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INTRODUCTION
The Conowinjo Nam Fish Col1ecti§n Facility (hereafter
Fish Trap) has been operated since 1972 as part of a
cooperative statey, privatey and federal effort to restore
American shad to the Susquehanna Rivers. Early goals of trap
operation were to determine the number of American shad that
could be collected from the Fish Trap Jocation and to
transporf as many shad as possible uprivere The current
goal is to monitor anadromous fish populations below
Conowingo Dame Operation of the fish trap is under the
guidance of the Susquehanna River Anadromous Fish
Restoration Cooperative and has been funded by Philadelphia
Electric Companys
Objectives of the 1981 operation were to monitor (1)
relative abundance of Alosa species in the Conowingo Dam
tailraces (2) species composition of fish in Conowingo Dam
tailracesy and {3) obtain life history information from
selected anadromous fish species and resident species.
METHODS
Conowingo Dam is located on the Susquehanna River
approximately 10 mi upriver of the confluence with
Chesapeake 3aye The fish trap (Fiqure 1) is located at the
base of the Dam on the west side of the tailrace adjacent to
the power housee. Attraction water for the trap is provided
by tﬁo small turbines (House Units)e Discharge fromn the

trap is controlled by flow from these turbines and Ly



adjustable weir gates. Trap design has been described by
Kotkas and Robbins (1976) and in the Operation and
Maintenance “anual (Anony 1972).

Trap operation commenced on 7 April 198l. Howevers prior
to the operatidn of the facilitys starting on 25 Marchy
daily conversations with personnel ot a retail fish market
{Owen's Fish House) were made to determine if commercial
fishermen were catching anadromous fishes in the rivere Few
fished due to low abundance of anadromous fishese Starting 1
April 1981 daily trips were taken to the lower river to
determine if the dip net fishery for river herring had
begun. Dn 3 April the first dip netter was interviewed at
Ceer Creeke It was his second trip of the 1981 seascne. His
catch for approximately 3 hrs of fishing that day was 6
alewifees The fish trap was operated initially for two days
(7 and 8 April) in an effort to determine if alosids were
present in’the tailrace. Normal operation (every third day)
began on 8 April and continued through ‘15 June.

Additionally the trap was operated followinj any day when 5
or more fmerican shad were collected.

The trap was usually fished one half hour before sunrise
to noons Additional operation occurred if possibles
whenever one or more §had were taken between 1100-1200 hre

On those days operation continued until no shad were



collected for one hour or when the presence of other fishasy
particularly carpy mad2 it impossiblé to handle shade

Trap operation was similar to that described in the
Dperation and Maintenance “anual (Anons 1572). Fishing time
{iec.s time crowder gates were open ranged from 1 to 60
minutes) dnpgnding upon abundance of fishes; the more fishy
the shorter the tiree. FfFishing time of 30 minutes was most
frequently usecds AN jintermediate crowder gate position (l2-
in._opening) was used throughout the seasone. The crowder
doors were usually closed for 5 minutes between fishing
periodsy depending upon abundance of fishes and the time
required to process the catches.

aased on an agreement with the State of arylandys
Susquehahna Electric Company continuously releasea at least
54000 cfs from Conowinjo Dam from 15 April through 6 Julye.
When the fish trap operateds this flow was discharqged via
Unit Noe 2 turbine adjacent to the trap in an effort to
attract fish to the west side of the tailrace.

Attraction velocity and flow from 7 April to 23 April
were similar to those maintained in ihe 1977 to 1980
seasonse This was accomplished by <uplicating the same
house unit and weir gate settings (Tacle 1) used 1n those
seasonse Howevery starting 26 Aprils weir gate settings and
“valve settings were changeds The followinq valve settings

were used: valve one at full open; valve 2 at 80" open and



valve 2 half opene Weir ga?e elevation was changed tq €9
ft below tailwater elevation. These changes res&]ted in the
following: approximately a 1-ft differential in the holding
channel elevation and tailrace elevations a velocity of 1
ft/sec in the holding areas an increase of le8 ft that each
weir yate was open from 5.1 ft below tailwater elevation to
6.9 ft below tailwater elevation and a less turbulent flow
of water through the holding and trapping areas and a water
velocity of 6 ft/sec over the weir gatese

Morpholine was schaduled for release from the fish trap
during a 24-hour period every sixth day starting 8 April
1981. Howeversy on 20 April equipment malfunction brevented
scheduled release until 17 May. This chemical was used by
the Pennsylvania Fish Coﬁmission to imprint larval shad
reared at their Van Dyke Hatchery (Thompsontowns 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 releases

Fishes were processed as described by McGhan (1977) and
sorted in a 18 X 3e7 x 142 m tank supplied with running
river watere. Fishes were counted or’subsamp1ed qnd released
to the tailrace. When mortalities due to overcrowding in
the holding facility were likelys the number of fish of each

. species was estimated and the catch was released.

3
"!’\'




American shad were dip petted from the sorting tank into
a circular 6 -ft diameter tank supplied cantinuo&ély with
river watere Healthyy actively swimming fish were either
tagged with Floy anchor tags or fin clipped (left pelvic
fin)e All shad were observed prior to release to drtermine
their conditions and healthy individuals were released into
the tailrace via a water filled pipee Lengths weighty sexy
and spawning condition were determinede Scale samples of the
captured American shad were taken when possible.

Lengthy weighty sex and scale samp\eg were also taken
from blueback herrinjs alewifey striped basss and striped
bass X white bass hybride Common names of fishes (Bailey et
ale 1970) are used throughout the text and tables. A list
of common and Scientific names is given in Table 2.

River flow and water temperature during trap operation
are summarized in Fiqure 2. Daily river flows ranged fronm
169400 to 394600 cfse F1qw fluctuated among days but
generally decreased from April through June. Temperature
ranged from 5544 to 75.5F and generally increased through
the SedSONe

»
RESULTS AND DISCUSSION

In 37 days of fish trap operation 193534313 fish
representing 12 families and 49 species were caught in 490
“1ifts with a total fishing time of 178 hours (Table 3).

Preiominate species were gizzard shad s white perch o



channel catfish s carp and American eel . Alosids. N
(alewifes blueback herrings American shads and hickory shad}
comprised a small portion of the total catch.

The total catch of blueback herring and alewife was 61%
- and 129 fishy respectively. Most blueback herring were
collected on 12 Aprile f2ne hickory shad was collected on 23
Aprile

A to£51 of 328 American shad was collected (Table 3»
fiqure 3)e. Seven of these had been previously captured and
marked at the traps. Two American shad were collected on 28
May and 2 June that were tagged by the State of Marylande
We should caution using these data for estfmating the
efficiency of the trap because of the known behavior of the
american shad after handling and tagginge.

Most American shad (300) were captured at the fish trap
from 26 “ay to 7 June. Water temperature was 66.5 F on 26
May and generally increased to a high of 73.0 F on 4 June.
On 31 May and 1 June a total of 51 and 55 American shad were
collectedy respectivelys. These fish were not transported to
upstream areas upnon the advice of Susquehaﬁna Anadromous
Fish Advisory Committees Alsos a large percentacve of these

fish were partially spent .3and/or spent as was the Case with
= N

most shad collected during this periodes
Nbservations were made on the behavior and catch of

American shad relative to the presence of carp(5 to 20 lbs).



When a large number of carp occupied the area at the.face of
the dam catches of American shad tapereug off as did the
catches of other fishese On one occasion 3 American shad
were ohbserved in the holding channel of the trap during a
period «“hen cafp were just starting to occupy this area and
entered the trap in large numbers (+500). After 1ifting and
sortini the catchy no American shad were found. It was also
noted that mortality of American shad was higher whan carp
were abundant in the sample than at other times throughout
the season. 0On these occasions trap operations had to te
discontinued to protect the American shad.

A total of 284 American shad was floy tagged at the fish
trap. Twelve were recaptured (Table 4); seven were
recaptured at the trap and one of those was recaptured
twicee One return came from an angler fishing the wést
shore of the tailrace. The remaining 5 were returned from
commerica1’Fishermen who collected the fish from locations
outside the tailrace.

Maintenance of proper attraction velocity his been a
major concern since the fish 1ift began operating in 1972.
Starting in 1977 the intent was to mainﬁain an average
attraction velocity of 6 fps at the facility. Howevery somne
recent velocity mgasutements in 1981 indicate that this
velocity may not have been maintained in all previous yearse.

In 1977 to 1980 the attraction velocities were measured with



a calibrated General QOceanic Model 2030 digital flow meter.
Howevers this meter was calibrated at velocitiés much
lower than those created at the fish trap and wss used from
1972 to 1976 durina velocity studieses In 1920y discussions
with USFWS engineer Jim Dalley concerning attraction
velocities at the facility created further doubt regarding
reliability gf the velocity measurements obtained by the
General Nceanics meter.

Thereforey on 23 and 26 April 1981 three different flow
and/or current meters were used to determine the actual
attraction velocities and provide an additional check on the
flow meterse. General Jceanics Model 2030 digital meters
Marsh-*“cBirney Model 201 portable water current meter and
Endeco Type 110 remote reading current meter was tested.
Measurements of velocities from the Marsh-McBirney and
Endeco current meters were similar (Table 5). Howevers the
velocity measurements from the General Oceanic meter were 5
to &6 fnos lower than those obtained using the other two
meters. Based on these measurements the mode of ogperation
at the fish trap was changed to obtain the desired 6fps

I
attracrion velocity given in the Methods Section of this
reporte It seens that the new mode of opurations
implemented on 26 April 198ls resulted in the daily total
. catch increasing by at least a factor of twoe It.is 41s0

interesting to note that with the American shad population



at or naar an all time low in the Susquehanna River the fish
trap collected a larter number of Ahericar shad in 1981 than
in other yearse. In 1982y additional velocity measurements
will he taken to provide further supnort for the above

observations and to maintain the desired attraction

velocitye
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TABLE 1

Flow schecule used to obtain attraction velocities at the Concwingo
Dam Fish Collectinn Facility from 7 April to 23 april

similar to those used

1931,

Flows

in 1977 to 1380 (see text for expnlanation)e

Service Unit Gate Entrance Weir Setting
Setting Flows Depth Below Velocity
Condition Moe 1 Noe 2 cfs Tailrace (ft/sec)
High Flow 35% T15% 265 Sel 640
tow Flow 35% 35% 150 3.1 6.0
Low Low Flow 35% 0% 75 1.7 6.0
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TABLE 2+ List of scientific and common names of fishes

collected
Facilityy
1970) »

— ——

Scientific Name

in the Conowingo Dam Fish Collection
(acccrding tc Bailye et ales

A . ity s s o - ——

Common Mame

Family - Petromyzontidae
Petromyzon marindJds

Family — Anguillidae
Anquilla rostrata

Family — Clupeidae
Alosa aestivalis
Alosa mediocris

s s i, 2 e

Alosa sapidissim?
Brevoocrtia tyrannus
Corosoma caepedianum

Family - Salnmonidae
Salmo gairdneri
Salpo trutta
Salvelinus fontinalis
Se Fontinalis x

Se namaycush

Family - Esocidae
Esax niger
Esox lucius

w———— s o o dos o

—————— ot . o Vo o bt

Family - Cyprinidae

Carassius auratus
Cyprinius carplo

Notwemiqgonus crysoleucdas

- e o Y o " " - —— —— —_— —— > 1" —— T ——_—

Motropis spilonterus

e o . vt ot A s i st Kkt g o Aime S <A o Ao o0

continued

12

Lampreys
Sea lamprey

Freshwater eels
American ee)

Herrings . ‘
Rlueback herring
Hickory shad
Alewife
American shad
Atlantic menhaden
Gizzard shad

Trouts
Rainbow trout
Brown trout
BRrook trout

Splake

Pikes
Ctain pickerel
Northern pike
Muskellunge

Tiger muskie

Yinnows and carps
Goldfish
Carp
Golden shiner
Comely shiner
Spottail shiner
Swallowtail shiner
Spotfin shiner
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TABLE 2. Continued.

o — —

Scientific Name

Common Name

— —-—

Family - Catostomidae
Carpiodes cyprinus

Catostonus commersoni

Erimuzon oblongus

A e v i W S i o " 2 " o~ e

Hypentelium nigaricans
MYoxostoma macrolepidotum

Family - Ictaluridae
Ictalurus catus
Ictalurus natalis
Ictalurus nehulosus
Ictalurus nunctatus

Family - Belonicae
Strongylura marina

Family - Percichthyidae

Morone americana

Morone saxatilis

Me saxatilis x
Me chrysops

Family - Centrarchidae
Ambloplites rupestris

Lepomis auritus
Lepomis cyanellus

Lepomis aibbosus
Lepomis macrochirus

Microptarus dolorieul

v s i s o Ao AP o o St ot A s < et ot o) <R s

Microptorus salmeides

s o i, . S i it o

Pomoxis annularis

Pomoxis niiromaculatuss

Family -~ Percidae
Ethecstoma olmstedi
Perca flavescens

—-— e e s, . s . o A . S i

e o e A o W o - - n— T oy A s e

. o —— 0t s 1t > it e

13

Suckers
Quilliback
White sucker
Creek chubsucker
-Northern hogsucker
Shorthead redhorse

Freshwater catfishes
White catfish
Yellow bullhead
Brown bullhead
Channel catfish

Needlefishes'
Atlantic needlefish

Temperate basses
Wwhite perch
Striped bass

Striped bass x
kWhite bass

Sunfishes
Rock bass
Redbreast sunfish
Green sunfish
Pumpkinseed
Bluegil}
Smallmouth bass
Largemouth bass
Wwhite crappie
Black crappie

Perches
Tassellated darter
Yellow perch
Wallaye
Log perch
Shield darter
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TABLE 4

Capture-recapture data on American shad tagged at the Conowingo

Dam Fish Collection Facilitys 19381.

“Date NDate Taggfﬁa ----- Recapturg Gear

Tagged Recaptured Location Location Type

5-27-81 5-31-81 Conoe Dam Conoce Dam - FL

5-27-81 5-10-81 Cono., Dam Conoe Dam FL

5-27-81 6-T-81 Conoe Dam Conoe Tuilrace HL

5~28-81% 6-4-381 Cono. Dam Conos. Dam FL

5-28-81:= 6-11-81" Conoe Dam Conoe Dam FL

5-31-81 6~7~-81 Conoe Dam Conoe Dam FL

5-31-81 6~10~81 Conoe. Dam Conoe Dam FL

6-1-21 7-17-31 Conoe. Dam Conoe. Dam FL

6-2-81 6-15-81 Conoe. Dam Suse Flats GN
{Sandy Point)

6-2-81 6-15-81 Conoe Dam Sus. Flats GN
{Sandy Point)

6-4-81 6~15-81 Conoe Dam Suse River GN
{Spencer Island)

6-5-81 6-23-31 {onoe Dam & Suse River GN
(Spencer }sland)

6—-7-R1 6-18-71 Conoe Cam NeEs River (touth) GN

Gear Type Abbreviation

FL
HL
GN

it on

Fish Lift
Hook & tine
Gill

#* Recaptured Twice
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TA3LE 5

Flow schedule and range of observed attraction velocities used at the
Conowingo Dam Fish Collecticn Facilitys 1977 to 19¢le Velocity
measurements taken with Marsh-Mciirney and Endeco current meterse.

Condition  Service Unit Flows  Entrance wWeir  Range of Observed
Gate Setting cfs Depth Below Velocity(ft/sec)
Noe 1 Noe 2 Tailrace
High Flow 35% 75% 265 TS 11<0 to 120 -
Low Flow 35% 35% 15¢C Jel 105 to 115
High Flow 35% 15% 265 649 5¢5 to 6.5
Low Flow 35% 35% 150 Sel - 545 to 65
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FIGURE 1

Schematic drawing of Conowingo Dam Fish Collection Facility, Anonymous (1972).



FIGURE 2
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FIGURE 3

River tlow (F) and water temperature (F) 7 apetl to 19 June 1981,
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