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INTRODUCTION

The Conowingo Dam Fish Collection Facility (hereafter Fish Tfap) ﬁas
been operated since 1972 as part of a cooperative state, private, and federal
effort to restore American shad to the Susquehanna River. Early goals of
trap operation were to determine the number of American shad that could be
collected from the Fish Trap location and to transport as many shad as
possible upriver. The current goal is to monitor anadromous fish popﬁlations
below Conowingo Dam. Operation of the fish trap is under the guidance of
the Susquehanna River Anadromous Fish Restoration Cooperative and has been
funded by Philadelphia Electric Company. Resﬁlts of trap operation from
1972 to 1979 were summarized by McGhan (1957, 1978) and RMC (1979).

Objectives of the 1980 éperation were to (1) monitor relative abundance
of Alosa species in the Conowingo Dam tailrace, (2) monitor species composition
of fish in Conowingo Dam tailrace, (3) obtainlscale.samples from selected

anadromous fish species, and (4) collect American shad for radio tagging.

METHODS

Conowingo Dam is iocated on the Susquehanna River approximately 10 mi
upriver of the confluence with Ches;peake Bay. The fish trap (Figure 1)
is at the base of the Dam on the west side of the tailrace édjacent to the
power house., Atraction water for the trap is provided by two small turbines
(House Units). Discharge from the trap is contfolled by flow from these
turbines and by adjustable weir gates. Trap design has been‘described by
Kotkas and Robbins (1976) and in the Operation and Maintenance Manual (Anon. 1972).

Trap operation in 1980 was scheduled to begin on 15 April, but high
river flows (peak of 144,300 cfs on 16 April) delayed installation of trap
motors. Operation began on 23 April‘but problems with the crowder gate

occurred. Operation resumed on 25 April and continued daily through 29 April



2

in an effort to determine if substantial numbers of alosids ﬁere present in
the tailrace. Normal operation (every third day) began on 2 May and continued
through 13 June. Additional days of operation occurred following\any day when
5 or more American shad were collected.

The trap was usually fished one half hour before sunrise to noon.
Additional operation occurred whenever one or more shad were taken between
1100-1200 hr. On those days operation continued until no shad were collected
for one hour.  The trap was also operated at'night during 8-9 May in a special
effort to collect American shad for radio tracking.

Trap operation was similar to that described in the Operation and
- Maintenance Manual (Anon. 1972). Fishing time (i.e., time crowder gates were open
ranged from 1 to 60 minutes depending upon abundance of fishes; the more fish, the
shorter the time, Thirty minute fishing times were most frequently used. An
intermediate crowder gate position (12-in. opening) was used throughout the
season. The crowder doors were usually closed for 10 to 15 minutes between
fishing periods, depending upon abundance of fishes and the time required
to process catches.

Attraction velocity and flow were maintaineé at approximately 6.0 fps
and 265 Qfs by regulating House Unit discharge and weir gate position.
Velocities were checked with a General Oceanics Model 2030 digital flow meter
on 3 and 4 June (Table 1). Observed velocities and elevation differentials
between the tailrace and the holding channel wéfeioconsistent with results
from previous years (Robbins, 1972).

Based on an agreement with the State of Maryland, Susquehanna Electric
Company continuously released at least 5,000 cfs ?rom Cono&ingo Dam from
23 April through 1 June. When the fish trap éperated, this flow was usually
diséharged via the turbine (Unit No. 2) adjacent to the trap in an effort to

attract fish to the west side of the tailrace.
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Morpholine was released from the fish trap during a 24-hour period

every sixth day starting 11 May as indicated in Table 3 and Figure 3.
This chemical was used by the Pennsylvania Fish Commission to imprint
larval shad reared at their Van Dyke Hatchery (Thompsontown, Pa) and
stocked in Susquehanna River tributaries. It was hoped that adults
resulting from these introductions would be attracted to the fish

trap by morpholine release.

Fishes Qefé ﬁfocessednés.described by McGhan (1977). Catches were sorted
in a 1.8 x 3.7‘x 1.2 m tank supplied with running river water. Most catches
were counted or subsampled and released to the tailrace. When mortalities-
due to dissolved oxygen deficiency were likeiy, the number of fish of each
species was estimated and the'catch was released.

American shad were dip netted from the sorting tank into a similar tank
supplied with runningwriver water. Healthy, actively swimming fish were
either equipped with radio tags, fin clipped (left pelvic’fin), or tagged
with floy anchor tags. Tagged fish were observed for a short time to determine
condition, and healthy individuals were released into the tailrace via a water
filled pipe or box. Sex, length and spawning condition were determined and
scale samples were taken when possible. Weight was taken only for the few
indiviauals which died prior to release.

Length, weight, sex and scale samples Qere also taken from blueback
herring, alewife, striped bass, and striped bass x white bass hybrid. Common
name§ of fishes (Bailey et al. 1970) are used throughout the text and tables,
A list of common and scientific names is given in Table 2.

River flow and temperature at the trap during trap operation are
summarized in Figure 2. Flow ranged from 17,800 to 51,000 cfs. It fluctuated
among days but generally decreased from April through June. . Temperature

ranged from 56.0 to 73.5 F and increased steadily through the season.
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RESULTS.AND DISCUSSION

in 30 days of fish trap operation, 372,380 fish representing 11 families
and 43 species were caught in 403 lifts with a total fishing time of 117 hours
(Table 3). Predominate species were gizzard shad (74.17%), channel catfish
(10.5%), white perch (7.2%), carp (2.4%), and walleye (1.1%). Anadromous
clupeids (alewife, blueback herring, American shad, and hickory shad) comprised
0.2% of the total catch. No American shad and relatively few resident fishes
were collected during the one night time effort (Table 3) on 8-9 May 1980.

The clupeid catch has steadily declined since 1973 when anadromous
clupeids comprised 35.1% of the total. 1In 1980, there was no substantial
" run of blueback herring and the collection of herring.per 1ift never exceeded
60. The total catch of alewife (9) was the same as in 1979. This is the
third consecutive year that fewer than 10 alewife were captured. This catch
has declined from 143,880 alewife in 1973. One hickory shad was present in
the 1980 catch, This was the first time‘it has been taken in the facility
since 1975,

A total of 139 American shad was collected between 23 April and 13 June
(Table 3, Figuré 3). Four of these.had been»previbuély captured and marked at
the trap. One fish radio tagged on 11 May was récaptured on 7 June. A
second fish was floy tagged on 11 May and recaptured on 10 June. The third fish
was floy tagged on 31 May and recaptured on 3 andA7 June. Twelve shad were
successfully radio tagged and released.

Two peaks in catch of American shad océurred (Figure 33. The first
occurred in late April at water temperatures of 58 to 59 F and flows of
37,800 to 42,000 cfs. The second peak occurred in late May and early June
- at water temperatures of 67 to 73.5 F and flows of 17,800 to 32,300 cfs.

A similar pattern of shad catch was reported in previous years.



Life history data and scale samples were obtained from 132 American
shad, 201 blueback herring, 5 alewife, 87 striped bass, and 216 striped

bass x white bass hybrids.
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Table 1. Summary of hydraulic measurements made at the Conowingo Dam Fish Collection Facility,
3=4 June 1980.

Velocities (ft/s)

Discharge Weir Gate Holding Channel Weir Gate 1 Weir Gate 2  Difference in
: (cfs) Setting (ft) Elevation (ft)
Between Tailrace
and Holding Channel

265 5.1 1 6-7 5-6 1.2-1.5

360 4.5 2 8 8 2.5




Table 2. List of scientific and common names of fishes collected in the Conowingo Dam Fish Collection Facility, 1980 (according to Bailey, et al., 1970).

Scientific Nare

Common Name

Scientific Name

Commen Name

Fanily -~ Petromyzontidae
Petrozmyzon marinus

Fazily - Anguillidae
Anguilla rostrata

Fanily - Clupeidae
Alosa aestivalis
Alosa mediocris
Alosa pseudoharengus
Alosa sapidissirma

. Breveortia tyrannus
Derosoza cepedianum

Fazily - Salmonidae

Salzo gairdneri
Salmn trutta

Salvelinus fontinalis
S. fentinalis x S. namaycush

Fanily - Esocidae
Esox lucius

Esox zasquinongy

E. zasquineagy x E. lucius

Family ~ Cyprinidae
Cvprinus carpio
Necazis zicropogon
Neierizonus crysnleucas
Notropis azcenus
Notrrpis hudsonius
Notrcpis spilopterus

Family - Catostomidae
Carplodes cyprinus
Catostozus cormersont
HBypentelium nigricans
Moxostoza macrolepidotum

Lampreys
Sea lamprey

Freshwater eels
American eel

Herrings
Blueback herring
Hickory shad
Alewife
American shad
Atlantic menhaden
Gizzard shad

Trouts .
Rainbow trout .
Brown trout
Brook trout
Splake

Pikes
Northern pike
Muskellunge
Tiger muskie

Minnows and carps
Carp
River chub
Golden shiner
Comely shiner
Spottail shiner
Spotfin shiner

Suckers
Quillback
White sucker
Northern hog sucker
Shorthead redhorse

Family - Ictaluridae

Ictalurus catus
Ictalurus natalis
Ictalurus nebulosus
JIctalurus punctatus

Family ~ Percichthyidae .

Morone americana
Morone saxatilis
M. saxatilis x M. chrysops

Family - Centrarchidae

Ambloplites rupestris

Lepomis aurirus

Lepomis gibbosus

Lepomis macrochirug

Micropterus dolomieui

Micropterus salmoides

Pomoxis annularis *
Pomoxis nigromaculatus ’

Family ~ Percidae

Perca flavescens
Stizostedion vitreum

Freshwater catfishes
White catfish
Yellow bullhead
Brown bullhead
Channel catfish

Temperature basses

White perch
Striped bass
Striped bass x vhite bass

Sunfishes
Rock bass
Redbreast sunfish
Green sunfish
Pumpkinseed
Bluegill
Smallmouth bass
Largemouth bass
White crapple
Black crappie

Perches
Yellow perch
Walleye

i,



S

I T A YA R

’} 1'\ f;f\ ‘,75 | ‘,

TA3LE 3. . ﬁ _

L PLERS OF FISH TAKEN GAILY AT THE % : ~

CoMUniNsD DAY FISH COLLLCTIu FACILITY = 23 APRIL TO 13 JUNE 1930. ->1/ 3
OnTE 04/22736 4725730 0476780 C4l27736 G4 /23736 04729780 05,32783 N5/ 05739
tise LIFTS 9 16 12 18 10 11 11 13
FI®,T LIFT %45 515 525 ° €23 523 522 505 442
LAST LIFT s32 1405 1153 1345 1140 1153 1151 1158
CEZATILG Ti%e (HAS) 3.7 £.83 be55 10.33 6433 677 7.17
F15aL.5 T1%E 45 ; : %gt 3.42 4,08 tod

3058

L IZ - - - - -

i ] 3 - - .- - 1 -

SeN THIGT 2 9 £ & 4 9 .
P34 TADLT - - - - 2 -
TR PINE - - i - 1 1 -
HSSRELL G oE 1 - 1 - 5 - -
Care 13 243 5 34 253 10 20
dIveE fay - . - - -1 - -

LrIuER - - - 1 - - - -

Cuvzly LhINER - - - - - -
SPLITATL 1INIR - 25 - 63 - - -
SPITFIN 5. [LER - - ’ - - - - - - .
Golilealv 4 274 12 30 30 . 12 - 70
W iTE SUCHER 22 135 51 157 104 65 30 ok
NI THE 4 HCG SUCHER - - - - - 2 - -
SuaTnEad ALMMCRSE 6 174 40 ol 33 35 14 &5
a=I{E CafFiud - 1 - . - - - - -
Yzillh oULLHEAD - 1 L1 - - - - -
BE2AN RULLHLATD - 1 . 2 . - - 4 : -
Crian bl CATFISH 256 335 2479 209 103 735 57 24820

7o e}

HAITE PoRiH
ST2IPE] 2854

G514 L8535 . - - - 1 - - - i
FL0L5%eA3T SUNFISH - - 1. : - - ) 1 - -

HGErii SUUFIoH - . - - - - - . - -

PUvENETNLESD . - : - - - : - - - - -
=LoeGitt . - - - - - - - . -

S43LL“ZaTm £ ASS 2 1 2 4 15 3 - ’ 22

Lal - odu s TASS - 5 - - - - - ,

AeITE LrerPlE - 1 - - - - - -

FLALA CRakrE - - - - - - - -

Yoliln POIH 1

RELLEYE A

S=a Latr¥er

ST2IPc? #aS, % WHITE 84SS

Ti%&k" “YuSrIL




DATe

e LISFTS
FI80LT LIFT
LAST LIFT

TPEINATING T1#e
. LEA3mI ., TIWe .
ReE RUJER FLDA (YCESY
AVE wATES TEWP,
YURPpHLLINS JIE

- - - . e o

LFTRTCA G ETL
CILdEBAlA BERRING
WITA TN SnAD

AIVEY CrHuo
GILLEN 3HINER
Cot 2Ly sHlneR
SeTTToale 3%1%E2
SPITCLT Seillg
LJILibacn

A~ ITZ SUCKER
NURTRERY ROG
PR

waITE CATFISH
Yittde ZULLHEAD
PxTall PILLALAG
CeANEL CATFISH
arlTE 2¢RCH

S STRIPED B&SS
%6 bHA3S

RzC
GRELN SuMPFISH
FPUrFKINGEED
eLuzfilba

S ALLMIUTH LASS
LARGEMOYTA LASS
] [& CmiPPiE
SLACK CR2PPIE
Yzliln PTRCH
ALLLEYE

SiZA LAVPREY

ST*{PeD 3ASY X wHITE &ASS

TISER MUSKIE
SPLAXE

3
CnBHTsFAT & EOAD:

ZRZAST SUUFISH

g

1
44
11
b
2.

ke

54

[y
L

NS

05/702/2C

5
o]
2%
75
ol
1,0

8

2
2
c
2

vt

C5/09/40

3.53
3ush o
b5 e

1wt

[IEIVI AU SRV I |

11

¢

05711470 n5/12/30 05/1% /33 C5/17/80

443
1305
L Ben7

LRReS

12 ROTTY
qy ¢y {7

14 14 11
445 450 435
1145 1158 1113
T.02 T.N0° 7.08
4485 3217 .25
A0 o ,yg,g».

L6540
Yzs

2 g 11 1

3 — -

- T4 155 EG8

! - - 6

- 32 ) 18

10 8 2 59
- - 8 -

4 ) 24 20 57

) 20 19 14

- 13 10 43
- - 1:‘ -
1 - 10 42
i 35 4 - 21
1 - 50 -
- - - 4
4 - - -
2 14 35 85

244977 14,71% 174252 124073

_ .
I T X N

g

05720780 05,237°0
14 14
42 436
1242 1155
3.37 7,32
3.53 3475

{3

CoBELe
T

HNC

N

2 g
& 554
2 5
3 2
4 Ty
&

3

3

8

0 2
2 2
2 13
1 -

I 1348

-

o1



TAZLE 3 (C50T.)

DaTE

nCe LIFTS

FL25T LiFT

LAST LIFT

OPIAATING TI®E ({HRS)

FI3HInG TIve (FRS)
CAYE RIVERTFUIa {KEFS)
TAVE AATERTTINPL(F)

PORAPHULIND U3EC?

NTTL MELHADEN

i TROUT

WO TATLT

2K TR3uT

NOITH 9 PIKE

VUSEIEL GNGE

Casy

AjveEw Cous

SOLJEN SAHLNLER

COELY SHINER

SFIITAIL S-tItieR
SPRTFELN SmINEQ
ZalklehlK .
arITE SULKER

LaITR Ry n20 SUCKER
CaATnEAT REOMCRSE
a=118 CaTFIy .
Yotid, 2lLmEARD

BLDn RULLREAD
Cadilt CATFISH

ZA

22400 StAY
LA

1

s

Zi SunFIsSH

L 0 AR A 2

Seh Lav¥PReY

STRIPCD DASS X arlThk 2455
Tiled MusKIE

Lol AKE

(1
o

065/24/80

14
463
1153
Ta22
4400
3748
6550
ND

[ %
st

05/26/50
17
432
1334
G035
GabhT
3243
6747
ND'
13
57
1
154848
[
3
G4
5
73
96
18

192375

(9
<1

uss21/5890
11
443
1148
Teu?

£
~

[ B R W I TR I I CNC |

AN

SRl

o

w D

W

10 2

i Le.

55,25/80 65730780
io 17
445 436
1152 1235
7.12 3419
2.47 3,92
a5t 22.3
R 73.8
YES NO

12 -

l -
291095 2+ 182
) -

20 -
424 274
120 25
2le 85
21 &b

154765

e
bl

25731780
11
520
1253
7.5%
3.42

23

bV

06/01/30
11
423
1229
7.78
5,33

E

O -

C&792/50
10
430
1129
€.97.

~
1w
o

-0 O

W
toent D000



RAINFUW TRIUT

TABLE 3 {CCnT.)

DATE

HGe LIFTS

FI?ST LIFY

LAST LIFT

OFERATING TINz {HRS)

F1941L5 TIVE {nxS)

AVE QTYER BLOW {XCES)
AVE JnWTZR TERPS (F}
HORPRLLINE LSeD?

A4SHICAN QEL
SLUEBACL RERRING
HICKORY SHAQ

“is

ADEN

SE TRouT
500K TROUT

Caxp

RIVER (HUS

COLLEN SHINMR
CoeLY LHINER
SPUTTAIL SHINER
SPCTZIN S3TnER
SJitlBalx

WITE SUCRER
NIRTHzRYY KOG, SULAER
SHMATrEAD RESHORSE
ferITE CATFISH
YZLLdr SULLHEAD

TR a SULLHDAD

£t SUNFISH
K IRLERD

1
L4

06703780
21

407

1157
7.93
263

S 14

269313

C6/04/80

21
L2

06/07/80
16

1Y 'L°' o

R (U

C6/08/80 06/19/80 06/13/80

11 12
413 420
1208 1145
7.78 Tetr2

425

5
£33

2 3 -
338 64505 64053
- - 5
137 238 5
- - 3

- 2(‘, -
4G4 - -
4 - -

- 12 -
55 22 69
- 5 -
10 22 35
14552 717 2,095

8 30 69
35 37 26
) - 1
5 K !
12 - -
- - 2
24 2 4
371 117 75

TATALS
403

By ETS
‘1
35

761
849
31s
23929
1e145
13
1+394
605

18

675
382929

445

3724380

Z1



- TELESCOPING
ENTRANCE WEIRS

2\ »w\ . \ /./1/

nx\\\«\.\ J h

FISH TANK
TRUCK

FIGURE 1

Schematic drawing of Conowingo Dam Fish Collection Facility, Anonymous (1972),
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FIGURE 2 ’ ‘

River flow (F) and water temperaturé (T) at Conowingo Dam Fish Collection Facility,
15 April~15 June 1980,
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Daily catch of American shad at the bonowingo Dam Fish Collection Facility,
15 April-15 June 1980.
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