 NUMBER (N) AND DENSITY (N/100m } OF ICHTHYQPLAN

KTON COLLECTED FROM YORK HAVEN POND ON 25 JUNE 1990,

TH=LF-12A1

TM=LF-16A1

TM-LF=-13A2

TH-LF= 4A1

A B

3
voluma Sampled (m ] 3v.

Taxn N

60 al.1g

Dens. N Dans.

B

A ]

31.00

N Dens.

30.20

N

Dens.

31.20 30,60

N Dens. N Dans.

A 8
29.70 29.20

N Dens. N  Dans.

Commun carp .
unidentiriable fish .

Larvas
Glizzard shad
Common carpg
Spottatl shiner
spatfin shiner
#imic shiner
Quiilback
Rock bass
t.epomis sp
Tassel lated darter
Banged darter
Unidentitiable fish

P I LI I

Young
vellow bulihead .
Channel catfish

22

w

P

P I )

3.10 v 3.2

We MWe W o+ v

« ;-

N e

. e3e e e

3.27
.54

3.27
13.07

P R
ma
>
-

t e s Dt oA N et

b |
-
nw
B
. W
[ RN
m
W
-
-3
“ L4 emr s e s

. . 1 3.42

Total é

18,99 2 6.48

12 38.71%

6 19.23 8 26.14

4D 134.7 54 184.9

TABLE B-13 CONTINUED,

TM=LF~1141

TM=LF-14B1

TH-LF-1082

TM-LF- 981}

A e

3]

A 8

A 8

3
volumas Ssmpigd (m ) 31

Taxa N

.50 30.40

Oans. N Deans.

24.00

N

Dans.

24,20

N

Dens.

32.70 32,40

N Dens. N Dens.

30.60 23.80

N Dens. N Dens.

Common carp N
Unidentifiable fish .

Lnrvae
Gizzerd shed
Common carp
Spottail shiner
Spattin shiner
Mimic¢ shiner
Quilibeck
flock bass
Lepomis sp
Yessellazad garter
Panded dgarter
Unigentifiaple fish

« Be owas s a NP e

Young
Yeliox bulihesd
Channel catfish .

3.29

©
-
~
M =mards v v
(2}
N
[

16.45
6.58

-
~N
. .
-~
[~]

. N

P e

P A LIS ” L

2 612 N

a6

P
[~
PR R

[ S I - LR Y

. - 1 3.386
1 3.27 . -

[
kS

P I N T

P S S
(4]
[
o

Total 8

25.40 1% 36,18

.33

a3.08

3 g.17 5 18.43

3 9.8p 3 10.07
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TABLE B-14 NUMBER (N) AND DENSITVY (N/100m ) OF ICHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 02 JULY 1990.

TM-LF~12A1 TM~LF-16A1 TM~LF=13A2 TM-LF= 4A1
A 8 A B A B A B
3
Volume Sampled (m ) 33.30 3?.80 33.40 33.20 33.80 34.00 30.00 30.10
Taxa N Dans. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens.
Gizzard shad . . . R . . . B . . . . 5 16.67 . .
Lepomis sp R B . . . . 1 3.01 R . " N 5 16.67 2 6.64
Unidentifiablie fish . . . . . . . . . 1 2.85 . . . . . .
Larvae
Gizzard shad . . . . 4 11.98 5 15.06 . . 4 11.76 16 53.33 17 56.48
Common carp . - . . . . . . . - - . . . . .
Comely shiner 1 3.00 1 3.08 . . . . . . . . . . . R
Swallpwtail shiner . B . . . . . . . . . . . . . N
Spotfin shiner . . 3 98.185 . . . . . . . . . . 1 3.32
Mimic shiner . . . . 1 2,98 . . 1 2.95 . . i 3.33 . .
Quillback B . . . . . , N . . e . ' 1 8.32
Rock bass 1 3.00 . . . . . . . . . . . . . .
Lepomis sp 1 -3.00 . . 5 14.97 6 18.07 2 5.90 4 11.76 . 56 186.7 63 209.3
Banded darter . . . . . . . . 1 2.95 1 2.94 . . 1 3.32
Young
Spotfin shiner . . . . - . . . . . . . . .
Mimic shiner . . . . . . . . 1 2.95 « . . .
Channel catfish 9 27.03 14 42.68 8 23.95 5 15.06 5 14.75 1 2.94 1 3.33 1 3.32
Rock bass B B . f B . . . . . - . . . 1 3.32
Banded darter . . . . . . . . . . . . 2 6,67 1 3.82
Total 12 36.04 18 54.88 18 53.89 17 51.20 11 32.45 10 29.41 86 286.7 88 292.4
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104 356.2 99 335.6

. * “ - . - - - - * ,,.l. - - " '];
TABLE B-14 CONTINUED.
THM-LF-11A1 TM=LF~-14B1 TM-LF-10B2 TM=LF- 9B1
A B A B8 a 8 A 8
3
volume Sampled (m ) 34,20 34.10 29,20 29.50 32.10 31.90 32.30 31.980
Taxa N Dens. N Dens. N Dens. N Dens. N .Dens. N Dens. N Dens. N Dens.

Gizzard shad . . . . . . . . ' . . . . . . .
fepomis sp . . B B . . . . 1 3.12 . . . . . .
Unidentifiable fish . . . . . . . . . . N . . . . .

Larvae
Gizzard shad 4 11,70 2 5.87 . . . . P . 1 3.13 . ' . .
Common carp R . . . . . 2 6.78 . N . . . . . .
Comely shiner . . . . . . . . . . . . . . . .
Swallowtall shiner . . . . 1 3.42 . . . B . . . . . .
Spotfin shiner 1 2.92 . . 4 13.70 6 20.34 1 3.12 1 3.138 2 6.18 1 3.13
Mimic shiner 1 2,92 1 2.983 3 10.27 3 10.17 1 3.12 . . . . . .
Quitiback . . . . B . . . B B . . . . . .
Rock bass 1 2.92 . . 5 17.12 7 23.73 . . 1 3.13 . . . .
Lepomis sp 3 8.77 6 17.60 10 34.25 g8 30.51 . . 1 3.13 T 3.10 . .
Banded darter . . 3 8.80 . . . . “ . . . . . .

Young
Spotfin shiner . . . . . . . . . 1 3.18 . . . .
Mimic shiner R R . . . . . . . . . . B . . .
Channel catfish . . 5.87 81 277.4 72 244.1 10 31.15 7 21.94 . . t 3.13
Rock bass . . . . . - - . . . . . B N .
Sanded darter . . . . B . . o . . . . . . '

Total 10 29.24 13 40.50 12 37.62 3 9.29 2 6,27
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TABLE B~15 NUMBER (N) AND DENSITY (N/100m )} OF ICHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 09 JULY 1990.

TM-LF~12A1 TM-LF-16A1 TM~LF=13A2 TM-LF~ 4A1
A B A B8 A B A B
3
volume Sampled (m ) 30.40 30,20 32.80 32.00 30.50 29.60 29.20 28.30
Taxa N Dens. N Dens. N Dens. N Dens. N Dens. N Dans. N Dens. N Dens.

Gizzard shad . , . . . . . . . . . . 1 3.42 . .
Lespomis sp . . . . . . . . . . . . 21 71.92 29 102.5

Larvae ]
Gizzard shad . . . . 5 15.24 4 12.50 1 3.28 1 3.38 3 10.27 11 38,87
Common carp . . 1T 3.3 1 8.05 . . . . . . . . .
Golden shiner Y f . . . . - . . . . . . . .
Comely shiner . . . . . . B . . . . . . . . .
Swellowtail shiner . . . . v . . . . . . . . . . .
Spotfin shiner 2 6.58 4 13.25 . . . . 1 3.28 . . . . . .
Mimic shiner . . . . . “ . . 1 3.28 . R 2 6.85 « .
Quiliback . . . . . . . . . . . . . . .
Rock bass . . . . . - . . . . . . . B . .
Redbreast sunfish . . . . . . . . . « . . . . . .
Bluagill . B - . . . . . . . - . 13 44 .52 . .
tepomis sp . . 1 3.31 7 21.34 6 18.75 5 16.39 3 10,14 100 342.5 100 353.4
Banded darter . . . . . . . N . . . . 1 3.42 1 3.53
Unidentifiable fish . . . R . . . . . . N . . . . .

Young
Comely shiner . . . . . . B . - . 1 3.38 - . . .
Spottail shiner . . . . . . . . . . . . 1 3.42 N .
Swallowtall shinar R . . . . . B . . . . - 3 10.27 3 10.60
Spotfin shiner . . . . . . . . N . . 2 6.85 2 7.07
Mimic shiner . . . . . . . . . . . . 6 20.55 10 35.34
Channel catfish . . 2 6.62 . . . . . . 1 3.38 . . . .
Pumpk inseed . . . . . . . . . . . . 1 3.42 . .
Bluegill . . . . . . . . . . . . 1 38.42 5 17.67
Banded darter . . . . . B . . 1 8.28 . . 3 10.27 1 3.83

Total 2 &.58 8 26.49 13 39.63 10 31.28 8 29.51 6 20.27 158 S41.1 162 572.4
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TABLE B-15 CONTINUED.
TM-LF-11A1 T™™M~LF-14B1 TM=-LF=-10B2 TM-LF~ 9B1
A B A B A B A B
3
Voiums Sampled (m ) 31.10 30.10 32.20 31.30 31.50 30.70 : 31.40 30.90
Taxa N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens.

Gizzard shad . . . . . . . . . . . . . . . .
Lepomis sp . e . . 172 534.2 202 ©45.4 . . . . . . t 3.24

Larvae ! .
Gizzard shad 1 3.22 . . . . . . . - B . B . . .
Common carp . . . « . . . . . . . . . . . .
Golden shiner . - . . . . 1 3.18 . - . . . M . .
Comely shiner B . . . 1 3.1 . . . . . . . . . .
Swallowtatl shiner . . . . 1T 3.1 3 9.58 . . . . . . . .
Spotfin shiner 3 8.8% 3 9.97 31 86.27 25 79.87 3 985.852 . 1 3.2€ 1 3.8 . .
Mimic shiner 1 3.22 R . 12 37.27 27 B6.26 . . . . . . . .
Quiliback . . . . . . . . . . 1 3.26 . T . .
Rock bass . . 1 38.32 1 3.11 5 15.97 . . . . . . . .
Redbreast sunfish . . . . B . . 1 3.19 . . . B . . . .
Biluegill . . . . . . . . B N . . . N . .
Lepomis sp 3 . 9.65 " . . 100 310.6 100 319.5 3 9.82 . . 1 3.18 2 &6.47
Banded darter . . . N . . . . . . . . B . . .
Unidentifiable fish 1 3.22 . . . . . . . . . - . . 1 8.24

Young
Comely shiner . . 1 3.32 . . . . v . . . . N N .
Spottal) shiner . . . . . . . . . . . . . . . .
Swallowtall shiner . . . . 3 9.32 2 6.39 M . B . . . . .
Spotfin shiner . . . N - . . . . « . . . . . .
Mimic shiner . . . . 8 24.84 . . . . . . . . . .
Channe! catfish . . . . 3 9,32 3 9.58 1 3.7 . . . . t 3.24
Pumpkinseed . . . . . . . . . . . . . . . .
Bluegill . . . . . . . . . . . . . . . .
Banded darter . . . . - . . . . . . - . . . .

Jotal g 28.84 5 16.61 33z 1031 369 117¢ 7 22.22 2 6.51% 2 6.37 5 16.18
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TABLE B~16 NUMBER (N) AND DENSITY (N/100m ) OF ICHTHVOPLANKTON COLLECTED FROM YORK HAVEN POND ON 16 JULY 1990.
TM-LF~12A1 TM-LF=-16A1 TM-LF-13A2 TM-LF~ 4A1
A B A B A B A B
3
Volume Sampled (m ) 28.90 28.00 32.80 32.20 33.70 32.70 30,80 30.20
Taxa N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens.

Spotfin shiner . . . . . . . . . . . . . . . .
Unidentifiable fish . . 1 3.87 . . . . . . . . . . . .

Larvae
Spotfin shiner 1 3.486 . . . . . . . . . . .
Mimic shiner 1 3.486 ' . . . M . . . . . M .
Banded k{il1ifish R . . . . . B . . . B . . . B
Rock bass . . . . B . . . . . . . . . . .
Lepomis sp . - . B . . B . . - . . - . . .

Young
Channe! catfish 26 88.97 24 85.71 7 21.34 5 15.53 13 38.58 12 36.70 19 61.69 15 49.67
Bluagill B N . B . . B . B . . . s . . 1 3.31

Total 28 96.89 25 89.29 7 21.34 5 15.83 13 38.58 12 36.70 19 61.69 16 52,98

TABLE B~16 CONTINUED.
TM~-LF=11A1 TH~LF~-14B1 TM=-LF-10B2 TM~LF- 9B1
A B A 8 A B A B
3
Voluma Sampled (m ) 33.00 32.50 28.10 27.50 30.90 30,10 34.20 33.40
Taxa N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens.

Spotfin shiner . . . . R . . . . . 1 3.32 . . . .
Unidentifimbla fish . . . . . . . . . . 2 6.64 . . . .

Larvae
Spotfin shiner . . 1 3.08 1 3.56 1 3.64 B . 2 6.64 . . . .
Mimic shiner . . . . . . 1 3.64 1 3.24 . . . . . .
Banded killifish . . . . . . . . 1 3.24 . . . . . .
Rock bass : . . . 1 3.56 . . . . 1 3.32 . . . .
Lepomis =sp . . . . 1 3.B6 . . . . . . . . . .

Young
Channel catfish 4 12.12 7 21.54 8 28.47 8 28.08 19 61.49 19 63.12 14 40.84 12 35.983
Bluegill . . - . . . . . . . . . . . . .

Total 4 12,12 | 8_24.62 | 138,15, 10 36.36 .21 §7.96 .25 B3.N6 14 40.8%4 12 2= 83
e 3430, .
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TABLE B-17 NUMBER (N) AND DENSITY (N/100m ) OF ICHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 24 JULY 198D.

——— -

TH-LF-1241 TM-LF~16A1 TM-LF-13A2 THM-LE~ 4Al

A B8 A -] A B A B

3
voiume Smmpled (m ) 32.20 31.70 35.50 a5.20 33.20 33.30 31,10 30.80

Taxa N Dens. N Dens. N Dens. N Dens. N Dans. N Dens. N Dens. N Dens.
Spotfin shiner . . . . . . . .
Unidentifiable fish . .

- . - - . - . .

. . - . . . . . . . - . . -

Larvae
Spottail shiner .
Spotfin shinar 3 9.32 8.31

1

3.15

5.63 84
Qui ! lback
Lepomin sp
Banded darter

Unidentifisble fish

P
« v oe e N
PR
PRI
n
“ n e e omw
« b e s e
P
W e s e
PR
“ 4 e e
€t e e n .
P
1A
.
N
L

vaung
Commly shiner
Swallowtail shiner
Mimic shiner

. 6.43
Channel catfish T

.
N

.. .. i
-04 5 15.02 & 19.29 6 15.48

N« e
o«
w
-
—r s
W oo
W

2.82

Total 5 15.53 § 15.77 3 8.45 1 2.84 3 9.04 & 15.02 8 25.72 8 25.97

TABLE B-17 CONTINUED.

TH=~LF-11A1 TM=LF~14B1 TM-LF-10B2 TM-LF~ 881

A B A B A 8 A B

3
Voluma Sampled (m ) 3z.10 31.20 31.30 30.90 32.860 32.20 34.00 34.20

Taxa N Dens. N Dans, N Dens. N Dens. N Dens. N Dens. N Dens. N Dens.

Spotfin shiner . . - . . . . . . . t 3.1
.21 . . - .

Unidentifiable fish . . . . . . . . . ' 2 6

Larvae
Spottail shiner
Spotfin shiner
Quiliback
Lepomis sp
Banded darter
Unidentifisble fish

23 12.78 20 77

[
e e

o
+» s v = s

e 4 e v .
s e % oa e

o s e oo
« e 4w owow
e s e s G
w
« s a o
@« s % s A
(2
.
-
-
s e 4 wan
N
“« s e 0 s
'
£
I =
[++]
R

Young
Comely shiner
Swallowtail shinar
Mimic shiner
Channel catfish

2.92

“« % oa .
oo oe
PO
- w e

) 1
7 20.59 8 23.38

M oo s
-
o
[-13
o
P
—
~N
' e
w0
nN
N
m
e
P

.13

—-—

Total 8 24,92 5 16.03 4 1z2.78 0o 0.00 5 15.34 4 12.42 8 23,53 12 35.08
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TABLE B~18 NUMBER {NH) AND DENSITY (N/100m ) OF 1CHTHVOPLANKTON COLLECTED FROM YORK HAVEN POND ON 0% AUGUST 1980,

0¢-d

TM=LF~12A1 TM=LF-16A1 TM~LF=13A2 THM~LF- 4A)
- A 8 A 8 A 8 A 8
3
Volume Samplad (m ) 32.40 31.40 32.40 31.70 29.80 29.00 31.10 30.70
Taxa N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dans. N Dens.

Unidentifiable fish . . . B . . . . . - . . . . . -

Larvae
Gizzard shad . . . . R . . . . . e . . . .
Swnllowtail shiner . B . . . . . , . N . . - . 1 3.286
Spotfin shinar 4 12,35 4 12.74 2 6.17 . . S . 3 10.34 12 38.58 11 35.83
#Mimic shiner 1 8,08 . . . . « . . R . . 1 8.22 2 6.5
Lepomie =sp 1 3.08 . - 1 3.09 . . 1 3.36 . . 2 6.43 1 3.26
Unidentifiable fish . . . . . . . . . . . . . . . .

Young
Swallowtail shiner . . . . . - . B . . . . 4 12.86 8 26,06
Spatfin aniner . . . . L. . . . N . . . 2 &.43 4 13.03
#imic mhiner 1 3.08 . . . . B - . . - . 8 25.72 . .
Channel catfish . . 1 3.18 N . “ . N . . . 1 3.22 2 6.51

Tatal 7 21,60 5 15.92 3 9.26 0 0.00 1 3.38 3 10.34 30 B6.46 29 D4.46

TABLE B~18 CONTINUED.

TM=LF-11A1 TM-LF-1481 TM~LF~10B2 TM~LF=- 9B1
A 8 A B A B A B8
3
Volume Sampled (m ) 34.€60 34,30 32.40 32.00 31.80 31.00 32.80 32.30
Taxa N Dens. N Dens. N Dens. N Dens. N Dens. N Dans. N Dens. N Dens.

Unigentifiable fish . . . . t 3.09 . . . . . “ . . . .

Larvae
Gizzard shad 1 2.8% . . . . . . . N . . N . . .
Swallowntsll shiner . . . . - - - . . . . « . - . .
Spotfin shiner 4 11.56 2 5.83 11 33.985 10 31.25 6 18.87 13 41.94 t 3.05 4 12.38
Mimic shiner . . - . . . 1 3.12 . . . B " . . .
Lepomis sp . . . . 43 132.7 41 126.1 . N . . 1 3.08 . .
Unidentifiable fish . . . . . . 1 3.12 . . . . . . . .

Young R
Swallowtmsll shiner 1 2.89 . . . . 3 g.38 . . 2 6.45 . - . .
Spatfin sniner . . . . . 12 37.04 6 18.75 4 12.58 1 3.23 1 3.08 . .
Mimic shiner . . . . . . 2 6,35 . . . . . . . .
Channel catfiah . . . . . - 1 3.12 . . . . 1 3.05 . -

Total € 17.34 2 6.89 67 206.8 65 203.1 10 31.45 16 51.61 4 12.20 4 12.38
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TABLE B~19 NUMBER (N) AND DENSITY (N/100m ) OF ICHTHYOPLANKTON COLLECTED FROM

- -

YORK HAVEN POND ON 06 AUGUST 1990.

TM-LF-12A1 TM-LF-16A1

FpTem———— e e L -

—

TM-LF~13A2

TM=LFE— 4A1

A B8 A 8

e s e 0 S B e o O T O - " - T S 7 T T g T T e

3
volume Samplied (m ) 32.90 32.40 33.10 33.00

Taxa N "Dens. N Dens. N Dens. N Dens.

A

32.70

N Dens.

Larvae
Common carp . .
Spotfin shiner 12 36.47
Mimic shiner . .
Rock bass 1 3.04

27.78 3 9

06

Redbreast sunfish
Lepomis sp
Unidentifiable fish

-

e K]
t‘- Ky = = 3 .

T -

v e &8 =

.
.
.
. .

Young
Swallowtail shiner . . . .
Mimic shinar . .

- -

* ame 4 ¢ N}

¢ 4 wae v s
.

2
18 62.94 13 45.14

. - . .

Total 13 38.51 9 27.78 3 9.06 4 12.12

2 &.21

20 €9.893 15 52.08

TABLE B-19 CONTINUED.

- g o S B T o e T S - - - - -

TM=-LF-11A1 T™™M-LF-14B1

3
Valume Sampled {m ) 34.70 34.10 29.60 28.50

Taxa N Dens. N Dens. N Dens. N Dens.

TM-LF~10B2

TM-LE- 9B1

32,10

N Dens.

31.70

N Dens.

36.00 35.80

N Dans. N Dens.

Larvae

Common carp . N . .
Spotfin shiner 4 11 50.68 13 44.07
Mimic shinar . . . .
Rock bass .

Redbreast sunfish .

Lepomis sp .

Unidentifiable fish R

« @ v o N

“ w & 2 o oa e

20.27 310,17

. -

Young
Swallowtail shiner 1 2.88 . . . .
Mimic shiner . . . . . . 1 3.89

.
.

v 1 = 4 s E1

3.15
22.08

PR )

Total 5 14.41 0 0.00 21 70.95 17 57.63
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TABLE B~20 NUMBER (N) AND DENSITY (N/100m ) OF 1CHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 14 AUGUST 1980.

TM-LF~12A1 THM-LF-16A1 TM-LF=-13A2 TM~LF~ 4Al
A B A ] A B A B
3
Valume Sampled (m ) 33.70 33.70 38.60 34.60 32.70 32.60 28,90 30.10
Taxa N Dens, N Dens. N Dsens. N Dens. N Dens. N Dens. N Dens. N Dens.

Spotfin shiner . . . . . . . . . . . . . N . N
Unidentifiabiae fish . . . . . . . . . . B . . . . .

Larvae
Spotfin shiner 8 23.74 15 44.51 . B N . . ' . . . . B '
Mimic shiner . . . . 1 2.59 . N . . . . 1 3.34 ' .
Lapomis sp . . . . 1 2.59 . . . . . . . . .

Young .
Spotfin shiner N . . N . . . . . . . . 1 3.34 1 3.32
Mimic shiner . . . N . . . . . N N . . N 1.3.32

Total 8 23.74 15 44.51 2 5.18 0 .0.00 o0 0.00 0 0.00 2 6.69 2 6,864

TABLE B-20 CONTINUED.
TM~LF-11A1 TH=~LF~-14B1 T™M~-LF-10B2 TM-LF~- 9B1
A B A B A 8 A B
3
volume Samplied (m ) 30.20 30.30 30.20 30.40 36.10 36.10 32.50 32.50
Taxa N Dens. N Dens. N Dens. N Dens. N Dens. N  Dens. N Dens. N Dens.

Spotfin shiner . . . . 5 16.56 7 23.08 . . . . . . « .
ynidentifiable fish . . . . . . 1 3.29 . . . . . . . .

t.arvae .
Spotfin shiner . . . . 13 43.05 7 23.03 3 8.3t 6 16.62 . . 1 3.08
Mimic shiner . . . . . . Y 3.29 . . . . . B N B
Lepomis sp R . . . . . . . . . . . . . . .

Young
Spotfin shiner . . . . . . 1 3.28 . . . . . . . .
Mimic shiner . . . . 1 3.31 . B . . . . . . . .

Total g 0.00, 0 0.00 19 62,81 17 55.92 3 8.31 6 16.62 0 0.00 1 3.08

- -
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TABLE B-21 NUMBER (N) AND DENSITY (N/100m ) OF ICHTHVOPLANKTON COLLECTED FROM VORK HAVEN POND ON

TM-LF-12A1 TM-LF-16A1 TM-LF=-13A2 TM-LF~- 4A1
A ;] B A B A B
3
Volume Sampled (m ) 30.20 28.10 29,60 29.60 30.30 29.50 29.80 29.50
Taxa N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens.

Larvae
Spotfin shiner 1 3.31 3 10.31 . . 1 3.38 - . . . . . . .
Mimic shiner . . . . . . . . . 1 3.38 1 3.36 . .
Bluegill . . . . R . . . . . . . . . . .
Lepomis sp . . B . . . . . . . B . . . 1 3.38

Total 1 3.31 3 10.31 g 0.00 1 3.38 0 0.00 1 3.39 1 3.36 1 3.3¢

TABLE B~21 CONTINUED.
TM-LF-?iAl TM=-LF~14B1 TM-LF-10B2 TM-LF~ 981
A B A B A B A B
i 3
Voiume Sampled (m ) 29.40 28.10 32.20 32.40 30.30 30.00 28.80 30.00
Taxa N Dens. N Dens. N Dens. N Dens. N Dans. N Dens. N Dens. N Dens.

Larvae
Spotfin shiner i 8.40 B . 4 12.42 6 18.52 3 9.90 5 16.67 . . 1 3.33
Mimic shiner . B 1 3.44 . . . . « . 2 6.67 1 3.36 . .
Bluegill . . . . 1t 3.1 . . . . . . . . .
Lepomis sp . . . . . . . R . . . - . . . .

Total 1 3.40 1 3.44 5 15.53 6 18.52 3 9.80 7 23.33 1 3.36 1 3.33
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TABLE B-22 NUMBER (N)

3
AND DENSITY (N/100m )} OF ICHTHYOPLANKTON COLLECTED FROM YORK HAVEN POND ON 27 AUGUST 1990.

TM-LF-12A1 TM-LF-16A1 TM-LF~13A2 TM~LF= 4A1
A B A 8 A B A B8
3
Voiume Sampled (m ) 32.40 32.20 35.30 35.20 32.10 32.00 33.80 33.70
Taxa N Dens. N Dens, N Dens. N Dens. N Dens. N Dens. N Dens N Dens.

Spotfin shiner . . . . . . . . - . - . - . . .

Larvae
Spotfin shiner 2 6.17 . . 2 5.87 2 5.68 1 3.12 . . . . . .
Mimic shiner R . . . . . . . . R . . . . . .

Young
Spotfin shiner . . . . . . 1 2.84 . . . . . . .

Total 2 6.17 0 0.00 2 5.67 3 8.52 1 3.12 0 .00 0 0.00 0 0.00

TABLE B~-22 CONTINUED.
THM~LF~11A1 TM-LF-1481 TM-LF~-10B2 T™-LF~ 8B1
A B A B A B A B8
3 «
Volume Sampled (m ) 33.60 33.10 31.40 31.40 29.80 29.90 29.30 29.00
Taxa N Deans. N Dens. N Dens. N Dens. N Dens. N Dens. N Dens N Dens.

Spotfin shiner . . . . . . . . 1 3.36 . 1 3.45

Larvae
Spotfin shiner . . . . 1 3.18 1 3.18 1 3.36 . . . . 1 3.45
Mimic shiner . . . . . . . . . . . . 1 3.4 . .

Young
Spotfin shiner . . N . . N » - . o . . . . . .

Totsel o o¢.oo 0 0.00 1 3.]8 t 3.18 2 6.7 0 0.00 1 3.41 2 6.90
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TABLE C-1

Fishes taken by seine on 12 April 1990 near TMINS. Station prefix TM-SE-~

deleted, from table.

Station 13B5 10B5 l6Aal 1022 9B3 4A2 Total %Catch
Time 1145 0815 1000 0925 0850 1050
Air Temp(C) 6.5 3.0 5.0 5.0 3.5 6.5
Water Temp(C) 10.3 9.7 8.3 8.4 8.3 9.3
Dissolved Oxygen{mg/l) 11.1 i0.8 11.4 11.6 11i.4 10.9
pH 7.5 7.8 6.6 7.6 7.7 7.3
Secchi Disc{cm) 132.1 104.1 99.1 96.5 96.5 76.2
River Stage{m) 1.81 1.81 1.81 1.81 1.81 1.81
Weather Partly Snow Partly Partly Partly over-

Cloudy Cloudy Cloudy Cloudy cast
No. of Specimens 1445 184 179 238 7 307 2360
No. of Species 4 4 4 4 2 6 8
No. of Hauls 3 4 5 6 5 4 27
Golden shiner - 1 - - - - 1 +
Comely shiner L 1 1 - - 2 5 0.2
Swallowtail shiner 10 - - 5 - 4 19 0.8
Spotfin shinerxr 590 72 143 172 5 61 1043 44.2
Mimic shiner 844 110 27 55 2 235 1273 53.9
Bluntnose minnow - - - - - 4 4 0.2
Pumpkinseed - - - - - 1 1 +
Tesselated darter - - 8 6 - - 14 0.6

+ Less than 0.05%
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TABLE C-2

Fishes taken by seine on 4 May 1990 near TMINS. Station prefix TM-SE- deleted from table.

Station 13B5 JOB5 leal 10A2 SB3 an2 Total % Catch
Time 0845 1225 1015 1040 1150 0935
Air Temp(C) 13.0 14.0 13.0 13.0 15.0 13.0
Water Temp(C) 14.8 15.5 14.9 15.2 15.2 15.3
Dissolved Oxygen(mg/l) 9.0 11.0 9.3 9.7 9.9 - 9.3
pH : 8.0 7.7 7.4 7.2 7.4 7.4
Secchi Disc(cm) 127.0 106.7 124.5 127.0 106.7  203.2
River Stage(m) 1.30 1.30 1.30 1.30 1.30 1.30
Weather Over- Oover- Qver- Qver-— Over—~ over-

cast cast cast cast cast cast
No. of Specimens ‘ 1342 884 2717 257 368 416 3544
No. of Species 7. 4 5 8 ) 10 14
No. of Hauls 3 3 4 6 4 4 24
Comely shiner : 1 - 1 - - - 2 +
Swallowtail shinecx 9 1 3 20 1 45 79 2.2
Spotfin shiner 300 200 232 138 152 7 1029 29.0
Mimic shiner 1024 682 40 90 207 72 2115 59.7
Bluntnose minnow 5 1 - 1 2 33 42 1.2
White suckerx 2 — - 1 2 - 5 0.1
Banded killifish 1 - - - - - 1 +
Rock bass - ' - -~ - 1 1 +
Redbreast sunfish - - - 1 - 20. 21 0.6
Green sunfish - - - - - 6 6 0.2
Pumpkinseed - - - - - 222 222 6.3
Bluegill - - - - - 6 6 0.2
Tessellated darter - - 1 1 4 4 10 0.3
Banded darter - - -~ 5 - - 5 0.1

+ Less than 0.05%.




TABRLE C-3

Station prefix TM~-SE~ deleted from

Fishes taken by seine on 23 May 1990 near TMINS. table.
Station 13B5 10B5 16Al 10Aa2 9B3 4A2 Total % Catch
Time 1210 1115 0905 0945 1025 0820
Air Temp(C) 20.0 18.5 15.0 16.5 17.0 15.0
Water Temp(C) 6.9 17.1 15.1 15.1 15.3 14.5
Dissolved Oxygen(mg/l) 9.1 9.2 11.1 11.5 9.5 10.8
pH 7.1 7.2 7.8 7.8 6.7 8.1
Secchi Disc(cm) 68.6 66.0 48.3 50.8 55.9 58.4
River Stage(m) 1.93 1.93 1.93 1.93 1.93 1.93
Weather Partly Partly Partly Partly Partly Partly

Cloudy Cloudy Cloudy Cloudy Cloudy Cloudy
No. of Specimens 1850 194 352 515 311 193 3415
No. of Species 7 9 7 8 7 8 16
No. of Hauls 2 3 4 4 3 5 21
River chub - - - 1 - - 1 +
Golden shiner - - - - 1 1 2 +
Comely shiner 2 - - - - - 2 +
Swallowtail shiner 5 1 1 34 - 11 52 1.5
Spotfin shiner 292 132 181 259 68 28 960 28.1
Mimic shiner 1447 26 123 171 129 130 2026 59.3
Bluntnose minnow 1 2 - - - 4 7 0.2
White sucker 91 26 30 32 69 9 257 7.5
Shorthead redhorse - - 6 - - - 6 0.2
Banded killifish - - - - - 2 2 +
Redbreast sunfish - 1 - - - - 1 +
Pumpkinseed - - - - - 8 8 0.2
Smallmouth bass - - 1 1 - - 2 +
Tessellated darter 12 1 - 1 42 - 56 l.6
Banded darter .- 2 10 16 1 - 29 0.8
Walleve - 3 - - 1 - 4 0.1

+ Less than 0.05%.
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TABLE C—-4

Fishes taken by seine on 15 June 1990 near TMINS.

from table.

Station prefix TM-SE- deleted

Station 13B5 10B5 l6Al 10A2 9B3 4A2 Total % Catch
Time 1330 1230 0905 1040 1135 0950
Air Temp(C) 22.5 21.0 18.0 19.5 20.0 18.5
Water Temp(C) 23.2 22.7 21.6 21.7 22.1 21.3
Dissolved Oxygen{mg/1l) 8.9 10.0 8.9 9.0 9.2 8.0
pH 7.9 7.8 7.7 7.6 7.7 7.4
Secchi Disc(cm) 81.3 78.7 88.9 78.7 68.6 96.5
River Stage(m) 1.35 1.35 1.35 1.35 1.35 1.35
Weather Partly Over- Ovexr~ Over- Over- Over-

Cloudy cast cast cast cast cast
No. of Specimens 1714 666 325 g8e6 645 285 4521
No. of Species 7 10 10 11 9 13 22
No. of Hauls 2 4 5 5 3 5 24
American shad - - - 1 - - 1 +
Chain pickerel - ~ - - - 1 1l +
Spottail shiner - 31 45 35 105 35 251 5.6
Swallowtail shiner 3 - - 38 - - 41 0.9
Spotfin shiner 206 364 123 301 64 i 1059 23.4
Mimic shiner 1022 49 51 165 7 - 1294 28.6
Bluntnose minnow 4 4 - 7 - 4 19 0.4
Creek chub - - - - - 1l 1 +
Fallfish - 8 .20 4 8 5 45 1.0
White sucker 210 140 66 302 79 - 797 17.6
Northern hog sucker - - - 6 - 1 7 0.2
Shorthead redhorse - 1 - - 1 - 2 +
Channel catfish - - - - 17 - 17 0.4
Rock bass ~ - 3 - - - 3 0.1
Redbreast sunfish - - 6 - - 8 14 0.3
Green sunfish - - ~ - - 15 15 0.3
Pumpkinseed - 3 - - - 96 99 2.2
Bluegill - - - - - 14 14 0.3
Lepomis hybrid - - - - - 2 2 +
Smallmouth bass - -~ 1 - - - 1 +
Tessellated darter 260 65 9 25 358 100 817 18.1
Shield darter - 1 1 2 - - 4 0.1
Wallevye 9 - - - 6 2 17 0.4

* L,ess than 0.05%.

o




TABLE C-5

Fishes taken by seine on 28 June

1990 near TMINS.

Station prefix TM-SE- deleted from table.

Station 13B5 10B5 16A1 10A2 9B3 4A2 Total % Catch
Time 1310 0850 0843 1127 1205 1030
Air Temp(C) 30.0 25.0 26,5 29.0 30.0 27.0
Water Temp(C) 28.2 26.3 23.9 24.9 28.2 25.8
Dissolved Oxygen(mg/l) 12.4 14.2 9,2 9.4 8.1 11.9
pH 8.2 8.7 7.5 7.5 7.2 7.9
Secchi Disc{cm) 96.5 78.7 66.0 71.1 55.9 106.7
River Stage(m) 1.1¢9 1.19 1.19 1.19 1.19 1.19
Weather Partly Clear Clear Clear Partly Clear

Cloudy Cloudy
No. of Specimens 576 374 207 276 1017 444 2894
No. of Species. 11 10 12 9 10 14 25
No. of Hauls 3 5 5 5 3 4 25
Comely shiner 1 - 12 - - 1 14 0.5
Spottail shiner - 13 40 7 671 336 1067 36.9
Swallowtail shiner 20 - - 2 - - 22 0.8
Spotfin shiner 58 216 100 104 3 2 483 16.7
Mimic shiner 388 - 31 30 - 5 454 15.7
Bluntnose minnow 1 1 - 7 - 3 12 0.4
Longnose dace - - 1 - - - 1 +
Fallfish 3 1 4 1 24 - 33 1.1
Quillback - 2 - - - - 2 0.1
White sucker 14 76. 2 99 920 1 282 9.7
Northern hog sucker - - - - 3 - 3 0.1
Sshorthead redhorse 2 - 2 - 1 - 5 6.2
Brown bullhead - - - - 16 - 16 0.6
Channel catfish - - - - 20 - 20 0.7
Rock bass - 20 - - - 2 22 0.8
Redbreast sunfish - - 2 - - 5 7 0.2
Green sunfish - - - - - 5 5 0.2
Pumpkinseed - 1 - - - 7 8 0.3
Bluegill - - - - - 11 11 0.4
Lepomis hybrid - - - - - 1 1 +
Smallmouth bass - 12 1 - - 10 23 0.8
Largemouth bass -~ - - - - 1 1l +
Tessellated darter 83 32 10 25 188 54 392 13.5
Banded darter - - 2 1 - - 3 0.1
Shield darter 1 - - - - - 1 +
Walleye 5 - —- ~ 1 - 6 0.2

* T,ess than 0.05%.




TABLE C-6

Fishes taken by seine on 18 July 1990 near TMINS. Station prefix TM-SE- deleted from table.

Sstation 13B5 10BS 16Al 1042 9B3 472 Total % Catch
Time 1325 0955 1245 1050 0910 1150
Alr Temp(C) 28.5 26.5 27.0 27.0 24.5 27.5
Water Temp(C) 24.5 23.2 23.4 23.1 22.2 23.2
Dissolved Oxygen(mg/l) 7.7 9.3 8.3 8.0 7.8 7.4
pH 7.2 7.7 7.0 7.1 7.2 7.2
Secchi Disc{(cm) 53.2 63.5 50.8 50.8 50.8 61.0
River Stage(m) 1.80 1.80 1.80 1.80 1.80 1.80
Weather Partly Clear Partly Clear Clear  Partly

Cloudy Cloudy Cloudy
No. of Specimens 479 489 372 729 1043 683 3795
No. of Species 19 12 15 13 12 13 25
No. of Hauls 3 4 4 5 3 5 24
American shad - - 3 2 - - 5 0.1
Gizzard shad 2 2 - 5 3 11 23 0.6
central stoneroller 1 - - - - - 1 +
Golden shiner - - - - - 12 12 0.3
Comely shiner 122 1 2 2 - 2 129 3.4
spottail shiner 2 12 79 40 43 87 263 6.9
Swallowtail shiner 2 1 4 - - - 7 0.2
spotfin shiner 109 19 44 131 32 41 376 9.9
Mimic shiner 92 49 146 426 85 77 875 23.0
Bluntnose minnow 18 315 2 5 7 293 640 16.9
Fallfish 3 - 14 3 5 - 25 0.6
Quillback 4 - - - - - 4 0.1
White sucker 53 24 1 5 9 - 92 2.4
Northern hog sucker - 1 3 2 - - 6 0.2
Brown bullhead - - - - - 1 1 +
Banded killifish 1 - - - - - 1 +
Rock bass 5 - - - 1 6 12 0.3
Redbreast sunfish 1 - 3 - 6 - 10 0.3
Green sunfish 1 - - - - - 1 +
Pumpkinseed 4 - - - - 119 123 3.2
Bluegill 3 23 - - 1 9 36 0.9
smallmouth bass 49 16 9 9 2 12 97 2.6
Tessellated darter 7 26 56 70 849 13 1021 26.9
Banded darter - - 5 29 - - 34 0.9
shield darter - - 1 — - - 1 +

+ Less than 0.05%.




TABLE C-7

Fishes taken by seine on 14 August 1990 near TMINS.

station prefix TM-SE- deleted from

table.
Station 13B5 10B5 16A1 10A2 9B3 4A2 Total % Catch
Time 1240 1145 0935 1007 1047 0855
Air Temp(C) 25.5 25.5 23.0 23.0 25.0 22.5
Water Temp(C) 26.9 26.8 24.1 23.6 24.3 24.4
Dissolved Oxygen(mg/l) 9.9 13.1 8.3 8.6 8.5 11.3
pPH 8.2 8.4 7.7 7.7 8.3 8.2
Secchi Disc(cm) 81.3 86.4 71.1 81.3 88.9 94.0
River Stage(m) 1.19 1.19 1.19 1.19 1.19 1.19
Weather Partly Partly Partly Partly Partly Partly

Cloudy Cloudy Cloudy Cloudy Cloudy Cloudy
No. of Specimens 189 452 99 114 1425 378 2657
No. of Species 13 14 12 13 5 10 19
No. of Hauls 4 5 5 6 2 4 26
Gizzard shad 1 - - - - - 1 +
Common shiner - - - - - 1 1 +
Spottail shiner 30 24 30 30 18 - 32 164 6.2
swallowtail shiner 14 2 - - - - 16 0.6
Spotfin shiner 37 279 3 28 3 - 350 13.2
Mimic shiner 27 11 4 2 - - 44 1.6
Bluntnose minnow 32 37 - 3 - 321 393 14.8
Fallfish - 1 3 8 - - 12 0.4
White sucker 6 2 3 6 - 2 19 0.7
Northern hog sucker 6 - 1 1 - - 8 0.3
Shorthead redhorse 4 1 1 2 - 1 9 0.3
Channel catfish 7 63 - 1 1374 - 1445 54.4
Redbreast sunfish - 1 4 - - - 5 0.2
Green sunfish - - - - - ‘3 3 0.1
Pumpkinseed 1 1 1 1 1 10 15 0.6
Bluegill - 2 - - - 1 3 0.1
Smallmouth bass 6 3 9 6 - 1 25 0.9
Tessellated darter 18 25 39 23 29 6 140 5.3
Banded darter - - 1 3 - - 4 0.2

+ Less than 0.05%.
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TABLE C-8

Fishes taken by seine on 30 August 1990 near TMINS.

Station prefix TM-SE- deleted from

table.
Station 13B5 10B5 16A1 10A2 9B3 4A2 Total % Catch
Time 0905 0947 1230 1300 1040 1140
Air Temp(C) 22.5 22.7 25.0 25.0 23.5 24.7
Water Temp(C) 23.5 24.3 24.2 24.2 23.7 24.5
Dissolved Oxygen(mg/1l) 7.9 8.7 9.9 9.6 8.4 9.0
pH - 7.7 7.6 7.9 7.9 7.5 8.1
Secchi Disc(cm) 88.9 101.6 68.6 68.6 73.7 81.3
River Stage(m) 1.31 1.31 1.31 1.31 1.31 1.31
Weather Clear Clear Partly Partly Clear Clear

Cloudy Cloudy
No. of Specimens 108 487 67 414 208 226 1510
No. of Species 12 13 11 13 8 10 20
No. of Hauls 4 6 6 6 5 6 33
Gizzard shad - - 1 - - - 1 0.1
Spottail shiner 7 8 8 36 - 3 62 4.1
Swallowtail shiner 6 2 - 1 - - 9 0.6
Spotfin shiner 69 409 28 147 115 118 886 58.7
Mimic shiner 2 31 12 134 8 1 188 12.4
Bluntnose minnow 3 10 - 40 7 87 147 9.7
Fallfish 1 - 2 21 - - 24 1.6
White sucker 4 - - 6 5 - 15 1.0
Northern hog sucker 3 2 6 3. - - 14 0.9
Shorthead redhorse 1 3 - 1 - - S 0.3
Channel catfish - 5 1 3 33 - 42 2.8
Banded killifish - 1 - - - - 1 0.1
Rock bass - - - - - 2 2 0.1
Redbreast sunfish 1 3 1 - 1 2 8 0.5
Green sunfish - - - - - 2 2 0.1
Pumpkinseed - 2 1 - 3 5 11 0.7
Bluegill - 3 - - - - 3 0.2
Smallmouth bass 2 - 4 5 - 1 12 0.8
Tessellated darter 9 8 3 16 36 5 77 5.1
Banded darter - - - 1 - ~ 1 0.1




TABLE C-9

Fishes taken by seine on 7 September 1990 near TMINS. Station prefix TM-SE- deleted from
table.

Station 13B5 10B5 16A1 10A2 9B3 4A2 Total % Catch
Time 1305 0905 1125 1043 0947 1210
Air Temp(C) 30.0 24.7 27.0 25.0 24.0 29.0
Water Temp(C) 25.6 24.7 24.3 24.2 24.3 26.2
Dissolved Oxygen(mg/l) 11.8 10.2 8.9 8.5 8.6 11.2
PH 8.2 8.3 g.1 7.7 7.8 8.1
Secchi Disc(cm) 101.6 76.2 94.0 88.9 88.9 94.0
River Stage(m) 1.14 1l.14 1.14 1.14 1.14 1.14
Weather Partly Over- Partly Partly Partly Partly

Coudy cast Cloudy Cloudy Cloudy Cloudy
No. of Specimens 442 439 88 103 1809 60 2941
No. of Species 10 14 6 10 6 10 21
No. of Hauls 4 4 7 8 3 6 32
Spottail shiner 13 5 - 9 - - 27 0.9
Swallowtail shiner 15 - - - - - 15 0.5
Spotfin shiner 89 317 68 55 29 ~ 558 19.0
Mimic shiner 267 16 - 10 1 - 294 10.0
Bluntnose minnow 24 21 - 5 1 20 71 2.4
Fallfish . - 1 1 3 - - 5 0.2
White sucker 2 - - 1 - 3 6 0.2
Northern hog sucker 9 1 - 3 - - 13 0.4
Shorthead redhorse 12 3 - - ~- 2 17 0.6
Channel catfish 1 - - - 1723 - 1724 58.6
Rock bass - 2 - - - 5 7 0.2
Redbreast sunfish - 2 2 - - 1 5 0.2
Green sunfish - - - - - 5 5 0.2
Pumpkinseed - 39 - - 10 13 62 2.1
Bluegill - 23 - - - 2 25 0.8
Smallmouth bass . - 2 6 - - 15 0.5
Largemouth bass - - - - - 1 1 +
White crappie . - 1 - - - - 1 +
Tessellated darter 10 6 10 7 45 8 86 2.9
Banded darter - - - 3 - - 3 0.1
Shield darter - - 1 ~ - - 1 +

+ Less than 0.05%.
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TABLE C-10

Fishes taken by seine on

24 September 1990 near TMINS. Station prefix TM-SE- deleted from

table.
Station 13B5 1085 16A1 10A2 9B3 4A2 Total % Catch
Time 1303 0918 1223 1042 1003 1153
Air Temp(C) 18.0 14.0 16.5 15.0 14.7 16.5
Water Temp(C) 16.3 15.5 15.6 14.6 14.7 17.0
Dissolved Oxygen(mg/l) 9.8 9.1 10.0 10.0 9.9 - 10.3
PH 8.1 7.8 8.2 7.6 7.7 . 8.5
Secchi Disc(cm) 208.3 210.8 68.6 58.4 68.6 83.8
River Stage (m) 1.25 1.25 1.25 1.25 1.25 1.25
Weather Clear Partly Clear Partly Partly Clear

Cloudy Cloudy Cloudy
No. of Specimens 247 163 62 230 267 84 1053
No. of Species "9 14 7 12 6 8 19
No. of Hauls 3 5 5 8 4 6 31
Comely shiner - - - - 2 - 2 0.2
Spottail shiner 8 65 10 36 6 8 133 12.6
Swallowtail shiner 16 - - - - L - 16 1.5
Spotfin shiner 151 46 35 62 170 8 472 44.8
Mimic shiner 31 1 - 41 61 - - 134 12.7
Bluntnose minnow 12 11 - 20 - 10 53 5.0
Fallfish - - 4 2 - - 6 0.6
White sucker - 1 - - - 2 3 0.3
Northern hog sucker 1 - 1 2 - - 4 0.4
Shorthead redhorse 3 2 - - - - 5 0.5
Channel catfish - 1 - 1 8 - 10 0.9
Rock bass - 3 - 25 - 6 34 3.2
Redbreast sunfish - 1 1 - - 2 4 0.4
Pumpkinseed - 8 - 4 - 33 45 4.3
Bluegill - 11 - ~ - - 11 1.0
Smallmouth bass 1 1 io0 8 - - 20 1.9
White crappie - 1 - - - - 1 0.1
Tessellated darter 24 11 1 27 20 15 98 9.3
Shield darter - - - 2 - - 2 0.2




I1-2

TABLE C-1l

Fishes taken by seine on 30 October 1990 near TMINS. Station prefix TM~-SE~ deleted from
table.

Station 13B5 10B5 16A1 10Aa2 9B3 4A2 Total % Catch
Time 1455 1005 1200 1300 1400 1055

Air Temp(C) 15.5 10.0 12.5 15.0 15.0 11.0

Water Temp(C) 9.3 8.7 8.8 9.6 9.9 8.3

Dissolved Oxygen(wmg/l) 10.8 10.6 10.7 10.9 10.6 10.4

pPH 7.9 8.5 7.8 8.5 8.0 7.9

Secchi Disc(cm) 137.2 114.3 25.4 25.4 22.9 35.6

River stage(m) 2.05 2.05 2.05 2,05 2.05 2.05

Weather Clear Clear Clear Clear @ Clear _Clear

No. of Specimens 1406 187 38 114 381 317 2503

No. of Species 7 5 9 8 8 12 16

No. of Hauls 2 5 6 7 4 5 29

Common shiner - - - - 1 - 1 +
Spottail shiner i1 3 23 14 45 . 5 101 4.0
Swallowtail shiner 10 - - - - i 11 0.4
Spotfin shiner 292 - 87 5 13 42 6 445 17.8
Mimic shiner 1057 82 29 42 246 68 1524 60.9
Bluntnose minnow 33 8 2 1 6 105 155 6.2
Fallfish 2 - 3 2 2 2 i1 0.4
Rock bass - T - - - 1 6 7 0.3
Redbreast sunfish - - 1 - - - 1 +
Green sunfish - - - - - 2 2 0.1
Pumpkinseed - - - - - 48 48 1.9
Bluegill 1 - - - - 6 7 0.3
Smallmouth bass - - 6 10 - - 16 0.6
White crappie - - - - - 1 1 +
Tessellated darter - 7 28 i8 38 67 158 6.3
Banded darter - - i 14 - ~ 15 0.6

+ Less than 0.05%.




(A

TABLE C-12

Fishes taken by seine on

16 November 1990 near TMINS.

Station prefix TM~SE- deleted from

table.

Station 13B5 10BS 16Al 10A2 SB3 472 Total % Catch
Time 0850 0925 1130 1205 0957 1045

Air Temp(C) 8.0 7.5 12.5 17.0 8.0 10.0

Water Temp (C) 6.4 6.3 5.6 7.6 5.7 6.1

Dissolved Oxygen(mg/l) 11.8 11.7 12.3 12.0 12.2 12.0

pH 8.2 8.0 8.2 7.9 7.7 8.9

Secchi Disc(cm) 160.0 154.9 40,6 38.1 45,7 58.4

River Stage(m) 2.00 2.00 2.00 2.00 2.00 2,00

Weather Clear Clear Clear Clear Clear Clear

No. of Specimens 140 24 20 25 22 46 277

No. of Species 4 2 4 4 3 7 9

No. of Hauls 3 5 7 6 4 6 31

spottail shiner 1 - - 7 - - 8 2.9
Spotfin shiner 101 17 2 3 8 20 151 54.5
Mimic shiner 37 7 2 - 5 11 62 22.4
Bluntnose minnow 1 - 1 - - 3 5 1.8
Rock bass - - - - - 2 2 0.7
Pumpkinseed - - - - - 5 5 1.8
Bluegill ~ - - - - 2 2 0.7
Tessellated darter - - 15 13 9 3 40 14.4
Banded darter - ~ - 2 - - 2 0.7




APPENDIX D

ELECTROFISHING DATA




TABLE D-1

Fishes taken by the AC electrofisher on 18-19 April 1990 near TMINS.

deleted from table.

Station prefix TM-EL-

Station 4A1 13A1 - 10a3 9B5 10B3 11B1 Total
Time 1932 2025 2120 2213 2320 0020

Duration(min) 22 - 23 23 28 22 35

Air Temp(C) 8.5 8.5 7.0 5.0 5.0 2.0

Water Temp(C) 9.9 9.8 9.8 9.8 9.9 11.4

Dissolved Oxygen(mg/l) 11.2 11.2 11.2 11.2 11.2 11.6

pH 8.2 7.3 7.4 8.0 7.5 . 7.8

Conductivity{micromhos/cm) 190 180 200 180 150 210

Secchi Disc(cm) 76.2 68.6 63.5 71.1 78.7 132.1

Volts 210 215 215 215 215 210

Amps 3.0 3.0 3.0 3.0 2.5 4.5

Gizzard shad - - - - - 1 1
Tiger muskie - - - - 1 1
Central stoneroller - - - 1 - - 1
Common carp 1 1 3 1 - 6 12
Golden shiner - - - - - 1 1
Comely shiner - - 1 - - - 1
Spottail shiner ) - 8 21 7 - 45
Fallfish - - 1 1 -~ - 2
Quillback 1 2 1 1 4 3 12
Shorthead redhorse - - 1 - 1 - 2
Brown bullhead - - - - - 1 1
Channel catfish - - - - 2 ~ 2
Rock bass - 20 7 3 1 - 31
Redbreast sunfish - 10 1 4 4 2 21
Green sunfish - 7 1 3 1 1 13
Pumpkinseed 3 2 1 2 4 66 78
Bluegill ©- - - - - 19 19
Lepomis hybrid 1 1 - - - - 2
Smallmouth bass 1 13 3 4 14 3 38
Largemouth bass - - - - - 3 3
White crappie - - - - - 4 4
Black crappie - - - - - 1 1
Tessellated darter - 1 - - - - 1
Walleye - - - 1 1 - 2
No. of Specimens 16 57 28 42 39 112 294
No. of Species 5 8 11 11 10 13 22




TABLE D-2

Fishes taken by the AC electrofisher on 9-10 May 1990 near TMINS.

deleted from table.

Stations prefix TM-EL-

Station 4A1 13A1 10A3 9BS 10B3 11B1 Total
Time 1950 2042 2200 2258 2355 0057
Duration{min) 24 23 20 20 20 25

Air Temp{C) 21.0 21.5 20.5 20.0 18.0 17.5

Water Temp(C) 18.6 18.2 18.2 18.1 18.0 17.2
Dissolved Oxygen{mg/l) 12.4 11.6 11.3 11.2 11.0 9.3

pH 8.7 8.2 8.0 7.9 7.4 7.3
Conductivity(micromhos/cm) 240 240 240 250 205 210

Secchi Disc{cm) 81.3 73.7 68.6 66.0 106.7 88.9

Volts 210 220 220 215 218 219

Amps 6.0 6.5 6.0 6.0 6.0 5.5

Gizzard shad 1 - - - - - 1l
Common carp - 1 4 - - 3 8
Golden shiner - - - - - 2 2
Spottail shiner 2 - 4 2 6 - 14
Spotfin shiner 1 - - - - - 1
Mimic shiner 1 - - - - - 1
Fallfish - - 1 - - - 1
Quillback 2 2 1 1 1 6 13
Shorthead redhorse - - 2 - - - 2
Channel catfish - 3 2 3 1 - 9
Rock bass - 9 1 - - - 10
Redbreast sunfish - 40 7 - 7 1 55
Green sunfish 1 3 1 - - 2 7
Pumpkinseed 8 3 5 1 29 31 77
Bluegill 5 - - - 15 9 29
Lepomis hybrid 1 - - - - - 1
Smallmouth bass 1 .36 4 5 16 1 63
Largemouth bass 1 - - - - 4 5
Walleye - - - - - 1 1
No. of Specimens 24 97 32 12 75 60 300
No. of Species 10 8 11 5 7 10

18




TABLE D-3

Fishes taken by the AC electrofisher on 30-31 May 1990 near TMINS. Station prefix TM-EL-
deleted from table.

Station 4A1 13a1 10A3 9B5 10B3 11B1 Total

Time 2028 2115 2212 2312 0020 0140
puration{min) 20 21 25 28 28 30
Alr Temp(C) 15.0 15.3 14.0 - 12.0 12.5 7.5
Water Temp(C) 16.0 16.2 16.0 16.0 17.0 14.2
Dissolved Oxygen{(mg/l) 9.6 9.8 9.3 10.0 9.1 8.8
pH 7.9 7.6 7.2 8.0 7.8 7.3
Conductivity(micromhos/cm) 200 200 195 200 160 190
Secchi Disc(cm 38.1 55.9 45,7 63.5 68.6 25.4
Volts ’ 220 220 220 220 218 215
Amps 5.0 5.0 5.0 5.0 4.5 5.5
Gizzard shad 1 - - - - - 1
Common carp 6 2 4 1 - 7 20
Golden shiner - - 2 - - - 2
Spottail shiner 3 1 1 5 2 - 12
Spotfin shiner - 1 6 - - - 7
Bluntnose minnow - - - - - 1 1
Fallfish - - 1 1 - - 2
Quillback 10 6 2 5 5 8 36
Shorthead redhorse - - - 1 1 - 2
Channel catfish 1 4 1 3 - 1 10
Rock bass 3 10 8 2 14 1 38
Redbreast sunfish - 16 5 24 27 - 72
Green sunfish - 2 - 2 1. 1 6
Pumpkinseed 5 4 - 18 18 8 53
Bluegill - - - - 6 - 6
Smallmouth bass 2 25 18 19 43 2 109
Largemouth bass - - - - - 1 1
White crappie - - - - - 1 1
Walleye - - 1 - - - 1
No. of Specimens 31 71 49 81 117 31 380
No. of Species 8 10 11l 11 9 10 19




TABLE D-4

Fishes taken by the AC electrofisher on 6-7 June 1990 near TMINS. Station prefix TM-EL-—
deleted from table.

Station 4A1 13A1 10Aa3 9B5 10B3 11B1 Total
Time 2230 2330 0030 0142 2125 2020
Duration(min) " 28 25 30 21 26 35
Air Temp(C) 21.5 24.0 22.5 22.0 22.5 23.0
Water Temp(C) 21.0 21.0 21.0 20.9 21.8 20.7
Dissolved Oxygen(mg/l) 11.4 11.2 11.2 11.0 10.7 9.2
pH 7.9 7.7 7.7 7.6 8.3 7.9
Conductivity(micromhos/cm) 250 225 225 225 200 250
Secchi Disc{cm) 86.4 81.3 78.7 88.9 99.1 86.4
Volts 220 220 220 220 220 220
Amps 7.5 7.0 7.0 7.0 6.0. 7.0
Alewife - - - - - 1 1
Common carp - - - - 2 - 2
Golden shiner - - 4 - - 2 6
Spottail shiner - 1 1 6 2 - 10
Swallowtail shiner - - 1 - - - 1
Spotfin shiner 6 7 10 - 7 - 30
Fallfish - 1 - - - - 1
Quillback 1 4 4 4 4 4 21
Shorthead redhorse - - - 1 - - 1
Channel catfish 1 1 1 1 - - 4
Rock bass - 17 7 3 1 - 28
Redbreast sunfish - 21 23 8 3 1 56
Green sunfish 1 13 24 8 1 2 49
Pumpkinseed 27 5 13 12 22 19 98
Bluegill 7 - 2 1 16 16 42
Lepomis hybrid 2 2 - - - 1 5
Smallmouth bass 1 17 6 1 4 1 30
Largemouth bass - - - - 1 2 3
Walleve = - - - 5 - 5
No. of Specimens 46 89 96 45 68 49 393
No. of Species 7 10 12 10 12 9 18




TABLE D-5

Fishes taken by the AC electrofisher
deleted from table.

on 20~21 June 1990

near TMINS.

Station prefix TM-EL-

AAL

13Al1 10A3

Station 9B5 10B3 11B1 Total
Time 2024 2113 2216 2323 0016 0115
Duration(min} 25 - 23 26 23 26 30
Air Temp(C) 21.0 21.0 22.0 20.0 19.5 19.0
.Water Temp(C) 23.9 23.9 23.8 23.8 24.4 23.9
Dissolved Oxygen(mg/1l) 7.9 8.1 7.4 7.2 8.8 7.6
pH 7.5 7.2 7.1 6.7 7.1 7.1
Conductivity{(micromhos/cm) 275 260 275 260 250 250
Secchi Disc(cm) 25.4 17.8 25.4 22.9 96.5 48.3
Volts 200 215 215 200 217 217
Amps 7.0 8.0 8.5 7.0 8.0 8.5
Common carp 1 - - - 1 - 2
Golden shiner - - 1 - - 3 4
Spottail shiner 4 - 4 1 3 - 12
- Spotfin shiner 1 - - - - - 1
Fallfish - - 1 - - - 1
Quillback - 2 2 - 4 1 9
Channel catfish 1 - - - - - 1
Rock bass - 16 16 - 3 - 35
Redbreast sunfish 1 25 - 20 11 5 2 64
Green sunfish - 7 2 6 - 5 20
Pumpkinseed 6 2 12 9 17 9 55
Bluegill 2 - - 1 34 10 47
Lepomis hybrid - - - - 1 - 1
Smallmouth bass 1 97 33 15 2 1 149
Largemouth bass 1 - - - - 1 2
Black crappie - - - - 2 - 2
No. of Specimens 18 149 91 43 72 32 405
No. of Species 9 -6 9 6 9 8 15




TABLE D-6

Fishes taken by the AC electrofisher on 30-31 July 1990 near TMINS.

TM-EL~ deleted f£rom table.

Station prefix

Statiocn 471 13A1 10A3 9B5 10B3 11B1 Total
Time 0056 2335 2222 2105 2011 0230
Duration{min) 31 28 25 23 21 27
Air Temp(C) 24.0 24.0 24.5 23.5 25.5 23.0
Water Temp(C) 27.3 27.5 27.1 27.9 28.2 27.2
Dissolved Oxygen{mg/1l) 11.1 10.0 10.3 9.2 8.3 11.2
pPH 8.3 7.8 7.9 8.0 7.9 8.3
Conductivity(micromhos/cm) 350 350 350 325 190 250
Secchi Disc(cm) 109.2 121.9 83.8 106.7 165.1 66.0
Volts 210 215 215 215 220 217
Amps 11.0 11.0 13.0 11.5 6.5 8.5
Gizzard shad - - - - - 6 6
Common carp - 3 2 - -1 1 7
Golden shiner 2 2 11 - - 1 16
Spottail shiner 1 - - - - - 1
Spotfin shiner 3 23 7 8 2 2 45
Quillback - 1 1 3 4 - 9
White sucker - - 2 5 - - 7
Yellow bullhead 2 - - - - - 2
Channel catfish - - - 2 1 - 3
Rock bass 3 7 15 3 2 - 30
Redbreast sunfish 9 42 43 7 7 - 108
Green sunfish 19 8 2 6 - 7 42
Pumpkinseed 14 20 37 14 8 15 108
Bluegill B 5 4 9 10 11 47
Lepomis hybrid -~ - - 1 - - 1
Smallmouth bass 2 3 3 2 1 - 11
Largemouth bass i - - - - - 1
White crappie - - - ~ - 1 1
Tessellated darter - - - 1 - - 1
Walleve 2 4 13 7 5 4 35
No. of Specimens 66 118 140 68 41 48 481
No. of Species 12 11 12 12 10 9 19




TABLE D=7

Fishes taken by the AC electrofisher on 8-9 August 1990 near TMINS.

TM~EL- deleted from table.

Station prefix

Station 4A1 13a1 1043 9B5 10B3 11B1 Total
Time 2009 2115 2239 2358 0108 0230

Duration{(min) 27 27 30 24 30 30

Air Temp(C) 21.5 21.0 20.0 18.5 19.0 16.0

Water Temp(C) 26.0 25.4 25.5 25.0 25.1 24.5

Dissolved Oxygen(mg/l) 10.1 9.4 9.0 8.6 . 8.4 8.6

pH 7.9 7.6 7.6 8.0 7.5 7.6

Conductivity{micromhos/cm) 325 300 325 325 250 300

Secchi Disc(cm) 127.0 111.8 114.3 119.4 124.5 101.6

Volts 215 217 215 215 215 216

Amps 9.5 10.0 10.0 11.0 8.0 9.0

Gizzard shad 1 - - - - 1 2
Northern pike - - - - 1 1 2
Common carp 1 1 - - 1 1 4
Golden shiner - - 3 - 2 - 5
Spottail shiner - 1 - - 3 - 4
Spotfin shiner 4 14 16 7 2 4 47
Quillback 4 2 1 9 6 2 24
White sucker - - 1 7 - 2 10
Yellow bullhead 1 - - - - - 1l
Brown bullhead - - 1 - - - 1
Channel catfish - 1 1 1 1 - 4
Rock bass 3 5 5 - - - 137
Redbreast sunfish 7 99 87 31 11 - 235
Green sunfish 10 14 2 4 1 7 38
Pumpkinseed 16 23 33 13 14 29 128
Bluegill 2 2 9 17 12 7 49
Lepomis hybrid 7 2 1 - ~ - 10
Smallmouth bass 5 26 7 4 3 1 46
Largemouth bass 4 - - 1 - 2 7
White crappie - - - 1 - - 1
Black crappie - - - - 3 3 6
Wallevye 3 6 2 8 3 4 26
No. of Specimens 68 196 169 103 63 64 663
No. of Species 13 12 13 12 14 13 21




g8-d

TABLE D-8

Fishes taken by the AC electrofisher on 28-29 August 1990 near TMINS. Station
prefix TM-EL- deleted from table.

Station T 4Al 13a1 10A3 9B5 10B3 11B1 Total
Time 2150 2347 0054 0212 2038 1935
Duration(min) 26 24 30 28 26 29

Air Temp(C) 26.0 25.0 24.0 23.5 27.0 26.5

Water Temp(C) 26.1 25.9 25.5 25,3 25,7 25,3

Dissolved Oxygen{mg/l) 13.0 10.7 10.0 9.2 11.6 9.7

pH 8.1 8.4 8.0 7.8 8.1 8.0
Conductivity(micromhos/cm) 250 250 250 260 200 250

Secchi Disc(cm) 55.9 53.3 55.9 58.4 137.2 94.0

Volts 210 217 217 210 220 217

Amps g§.0 8.0 9.0 8.0 6.0 8.5

Gizzard shad 3 3 3 1 6 37 53
Northern pike - - - - 1 - 1
Muskellunge -~ - 1 - - - 1
Golden shiner 1 - 1 -~ 1 1 4
Spottail shiner 11 2 3 3 8 ~ 27
Swallowtail shiner - - - - 1 - 1
Spotfin shiner 7 1 3 3 - - 14
Bluntnose minnow - - - 1 - - i
Quillback 2 6 1 4 10 3 26
White sucker - 1 2 16 2 1 22
Brown bullhead 1 - - - - - 1
Channel catfish - 3 1 1 - 1 6
Rock bass 3 4 6 7 - 1 21
Redbreast sunfish - 39 54 41 3 1 138
Green sunfish 1 6 1l 3 - 5 16
Pumpkinseed 8 15 21 12 27 26 109
Bluegill 2 3 2 4 9 6 26
Lepomis hybrid 1 1 - 1 1 1 5
Smallmouth bass 1 25 15 15 3 1 60
Largemouth bass 2 - - 1 2 2 7
White crappie - - 3 - - 1 4
Walleve 5 4 13 5 11 1 39
No. of Specimens 48 113 130 118 85 88 582
No. of Species 13 13 16 15 13 14 21




TABLE D-9

Fishes taken by the AC electrofisher on 5-6 September 1990 near TMINS. Station
prefix TM-EL- deleted from table.

Station 4A1 13al 10A3 98BS 10B3 11B1 Total
Time 1913 2030 2125 2228 2328 0030
Duration(min) 28 23 24 26 24 27

Air Temp(C) 24.0 25.0 24.5 24.5 23.0 21.0

Water Temp(C) 24.2 24.1 23.9 24.1 24.5 23.9

Dissolved Oxygen{mg/l) 11.0 10.1 10.1 3.9 9.2 10.6

pPH 8.4 8.1 7.9 8.4 7.8 8.3
Conductivity(micromhos/cm) 325 325 340 310 190 275

Secchi Disc(cm) 101.6 76.2 91.4 81.3 84.0 81.3

Volts 215 215 215 210 220 215

Amps 9.0 10.5 10.5 10.90 6.5 8.5

American shad - 1 - - - - 1
Gizzard shad 2 - - 2 - 3 7
Northern pike - - - - 1 -~ 1
Muskellunge - - - - - 1 1
Common carp - - - - 1 2 3
Golden shiner - - 2 - 1 - 3
Spottail shiner - - 3 5 2 - 10
Spotfin shiner 3 3 - 5 - 1 12
Bluntnose minnow - - - - - 1 1
Quillback 3 3 4 1 11 6 28
White sucker 4 3 11 25 4 1 48
Shorthead redhorse 2 - 2 - - - 4
Brown bullhead 1 - - - - - 1
Channel catfish - 2 6 2 1 - 11
Rock bass 3 7 1 2 - - 13
Redbreast sunfish 14 23 35 17 2 - 91
Green sunfish 20 7 - - 3 - 2 32
Pumpkinseed 22 5 3 - 10 i3 53
Bluegill 15 3 - 2 6 7 33
Lepomis hybrid 3 1 - - - - 4
Smallmouth bass 10 11 7 2 3 - 33
Largemouth bass 5 - - - 1 - 6
Black crappie - - 1 1 - - 2
Shield darter - 1 - ~ - - 1
Walleve 10 6 18 3 10 2 49
No. of Specimens 117 76 93 70 53 39 448
No. of Species 14 13 12 13 13 11 24




01-a

TABLE D-10

Fishes taken by the AC electrofisher on 25-26 September 1990 near TMINS. Station

prefix TM-EL- deleted from table.

Station ~4A1 13al 10A3 9B5 10B3 11B1 Total
Time 2302 0040 0141 2120 2006 1842

Duration(min) : 33 25 29 30 .32 32

Air Temp(C) - 13.7 13.0 13.0 13.7 14.0 15.0

Water Temp(C) 16.5 16.5 16.5 16.5 17.0 16.8

" Dissolved Oxygen(mg/l) 11.7 11.8 12.2 11.6 10.1 10.8

pH 8.3 8.4 8.3 8.9 7.7 8.1

Conductivity(micromhos/cm) 330 340 340 350 198 270

Secchi Disc(cm) 58.4 50.8 63.5 61.0 182.9 177.8

Volts 215 215 218 215 218 217

Amps 7.5 5.5 6.0 9.5 5.5 7.5

American shad 1 7 - - - - 8
Gizzard shad - 1 - - - 12 13
Common carp - 1 - 2 - - 3
Golden shiner 1 - 4 - 2 7 14
Comely shiner - - - - 1 - 1
Spottail shiner 4 - 5 7 14 4 34
spotfin shiner 1 1 1 2 2 2 9
Fallfish - - - 2 - - 2
Quillback 9 7 - 4 4 - 24
White sucker 5 - 4 4 6 - 19
Shorthead redhorse - - - - 2 - 2
Channel catfish - 2 5 3 4 - 14
Rock bass 5 9 17 13 3 - 47
Redbreast sunfish 6 21 26 6 3 - 62
Green sunfish 8 8 3 3 2 9 33
Pumpkinseed 28 3 22 2 16 67 138
Bluegill 5 1 - - - 26 32
Lepomis hybrid 1 - - - - - 1
Smallmouth bass 4 10 8 12 5 2 41
Largemouth bass 5 - - - - 10 15
White crappie - - - - 1 2 3
Black crappie - - - - 10 1 11
Yellow perch - - - - 1 - 1
Walleye 12 7 9 7 5 5 45
No. of Specimens 95 78 104 67 81 147 572
No. of Species 14 13 11 13 17 12 23




11-a

TABLE D-11

Fishes taken by the AC electrofisher on 3-4 October 1990 near TMINS. Station prefix
TM-EL- deleted from table.

Station 4Al 13a1 10A3 9B5 10B3 11Bl1 Total
Time 1830 2000 2113 2221 2329 0025

Duration(min) 31 25 27 22 26 30

Air Temp{C) 17.0 17.0 15.0 13.5 15.0 14.5

Water Temp(C) 17.4 17.4 17.2 17.1 17.5 16.9

Dissolved Oxygeni{mg/1l) 10.8 11.0 10.8 10.9 10.0 9.8

pH 8.3 7.9 8.5 8.2 8.4 8.1

Conductivity (micromhos/cm) 360 325 350 350 210 300

Secchi Disc(cm) 114.3 83.8 88.9 94.0 261l.6 111.8

Volts 215 215 215 215 218 217

Amps 9.5 9.5 9.5 10.0 6.0 7.0

American shad - 5 - 3 - - 8
Gizzard shad - 5 3 - - 10 18
Muskellunge - - 1 - 1 - 2
Common carp - 1 - 1 - 1 3
River chub - 1 - - - - 1
Golden shiner - - 1 ~ 1 9 11
Spottail shiner 3 2 4 5 1 - 15
Spotfin shiner - - 2 1 6 3 1z
Mimic shiner 2 - - - - - 2
Bluntnose minnow 1 - - - - - 1
Fallfish - 1 3 - 4 - 8
Quillback 5 5 - 2 11 4 27
White sucker 12 - 1 i1 11 14 49
Northern hog sucker - 9 1 - - - 10
Shorthead redhorse 1 - - 1 - - 2
Yellow bullhead 2 1 - - - - 3
Brown bullhead - - - - - 1 1
Channel catfish - 5 5 1 1 2 14
Rock bass 3 6 5 6 3 1 24
Redbreast sunfish 14 39 36 1 - - 90
Green sunfish 35 16 2 5 1 8 67
Punpkinseed 42 8 2 7 6 35 100
Bluegill 7 1 1 - - 14 23
Lepomis hybrid 5 1 - - - - 6
Smallmouth bass 2 17 16 8 3 1 47
Largemouth bass 4 - - - - 10 14
White crappie - - - 2 - 1 3
Black crappie - 1 - - - 2 3
Tessellated dartex 1 3 - - - - 4
Walleye 14 8 10 10 10 4 56
No. of Specimens 153 135 93 64 59 120 624
No. of Species 16 19 16 15 13 17 29
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TABLE D-12

Fishes taken by the AC electrofishexr on 8-9 November 1990 near TMINS.

TM~EL- deleted from table.

Station prefix

Station 4A1 13Aal 10A3 9B5 10B3 11B1 Total
Time 2044 2200 2311 0007 1941 1757
Duration(min) 29 25 25 21 24 30
Air Temp(C) 0.0 0.3 1.0 -1.0 0.3 3.0
Water Temp(C) 8.8 9.5 9.2 8.5 9.0 9.4
Dissolved Oxygen(mg/l) 10.6 10.9 11.4 10.8 - 11.0 11.2
pH 7.7 8.4 7.8 7.7 8.0 8.3
Conductivity({micromhos/cm} 250 225 225 225 200 250
Secchi Disc(cm) ‘ 94.0 68.6 78.7 73.7 147.3 167.6
Volts 210 210 206 210 207 210
Amps 4.0 4.0 5.0 4.5 3.0 5.5
Gizzard shad - - 4 6 - - 10
Muskellunge - - - - - 1 1
Common carp - 2 - - - - 2
Golden shiner 1 1 - - - 1 3
Spottail shiner 1 - 6 7 2 10 26
Spotfin shiner - - - 1 - ~ 1
Quillback 1 9 3 4 2 19
Channel catfish - - - - - 1 1
Rock bass - 25 10 3 4 3 45
Redbreast sunfish 3 27 5 9 3 ~ 47
Green sunfish 6 10 - 3 1 3 23
Pumpkinseed 41 - - - 2 119 162
Bluegill - - - - 1 36 37
Lepomis hybrid - 2 - - - 1 3
Smallmouth bass - 28 2 - 2 - 32
Largemouth bass - - - - - 19 19.
White crappie - - - - - 3 3
Black crappie - 1 - - - 4 5
Walleve 3 6 8 4 4 - 25
No. of Specimens 55 103 44 36 23 203 464
No. of Species 6 9 7 8 9 12 18




TABLE E- 1 Croel data reportesd for sach survey day in Apf{! 1880, at the General Remarveir.

Dy . 5 Thursday 8 Sunday 21 Ssturday 25 Waednasdsy |
River Stags 1.73 2.12 1.68 1.50 |

Time = Morning (0900~1300), Midday (1301-1700), Evening (¥701~2100)

{Morning | Middey |Evening [Morning | Midoay |Evening |Morning | widoay |Evening [Morning | Middey |Evening | Totals

weather Prt cldy|Prt cldy Clear Clear prt c¢ldy|Prt cidy|Fag Overcast [Prt cidylert cidy|{Prt cidy|Claar
Air Temp (C) 8.50 13,60 14.00 6.70 .30 12.70 13.00 17.00 16.00 13.50 16.00 18.50
water Temp (L) 8.30 8.00 8.70 7.70 8.70 8.70 12.30 13,50 13.60 17.00 17.30 18.00
Anglers 1 7 3 30 48 8 22 23 14 10 4 14
Fish Cmught [+] 0 h] 15 23 ¢} 18 38 3 24 10 10
Fiah Kept 1] 0 1} [1} g 0 1 3 1] 1 3 1
Hours Flshed .60 4.81 5.50 a8.00 253.8 5.83 30.75 €2.50 15.786 15.50 17.00 18,34
Catch/Effort (h) 0.00 0.o0 0.18 0.17 0.09 0.00 0.48 0.82 0.18 1.56 0.5 0.55
Speciss

1a kIR IRIR [ kIR [ Kir JKIR IKIR JKIR kIR [®IR IRiR folr [ kIR JKkilcC

Musketlungs 1 ) . 1
lctalurus sp 1
Channal catfish . . 1

Rock bass 1 1
Blusgtiil 2 2 a3 a
Smallmouth bass 1 4 22 16 1 34 3 3

Lurgamputh Gass 1 1
Walleyn i 1 1

-

~
N
-]
o
-
N
-
b
-,
©
- -

Totals Psr Day
87 59 28 185

™

Anglers
Fish Caught
Fiah Kapt )] 8
Hours Fished 10,91 347.6 118.0 50.84 527.3
Catch/Effort (h) 0.09 0.11 0.52 0.87 o.27

-]
E-Y

K = Kept
f = Relassnd
C = Total catch




TABLE E- 2 Cras)] dats reported for aach survey day in April 1880, at the Weat Dam,

Day 5 Thursday B Sunday 21 Saturgay I 25 Wednssday |
Rivar Stags 1.73 2.12 1.56 1.50 i

Time ~ NMorning (0D800-1300), Middmy (1301-1700), Evening (1701-2100)

[Morning | Midday |Evening |Morning | Midday |Evaning {Norning | Midday [Evening [Morning | Midday JEvening | Totals

Wenther prt cldylPrt clidy|Prt cldy]Prt cldy|Prt cldy|Prt cldylFog Overcest |Prt cldy}Prt cldy|Prt cldylClear
Alr Tamp (C) B.30 13.00 13.00 6.50 B8.00 10.70 13.00 15.00 16.00 14.00 18.00 24.70
Water Temp (C) 7.5C 8.00 8.00 7.30 7.30 7.50 11.00 12.50 13.50 16.50 16.00 17.50
Anplers 0 4] ] 1] 0 [+ 0 4 2 1 0 3
Fish Caupght . . . . B . . 2 ;] 2 . 4
Fish Kept N . - . . . . N . . N .
Hours Fishad . . B . . B . 0.68 3.00 1.50 . 1.50
Catch/Eftort (h) - . . . « . . 2.84 2.67 1.33 . 2.67

Spscime

IR [ KI{R IK}r | RIR I RKIR IR|[R [®KirR I kIR IKIR [ KIR I1ElIRrR }KIR | RIR x]C

Channsi catfish 1 3
Smalimouth haas 2 4 1 2 8
Lurgemouth bass . . 1 1
wWalleys 3 1 1 5
Totala Par Oay

Anglars 4 o a 10
Fish Caught . . 10 6 15
Fish Kapt . . ] 0 0
Houra Fished . . 3.68 3.00 6.68
Tetech/Effort (h) . . 2.72 2.00 2.40

K = Kept
R = Aelensed
C = Total cgatch




TABLE E- 3 Crae! Usta reported for each survey day in April 1980, at the East Dam.

Day
River Stage

l S Thursday 8 Sunday 21 Saturday I * 25 Wadnesday
1.73 2.12 1.56 50

Time = Morning (0800-1300), Midday (1301-1700), Evening {1701-2100)

Imorning | Midday [Evening IMorning | Middey [Evening [Morning | Mtddny |Evaning [Morning | Widdey |Evening | Totals

wenther Prt cldyiClenr Prt clidy}pPrt elgy]prt cldy|Clear Fog Overcast[Prt cldy|[pPrt clay|Prt cldyiClear
Asr Temp (C) 10,00 13.00 15.00 4.00 &.70 12.00 12.50 16.00 18.00 14.00 17.80 26.00
water Tamp {(CJ 7.00 8.50 .00 7.00 8.30 8.70 14.00 12.70 13.50 16,80 17,20 17.70
Anglars 1 3 5 3 o 2 5 10 10 8 & 3
Fish Caupht 2 18 [} 2 . 1 11 22 25 35 53 42
Fish Kept . 24 3 0 . - ] 2 ¢ 3 14 0
Hours Fished 2.25 3.50 4.00 2.00 . 3.00 7.00 7.00 43,00 18.25 19.25 4.2
Cstch/Effort (h) 0.89 5,14 1.60 1.00 . 0,33 1.57 3.14 0.58 1.82 2.7% 9.88
Spsciaes

e IKIR IKIR J kIR I KIR [ KIR I®K1R IKIR |KIR lkjn Jk]R KR

I

klr lKIC

Wusnkel lungs
Common carp
Fallfish

Rock buss
Lapomis sp
Pumpk insesd
Blueglit
Smalimouth bese
walisys

Totals Psr Day

Anplers

¢ tah Caught
Fish Kept

Hours Fished
Catch/Effart (h)

25 17

2
$7.00 41.75
t.02 3.1

oMo
~

Qo

# = Kept
R = Relsassd
¢ » Totel caich




TABLE E~ 4 Creel usta reportad for sach survey day in April 1880. st ths Vork Haven Gsnerating Station.

Day ' 5 Thursaday 8 Sunday l 21 Saturday 25 Wednesday
Rivar Stage 1.73 2.12 . 1.56 1.50

Time ~ Morning (0800-1300), Midday (1301-1700), Evaning (1701-2100)

|Morning | Middsy |Evening [Morning | middsy |Evening |Horning | Middey [Evening [Morning | Midday JEvening | Totmls

wWagther Claar Prt clidy |Clear Prt cidy{Prt cldy|Clear Overcast [Overcast [Prt cldy|Prt cidy|Prt cldy|Clear
Air Tamp (C} 12.00 16.00 14.00 7.60 11.50 11.50 14.00 17.00 16.30 18.00 21.00 26,00
wWater Temp (C) 8.70 8.70 8.00 8.00 9.00 9.50 14,00 15.00 14.70 17.30 18.50 18.00
Anglers 1 1 8 B 4 8 3 22 23 12 8 5]
F4sh Caught 1 1 14 2 a 4 1 20 a7 41 548 8
Bish Kept . - 1 4] [ 1 1 2 10 19 15 o
Hours Fishad 1.50 5.50 15.50 6.75 5.83 5.84 1.50 41.756 73.7% 21.75 40.00 12.50
Cateh/Eftort (h) 0.67 0.18 0.50 0.30 0,00 .88 Q.67 0.48 D.84 1.89 1.36 0.72
Spsciss

lntxl_nlxiniulnlulnlxlnlenlxiulxlalxlalulnlxlnlulnlxlc
Common carp 1 1 2 5 12 1 2 22 2 24
Quillbeck 3 a 3
white sucker . . 1 1 3 1 2
Channe! catfish 3 3 3
Rock bass 1 4 3 14 3 1 6 23 29
Lapomis asp 2 € 2 10 10
Redbresst sunfish 2 2 2
Bluegill ' 1 2 1 5 7 2 4 14 1B
Smal imouth baBss 1 1 7 12 12 3 27 3 64 4 68
Largsmouth base 1 1 2 <
Pompxis sp 2 ] 3 14 14
Bimck crapple 2 2 2
vallow perch 1 1 1
walleye 1R} 1 2 3 1 16 16

Totala Par Day

Anglers a 20 y 48 28 104
Figh Caught 18 : ] 68 104 194
£lah Kept 1 1 N 13 34 48
Hours Fished 22,50 18.42 117.0 78.25 232.2
Catch/Effort (h) .71 0.33 . 0.58 1.40 0.84
K = Kupt

R = Relsaned
€ = Total catch
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YABLE E~ 5

Creal datsa reportsd for each survey dmy in May 19690, at the General Raservoficr.

Day
River Stags

3 Thurasday
1.32

l 12 Saturday
1

16 Tuasday

20 Sunday

2.34

Time - Mornipng (0B00~1300), Midday (l30l-1700).’5v.n|nn {1701-2100)

|Morning | Midday [Evening lHorning | Midday lEvening

|Morning | Middsy |[Evening [Morning } Middey jEvening | Totals

Westhar Overcmst {Overcast [Overcast|Prt cidy|Overcaat Lt rain pre cldy|Prt cldy|Overcast Overcest {Prt cldyjOvercast
Alr Temp (C) 13.00 14.00 11.50 12.70 15.00 14.70 16.08 25,00 18.00 18.00 23.50 18.50
water Tamp {(C) 17.00 17,00 17.00 15.00 16.00 14.80 17.50 17.50 17.50 17.00 17.60 17.60
Anglers & 5 7 28 18 ] a 13 0 29 14 15
Eian Caught 7 17 12 7 6 2 1 7 - 13 15 2
Fish Hapt . ] 1 [} 1 1 0 1 - 1 1 o
Hours Fishad 8.66 7.50 10.08 81.00 23.00 20.00 10.285 22.00, . 20.50 72,18 13.75
Catch/Effort (h) 0.72 2.27 1.19 0.00 0.26 0.10 .10 0.32 . 0.12 0.1 0.15
Species

lntxlalxlalxlnltﬂnlxlnixlnlxlnlklaIKIRIKlRHHRIHlRlch
Channal catfish 1 1 1 ] 1 1 4 5
Rock buss 4 1 1 5 1 6
Lepomis ap 1 2 1 1 3 1 B 8
Smuiimouth bass -] 10 1 7 <} 1 1 3 9 13 63 ! 64
Larpemputh bass 1 1 1
velliow psrch 1 1 1
wWalleys 1 1 i

Totals Per Day

Anglers 18 56 21 58 153
Fish Caught 36 15 8 28 a7
Fish Kept 1 2 1 2 6
Hours Fishaed 27.24 124.0 32.25 176.4 359.9
catch/Effort (h) 1.32 0.12 0.28 g.18 0.24&

# w Kept
R = Retleassd
€ = Total catch




TABLE E- & Crenl data reportsd for sach survey day in May 1830, at the West Oam.

Day .
River Stage

3 Thursday
1.32

12 Saturdsy 15 Tusaday 20 Sunday
1.9} 1.80 2,34 |

Time = Morning (0H00-1300), Middsy (1301-1700), Evening {1701~2100)

|Morning | sidday [Evening [Morning | Widdasy |Evening Itorning | Midday |Evening jdorning | Midday [Eveninp | Totals

Waather
Alr Tamp (C)
Watar Temp (C)

Anplars

Eixh Cmught
Fish Kept

Hours Fishsd
Cateh/Effart (h)

Ovaccant|Overcamtitt rain
12.50 12.00
17.50

0

N

[

»

»

17.60

11.00
18.00

prt cldy|Overcast]Overcest]Prt cldy|Prt cldy]Overcast|Prt cidy Prt cidy|Overcast
17.50 22.30

r
15.00 14,50 . . 18.00 17.00 18,20 i7.00
14,50 14,00 17.50 18.70 16.70 16.00 17.50 17.80

o g 2 0 0 4]
. 4 . -
. 0 . .
. 1.00 . .
. 4.00 - .

)~

R

.
.
.

P Y -1

O~
Qu

.o

Spscies

kiR

k1R

Jrlr

{kln ki |RirR IRKIR | klr IR|R JKIR | XKIR ] R {R [ ®XiIC

Quilibmck
Channel cutfish
Smelimouth bess
wWnlleya

3

Totals Per Day

Anglinrs

Finh Cuught
Finh Kept

Hours Fished
Catch/Effort (h)

MG

(-2
oc

- Y 0D

P ~ ]

K = Kept
R = Ralamsad
C = Totml catch

/




TABLE E~ 7 Cresl dota raported for ssch survay day in May 1890, at the East Qam,

Day 3 Thursday 12 Saturday 15 Tuesday 20 Sunday l
Aiver Staga 1.32 1.81 1.80 2.34

Tims - Morning (0BUD-1300), Middsy (1301-1700), Evening (1701-2100)

|Morning | Widday |Evening |Morning | Midday (Evening [Morning | Midday [Evening |Morning | Sidday |Eventing | Totsls

Wenther Ovarcast|Lt ratn [Lt ratin |Prt cldy|Overcast|[Overcest Pet cidy]Prt cldy|Overcast]Prt cloy Prt ¢ldy|Ovarcast

Ale Tamp (C) 14,50 11.50 13.00 13.50 14,50 12.80¢ 20.00 22.00 21.00 15.00 18.00 20.10

water Temp {(C) 17.30 16,70 18.30 13.00 13.00 13.20 16.50 17.70 17.50 18.50 17.00 17.50

Anglers 2 2 4 2 8 5 0 2 4 8 4 13

Fish Caupht 3 1 14 17 10 7 f 2 8t 32 24 57

Fish Kapt [ . . 3 s N . . 7 4 13 a6

Hours Fighed 1.25 1.50 3.34 5.00 17.25 5.00 . 3.60 18,00 20.87 18.25 42.50

Catch/Effort (h) 2.40 0.67 4.19 3.40 .58 1.40 . 0.57 3.21 1.55 1.e8 1.34
Spacias

I T ki1n IXx1A UKIR IKIR JK{iR [ kIR IKIR I kIR I KR | &]R IKIB |KIR tkic

Rainbow trout 1 1
Munkel funge 1
Common cRrp . 1

Channs) catfish 2 1 1
flock bass 2

Lapomés wp & 1
Grasn sunfish 1
Pumpkinsead 1 1

Bluspitl 2 1 4 2 €
Smallimouth bass k] 1 14 2 4 22 18 10 3 7
Largsmauth bass 1 2
Pomoxis sp 2

white crappia
Walleys 7 3 2 3 2 1 t18 4 ] 1 1 10 1 50 12 62

wu
o
-
a
N
N
N
O Dy e
E2d

NW D

Yotals Per Day

Anglers 8 15 -] 25 54

Fish Csught 18 24 63 113 228
Fish Kept 8 . 7

Houras Fishad 6.09 27.25 22.50 17.42 133.3
Catch/Effort (h) 2.96 1.26 2.80 1.48 1.7

K = Hept
i« Aulenssd
C = Total catch




TABLE E~ B Cresl data reported for sach survay dsy in May 1990, at the York Haven Gensrating Station.

! 3 Thursday " 12 Saturday 15 Tuasday . 20 Sunday
5

1. . v .

Day
Rivar Stage

Tims ~ Morning (0P0D-1300), Niddey (1301-170D), Evening {(1701-2100)

IMorning | Widday |Evening [Marning | Midday |Evening IMorning | Hiddsy }Evaning [Morning | Middsy {Evaning | Totails

Weather Overcest|Overcast|Overcast|Overcast|Overcast Overcast|Prt cidy|Prt cidy|Overcast|{Prt cldyjilt rain {Lt rain
Afr Temp (C) 12.00 14.00 13,00 16.00 16.00 14.50 21.50 21.50 .50 18.00 18.00 17.30
water Temp (C) 18.50 18.50 16,30 15,00 15.20 15,00 17.70 18.00 18,30 18,50 19,00 19,00
Anglers 12 1 6 17 17 8" 14 7 27 22 30 13
Fisnh Caught -] a 27 7 13 -] kx4 2 a8 17 14 71
Fish Kapt 1] 0 10 2 4 4 15 4] 42 7 2 a5
tiours Fishad .64 0.17 16.00 17.684 37.50 23.50 28.75 15.25 40.75 35.84 43.59 41.75
Cmtch/Effort (h) 10.76 0.00 1.42 0.39 D.35 0.26 f1.20 g.¥3 2.18 0.47 0.32 1.70
Specisn
inlxlnixlalunxxlnlxln!xlnIKIHIKIRIHRlKlRHlRlxlalklc
Common CRrp 2 1 1 8 1 1 2 3 17 17
vallox bullhemcd ] 1 1
Channal catfish . .21 1 2 3 a 4 1 1 10 1 3 8 33 ai
Rock bDass 1 4 8 8 as 28 5 4 2 g 20 64 62 126
fL.apomiz =p 1 2 1 20 4 20 24
Redbresast sunfish 2 4 1 7 7
Bluyegil) 1 1 1 2 1 3
Smailmouth baos 12 1 3 4 a 15 39 39
Largsmouth bass 1 | 1
whits crappis 1 1 ] 3 3
Vellow perch 1 - 1 1
Wallays 4 3 i 1 1 3 1 2 3 a 5 1 1 25 a 29
Totals Per Day
Anglears 19 42 a8 85 174
Fish Caught 36 26 128 102 282
Fish Kept 10 10 657 54 13
Hours Fished 31.01 78.84 84.75 121.2 315.8
Catch/Effort (h) 1.16 0.33 1.51 0.84 0.82
K = Kapt

A = Reissscd
C = Total catch




TABLE E~D Crael dats reportad Tor each survey day n Juna 1980, at the Genersl Resarvoir.

Dey 1 Friday 10 Sunday 18 Monday 30 Saturday i
River Stage 1.86 Y.47 1.38 1,37

Time ~ Morning {0800-1300), Midamy (1301-1700), Evening (1701-2100)

{Morning | Midday [Evening |Morning | Middey |Evaning |Morning | Midusy {Evening [Morning | Middey |Evaning | Totals

Wemsther Cianar Pry clidy #rt cidgy{Ciear Pr¢ cidy(Prt cidylHsze Haze OvesrcastjCisar Pry cigyiPre cidy
Atr Tamp (C) 21.00 25.00 24.00 27.50 25.00 26.00 28,00 30,50 25.00 28.80 29.00 30.60
wWntar Temp (C) 17,00 18.00 17.50 21.50 21,50 21.60 25.00 26.50 26.00 27.70 28.00 28 .50
Anglisrs 10 S 2 51 57 22 16 13 1 54 23 18 .
Fish Caught 4 11 } 54 3] 17 30 18 12 [:{:] 82 23
Flsh Kept Q . . 4 1 1 11 1 3 " 1 2
Hours Fished 8.00 21.50 2.00 117.3 B2.41 76.51 34a.74 40.00 §.00 134.4 96,50 25.561
Catch/Effort (h) 0.50 n.51 0.50 Q.48 0.10 0.22 0.98 0.47 .2.00 v.84 0.64 .80
Sp-clin

IR | KIR IK{R LKIR I&IRrR tKIR kIR [RIR [KIR | KIrR {kIR {kKIR IKIR JKIC
Reinbon trout 1 1 1
Common carp 1 1 1
Channal catfrish . ¥ 1 1 3 4 € ] 1 1 10 g8 18
Roch basw 4 2 3 4 1 2 4 1 14 5 18
Lapomis sp 1 1 3 ] 4 3 8 s 2 2 3 E] 29 7 36
Bluspii? 1 1 3 1 B
Smalimouth bess 4 11 36 1 -] 10 11 H 12 1 4 2 ;] 5 -1¢] 13 226 10 236
wWalleys 8 2 a 2 10

Totals Per Day

Anglers 17 130 % . 85 271
Fish Cought 16 70 61 mm azr
Fish Kept 4] 6 15 14 as
Hours Flshed 31.50 276.3 26,74 256.4 640.9
Catch/Eftort (h) 0.51% 0.29 0.79 0.67 0.5
K = Kapt

R = Relemsag
€ » Total catch




01-d

TABLE E-10 Cres!} dsta reported for ssch aurvey day in June 1890, at the west Dam.

Dmy 1 Friday 10 Sunday . 18 Monday 30 Ssturday |
River Stage 1.86 1,47 1.39 1.17 i
Tims ~ Morntng (0500-1300), Middsy (1301~1700)}, Evening (1701-2100)
{Morning | Middsy IEvening [Morning | Midday |Evening |Horaing | Middsy |Evening |Morning | Midday [Evening | Totals
Weather Prt cidy|Prt clidy{Prt cldy]|Clear Prt cldy|Prt cldy{Hnze Hnze OvercastjClsar Prt cldy}Prt cidy
Afr Temp (O) 21.50 23.50 23.50 24.20 24.00 23.20 25.00 28.00 25.00 28.00 268.30 29.00
wWater Temp (C) 18.10 19.80 18.80 21.00 21,00 22.00 24.30 26.30 25.50 27.50 27.50 28.00
Anglars 1 1 4] o] o [} o 2 2 13 B 13
Fiah Cmught 10 24 . « . . 4 F4 63 67 36
Fish Kept - . . . . . . 4 - 12 7 4
Hours Fished 2.00 5.75 . . - - " 4.00 1.50 23.89 8.50 18.25
Catch/Effort (h) £.00 4.17 . . - . « 1.00 1.33 2.63 6.00 1.7
Spscies
IRlenlr_tlklulnlxlalKlanlRlxlnlxlnlulnlxlnlxxnlxlnxnlc
Commaun carp 20 20 20
Yaullow bullhesd t 1 1
Channel catfish . 4 1 @ 10 23 8 14 2 57 22 79
Rack bass . 2 1" 3 4 2 16
Lepemis sp 1 1 1
Smallmouth bass 8 3 28 12 1 14 1 [::] 2 87
walleys 2 1 4 ) 1 11 112
Totais Per Day
Anglars 2 0 ] an 37
Fish Caught 34 B -] 156 196
Fimh Kept 0 . 4 23 27
Hours Fished E 7.75 . 5.50 - 51.74 64,99
Catch/Effort (h) 4.38 - 1.09 3.02 3.02 .
K = Kspt

R » Relessed
¢ = Totsl catch
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TABLE E-1}

Creel dnta raportsd for sach survay day {n Juns 1980, at the East Dam.

Dy
Rivar Stsge

f

1 Friday
1.86

10 Sundgay
1.47

18 Monday
1.39

30 Saturdey
1,17

Tims - Morning (0800-1300), Midusy (1301-~1700), Evening (1701-2100)

{Morning | Midday |Evaning [Morning | Miuday |Evening IMorning | Middsy |Evening W

orning | Midday |Evening |

Tatals

wemther
Alr Tamp (C)
watsr Tsmp (C)

Anglers

Fish Caught
Fish Kept

Hours Fished
Cateh/8ftort (h)

Clsar
19.00
15.50

4
78

3
8.75
8.10

24.00
17.00

2
[
4]
0.76
0.00

prt cldy]Prt cidy|Prt

24,00
19.00 20.3

0 ]

s oea
svnow
. w
oD
oo

cidy|prt cldy
23,50 25.00

4] 20.50

12
7

4
18.81%
0.37

23.30
20.30

] 3
12 20
8. 1
22.26
0.54 4.

Prt cldy|Hmza
23.50
23.70

4,88

14

Haze
25.50
25,00

2 3
24 7
1

8.00
3.00

7.50
0.93

Overcast
28,50
26.00

25.00
27.70

B
a7

8
27.00
1.37

prt cldylPrt cldy

27.00
29.00

[

prt cldy
27.50
91.50

5
16

i1.00
1.48

-

Species

IR IxtRr R

IR | R]R

tki=n

x| R

fklnr

kIR IkIR

fxia |

KIR

IR

I KIR

Gixzsrd shad
Brook trout
Wuskellungs
Comman carp
yaltosw bullthesd
channe! catfish
Rochk Dmaxs
Lepomis ep
Redbrasst sunfish
Grsan sunfish
Pumpk {nssed
dluagiil
Smmlimputh bass
Lsrgemouth bass
pemoxis sp
White crapple
Ysliow perch
wWaileyw

30

M=ta N

<}

[

- -

12

~
W DA NAD o e e

~N

Totals Fer Day

Anplara

Fish Caught
Fi{xh Kapt

Houra Fished
Cmtch/Effart (h)

10.50
7.52

20.33
2.51

13
53

5
38.00
1.38

K » Kspt
R = Relsased
¢ w Total catch

N



AR

TABLE E-12 Creel data reported for sach survey gay in June 19856, 2t tha York Huven Generating Station,
Day 1 Friday 10 Sunday 18 Monday 30 Ssturday
River Stage 1.88 1.47 . 1.17

——————

Time - Morping (0800-1300). Miaday (1301-1700), Evening (1701-2100)

iMorning | Midday [Evening jMorning | Middasy |Eventng |Morninp | Middsy |Evening |Morning | Middsy {Evening |

Totals
Waather Prt cldy|Prt cldy]Prt eldy|Prt cldy|Prt cldy|Prt cldy|Haze Haza Hvy rsin|Prt cldy|Prt cidy|Prt cldy
Afr Teamp (C) 20.00 24.00 22,00 26.00 24.00 22.00 26.00 28,30 20.00 31.30 31.60 28.30
Watar Temp (C) 16.00 18.00 18.00 22.00 22.00 22.00 26,00 25,00 25.00 29.00 28.00 28.70
Anglers 7 9 1t 15 34 18 9 :] 10 10 16 15
Fiah Caught 14 12 {77 27 28 5 185 12 g 45 52 45
Fish Kapt 7 5 32 & 14 4] Q 3 4 34 as 10
Hours Fished 17.83 18.258 48.00 48.50 87.08 20.686 22.75 11.01 11.50 35,75 64,16 Ja.50
Cutch/Effort (h) a.79 0.62 1.57 D.56 0.33 0.24 0.88 1.08 0.43 1.26 0.81 1.23
Spacies

tR IRIR I XIR {K|R | kKIR JklmR JRIR [KIAa {kin I&fjmr [ KIR [ KIR fklnr IK]C
Common cerp 3 5 7 8 2 1 -] 4 21 as 4 42 61 103
Channa) catfish B 4 1 5 - 8 12 7 7 s 17 34 B
Rock bass 2 2 14 1 k] 2 1 2 1 1 5 26 231
Lepomis Bp 2 1 4 1 2 ] 6 14
flsdbrasst suntish 13 14 14
Pumpk inseed 2 4 4
Biumgtll} a 2 1 - 2 2 7 4 13
Sma) imouth bass 1 1 10 g 8 2 4 1 1 20 81 3 6a
Largsirouth bass 1 1 2 2
Pomoxis sp ] 5 5 1 ]
%hite crappie 1 z 2 2 3 5
Walleyn 1 22 2 1 1 2 1 2 N 2 33

Totals Psr Day

Anglers 27 65 28 41 161
Fish Caught 103 61 ¥4 142 338
Fish Kept 44 20 7 83 154
Hours Fished 86.08 156,2 45.26 136.4 424.0
Catch/Effort (h) 1.20 0.38 8.71 1.04 0.80

X = Hept
A = Relassed
€ = Tots! cetch
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TABLE E-13 Craal data raported for sach survey day in July 1890, at tha Gunaral Raservoir.

bay 8 Friday ] 14 Saturday 23 Monday l 29 Sunday
Rivear Stage 1.22 1.68 1.46€ 1.26

Tims = Morning (0000-1300), Midday (1301-1700). Evening (1701-2100)

IMorning | Middsy |Evening |Moraing | Midday |Evaning {Morning | Midday |Evening {Morning | Middey [Evening | TYotais

wenther Prt cldy|Prt cldy|Prt clidy|Lt rain [Lt rain |Lt rain Prt cldy|Prt cidy|Prt cldy|Prt cldy|Prt cidy(Prt cldy
Alr Temp (C) 26.00 27.50 28.00 18.560 20.00 21.80 29.00 30.00 25,20 24.50 29.00 8.00 .
wWater Tsmp (C) 27-00 28.50 28.50 19.50 18,50 20.00 27.00 26.00 27.00 26.00 27.80 27.80
Anglers 17 13 5 4 11 B8 13 7 3 48 23 30
Fish Caught 52 58 43 & 286 18 14 12 : 4t 201 40 70
Fish Kept 1 4 4, g 5 2 2 3 1 15 ] 7
Hours Fished 49.08 45.50 28.41 11.25 16.00 33.50 30.34 18.67 10.82 121.8 49.50 47 .00
Cutch/Effort (h) 1.06 1.30 31.46 0.53 1.62 0.54 0,48 0.61 0.08 1,65 a.81 1.48
Spucies

IR 1KIR |KIR JKIR I k[R [KIR [R]R IKIR JXKIR IktRrR IRIR {RIR JKIR [KI]C

Common carp i 1 1

Channa! catfish 5 2 1 5 2 2 1 1 1 L] 1 4 21 a 29

Rock bass 4 1 1 5 1 6 [} 12 1 2 4 as 5 44

Lapomis sp 17 1 a 2 2 1 11 3 3 3B

Radbresat sunfieh 1 1 1

Pumpk i nasad 2 2 2

Bilusgitl 1 1 1

Smallmouth bass 42 ] 51 3 18 3 14 2 10 12 1 & 167 13 as a4/ 3l 400 26 428
Tatsls Per Day

Anglers 55 23 23 102 203

£ixh Caught 164 50 27 an 542

Fish Kapt B 7 & 22 44

Hours Fimhed 124.0 60.75 80.83 218.4 464.1

Catch/Eftart (h) 1.248 0.82 0.44 1.42 1.17

R w Kept

R = Relmasso
C = Total catch
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TABLE E-14 Cras! dats reportsd for esch survey dsy in July 18980, at ths West Dam.
Day ‘ 6 Fridmy 14 Saturday } 23 Honday l 29 Sunday
Aiver Stags 1.22 .68 { .46 .26

Time - Morning (0500-1300), Middsy (1301-1700), Evening (1701~2100)

|Morning | Middey {Evening [Morning | Mioday }Evening }Morning | Midday |Evening IMorning | Midday |Evening |

Totsls

Wenthotr Prt cldy|Prt cldy|Prt cidy|Overcast Gvercast Lt rain |Prt cidy|Prt cldylPrt eldy prt cldy{Prt cidy|Prt cldy
Air Tamp (C) 26.60 28.00 27.720 18.70 20.00 121,70 29.00 28.00 26.20 25.00 28.80 26,60
water Tamp {C) 28,00 28.80 20.00 18.70 20.00 20.50 26.30 27.00 27.00 28.00 28.00 27.50
Anglars 4 2 2 2 0 1] 2 ] 1] 3 2 4
Fish Caupht 21 15 4 5 . . ] . - 22 4] 35
Fish Kept 1 a 3 1 . B 7 . « . o 5
Hours Fished 8.25 4.00 ° 1.00 2.00 v . 6.00 . . 14.00 0.34 12.00
Catch/Effort (h) 2.27 3,75 . 4.00 2.50 . . 1.50 . . 1.57 .00 2.82
o Spscies
lnlnlalulnlulnlxlnlxlnlulnlulnlkln|Klnlu|Rlu|Rlulnlxlc
Channel cmtfish 1 7 3 a 1 1 7 1 3 12 1§ 27
Lepomin sp 5 5
Smal Imputh bass 20 -5 ] 3 2 20 27 78 79
Totals Per Day
Anglers 8 2 2 11 23
Fish Caught 40 5 -] 57 111
Fizh Kspt 7 1 1 8 20
Hours Fished 14,25 2.00 €.00 26.34 48 .89
Catch/Effart (h) 2.81 2.50 1.50 2.18 2.28

K = Kept
R = Relsewad
€ = Total catch
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TABLE E-1§ Crsel data rsported for esch survey day in July 1990, nt the Eaat Dam.

Day 6 Fridmy | . 14 Saturday 23 Mondgay 28 Sunday i
Rivar Stags 1.22 i 1.68 1.46 1.26 !

Tims - Morning (0B0D-1300), Midday (1301-1700), Evening (1701-2300)

|Morning | Middmy lEvaning |Morning | Middsy |Evening [Morning | MSdday |[Evening |Morning | Midday lEvening | Totals

Weather prt cidy]Prt cldy{Pet ¢ldy|Overcast |Overcast [Hvy rein|Prt cldy|Prt cldy|Prt cldy|Prt cldy|Prt cldy]Prt cidy
Alr Temp (C) 26.00 28.00 27.50 18,30 20.50 21.50 27.30 28.00 26.00 23.00 27.00 26.00
Water Yemp (C) 28.30 30.70 31.00 18.30 18.50 20.50 26.00 27.00 27,00 25.00 28.60 28.00
Anplers 3 a3 2 2 1] o ] 1 4 10 2 10

Filsh Caught 10 38 5 1 . . 21 3 [:] 22 -] 20

Filab Kept - . . . . . . 3 2 . 9

Hours Flghed 3.25 10.00 5.00 3.00 . . 20.00 2.00 2.00 13,16 4.00 23.51
Catch/Effort (h) 3.08 3.80 1.00 0.33 . . 1.05 1.50 4,00 1.87 2.25 0.85

Spacies

IR IK)a { kIR IK{R I KIR JRKIR JRIR IXKIR [ KIR [K]R {KIR JKIR | R[IR [&K}C

Commpn care 1
Channal! catfish 1
Rock hass 1 -4
fLapomia ap 2 19 5
Punpkinsead
Bluegili

Smalimouth bass ? 15
Largsmouth base ¥ 2
white crappia 1

Wt wa s N3

[ F- TRt
N

~

kot

-

o

(2]

w

o

&

@

®

o
-0 =OmMod

o

(4] o
fwQOw~BMNnwDb

- B -t

Totals Per Day

Anglers ] 14 22 46
Fish Caught 53
Fliah Kept .
Hours Fished 18.25

Catch/Effort (h) 2.80

3
24.00 40,87 86.92
1.33 1.25 1.58

Qe «m
. .
(A3 =3

K = KeDt
R = Relasanad
€ = Total catch
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TABLE E-16 Cres! dats repartsc for sach survey day in July 1880, at the York Haven Genersting Station.
Day l 6 Eriday 14 Smturday 23 Monuay 29 Sunday |
River Stugs t.22 .68 . 1.26 ]

Time - Morning {0800~1300), Wigdey (1301-1700). Evening (1701-2100)

jMorning | Midday |Evening [Morning | s#idday |Evening IMorning | Midday - [Evaning [Morning | stidday |Evening | Totsls
Weathsr prt eidy|Prt cidy|ert cidy|Ovarcast overcant]Lt rain [Prt clday{Prt clidy{Prt clay prt cldy|Prt clay{Prt cldy
Alr Tamp (C) 26,30 ag.oo 26.30 18.30 22.00 18.50 27.00 31.00 27.50 28.50 27.50 22.90
Water Temp (C} 28.70 28.50 27.70 19.70 20.00 18.60 25.00 26.50 26.30 27.00 27.90 26.90
Anglars 2 & 1a 2 e 7 6 2 2 15 21 25
Fish Caught [+] 3o 18 1 4 4 9 1 3 15 30 €4
Fish Hept 0 10 13 1 ] 2 0 1 . -] 8 2
Hours Fighsd 4,00 21.00 1.51 1.33 7.50 16.00 4,18 2.83 2.00 28.75 56.50 83.25
Catch/Effort (h) 8.00 1.43 3.97 0.78 0.63 0.25 0.72 .85 1.60 0.52 0.63 0.77
Species
IRIHRIKIRIHRlenlenixlﬂlulnlutnlealxlnlutalxlnlxlc
Common carp 1 1 1 1 1 1 1 4 a 3a 1
Channa! catfish 3 2 3 1 a3 1 2 1 5 2z 21 2 25 21 46
Rock bass 1 1 1
Lspomis sp 8 1 -] 12 12
Pumpk inseed 1 1 1 1 2
Blusptll 1 1 1
Smalimouth bass 18 4 1 2 1 7 1 a1 60 s 65
Lergamouth bass 1 1 1
wallmys 2 1 13 s ] 17 5 22
Totmls Per Day
Anglers 12 15 10 61 a8
fiah Cmught 26 9 7 108 181
Fish Kept 13 _ & 1 17 37
Hours Fished 26.51 24.83 6.99 168.5 228.8
Catch/Effort (h) 1.36 0.36 0.78 0.65 0.70

K = Hap?t
R = Relamnec
C = Total catch
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TABLE E-17 Cree! dats repocrtsd for sach survey day in August 1930, at the Ganers! Resorvoir, .
Day ’ 11 Saturday I 16 Thursday 24 Friday 26 Sunday
River Stage 1.28 1.2 1.43 .55

Tims - Morning (0BOD~1300). Middey (13D1-1700), Evaning (1701-2100}

{Morning | Midday [Evening jMorning | Middmy JEvening IMorning | Midday [Evening |Morning | Middsy |Evening ! Totals
Weather Jovercast |Prt cldy|Clase Prt cldy|Prt cidy|Prt cidy|Overcast|Overcast|Prt cidy|[Haze Prt cldy|Hsze
Afr Temp (C) 25.00 27.50 24.00 26.00 25.00 27.00 20.00 22.00 23.00 25,80 28.00 28.00
water Tump (C) 23.50 24.60 24.00 26.50 26.80 27.50 19,00 19,50 19.70 22.00 24.00 24.00
Anglers 34 13 20 25 18 18 ] 5 1 66 20 18
Fish Caught 187 a8 48 58 130 35 . 8 ] 188 76 : ]
Fish Kept 4] . 8 11 27 14 . 1 ] 7 0 1]
Houra Fishsd 79.08 48.75 44.50 81.50 7i1.08 38.16 . 8.00 2.00 251.8 122.0 33.00
Catchi/7Effort (h) 2.1t 0.76 11.01 0.98 1.83 0.86 . 0.87 0.00 0.74 0.82 0.27
Species
IR I®k{R IA(R {KIR IRIR FKIR JKIR kIR IKIR IRK{R [ wlrR kIR | KIR 1K]C
Comemon cerp 1 1 1
Channel catfish 1 H ! 1 8 8 1 1 4 1 4 1 1 24 8 32
Rock bass 5 1 5 4 7 2 i8 €& 24
Lepomis -sp 12 4 10 1 12 1 40 40
Redbresst sunfish 1 1 1
Pumpk {nsead 1 1 1
Bluegil! 3 2 2 1 11 1 8 1 28 T 30
Swal imouth basa 143 a 23 2 3r 81 22 17 10 5 143 2 86 6 56z 47 809
Largemouth bass Zz 2 2
Pomonis sp 8 1 1 6 7
Ysllion psrch 2 1 . 2 1 3
Walleye 3 1 1
Totals Psr Day
Anglara 67 59 6 104 236
Fish Caught 250 224 B 27 751
Fish Kept g 52 1 7 [3:]
Hours Fishad 173.3 171.8 11.00 406.8 762.9
Cateh/Effort (h) t.44 1.3¢0 0.55 0.87 c.98

K = Kapt
R = Relemsed
€ = Total catch
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TABLE E~18

Crasl datw reportad for sach survey day in August 1990, at the West Dam.

Day
Rivar Stage

11 Ssturday

7.28

16 Thuraday
1

24 Friagay

1.43

26 Sunday

1.65

Tims = Morning (0300~1300), Midday (1301-1700), Evening (1701-2100)

IMorning | Midday |Evening [Morning | Midday [Evening |Morning | Midday [Evening [Marning | Midday |Evening |

Yotals

Wemthar

{prt cidyjprt cidy Prtocldy Prt cldy}Prt cldy|Prt cldy]Overcast Oglrgl-t Pr¢ clidy|Haze
[¢]

Prt cldy{Haze

Alr Temp {C) . 24.00 47.50 25, 25.00 26,00 28,00 20.80 . 24.70 26.50 25.00 25.00
wetar Temp (C) 22.80 24.50 24,00 25.80 26.650 27.580 20.10 21,00 21.00 22.70 24.50 24.50
Anglsrs 0 1] 2 1 2 0 o [+ 0 4] D
Fish Caught . . B 1t 8 i8 - . . . . -
Fish Kept « N B N 4 \ . . . . . .
Hourz Fished . . . 6.00 4.00 7.00 . . . . . .
Cetch/Effart (h) . B . 1,83 2.00 2,28 . . . B . .
Specias i

{R | KIR | KIR I KIR J&KIR J&IR IKIR I RKIR kIR JKIR Jk|R IK|R IRIR JKR]C
Channs! catfish 1 q -] 1 10 5 15
Smalimouth buss 10 A L3 18 18
walleys ] 2 2

Totais Per Day

Anglars 0 S5 0 ] 5
Elsh Caugh?t . as . . 35
Fish Kept . 5 . . - 5
Hours Fished . 17.00 . N 17.00
Catchs/Effort (h) . 2.06 . . 2.06

K = Kapt
R » Relsassd
C = Total catch

- - -~ «I -
‘ “ . .
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TABLE E-19 Creos! data raparted for aach aurvey day in August 1880, at the Esst Dam,

Day l 11 Ssturdsy 16 Thursday ‘ 24 Friday 28 Sundey
River Stage 28 1 1.43 1.55

. .

Time - Morning (DS00-1300). Middmy (1301-1700), Evening (1701-2100}

IMorning | Midday lEvening IMorning | Migday |Evening IMorhing | Middsy {Evening [Morning | Middmy jEvening | Totals

Wenther Lt rain [Prt cldy{Prt cldy{Prt cldy|Prt cldy}Prt cidy 0vcrcn-¥ Ovesrcast |Prt cidyjHazs Pert cldy [Haze
Atr Temp (C) 22.30 27.30 29.00 25.00 27.80 28.00 21.00 24,00 26,00 25.50 25.00 26.00
watar Temp (C) 22.00 24.50 24.00 25.30 28.00 29.30 20.20 20,30 21.70  {22.80 24,00 24.50
Anglers 3 2 8 4] 1 ] 1 4 8 7 4
Fish Cmught 3 <] 5 - . 1 . 1 Q 4 5 3
Fish Kupt . 0 1] . . . . « [+] a -3 3
rours Fishad 5.75 2.00 4.00 N . 0.25 . 0.25 0.€8 17.00 31.00 7.00
Caten/Effort (h) 0.52 0.00 1,50 . . 4.00 - 4.00 0.00 G.248 D.186 0.43
; Spacies

| tkiwr xR IKIR lkirR I xlr I xiR {xIR ikir Isinrn Tkir ITKIR feinrn [ RIC

Commnon curp 1 1
Channsl catfish 1 1
Lspomis sp
Bluegil) 1
Smalimauth bass
iLargemouth bass
Pompxis sp 1 1

~
-
LRy ¥ X1

.
-

W
-
o
- Q)
-
- NG LD

Totals Fer Doy

Anplers 1
Figh Caught 1
Fish Kepnt .
Hours Fished 11.75 u.
Catch/Effort (h) 0.77 4.

(=22 ]

.8
.08 0.22 0.34

# = Kept
R = Relsasad
€ = Total catch
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TABLE E-20 Cresl date raported for ssch survey day in August 1880, at tha York Hmven Genarating Station.

Dey I 11 Saturday l 18 Thursdsy 24 Friday 26 Sunomy
Rivar Stage <8 . 1.43 . .55

Time - Morning (0900-1300), Middsy (1301-1700). Evening (1701~2100)

|Morning | Middey |Evening IMorning { Middey |Evening |Merning | Midday |Evening jorning | Midday [Evening | Totais

Weather prt cidy|Prt cldy|Prt cloyiPrt cldy|Prt cldyjClear Quarcast[Overcast [Prt cldy|[Prt cldy Prt cidy{Claar
Alr Temp (C) 25.70 25,00 24.80 26.50 26.00 26.00 22.00 24.80 23,50 29.70 29,00 23.580
Wator Tamp (C) 22.80 23.00 23.50 25.50 27.00 25.10 19.70 20.00 20.10 22.80 22.00 24,00
Angliers 15 24 - §17 [}] 2 18 1 2 4 4 10 24
Fish Caught 1t 12 7 . [+ 13 4 5 1 5 20 31
Fish Kept 3 2. 4 “ ] 5 2 3 [1] 0 7 7.
Hours Fishad 19.68 26.58 40.17 . 8.00 29.26 4.00 4,00 1.34 11.75 17.75 46.00
Catch/Effort (h) 0.56 D.45 0.7 . 0.00 0.44 1.00 1.25 0.78 0,43 1.93 a.8&7
Species

IR | KIAm Ikln |kl IKirR [K}inm IKIR [ KIR Iklrn 1 kir Ikig lklr I klr Ixic

Common cacp 2 ¥ 2 2 3 1 8
wWhite sucker . i
Channai cstfish 4 2] - 1 1 5§ b 2 2 1 1 8 1€ a1
Rock bess
Lepomis wp 1
Redbreast sunfish
Smailimouth bass
Black crappile 1
wWallieys 1 1

-
Eadd

N & W
-
i
-
R N ) -
N
N ~N

r
1
1
1
'

Totmis Fer Oy

Anglers 56 21 7 a8 122
Fish Caught 30 13 i0 58 109
Fiah Kept : ] ] 5
Hours Fished 86.41 37.26 9.34 75.50 208.5
Catch/Effart (h) 0.35 0.36 1.07 0.74 0.52

-

K = Kept
R ~ Relesssd
C « Totml catch
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TABLE E-21 Creml dats reported for sasch survay day in Septsmber 1990, st the Gensral Ressrvoir.

I 4 Tuesday ] 8 Sunday 22 Smturday ‘ 27 Thursday l
1.22 .12 1.23

Day
River Stugs

1.2

Tims - Morning (0B00-1300), Médday (1301-1700), Evening {1791~2100)

{Morning | Midusy |Evening |Marning | Middmy |Evaning {Morning | Midday [Eventnp [Worning | Midday [Evening | Totals

Wesathar Prt clay|prt cldy|Prt cldy{Lt raln |Overcast|Overcast|Lt rain [Overcast|Prt cidy|Foo Prt cldyjClenr
Air Tamp (C) 20.50 24.50 23.00 16.00 18.90 18.90 17.00 18,60 18.50 17.00 18.50 19,00
 Watar Temp () 25.00 125.20 25.20 23.00 23.00 22.20 18.00 18.00 18.20 16.20 17.00 17.00
Anglers 18 12 4 22 13 V7 7 28 24 16 17 28
Fish Caupht 40 7€ s 72 5 51 14 144 136 48 78 142
fish Kept % 19 1 e 4 11 1] 12 20 13 . 129 ]
Houre Fished 20,34 52.16 10.00 71.7% 18.84 38.50 10,50 71,01 61.50 17.00 48.00 80.00
Catch/Effort (h) 1.36 1.48 0,50 0.89 1.33 1.92 1.338 2.03 1.66 2.7t 1.82 1.77
Spacius

{" IKIR LKkiRrR tkIR IkIrR |&klRrR I®KiR {kIR 1KIR I1Rlm LKirR }uklRrR [ KIR JRIC

Fallfish ] 1 1

Channe! catfish 1 5 12 3 3 1 1 50 1 12 3 By © @b

Rock bLass 1 W ) 3 ¥ 1 1 1 1 ) & 5 1

Lapomin sp 8 2 1 4 4 k< 4 2 2 1 ¥ 1 28 6 34

Redbresst sunfish 1 1 )

Blusgill 2 4 2 \ a 1 5 ) 1 8 11 20

Smallmouth bans ;] 3 51 19 2 1 38 It 10 n 5 14 74 s8] gy 15 3t 7 54 22} 132 g} 557 100 657

Pgmoxis up 1 -] 7 7

wnite cragpia 1 ] 1

Bluck crappis 2 2 2

Walisye 2 1 3 3
Totmls Per Day

Anglsrs 32 52 57 gt 202

Fish Caught 121 153 203 266 833

Fish Kept 26 31 32 45 134

Hours Fishsed 91.50 135.1 163.0 145.0 534.6

Caten/Effort (h) 1.32 1.13 1.80 1.83 1.56

K = Kept

# = Relaaned
¢ = Totml caich
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TABLE E~22

Crenl dats rsportsd for aach survey day in Septamber 1990, at the weat Dam,

Day
Rivar Stage

4 Tussday

9 Sunday

22 Saturday
1.23

27 Thursdey
23

Time - Morning (0900~1300), Middmy {1301-1700), Evening (1701-2100]

IMorning | Middsy {Evening {Morning | Middsy [Evening IMoraing | Midday {Evening |Morning | Midday |Evening | Totais

Westhsr - Prt clidy]Prt c!dy Prt cldy[Lt rein |Overcast|Ovarcmst|Overcest|Overcast|Prt cldy Fag prt cidyjClear
Alr Temp (C) 21.00 27.70 25.20 15.00 18.00 18.00 16.50 18.30 20.0 16.80 18.00 20,00
wWatsr Temp (C) 24,50 28,50 28.50 22.00 22.20 22.00 18,20 18.20 18. 20 15,80 17,30 18.50
Anglers ¢] )] 2 1] a o +] 3 0 1] [+
Fish Csught . . as . 13 . . 33 . . .
Fiab Hept . N 121 . B . . N 8 . - .
Hours Fishad . . 2.50 . 12.00 . . . 8.00 . . .
Csteh/Effort (h) . - 14.0 . 1.08 . - . a.e7 . . .
Specios
|ulxlnl_xlntxlnlktalxlnlxlnlulalx!ulKlanlnlxlnlutRHHc

Channal catfish 2 5 3 5 2& 31
Rack teas 1 2 1 2 3
Lepomis sp . 4 2 € 6
Smalimoguth blll : ] 1 1 ’ 1 1 11 2 13
wWallays 20 a 20 8 28

Totals Per Day N
Anglars 2 4 3 4] 8
Fish Caught as 13 33 . 81
Fiah Kept 21 -] ) 9 . 38
Hours Fished 2.50 12.00 9.00 N 23.50
Catch/Effort (h) 14,0 1.08 3.67 . 3.45

K = Kapt
R = Ruisased
C = Totml cstch

-~
v

———
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TABLE E-23

.
"
B
.
+

Crual oata reported for sach survay day in September 1990, =t theo East Dam.

Omy
Rivar Stoge

l 4 Tuesday ’
V.22

9 Sunday
2

22 Saturday
3

27 Thursday
1.23

Tima =~ Morning (0B00-1300). Migdsy (1301-1700). Evening {1701-2100)

{Morning | Middesy [Evening [Morning | Midday |Evening IMorning | Midday |Evening iMorning | Middey |{Evening |

Totsls

wanther Prt sldy|Prt cldy|Prt cldy|Hvy rain]|Ovsrcast Overcont|Lt rain [Overcast{Prt cldy|Pog prt cidy{Clear
Air Temp (C) 24.00 27.30 24.50 15.00 17.00 19.00 16.5 18.00 .80 15.50 21.00 18.00
Water Temp (C) 23,00 26.90 27.70 23.30 22.00 21,70 19.00 18.50 20,00 16.00 20,60 21,70
Anglers 0 2 k<] 2 o o [ ] o 1 4] Q
Fish Caught . g 1 1 . . . - . 14 . -
Fish Kept . g . . . . . . . - - .
Hours Fishsd . 4.00 0.99% 2.00 . - . - . 2.25 . .
catch/Effort (h} « a.00 1.01 0.50 . . . - . 6.22 . .
Speciss

In Ikia | kKia [ &k{rR [Kian lkir Jklr IKIR ] kiR I kIR kIR [ KIR [ KIR JKkiC

Chsnnel catfish
RoCk bsss
Bluagttl
Smalimouth bame

-

2
10.

N - N

2
11
1
2

Totals Per Day

Anglars

Fixh Csught
Fish Rapt

Hours Fished
Catch/Efteort (M)

Qhgmn

N
o

e @

K = Kspt
R = Reloasad
€ = Total eatch
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TABLE E-24 Creal data reportad for each survay day In Septamber 1990, at tha Vork Hsvan Genaratlag Station.

Dmy
River Stege

4

Tuesday

8 Sunds
1.Y2

44

22 Saturdmy

1.23

|

27 Thur;day

Time - Morning (0900~-1300), Midday (1301-1700). Evening (1701-2100)

{Worning | Midday |Evening [Morntng | Midday |Evaning {Morning | Midusy {Evening {Morning | Midday }Evening | Totals

veather prt cldy|Prt cldy|Prt cldy|Overcest|Lt ratn [Overcast|[Overcast|Overcast|Prt cldyiPrt cldy|Clear Clear
Air Temp (C) 20.80 24.00 18.30 18.00 20.00 19.60 17.30 18.30 18,50 . |18.50 22,30 15,10
Water Tamp (C) 22.70 23.90 23,30 21.70 22.00 21.50 17,80 18,50 18.20 18.50 18,00 16.70
Anglers ] -3 7 -] 28 18 1 7 20 11 1] 2
Fish Caught 2 7. ] €4 87 0 ] 17 . . [4
Fish Hept . 1 28 20 o o 8 . . 1]
Hours Flshed . 3.34 15.80 4.50 87.00 50,17 0.50 §.68 38.00 . . 0.83
£ateh/Effort (h) - 0.60 0.45% 1.33 0.B8 1.73 o.00 0.15 0.44 . . 0.00
Spacies
ifm | ®lnrn |KIRrR IXKIR [K]R [ KIR | kim Ik|R | K}R Jk)m Iklm ITK|fR JKIR TK|C
CTonmon carp ' . 3 ] 4 4
Channe! catfish 1 a 2 7 2 1 4 3 16 19
Raock bass . ) 1. 1 2 1 3 4
Lepomis sp 2 2 2 16 6
Ragbremst sunfiah -] 9 -}
Graan sunfish 1 1 1
Pumpkinssed 1 1 1
Biluegin) 3 2 ] -] 3
Smalimouth bass 1 2 B 2] 23 2 31 4 35
Bimck crappile 1 1 4 2
Wallmye a 1 1€ 4] 43 14 5 1 &7 20 87
Totals Par Day
Anglers 12 48 28 2 j:14]
Fixgh Caupht ] 157 18 4] 184
Fish Kapt g a7 2 : ] 62
Hours Fishsd 18.84 121.7 46.16 8.83 187.56
Cmtch/Effort (h} 0.48 1.28 a.38 0,00 0.88
K = Kapt
R = Aulspoad
C = Tatal catch
- . - - - -~ e » - . - . . . . -
! : - v ) .l < ) 1 :. ‘: T r - T + .
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TABLE E-25 Crae! date repartsd for each survey day {n Octobsr 1980, at tha Ganerasl Reservoir.

bay
River Stage

2 Tuesday 13 Smturday 21 Sungay 31 Wednestay

1. N « 2. 1.

Time - Morning (0BO0-1300), Middsy (1301-1700), Evening (1701-2100)

|Morning | Wiuday [Evaning [Morning | Middey |Evening [Morning | Midomy lEvening jMorning | Miudey [Evening |

Totals

waather
Ader Temp (C)

Clagr Clenr Clunr Lt rain |Prt cidy|Prt cldyjClear prt cldy|Prt cidy|Prt cldy|Overcast
17,80 18.10 - ]16.80 20.00 24,00 22,30 11,50 14,80 13.00 12.80 14.00

l

weter Temp (C) 18.00 18.50 ~ 118,80 20.50 20.80 20.10 13.20 13,20 13.00 5.80 8.80

Anglers 2 7 s 0 7 3} 22 14 0 8 1

Fish Caught 8 21 a5 42 21 . ? [ . 12 0

Finh Kept 2 [ 2 0 . . 0 o . 2 [1}

Hours Fishad 4.00 14.50 15.00 37.75 as.o0 . 58,25 88.75 . 18.00 0.26

Catch/Effort th) 2.00 1.45  {3.00 .1 0.43 . 0.12 0.07 . 0.63 D.00
Specisns

1R TKIR IKI1R Ik1hR kIR JKIR JKIR | KIR |KIR JRIR JKIR kIR

Jk{r 1 klcC

Muskallungs
Common carp
Rock besse
Lespomis sp
Bluegit!
Smalimouth bass
Largesmouth bams
Paomoxis s8p
white crappis

N0 «o @ &y v e

2
NAMND -0 L -

Totasls Par Day

Anglars

Fish Caught
Fish Kapt

Hourx Fishad
Catcn/Eftort (h)

14 17 36 9

g 2
33.50 86.75 148.0 18.25
2.21 8.73 ¢.08 0.62

76
162

287.5
0.56

K = Kspt
R = Reisssed
€ = Total catch

NOTE: Evening crasls wsers not done due to darkness.
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TABLE E~28

Creel dmtas reported for asch survey day in October 1880, at the West Dam.

Dey
River Stapge

l

2 Tussday

1.17

13 Sstucday
1.47

21 Sunday

2.30 1.86

31 Wednesday

Time ~ Morning (DS0D~1300), Midosy {1301~1700), Evening (1701-2100)

JMorntng | Migdey lEvening [Norning | Midday {Evening |Murning | Miduay |Evaning [Morning { Migdey [Evening |

Totals

Waather
Alr Temp (C)
water Tamp (C)

Anglars

Fish Caught
Fish Kept

Hours Fished
Catch/Effort (h)

Claar
17.00
17.00

o

Cimar
16.80
18.20

Clsar
17.50
16.30

Lt rain |Prt cldy|Prt cldy|Clear
18.80 23.80 21,00 10.00
21.80 20.80 13.20

0 o a

“ e aw

prt clidy|Prt cldy]Prt cldyOvercast
14.80 13.50 11.80 11.50
13.60 13.20 .80 9.680

4] 0

“ s e

00
50

Spescies

IR I KIR

K1 R

I KIR

J®lR | KIR | KIR

[KIR

J kIR I XKIR [ RIR

|l xin | KIR

lkic

Smsl imouth bass
valieys

|

|

| l I

|

L
1

I 2 2

Tatals Par Day

Anglars

Fisb Caught
Fish Kept

Hours Fished
Catch/Eftort (h)

PR

s e e O

N - ]

K = Kept
R » Relswsad
C = Total cstch

NOTE:x

L2 ]

t Y

Evening cresls wars not done dus to darkness.
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TABLE E-27 Creal duts raportad for sach survey day in Ogtobar 1880, at tha East Dam,

pay 2 Tussday- 13 Saturdmy 21 Sunday 31 Wednasday
River Stape 1.7 1.47 2.30 1.86

Time ~ Morninp (0B00-1300), Middey (13g91~1700), Evening (1701-2100)

|Morning | Midday [Evening [Morning | Midday }Evening [Morning | Middey |Evening [Morning | Midday [Evening | Totals

wWenther Clear Clanr Clear prt eldy|Prt cidy{Prt cldy|Clear prt cidy|Prt cldy|Prt cidy|Overcast
Afr Tamp (C) 18.00 18.80 - 18.70 20.10 23,80 21.00 10.00 15.00 15.00 11.30 12.00
water Temp (C) 16.00 20.10 20,80 20,50 21,580 21,10 13.20 13.20 13.00 8.50 9.10
anglers 0 <] 1] o 4] o] 0 1 1 8 9

Fish Csught . B - . . . 3 ] 8 8

Eish Kept . . . . - . . 2 ] 7 4 -
Hours Fishsd . . . . . - . 5.00 1.50 18.50 21,25
Catch/Effort (h) . - fe . . . . Q.80 g.oo 0.43 .38

Species
lnlxlnlulnlxln(xtulxlnlxln;ulnlklnlkln!xlalnlnIx-lnlxlc
1 )

Gizxard shad
Aminbon trout

1

1

1 1 1
1

1

1

Rock bass

Lepomie sp ] 1

Sma) Imouth bass 1 t

whits crappis 1 1

Black crapple 3 3 3

wallsys 1 2 3 4 a 6 10
Totals Per Day

Anglars o e} 2 17 18

Flsn Caught . . 3 16 13:]

rizh Kept N . 2 1n 13

Wours Fished . . 8.50 38.75 46,25

Catch/Eftart (h) . . 0.46 0.40 0.41

K = Kspt
R = Relasned
¢ = Total catch

NOTE: Evening crasls wars not dohe dus to darknass.
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TABLE E~28 Cres! dmts reportsd for emch survey day in October 1890, at the York Havan Geﬁaratinp Statian,
Day 2 Tuesday 13 Saturday 21 Sundny ‘ 31 Wodnesdey
River Stage 1.17 1,47 2.30 .86

Time ~ Morning (0B00~1300), Middmy (1301~1700). Evening (1701-2100)

|Morning | Midday |Evening {Morning | Widday Jevening [Morning | Midday |Evening [Morning | Midday |Evening | Totals
Weether Clear Clear Clear Prt cldy|Prt cldy|Overcast|Clanr prt cldy|Prt cidy]Prt cidy|Prt cldy Overcast
Air Teamp (C) 18.00 18.80 13.00 22.00 24.50 22.50 12.00 18.00 14.00 14.00 16.80 2.
water Temp (T) 19.80 18.50 17.30 20.00 20.10 20.00 12.30 12,80 13.00 9.70 8,80 8.70
anglers 5 0 a- ) 0 8 4 a 2 0 1 5
Flan Caught 44 . 12 a . ] 1€ 7 & - ) ]
Fish Kapt 1 . 3 0 . a 0 3 ;] . 4 8
Hours Fished 5,00 - 3.50 0.75 . 14,01 10.75 11.25 10.00 « 3.00 10.50
Catch/Effart {h) B.80 . 3.43 0.0 . 0.00 1.48 0.62 0.60 - 2,00 0.86
Spucies
InlenlxlnlxlalxlulxlnlKlRIKialxlnlxlnlxlnlxlnlxrn|ch
Common cArp 1 1 2 2
Channa) catfish 1 12 1 13 114
Rock bmss 4 1 2 2 1 7 38 10
Lapomis sp ? 1 1 2 2 4
Blusgilt 1 8 t 8 8
Smalimputh bass 35 1 3 a. 1 1 3 ki) 6 45
wallays 1 8 2 1 ¥ 11 5 16
Totals Per Day
Anglers 8 10 10 (] 34
Fish Caught 56 1] 28 15 100
Fish Kapt 4 o : ] 12 25
Hours Fished 8.50 14.76 32,00 13,50 68.76
Catch/Effort (h) .58 G.00 0.01 1.11 1.45

R » Kspt
R = Relsssad
C = Total catch

- PO ) pl -
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TABLE E-28 Cres! dats reported for sach survay day in Novembsr 1830, at the General Reservoir,

Day 4 Sunday 7 Wednepday 17 Saturday ‘ 19 Monday i
River Staga 1.50 1.44 1.84 1.71

Tims - Morning (DBO0-1300), Middey (1301~1700). Evening (1701-2100)
{Morning | Middsy [Evening [Marning | Midday |Evening {Morntng | Midday |Evening {Morning | Midosy jEvening | Totals

Weather Haze Prt clay prt cldy]Prt clidy Overcast|Prt cidy {cisar Clear
Alr Temp (C) 13.00 15.00 8.50 10.50 8.50 9.00 0.00 5.00
wWater Tamp (C) 12.50 12.80 .00 t1.40 7.00 8.00 8.00 5.30
Anglers 35 27 3 [} o & 1] 1
Eish Caught 183 122 ? a . :] . o
Fiah Kept 20 4 8 4] . 7 . g
Hours Fished 85.00 94.00 2,00 8.84 . 11.50 " 0.17
Catch/Effort (h) 2.51 1.30 3.50 g.s0 - 0.70 . 0.00
Specien
lRlK|RIK}RlK|RiKlRlKHxlxIRlKIRlutnlnlnlxlnlulalleIKIc
Channal catfish 1 1 2 2
Rock bass 1 3 a 4
Lapomis sp 1 -t 1 3 3
Biluspiil q 4 4
Smallmouth buas 132 18} N3 41 2 7 1 7 . 255 29 204
Largamouth bass 4 2 4 ] 8
white crapple s i i 5 S
Totals Par Dey
Anglars 62 8 5 1 77
Fish Caught 285 15 8 o 308
Fish Kspt 24 5 7 [+] a6
Hours Fished 169.0 10.84 . t1.50 0.17 181.5
Catch/Eftort (h) 1.78 1.38 0.70 a.00 .70
K = Kspt

R = Reloased
C = Total catch

NOTE: Evening cresln mars not dons dus to darknuss.
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TABLE E~30

Crea! dntn reported for ssch survey day in November 1980, at the Wast Dam,

Day
River Stepe

4 Sunday

1.50

7 Wednasdey 17
1.44

Snturday

18 Monday

1.71

Tims = Moraing (0DOD~1300). Middmy (1301-1700), Evening (1701-2100)

JMorning | Middmy lEveninp IMorning | Midday |Evening [Morning | ®midday |Evaning [Morning | Midday ]JEvening | Totals

wasther
Alr Tamp {(C)
wWater Tamp (C)

Anpliers

Flgh Caught
Fish Kept

Haurs Fished
Catch/Effort (h)

Haze
14.10
11.80

25
.00

opoow

Prt cldy
15.80
12.20

3
14
4.00
3.50

Prt clidy
10.50
10.50

3
8
2
3.75
2.13

prt cldy Prt cldy
10. 00
9.80 6.00

0 o

Prt cldy
10.00
€.50

1]

R

Clear
0.50
4.70

P

Speciss

IR IKIR I kIR IRIR IKIR [KIR kIR fRIR IKIA [KIR IKIR fklRrR JklRrR |ric

Pumpk insead 1 1 7

Smal imouth bans 10 5 15 15

wWallaye 3 1 2 4 6
Tatals Per Doy

Anglars 8 3 [+} 1] {9

Fish Caught 14 8 . . 22

Fish Kept 1] 2 . . 2

Houre Fishecd 6.25 3.75 . . 10.00

Catch/Effort (h) 2.24 2.13 . . 2.20

K = Xapt
R = Releaned
C = Total catch

NOTE: Evaning creels ware not dons due to darkness.
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TABLE E-31 Crae) data raported for sach wurvay day in November 1880, at the East Dam,

Day 4 sunday 7 Wednesdnay 17 Saturdasy 18 Mondsy
River Stags 1.50 1.44 1.84 1.71

Time ~ Morning (09DD~1300), Midday {1301~1700). Evening (1701-2100)

{Morning | Micdey JEvening IMorning | Midday |Evaning |Morning | Midday [Evening [Morning | Midday [Evening | Totsis

Westher Haze pri cldy Prt cldy|Prt cldy prt clidy|Prt cldy Cinar Clear

Alr Temp (C) 14.00 16.70 . .50 8,50 10.00 2.70 6.50

water Temp (C) 11.50 12.00 10.00 10,30 7.20 8.00 4.70 5.30

Anplers 8 12 2 2 5 0 1 1

Fish Caught 15 10 4 [+] 13 . [ 1 .
Fish Kept . 2 . 0 o . 0 1

Hours Fishsd 18.50 15.25 3.50 0.50 8.00 . 1.00 0.50

Catch/Effort (h) 0.7 0.70 1.14 0.00 1.44 . 0.00 2.00

Species
IR I kIR IRIR |KIR frin kIR {R1® [ KIR lklrR IKIR JriR IRIR [K]R Pxilc

Brown trout 1 1 1
Falifiab 1 A 1
Channel catfish 1 1 1
Sluegill 1° 1 1
Smultmouth bass 10 a3 2 1 16 16
Lurgemouth bass 2 2 2
Wallaym 3 2 2 2 1 ] 18 3 1

Totuls Par Day

Anglars 20 4 S 2 N
Fish Caught 25 4 13 1 43
Fish Kept 2 0 ] 1 3
Hours Flishsd 33.7% 4.00 9.00 1.50 48.25
Catch/Effort (h) N 0.74 1.00 1.44 0.67 0.89
R = Hapt

R » Relossad
C = Totas}! catch

NOTE: Evening crasls wsrs not done dus to darkness.
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TABLE E-32

Creel data reported for asch survey day in Novembar 1980, at the V

ork Haven Genarsting Station,

Dmy
fiver Stags

4 Sunday

7 Wadnasdey

1.44

17 Saturdasy
1.84

16 Monday

L7

Time - Morning (0800~1200), Midday (1301-1700), Evening (1761~2100)

|Morning | Midday |Evaning iMorning | Middey [Evaning {Rorning |} Middsy {Evening |Morning | Midday lEv-nlnn I Totals
Wanther Prt clday|Prt cldy|Prt clidy|Prt cldy|brt cldy|[Prt cidy|Overcast Prt¢ cldy|Clasar Clamr Claar Clear
Air Temp (C] 13.00 19.50 15.80 6.00 11.80 €.90 9.00 8.00 5.70 1.50 6.20 5.70
watar Tsmp {(C) 11.00 11.80 11.80 10.10 10.80 10.20 7.30 7.70 8.00 4,80 5.20 5.50
Anglers 4 23 ‘19 2 2 8 1 0 [/} 0 1] 0
Fish Caught 13 22 18 3 42 21 0 . B . . .
Flsh Kept 2 17 - 1 7 16 o B . . . .
Houra Fishsd 13.75 61.25 17.33 2.00 10.00 18.17 2.75 . . . . .
Catch/Eftort (h) 0.85 0.43 0.82 1.60 4.20 1.18 0.00 . . . - -

Spacies

IRIK!RIKIR!KIRIKIR!KIRlxlnlxlklxlnlx)nlnlnlxlnlulalnlc
Channel catfish 1] 1
Rock bass 2 2 3 4 3 7
Lepomis sp : 2 2 4 4
Redbrenst aunfish 2 2 k4
Smalimouth Luas 11 4 4 12 12 2 1 35 7 1 10 85 32 97
Largamouth bass 1 1 1
Yallow parch 1 1 1
wWallaye 1 1 2 1 3 4

Totels Par Day

Angplars a8 12 1 0 49
Figh Caught 51 66 o . 17
Fish Xapt 19 24 o . 43
Hours Flshad 82.33 30.17 2.75 . 115.2
Catch/Effort (h) 0.62 2.19 0.00 . 1.02

K » KeDt
R = Releansd
C = Total catch
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TABLE F~1 WATER QUALITY DATA COLLECTED AT ZONE 1 NEAR TMINS, 199C.

[ - - e 2 0 . e v e e 0 e A S e . o S S B e S o 0 sk o e P o e s O G B 8 P i S e 8

CURRENT VELOCITY

TEMPERATURE (C) DISSOLVED SECCHI —===esow—wmmo——n TOTAL SAMPLE

--------------- OXYGEN DISC SURFACE BOTTOM CONDUCTIVITY DISSOLVED DEPTH TIME OF
DATE AIR WATER PH (MG/L) {c™) {(CM/SEC) (CM/SEC) (UHMOS/SEC) SOLIDS (M) COLLECTION
D4APR 6.5 8.5 8.2 10.2 . 24.0 . . . . 20:17
11APR 6.0 10.8 7.8 11.0 . 20.0 . . . . 21:41
12APR 6.5 10.3 7.5 11.1 132.1 . . . . . 11:45
16APR 11.0 13.5 7.6 10.6 . 34.0 . . 22:28
23APR 15.0 17.0 7.9 10.5 . 15.0 . . . . 22:09
30APR 14.5 17.0 7.8 10.2 . 10.0 . . . . . 21:23
04MAY 13.0 14.8 8.0 8.0 127.0 . . . . . 8:45
07MAY 17.5 15.0 7.8 9.0 . 18.0 - 21:55
14MAY 12.5 15.8 7.3 8.5 27.0 . 23:17
2 1MAY 12.0 15.6 8.0 8.6 . 43.0 21:27
23MAY 20.0 16.9 7.1 8.1 68.6 . N 12:10
31MAY 11.5 15.5 7.4 10.8 . 29.0 . . 23:45
U4JUN 14.0 18.4 7.9 8.0 . 15.0 21:45
12JUN 14.0 17.0 7.9 8.5 . 12.0 . - 22:55
15JUN 22.5 238.2 7.9 8.9 81.3 . . - . 13:30
18JUN 21.5 24.5 8.0 8.6 . 4.0 . . 22:47
25JUN 20.5 23.5 8.1 15.4 . 3.0 . . . 21:33
2BJUN 30.0 28,2 8.2 12.4 96.5 . . . 13:10
02Jul 18,5 24.5 8.4 11.5 . 2.0 . - . . 23:41
09JUL 23.9 27.0 8.4 11.2 . 0.0 . . . 23:39
16JUL 22,0 21.0 7.4 7.7 . 34.0 . . . 21:57
18JUL 28.5 24.5 7.2 7.7 53.3 . . . . . 13:25
24JUL 20.4 25.0 8.0 9.2 . 6.0 . - . 23:05
01AUG 20.0 26.0 8.4 10.7 . 4.0 . . . 21:41
06AUG 22.0 24 .1 7.3 7.5 . 2.0 . . . . 22:31
14AUG 25.5 26.9 8.2 8.8 81.3 . . . - 12:40
14AUG 20.0 25.5 8.3 10.0 . 4.0 . - 23.08
21AUG 18.0 19.0 8.2 7.9 . 5.0 . . . . 20:55
27AUG 22.0 24.2 7.6 8.0 . 5.0 . . . . 22:49
30AUG 22.5 23.8 757 7.9 88.9 . . . . . 9:08
Q7SEP 30.0 25.6 8.2 11.8 101.6 . . . . . 13:05
24SEP 18.0 16.3 8.1 9.8 208.3 . . . . . 13:03
300CT 16.5 8.3 7.9 10.8 137.2 . . . . . 14:55
16NOV 8.0 6.4 8.2 11.8 160.0 . . . . . 8:50

- - - " - - P -




TABLE F~2 ATER QUALITY DATA COLLECTED AT ZONE 2 NEAR TMINS, 1990.

CURRENT VELOCITY

TEMPERATURE (c) DISSOLVED SECCHI  ==mo————w—e——wes TOTAL SAMPLE

—————————————— OXYGEN DISC SURFACE BOTTOM CONDUCTIVITY DISSOLVED DEPTH TIME OF
DATE AIR WATER PH (MG/L) (CcM) (CM/SEC) (CM/SEC) (UHMOS/SEC) SOLIDS (M) CDLLECTION
12APR 3.0 9.7 7.8 10.8 104.1 . . A . . 8:15
19APR 2.0 11.4 7.8 11.6 132.1 . . 210 . . 0:20
DamMAY 14.0 15.5 7.7 11.0 106.7 . . . . . 12:25
10MAY 17.5 17.2 7.3 9.3 88.9 . . 210 . . 0:57
23MAY 18.5 17.1 7.2 9.2 66.0 . . . . . 11:15
JIMAY 7.5 14.2 7.3 8.8 25.4 . . 190 . . 1:40
06JUN 23.0 20.7 7.8 9.2 86.4 . . 250 . 2G:20
15JUN 21.0 22.7 7.8 10.0 78.7 . . . . - 12:30
21JUN 19.0 23.9 7.1 7.6 48.3 . . 250 . - 1:15
28JUN 25.0 26.3 8.7 4.2 78.7 . . . . . 8:50
T8JuUL 26.5 23.2 1.7 9.3 63.5 . . . . . 9:85
31JuL 23.0 27.2 8.3 11.2 66.0 . . 250 . . 2:30
09AUG 16.0 24.5 7.8 - 8.6 101.6 . . 300 - . 2:30
14AUG 25.5 26.8 8.4 13.1 86.4 . . . . . 11:45
ZBAUG 26.5 25.3 8.0 8.7 84.0 . . 250 . . 19:35
30aUG 22.7 24.3 7.6 8.7 101.6 . . . . . D: 47
06SEP 21.0 23.9 8.3 10.6 81.3 C. . 275 . . 0:30
075EP 24.7 24.7 8.3 10.2 76.2 . . . . 9:05
24SEP 14.0 15.5 7.8 8.1 210.8 . . . . - 9:18
28SEP 15.0 16.8 8.1 10.8 177.8 . . 270 . - 18:42
04a0CT 14.5 16.9 8.1 8.8 111.8 - . 300 . . 0:25
300CT 10.0 8.7 8.5 10.6 114.3 . . . . 10:05
08NOoV 3.0 9.4 8.3 11.2 167.6 . 250 . . 17:57
16NOV 7.5 6.3 8.0 1.7 154.9 . . . 9:25

s s e ot - - [ S—— - ot o i 00 e o O i S S




TABLE F- 3 WATER QUALITY DATA COLLECTED AT ZONE 4 NEAR TMINS, 1880.

TEMPERATURE (C) DISSOLVED SECCHI —w==~——m=wm=—ees TOTAL SAMPLE
—————— ——————- OXYGEN DISC SURFACE BOTTOM CONDUCTIVITY DISSOLVED DEPTH TIME OF

DATE AlR WATER PH (MG/L) (cw) (CM/SEC) (CM/SEC) (UHMOS/SEC) SOLIDS (M) COLLECTION
04APR 7.0 7.5 8.3 11.2 . as.o0 . . . . 20:40
04APR 7.0 7.2 8.4 11.4 . 30.0 . - . . 20:54
11APR 7.0 8.0 7.9 11.5 . 22.0 . . . . 21:26
11APR 8.5 9.0 8.3 11.4 . 27.0 . . . . 22:24
16APR 12.0 10.4 7.5 10.7 . 35.0 . . . . 21:58
16APR 12.0 10.5 7.6 10.8 . 36.0 . . . . 22:13
18APR 5.0 9.9 7.5 11.2 78.7 . . 150 . . 23:20
23APR 15.0 16.2 7.8 10.5 . 21.0 . . 22:30
23APR 14.5 16.1 7.8 10.5 . 27.0 . . . 22:44
30APR 17.5 17.2 8.7 10.7 . 24.0 . . . . 20:48
30APR 16.0 17.2 8.2 10.7 . 20.0 . . . . 21:02
Q7MAY 16.5 16.0 7.9 10.2 . 26.0 . . . . 22:12
07MAY 16.0 16.0 8.1 10.2 . 21.0 . .. . . 22:56
QoMAY 18.0 18.0 7.4 11.0 106.7 . . 208 . . 23:55
14MAY 14.0 16.0 7.4 10.2 . 48.0 . . . . 22342
14MAY 14.0 16.0 7.4 10.1 . 41.0 . . . . 22:56°
21MAY 12.0 15.0 7.5 8.0 . 36.0 . . . . 21:48
21MAY 12.0 16.0 7.2 9.2 . 48.0 . . . . 22:03
31MAY 12.5 ., 17.0 7.8 8.1 68.6 . . 160 . . 0:20
31MAY 15.5 18.0 7.8 11.5 . 36.0 . - . . 21:27
31IMAY 15.0 18.0 7.8 11.4 . 55.0 . . . . 21:45
04JUN 16.0 18.5 .8.6 9.5 . 26.0 . . . . 21:26
04JUN 13.8 19.85 8.3 9.5 . 27.0 . . . . 22:04
06JUN 22.5 21.8 8.3 10.7 98.1 . . 200 . . 21:25
T2JUN 15.85 20.1 8.1 9.5 - 17.0 . . . . 22:26
12JUN 15.5 18.1 8.1 8.5 . 23.0 . . . . 22:40
18JUN 21.5 25.5 8.0 8.9 . 22.0 . . . . 23:04
18JUN 21.0 25.8 8.1 8.8 . 18.0 . . . . 23:17
21JUN 18.5 24 .4 7.1 8.8 96.5 . . 250 . . 0:16
25JUN 20.5 23.6 9.0 12.2 . 17.0 . . . . 21:54
25JUN z0.0 23.8 9.0 11.0 . 17.0 . . . . 22:07
02JuL 20.5 25.0 B.1 8.8 . 12,0 . . . . 23:18
Q2JuUL 18.0 24.4 8.2 9.4 . 12.0 . . . . 23:58
08JuL 25.0 27.0 8.5 9.5 9.0 . . . . 22:43
0sJuUL 24.8 27.0 8.5 8.8 15.0 . . . . 23:18
16JUL 21.5 20.0 8.1 8.5 . 30.0 . . . . 21:34
16JUL 21.0 20.0 7.4 8.3 . 24.0Q , . . . 22:18
24JUL 20.0 25.0 7.7 8.4 . 18.0 . . . . 23:23
24J4UL 20.2 25.0 7.7 8.3 . 17.0 . . . . 23:37
30JUL 25.5 28.2 7.9 8.3 165.1 . . 190 . . 20:1)
01AUG 20.2 26.0 8.5 9.2 . 18.0 . . . . 22:00
01AUG 20.5 25.5 8.2 9.5 . 12.0 . . . . 22:15
06AUG 22.8 24.5 7.9 8.4 . 12.0 . . . . 22:09
06AUG 22.0 24.0 7.7 8.5 . 18.0 . . . . 22:53
08AUG 19.0 25.1 7.5 8.4 124.5 . . 250 . . 1:08




TABLE F-3 CONTINUED.

—_— — —— e e s o _......__....__......__...._...,......__.._.._...._........__-..__..-......._......__...._............_...._._........._......._....._.._.__._

TEMPERATURE (C) DISSOLVED SECCHI  w=rm=me—omseoemanme TOTAL SAMPLE

——————————————— OXYGEN D1sC SURFACE BOTTOM CONDUCTIVITY DISSOLVED DEPTH TIME OF
DATE AIR WATER PH (MG/L) (ca) {CM/SEC) (CM/SECJ (UHMOS/SEC) S0LIDS (M) COLLECTION
14AUG 20.5 26.0 8.5 9.8 . 15.0 . - . . 22:35
14AUG 21.0 25.9 8.5 8.9 . 17.0 . . . 22:49
21AUG 17.5 20.8 8.2 9.5 14.0 . . 21:21
21AUG 17.0 21.0 8.2 8.8 16.0 . 21:37
27AUG 23.0 25.0 7.6 9.8 21.0 . 22:14
27AUG 23.0 24.5 7.7 9.6 . 23.0 . . . 22:29
28AUG 27.0 25.7 8.1 11.6 137.2 . . 200 . . 20:38
O5SEP 23.0 24.5 7.8 8.2 94.0 . . 180 . . 23:28
25SEP 4.0 17.0 7.7 10.1 182.9 N . 198 . . 20:06
030CT 15.0 17.5 8.4 10.0 261.6 . . 210 . . 23:29
OBNOV g.3 2.0 8.0 11.0 147.3 . . 200 . . 19:41




TABLE F-4 WATER QUALITY DATA COLLECTED AT ZONE 7 NEAR TMINS., 1990,

———— [rep—— .--—-..._-...__._.—.--—_.._......___._-_—......_............-.-———.--..........._—_-—_—-..-..........—-.-....-...._.......--.-—-...-—-......_——

CURRENT VELOCITY

TEMPERATURE (C) DISSOLVED SECCHI  ==w——=m——mm—mems TOTAL SAMPLE

o o OXYGEN DIsc SURFACE BOTTOM CONDUCTIVITY DISSOLVED DEPTH TIME OF
DATE AIR WATER PH (MG/L) (CMm) (CM/SEC) (CM/SEC) (uHMOS/SEC) SOLIDS (M) COLLECTION
04APR 6.5 8.1 8.5 1.2 81.3 4.0 10.0 . 122 1.8 9:00
Q4APR 6.5 7.1 B.1 11.0 . 35.0 . . . . 21:34
04APR 6.8 7.5 7.8 11.2 . 52.0 - . . . 21:47
11APR 7.0 9.5 7.9 - 11.8 . 40.0 . . . . 20:59
11APR 7.0 9,2 7.6 11.4 . 30.0 . . . . 21:10
12APR 5.0 8.3 6.6 11.4 88.1 . . . . . 10:00
16APR 13.0 10.5 7.7 10.9 . 33.0 . . - . 20:35
16APR 12.0 10.5 7.4 10.7 . 46.0 . . . . 21:31
1BAPR 8.5 9.8 7.3 11.2 68.6 . . 180 . . 20:25
23APR 17.0 16.0 7.7 10.2 . 28.0 . - . . 21:08
23APR 16.5 16.0 7.6 10.1 . 33.0 . . . . 21:48
30APR 14.0 17.2 7.9 10.7 24.0 . . . . 22:40
30APR 13.5 17.1 8.0 10.4 . 27.0 . . . . 23:08
02MAY 15.0 16.7 7.6 10.4 88,1 5.0 2.0 . 150 0.8 8:25
D4AMAY 13.0 14.9 7.4 9.3 124.5 : N . . . . 10:156
O7MAY 17.0 15.2 8.4 11.3 . 40.0 . . . . 21:35
o7MAY 16.5 15.2 8.2 11.2 . 44 .0 . . . . 22:29
DaMAY 21.5 18.2 8.2 11.6 73.7 . - 240 . . 20:42
14MAY 15.0 15.0 7.6 9.6 . 38.0 . . . 21:30
14MAY 15.0 15.0 7.4 9.5 - 43.0 . . . . 21:44
21MAY 12.0 15.0 7.2 8.0 . 58.0 . . . . 22:38
21MAY 12.0 15.0 7.2 2.0 . 53.0 . . . . 23:09
23MAY 15.0 15.1 7.8 11.1 48.3 . . . . . 9:05
30mAY 15.3 16.2 7.6 9.8 55.9 . . 200 . . 21:16
31MAY 14.5 17.0 7.5 1.8 . 46.0 . . . . 22:22
31MAY 13.8 17.2 7.4 11.6 . 52.0. . . . . 22:53
04JUN 13.5 18.8 8.0 8.5 . 40.0 . . . . 22:43
04JUN 13.0 18.9 7.9 9.4 . 43.0 . . . . 22:55
05JUN 16.0 17.3 8.0 9.9 91.4 4.0 2.0 . 143 1.0 2:10
06JUN 24.0 21.0 7.7 11.2 81.3 . . 225 . . 23:30
12JUN 16.0 19.8 8.3 10.2 . 34.0 . . . . 21:48
12JUN 16.0 19.8 8.2 9.8 . 36.0 . . . . 21:58
15JUN 18.0 21.6 7.7 8.9 88.8 - . . . . 9:05
1BJUN 21.% 25.5 8.5 10.4 . 21.0 . . . . 22:15
18JUN 21.5 25.5 8.4 10.0 - 24.0 . . . . 22:27
20JUN 21.0 23.9 7.2 8.1 17.8 . . 260 . . 21:13
25JUN 18.0 22,5 8.5 11.7 . 19.0 . . . . 23:10
25JUN 18.3 22.8 8.7 12.4 . 23.0 . . - . 23:33
28JUN 26.5 23.9 7.5 9.2 66.0 . | . . 9:43
0Z2JuL 23.0 25.0 8.5 10.8 . 21.0 . . . 21:43
02JUL 21.0 25.0 8.6 10.8 . 21.0 . . . . 22:09
a8JuL 26.0 27.0 8.4 10.5 . 165.0 . . . . 22:12
09JUL 25.5 27.0 8.4 10.5 . 15.0 . . . . 22:22
10JUL 28.0 26.5 7.7 8.3 66.0 2.0 3.0 . 228 0.5 9:45
16JUL 21.0 21.2 7.2 7.8 . 43.0 . . . . 22:23
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TABLE F-4 CONTINUED.

A e - - - e o e S . e = e e P o B o P O S D S e e £ S 7 T

CURRENT VELOCITY

TEMPERATURE (C) DISSOLVED SECCHI  ~weo—me—mes—me—= TOTAL SAMPLE

e ————— ——— OXYGEN DIsC SURFACE BOTTOM CONDUCTIVITY DISSOLVED DEPTH TIME OF
DATE AlIR WATER PH (MG/L) {(CMm} (CM/SEC) (CM/SEC) (UHMOS/SEC) SOLIDS (M) COLLECTION
16JUL 20.0 21.0 7.1 7.8 - 38.0 ' . . . 23:35
18JUL 27.0 23.4 7.0 T 8.3 50.8 . . - . - 12:45
24JUL 22.%5 25.8 8.0 8.8 . 29.0 . . . 21:28
24JUL 22.0 25.8 7.5 © 8.3 . 34.0 . . . 21:41
30JuL 24.0 27.5 7.8 10.0 121.9 . . 350 . 23:35
01AUG 21.0 25.2 8.2 10.5 . 21.0 . . . . 22:33
O3AUG 20.0 25.2 8.6 10.5 . 14.0 . . . . 23:23
06AUG 22.8 23.8 7.6 8.2 . 20.0 . . . 21:38
06AUG 22.8 23.7 7.7 8.4 . 27.0 . . . . 21:49
07AUG 23.5 22.9 7.5 7.3 149.9 4.0 3.0 - . 0.8 9:05
0BAUG 21.0 25.4 7.6 9.4 111.8 . . 300 . . 21:15
14AUG 23.0 24,1 7.7 8.3 711 . . . . . 9:35
14AUG 22.0 25.4 8.3 12,2 . 24.0 . . . . 20:58
14aUG 21.5 26.8 8.6 11.8 . 18.0 . - 21:39
21AUG 17.0 20.0 7.7 9.6 15.0 . . . 22:10
21AUG 17.5 20.0 7.8 10.8 - 14.0 . . . . 22:38
27AUG 24.5 24.9 B.2 9.4 . 24.0 . . . 21:14
27AUG 24.5 24.9 8.2 9.3 . 30.0 . . . 21:28
2BAUG 25.0 25.9 B.4 10.7 53.3 . 250 . . 23:47
30AUG 25.0 24.2 7.9 8.9 68.6 . . . . . 12:30
O5SEPR 25.0 24.1 8.1 10.1 76.2 . 325 20:30
Q7SEP 27.0 24.3 8.1 8.9 94.0 . . . . . 11:25
10SEP 22.5 20.8 7.8 8.0 84.0 5.0 2.0 . 218 0.7 9:55
24SEP 16.5 15.6 8.2 10.0 68.6 . . . . 12:23
26SEP 13.0 16.5 8.4 11.8 50.8 . . 340 . . D:40
010CT 15,83 16.7 7.9 8.5 94.0 2.0 3.0 . 228 0.8 8:55
Q30cCcT 17.0 7.4 7.9 11.0 g3.8 . . 325 . . 20:00
300CT 12,5 8.8 7.8 10.7 25.4 . . - . . 12:00
05NOV 14.0 11.4 7.4 9.9 86.4 1.0 1.0 . 149 1.6 10:43
agnNov Q.3 2.5 8.4 1g.8 68.6 . . 225 B . 22:00
16NOV 12.5 5.6 8.2 12.3 40.6 . . . . 11:30
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TABLE F-5 WATER QUALITY DATA COLLECTED AT ZONE B NEAR TMINS, 1890.

0 1 S > S O ——— e e e S 7 o e e 7 T e e e o R P P S S P A e o O . o s P e 8 e SR e S o

TEMPERATURE (C) DISSOLVED SECCHI we——m—=memo—wms TOTAL SAMPLE

et o e OXYGEN DISC SURFACE BOTTOM CONDUCTIVITY DISSOLVED DEPTH TIME OF
DATE AIR WATER PH (MG/L) (Cm) (CM/SEC) (CM/SEC) (UHMOS/SEC) SOLIDS (M) COLLECTION
04APR 5.7 8.3 8.1 11.4 76€.2 5.0 4.0 . 151 1.4 9:15
04APR 7.0 7.2 8.1 t1.2 . 30.0 . . . . 21:22
11APR 8.0 9.2 7.8 11.5 . 33.0 . . . . 20:47
12APR 5.0 8.4 7.6 11.6 86.5 . . . . . 9:25
16APR 12,0 10.85 7.5 10.8 . 39.0 . . . . 21:44
18APR 7.0 9.8 7.4 1.2 63.5 . . 200 . . 21:20
23APR 17.0 16.0 7.8 10.0 . 27.0 . . . . 21:1
30APR 14.0 17.3 B.4 10.8 . 29.0 . . . . 22:53
02MAY 16.3 16,9 7.8 10.0 78.7 4.0 5.0 . 184 1.1 9:10
04MAY 183.0 16.2 7.2 9.7 127.0 . . . . . 10:40
O7MAY 17.5 15.5 8.3 11.4 . 21.0 . . . . 21:21
Q9MAY 20.5 18.2 8.0 11.3 68.6 . . 240 . . 22:00
14MAY 14.0 15.1 7.3 9.5 . 22.0 . . 21:57
21MAY 12.0 15.0 7.1 9.0 . 55.0 . . . . 22:25
23mMay 16.5 15.1 7.8 11.5 50.8 - . . . . 9:45
30MAY 14.0 16.0 7.2 . 9.3 45,7 . . 185 . . 22:12
31MAY 14.5 17.0 7.7 11.5 . 43.0 . . . . 22:08
04JUN 13.0 18.7 7.9 9.0 . 27.0 . . . - 23:08
OS5JUN 16.5 16.8 7.8 9.9 66.0 2.0 4.0 . 147 1.2 9:30
D7JUN 22.5 21.0 7.7 11,2 78.7 . . 225 . . 0:30
12JUN 16.0 19.9 8.2 10.1 . 30.0 . . . . 22:10
15JUN 19.5 21.7 7.6 9.0 78.7 . . . . . 10:40
18JUN 22.0 25.0 8.3 10.1 . 21.0 . - . . 21:44
20JUN 22.0 23.8 7.1 7.4 25.4 . . 2785 . . 2216
25JUN 19.0 22.6 8.6 12,2 . 17.0 . - . . 23:20
28JUN 29.0 24.9 7.5 9.4 71 . . . . 11:27
D2JUL 21.5 25.0 8.5 10.5 . 7.0 . . . . 21:55
gaJuL 26.0 27.0 8.7 10.2 . 11.0 . . . - 21:31
10JUL 27.0 25.9 7.6 7.7 63.5 1.0 4.0 . 224 g.8 9:30
16JUL 21.5 21,7 7.0 7.8 . 45.0 . . . . 22:5t1
18JUL 27.0 23.1 7.1 -8.0 50.8 . . . . . 10:50
24JUL 20.2 25.5 7.4 8.5 . 23.0 . . . . 23:50
30JUL 24,5 27.1 7.8 10.3 83.8 . . 350 . . 22:22
01AUG 21.0 25.0 8.3 8.8 . 23.0 . . . . 22:47
06AUG 22.5 23.5 7.2 8.1 . 21.0 . . . . 21:08
07AUG 23.0 22.8 7.4 8.2 116.8 0.0 4.0 . . 0.9 8:25
DBAUG 20.0 25.5 7.6 9.0 114.3 . - 325 . . 22:39
14AUG 23.0 23.8 7.7 8.6 81.3 . . . . . 10:07
14AUG 22,5 25.2 8.4 11.86 . 18.0 . . . . 21:10
21AUG 17.0 20.0 7.8 10.8 16.0 . . . . 22:28
27AUG 24.5 24,7 8.1 9.2 . 24.0 . . . . - 21:43
28AUG 24.0 25.5 8.0 -10.0 55.9 . . 250 . . 0:54
30AUG 25.0 24,2 7.9 - 9.8 68.6 . . . . . 13:00
0SSEP 24.5 23.9 7.¢ 10.1 91.4 . . 340 . . 21:25
07SEP 25.0 24.2 7.7 8.5 88.9 . . . . . 10:43




TABLE F-5 CONTINUED.

e e o e i e o . e o o ..__......___..._,.,_,..___._,_..,_.__.__,___.__.__._.._____,..__..___,__.___,_____.____._-_...__,...___.___.___,_,_.._

CURRENT VELOCITY

TEMPERATURE (C) DISSOLVED SECCHI - TOTAL SAMPLE

———————— OXYGEN DISC  SURFACE BOTTOM CONDUCTIVITY DISSOLVED DEPTH TIME OF
DATE AIR WATER PH (MG/L) (CM) (CM/SEC) (CM/SEC) (UMMOS/SEC) SOLIDS (M) COLLECTION
10SEP 22.0 20.6 7.5 8.1 73.7 2.0 1.0 . * 280 0.7 9:40
245EP 15.0 14.6 7.6 10.0 58.4 . . . . . 10:42
26SEP 13.0 16.5 8.3 12.2 63.5 . R 340 . . 1:41
010CT 16.0 16.6 7.7 9.2 76.2 0.0 5.0 . 240 0.7 9:10
030CT 15.0 17.2 B.5 10.8 88.9 . . aso . . 21:13
300CT 15.0 9.6 8.5 10.9 25.4 . . . . . 13:00
OBNOV 13.0 11.8 7.5 10.1 55.8 4.0 4.0 . 183 1.4 10:27
0BNOV 1.0 g.2 7.8 11.4 78.7 . . 225 . . 23:11
16NOV 17.0 7.6 7.9 12.0 38,1 . . . . . 12:05




TABLE F~6 WATER QUALITY DATA COLLECTED AT ZONE © NEAR TMINS, 1980.

v e o e o . S o . g el A e S A P A i e e S g o 0 o e S 0w o o e S e S s U e o S D S O o T S 0

CURRENT VELOCITY

TEMPERATURE (C) DISSOLVED SECCHI —-=mm=—momsoe-—= TOTAL SAMPLE

e et e o e OXYGEN DISC SURFACE, BOTTOM CONDUCTIVITY DISSOLVED DEPTH TIME OF
DATE AIR WATER PH (MG/L) (CM) (CM/SEC) (CM/SEC) (UHMOS/SEC) SOLIDS (M) COLLECTION
04APR 7.0 8.1 7.8 11.2 83.8 17.0 10.0 . 137 1.8 9;30
D4APR 7.0 7.8 .7.8 11.0 . 40.0 . - . . 21:08
11APR 8.0 8.1 7.8 1.3 . 21.0 . - . . . 20:33.
12APR 3.5 8.3 7.7 11.4 96.5 . . . . . 8:50
16APR 12.0 10.9 7.4 10.8 . 34.0 . . . . 20:52
18APR 5.0 9.8 a.0 11.2 711 . . 180 . . 22:13
23APR 17.0 16.0 7.7 10.0 . 27.0 . . 21:34
30APR 14.8 17.5 8.1 10.8 . 20.0 . . . . 22: 21
02MAY 16.5 16.9 7.9 9.9 98.1 12.0 12.0 . 158 1.7 8:45
04MAY 15.0 15.2 7.4 2.9 106.7 . . . . . 11:50
O7MAY 16.5 15.8 8.4 11.2 . 24.0 . . 22:44
ogMAY 20.0 18.1 7.9 11.2 66.0 . 250 . . 22:58
14MAY 16.0 15.1 7.8 9.5 . 37.0 . . . . 21:14
Z1MAY 12.0 15.0 7.2 9.0 . 49.0 . . . . 22:58
23MAY 17.0 15.3 6.7 9.5 55.9 . . - . . 10:25
30MAY 12.0 16.0 8.0 10.0 63.5 . . 200 . . 23:12
31MAY 14.0 17.2 7.3 11.8 . 43.0 . . . . 22:37
04JUN 13.0 1.8 7.8 8.8 . 27.0 . . . . 23:25
05JUN 16.5 171 7.7 8.8 76.2 15.0 6.0 . 148 1.8 9:50
07JUN 22.0 20.9 7.8 11.0 88.8 . . 225 . . 1:42
12JUN 16.0 20.0 8.7 10.2 « 25.0 . . . . 21:32
15JUN 20.0 22.1 7.7 . 9.2 68.6 . . . . . 11:38
18JUN 22.0 25.5 8.4 10.2 . 23.0 . . . . 22:00
20JUN 20.0 23.8 6.7 7.2 22.9 . . 260 . . 23:23
25JUN 18.5 22.6 8.7 12.3 . 18.0 . . . . 22:55
28JUN 30.0 28.2 7.2 8.1 55.9 . . . . . 12:05
tzJut 20.5 24.8 B.5 10.4 . 13.0 . . . - 22:25
09JUL 25.0 27.0 8.4 10.0 . 12.0 . . . . 22:58
10JUL 26.7 26.2 7.8 8.1 66.0 §.0 3.0 . 225 2.0 8:45
16JUL 20.0 21.1% 7.2 7.9 . 30.0 . . . . 23:52
18JUL 24.5 22.2 7.2 7.8 50.8 . . . . . 9:10
24JUL 22.0 25.8 7.7 8.6 . 24.0 . . . . 22:01
30JUL 23.5 27.9 8.0 9.2 106.7 . . 325 . . 21:05
01AUG 21.5 25.2 8.2 11.0 . 18.0 . . . . 21:17
06AUG 22.5 24.0 7.7 8.0 . 18.0 . . . . 21:23
07AUG 24.0 23.1 7.4 7.5 139.7 7.0 4.0 . . 1.8 8:40
0BAUG 18.5 25.0 8.0 8.6 119.4 . . 325 . . 23:58
14AUG 25.0 24.3 8.3 8.5 B8.9 . . . . . 10:47
14AUG 21.0 25.2 8.6 11.6 . 21.0 . . . . 21:25
21AUG 17.2 20.0 8.6 8.6 . 11.0 . . . . 21:81
27AUG 23.0 25.0 7.5 10.1 . 23.0 . - . . 21:58
29AUG 23.5 25.3 7.8 9.2 58.4 . . 260 . . 2:12
30AUG 23.85 28.7 7.5 8.4 73.7 . . . . . 10:40
OSSEP 24.5 24 .1 8.4 9.9 81.3 . . 3o . . 22:28
Q7SEP 24.0 24.3 7.8 8.6 “88.9 . . . . . 9:47
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TABLE F-6 CONTINUED.

. o e o o e e PR A 2 .l e e R O i — P, - e e e P o i s S T 4 40 S e o 0 i i i D e o T i i N B i P T O

CURRENT VELOCITY

TEMPERATURE (C) DISSOLVED SECCHI ==——rmeecemce———— TOTAL SAMPLE

--------------- OXYGEN DISC  SURFACE BOTTOM CONDUCTIVITY DISSOLVED DEPTH TIME OF
DATE AIR WATER PH (MG/L) (c™) (CM/SEC) (CM/SECY (UHMOS/SEC) SOLIDS (M) COLLECTION
1OSEP 22.0 20.7 7.6 8.0 73.7 5.0 3.0 . . 229 1.5 9:20
245EP 14.7 14.7 7.7 9.9 68.6 . . . : . . 10:03
25SEP 13.7 16.5 8.9 11.6 €61.0 . . 350 . . 21:20
o10CTY 18.0 16.6 7.6 9.0 B1.3 2.0 4.0 . 230 1.8 9:45
030CT 13.5 17.1 8.2 10.9 94.0 . . 350 . . 22:21
300CT 15.0 9.9 8.0 10.6 22.9 . . . . 14:00
0SNOV 12.5 1.2 8.0 9.9 71.1 10.0 3.0 165 1.8 10:07
09NOV -1.0 8.8 7.7 10.8 73.7 . 225 . 0:07
16NOV B.0O 5.7 7.7 12.2 45.7 . . . 9:57
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TABLE F-7 WATER QUALITY DATA COLLECTED AT ZONE 10 NEAR TMINS. 1930.

- e -

DISSOLVED SECCHI

CURRENT VELOCITY

SURFACE BOTTOM
(CM/SEC) (CM/SEC)

CONDUCTIVITY
(UHMOS/SEC)

TOTAL

SAMP

LE

DISSOLVED DEPTH

SOLIDS

(M)

TIME OF
COLLECTION

--------------- OXYGEN DISC
DATE AIR WATER PH (MG/L) (cm)
D4APR 6.0 7.2 7.8 11.0 .
11APR 6.0 9.2 7.8 11.5 .
12APR 6.5 9.3 7.3 10.89 76.2
16APR 11.5 10.5 7.4 10.8 .
1BAPR B.5 8.9 8.2 11.2 76.2
23APR 18.0 16.5 8.3 10.4 .
30APR 15.0 17.2 8.0 10.4 .
D4AMAY 13.0 15.3 7.4 8.3 203.2
O7MAY 17.5 16.0 8.4 11.6 .
0OMAY 21.0 18.6 8.7 12.4 81.3
14MAY 15.0 14.5 7.3 9.5 .
21MAY 12.0 15.0 8.1 8.0 .
23MAY 15.0 14.5 8.1 10.8 58.4
30MAY 15.0 16.0 7.9 9.6, 38.1
31MAY 13.5 17.0 7.4 11.7 .
04JUN 14,0 18.0 7.9 9.3 .
0BJUN 21.5 21.0 7.9 11.4 86.4
12JUN 14.8 19.8 7.4 10.8 s
15JUN 18.5 21.3 7.4 8.0 96.5
18JUN 22.0 25.0 8.4 11.0 .
20JUN 21.0 23.9 7.5 7.9 25.4
25JUN 19.9 23.8 8.8 10.5 .
28JUN 27.0 25.8 7.9 11.9 106.7
02JUL 20.5 24.5 8.2 9.2 .
osJuL 26.0 27.2 8.5 10.3 .
16JUL 20.2 21.1 7.0 7.8 .
18JUL 27.5 23.2 7.2 7.4 61.0
24JUL 21.5 25.9 7.9 8.6 .
31JUL 24.0 27.8 8.3 11.1 109.2
01aUG 20.2 25.5 8.7 10.5 .
06AUG 22.0 25.0 7.5 7.8 .
0BAUG 21.5 26.0 7.9 10.1 127.0
14AUG 22.5 24.4 8.2 11.3 94.0
14AUG 20.5 25.6 8.2 14.5 .
21AUG 17.0 22.8 8.1 14.5 .
27AUG 27.0 25.0 B.4 9.4 .
2BAUG 26.0 26,1 8.1 13.0 55.9
30AUG 24.7 24.5 B.1 8.0 81.3
05SEP 24.0 24.2 8.4 11.0 101.6
07SEP 29.0 26.2 B.1 11.2 94,0
245EP 16.5 17.0 8.5 10.3 83.8
25SEP 13.7 16.5 8.3 11.7 58.4
030CT 17.0 17.4 8.3 10.8 114.3
300CT 11.0 8.3 7.8 10.4 35.6
08NOV 0.0 8.8 7.7 10.6 94.0
16NOV 10.0 6.1 8.9 12.0 58.4
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22:05
22:04
10:50
21:158
19:32
20:47
21:55
9:35
21:02
18:50
22:19
21:05
8:20
20:28
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22:27
22:30
23:27
9:50
21:25
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22:31
10:30
22:50
21:82
23:158
11:50
22:31
0:56
23:06
23:19
20:09
8:558
21:87
22:56
20:50
21:50
11:40
19:13
12:10
11:53
23:02
18:30
10:55
20:44
10:45




