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INTRODUCTION 

The Conowin30 Da~ Fish Collection Facility (hereafter 

Fish Trap) has been op~rated since 1972 as part of a 

cooperative state, private, and federal effort to restore 

American shdd to the Susquehanna River. Early goals of trap 

operation were to determine the number of American shad that 

could be collected fro~ the Fish Trap location and to 

transport as m3ny shad as possible upriv~r. The current 

goal is to monitor anadromous fish populations below 

Conowingo·oam. Operation of the fish trap is under the 

guidance of the Susquehanna River Anadromous Fish 

Restoration Cooperative and has been funded by Philad~lphia 

Electric Company. 

Objectives of the 1981 operation were to monitor {l) 

relative abundance of A!Q~Q species in the Conowingo Dam 

tailrace, (2) species composition of fish in Conowingo Dam 

tailrace, and (3} obtain life history information from 

selected anadromous fish species and resident species. 

METHODS 

conowingo Dam is located on the Susqueh1nna River 

approximately 10 mi upriver of the confluence with 

Chesapf:•ak1J Jay. The fish .trap (Figure l) is located at the 

base of the Dam on the west side of the tail race adjacent to 

the rower house. Attraction water for the trap is providPd 

by two small turhines (House ~nits). Oi5charqe fro,n the 

tra~ is controlled by flow frow the~e· turbinas ~nd by 



' 

~djustable wair gates. Trap design has been describe~ by 

Kotkas and Robbins (1976) and in the Operation and 

"laintenance '·1anual (Anon, 1972}• 

Trap operation commenced on 7 April 1981. However, prior 

to the operation of the facility, starting on 25 ~~arch, 

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 river. Few 

fished due to low abundance of anadromous fishes. Starting 1 

April 1981 daily trips were taken to the lower river to 

deter:nine if the dip net fishery for river herrin.s had 

begun. On 3 April the first dip netter was interviewed at 

Deer Creek. It was his second trip of the 19a1 seascn. His 

catch for approxim3tely 3 hrs of fishing that day was 6 

alewife. The fish trao was operated initially for two days 

(7 and 8 April) in an effort to determine if alosids were 

present in the t~ilrace. Normal operation (every third day) 

began on 8 April and continued througt1 ·15 June. 

Additionally the trap was operated followinJ any day when~ 

or more American shad were collected. 

The trap was usually fished one half hour before sunrise 

to noon. Ad~ition~l operation occurred if possible, 

whenever one or more shad were taken between 1100-1200 hr. 

On those days operation continued until no shad were 
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collected for on~ hour or wren the presen~e of other fish~s, 

particularly carp, mad~ it impossible to handle shad. 

Trap operation was similar to that described in the 

Operation and Maintenance ~dnual (Anon, 1972). Fishing time 

(i.e~, tin1P crowder gates were open rang~d from 1 to 60 

minutes) d~pending upon abundance of fishes; the more fish, 

the shorter the ti~e. Fishin~ time of 30 minutes was most 

freq11ently used. ~n intermediate crowder gate position (12-

in. opening) was used throughout thu season. The cro~der 

doors were usually closed for 5 ninutes between fishing 

periods, depending upon abundance of fishes ~nd the time 

required to process the catches. 

9ased on an agreement with the State of uaryland, 

Susquehanna Electric Company continuously releaseo at least 

5,000 cfs fr0m ConowinJo Dain from 15 April through 6 July. 

When the fish trap orerated, this flow was discharg~d via 

Unit No. 2 turbine adjacent to the trap in an effort to 

attract fish to the west side of the tail race. 

Attraction velocity and flo~ from 7 ~pril to 23 April 

were similar to those maintained in the 1977 to 1980 , 
seasons. This was accomplished by ~upl icating th~ same 

house unit dnd weir qate s~ttings (Taole l) used 1n those 

seasons. However, starting 26 April, weir gate settings and 

valv~ settings ware changed. The followinq valve S8ttinas 

wer8 used: valv~ one at full open; valve 2 at BO~ open and 
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valve 3 half open. Weir ga~e elevation w~s changed tq t•9 

ft below tailwater elevation. These ~hanges resulted in the 

following: approximntely a 1-ft differential in the holding 

channel elevation and tail race elevation• a velocity of l 

ft/sec in the holding area, an incre~se of 1.s ft that each 

weir yate was open from 5.1 ft below tailwater elevation to 

6.9 ft below tailw~ter elevation 3nd a less turbulent flow 

of water through the holding and trapping areas and a water 

velocity of 6 ft/sec over the weir gates. 

~orpholine was scheduled for release from the fish trap 

during a 24-hour period every sixth day star.ting .8 April 

1981. However, on 20 April equipment malfunction prevented 

schejuled release until 17 May. 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 Kiver tributaries. It was hoped th3t 

adults resulting from these introductions would be uttracted 

to the fish trap by morphol ine release. 

Fishes were process0d as described by McGhan (1977) and 

sorted in a 1.a x 3.7 x 1.2 m t3nk supplied with running 
; 

riv~r water. Fishes were counted or subsampled and released 

to the tailrJce. When mortal itie~ due to overcro~ding in 

the holding facility w~re likely• the number of fish of each 

species was estimated and the Cdtch was released. 
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Americ~n shad were dip netted from the sorting ta~k into . . 

a circular 6 -ft ~iameter tank supplied continuouslt with 

river water. Hedlthy, actively swimming fish were either 

tag~~d with ~loy anchor tags or fin clipped (left pelvic 

fin). All shad were observed prior to release to d,termin~ 

their condition, and healthy individuals were rel~ased into 

the tailrdce via a water filled pip~. Length, weight, sex, 

and spawning conrlition were determined. Scale sa~p18s of the 

captured American shad ~ere taken when possible. 

Length, weight, sex and scalR samples were also taken 

from blueback herrinq, alewife, striped bas~, and. striped 

bass x white bass hybrid. Common names of fishes (Bailey et 

al. 1970) are used throughout the text and t3blcs. A list 

of com~on and scientific names is given in Table 2. 

River flow and water temperature during trap operation 

are su~marized in Fiqure 2. Daily river flows ranged froM 

16,400 to 89,600 cfs. Flow fluctuated among days but 

generally decreased from April through June. Temperature 

ranged from 55.4 to 75.5F and generally increased through 

RESULTS AND DISCUSSIO~ 

In 37 days of fish trap operation 1,153,313 fish 

repres~nting 12 families ~nd 49 species were caught in 490 

lift~ with a total fishing time of 178 hours (T~h~e 3). 

Pre-lorninatf_' species were yizzard shad , white p(~rch , 
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channel catfish, carp and American eel • A 1 OS ids. 

(alewife, blueback herring, American shad, and hickory shad) 

compriSeJ a small portion of the total catch. 

Tt,e total catch of blueback herring :'lnd alevlife was 61B 

and 12Q fish, respectively. Most blueback herrins were 

collected on 12 April. ~ne hickory shad was coll~cted on 23 

April. 

A total of 328 American shad was collected {Table 3, 

Figure 3). Seven of these had been previously captured and 

marked at the trap. Two American shad were collected on 28 

'1ay and 2 June that were tagged by the State of '-laryl and. 

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 tagginq. 

Most American shad (300) were captured <lt the fish trap 

from 26 ' 1 ay to 1 June. Water temperature WdS 66.5 F on 26 

~ay and generally increased to a high of 73.0 Fon 4 June. 

On 31 ~ay and l June a total of 51 and 55 American shad were 

collected, respectively. These fish were not transported to 

upstream areas upon the advice of Susquehanna Anadromous 

Fish Advisory Committee. Also, a large percentaue of these 

fish were partially spent .3nd/or spent as was the c~se with 
~ Ii: ...... _.. ....... ~~~<-:;-, 

most shad collected during this pt:'!riod. 

Observations w~re made on the behavior and catch of 

American shad relative to the.presence of carp(5 to 20 lbs). 
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When a large number of c~rp occupied the area at the face of 

the dam catches of American shad tapere~ off as did the 

catches of other fishes. On one occasion 3 America~ shad 

were observed in the holding channel of the trap during a 

period ~hen carp were just starting to occupy this area and 

entererl the trap in larye numbers (+500). After 1 ifting dnd 

sortin1 the catch, no American shad wera found. It was also 

noted that mortality of American shad was higher when carp 

were abundant in the sample than at other times throughout 

the season. On these occasions ~rap operations had to he 

discontinued to protect the American shad. 

A total of 284 American shad was floy tagged ot the fish 

trap. Twelve were recaptured {Table 4); seven were 

recaptured at the trap and one of those was recaptured 

twice. One return came from an angler fishing the west 

shore of the tailrace. The remaining 5 were returned from 

commerical fishermen who collected the fish from locations 

outside the tailrace. 

Maintenance of proper attraction velocity his been a 

major concern since the fish lift began operating in 1972. 

Starting in 1917 the intent was to maintain an Jverage 

~ttraction v0locity of 6 fps at the facility. However, so·ne 

recent velocity measurements in 1991 indicate that this 

velocity m~y not have ~een maintained in all µrevious years. 

In 1977 to 1980 the attraction velocjties werP n1easured with 
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a calibrated General Oceanic ~odel 2030 d~gital flow ~eter. 

However, this meter was calibrated at velocities ~uch 

lower than those creat~d at the fish trar and was used fro~ 

1972 to 1976 durin~ velocity studies. In 1980, discussions 

with USFWS engineer Jim Dalley concerning attraction 

velocities dt the facility created further doubt re~ardin~ 

reliability of the velocity measurements obtainej by the 

General Oceanics mAter. 

Th~refore, on 23 and 26 April 1981 three different flow 

and/or current meters were used to determine the actual 

attraction velocities and provide an additio0al check on the 

flow meters. General ~ceanics Model 2030 diyital ~eter, 

Marsh-~cBirney Model 2Jl portable water current meter and 

Endeco Type 110 remote reading current meter was test~d. 

Measurements of velocities from the Marsh-McBirney and 

Endeco current meters were similar (Table 5). However, the 

velocity measure~ents from the General Oceanic meter ~ere 5 

to 6 fps lower than those obtained using the other two 

meters. Based on these weasurements the n·ode of opuration 

3t the fish trap was changed to obtain the desired 6frs 

attraction velocitY given in the Methods Section of this 

report. It see11s that the new rnode of op.::ration, 

implemented on 26 April 1981, resulted in the daily total 

Cdtch incrPasing by at least a factor of two. It is rllso 

in~erestinq to note that with the Americdn shad population 
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at or near an all ti~e low in the Susquehanna River the fish 

trap collect~d a lar~er number of Americar shad in 1981 than 

In 1982, additional vel~city mc3surements 

will be ~aken to provide further supnort for th~ above 

observation~ and t0 maintain the desired attraction 

velocity. 
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TABLE 1 

Flow schedule userl to obtain attraction velocities at the Concwingo 
Darn Fish Collectf,)n Facility from 7 April to 23 April lQ:31. Flo...is 
similar to those used in 1977 to 1980 (see text for explanation). 

Condition 

High Flow 

Low Fl ow 

Low Low Flow 

Service Unit Gate 
Setting 

~o. 1 No. 2 

35% 75% 

35% 35% 

35% 0% 

11 

Flows 
cfs 

265 

150 

75 

E n t r an c 0 \'1 e i r 
Oepth Below 
Tail race 

5.1 

1 .. 7 

Setting 
Velocity 
(ft/sec) 

6.0 

6.0 

6 .. 0 



TABLE 2. List of scientific and common n~8eS of fishes 
collected in the Conowinqo Dam Fish Collection 
Facility, 1981, (according to BMily, et al., 
1970). 

Scientific Name 

Family - Petromyzontidae 
Petromyzon marin~s 

Family - Anguillidae 
An2uilld rostrata 

Family - C1upeiJ1e 
Alos=i aestivalis 
b!Qi§. mediocris 
AlQ§.2 riseur1ohdrenJus 
!1~12 saoidissi~~ 
Brevoortin t1rannus 
Dorosoma GOEedianum 

Family - Salnionidae 
Salmo qairrlneri 
Sal n,o trutta 
SalvPl inus fontinal is 
s. Fontinal is x 

Family - Esocidae 
i=s2~ .Ol9~!. 
E=sox l~£i~~ 
Fsox rnasquinoniy 
E. _m .3 sgu i nan.91 x 

E._lucius 

Family - Cyprinidan 
Carassius ~uratus 
Cy2rinius cqr2io 
Noterr: ir1onuc; crvsol eucdS 
~2!IQQi~ 2!2~!1~2. 
~~ri~~i2 n~c1s2Ji~2. 
~.2!..I2eii 2I~£!1t 
~2!£2Qi~ SQilo~t~rus 

cont i nue(1 

12 

Common Na:ne 

lampreys 
Sea 1 amp rcy 

Freshwater eels 
American eel 

Herrin.gs 
Blueback herring 
Hickory shad 
Alewife 
An;er ican shad 
Atldntic menhaden 
Gizzard shad 

Trouts 
Rainbow trout 
Prawn trout 
Brook trout 

Sp lake 

Pikes 
Ct•ain pickerel 
Northern pike 
lv'uskellunge 

Tiger rru s_k i e 

•1 i nnows and c drp s 
Goldfish 
Carp 
Golden shin,?r 
C om t~ l y s h i n e r 
S1->ottai1 shinr>r 
Swallowtail shiner 
Spotfin shiner 



TABLE 2. Continued. 

Sci""ntific Name 

Farni1y - catosto~idaP 
Cdreiorles c1orinus 
(dtosto~us com~ersoni 
Erimulon oblonqus 
Ht,Q.~'1tel iur'l niqrictrns 
UOXOStOma ~aCroleeiJOtUffi 

Family - Ictaluridae 
Ictalurus catus 
Ict.=ilurus natal is 
Ict~lurus nehulosus 
Ictalurus 2!:!.!2f.!~~~ 

Family - Geloniaae 
Strongylura marJna 

Family - Percicht.hyidae 
~QIQ!l~ ar1er i can a 
t2!..Q.IJ.g S 'cl X a t i 1 i S 

M. s-:1xati 1 is x 
~. £b!..Y12.2~ 

Family - Centrarchid0e 
Amhlo211tes ruQestr~ 
Legomi5 auritus 
LPoomis c1anellus 
Le.12,)m is n i bbOSU s 
lego~is ~acrochirus 
~icrogt9rus dolorieui 
~ir.rOQt~rus salmoides 
Pomoxis annularis 
Pornoxis niJrom~culatuss 

Family - Percidae 
Fthecsto~a olmstPdJ 
Perea fl nv~scens 
Sti2. 1lsterlion vitreum 
D e r c i n c1 c .~,, r o c1 r, s 
fercina 2e1tata 

Common Name 

Suckers 
()u i 11 back 
rJhite sucker 
Creek chubsucker 
Northern hogsucker 
Shorthead redhorse 

Freshwdter catfishes 
White catfi st1 
Yellow bullhead 
Brown bullhe::id 
Channel catfish 

Needlefishes 
Atl~ntic needlefish 

Temperate basses 
white perch 
Striped bass 

Striped bass x 
hhite bass 

SunfishE's 
Rock bass 
Redbreast sunfish 
Green sunfish 
Pumpkinseecl 
Bluegill 
Smal.lmouth b.Jss 
LargemoL1th hass 
White crc:1ppie 
Black crappie 

Perches 
Tessellated darter 
Yellow perch 
,J r3 l l ,., y e 
Loq pArch 
Shield dJrter 

----------------------------------------------------------------------- - ... 
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TABLE 3 

cc,:;,,;.1:,G<J DA.~ FISH COLLECTION FACILITY - 1981 DAILY CATCH SUMMARY (see text for explanation of changed mode of .fish trap 
operation). 

one 04/01/81 Ot,/08/81 04/11/81 04/12/81 04/14/81 04/11/81 04/20/81 04/23/81 
~O. llFTS 9 10 4 11 12 10 13 14 
FIAST LIFT 605 630 545 5J5 527 520 520 520 
lA~T l!FT 1200 1200 135 1200 1200 1200 1200 1200 
r.P~?AT H,G T IHE 5.92 5.50 lo83 6042 b.55 bo67 f,.67 f,-1)7 
F!SHH,'; TIHE(HR) 3.33 3.75 0.15 4.25. 3.95 4.75 4.59 3.93 
A\iF o:vert FlOW 26. 7 25.8 24.5 2408 40.9 0208 45.8 33o4 
AVE ;;,HtR TEHPo 56.0 55.5 58o0 59o0 58o0 55.4 56.5 57,0 ,-.., 
.. O•PH~LINt USEO? NO YES NO NO YES NO · YES NO " 

------------------------- ---------- --------- ---------- ---------- ---------- ---------- ---------- ----------A"'E" ICl-~1 EH 39 201 25 - 19 7 1Z 11 
RL~EBICK MERPINL - 8 10 218 4 - - 2 
l'l(~,:o. V SHAO - - - - - - - l 
AL"~IFF l 1 2 2 l 1 15 q 

(~ A..,~1" ICA~i ~HAO - l - l 1 - 2 -
G lZ U.~ '} S•<AO 190 994 1139 5077 3218 2107 6427 7183 
ATLL~Tlt ME~HAOEN - -
P~j·.~·~.; TO'.J:JT - l l - - - - - ;,. 
~;;; r--.,.,, T:}!,UT 2 l - 1 2 - 7 2 
~~ ·. ,.( P1,JT - - .;. 

~i-:; YE - - -
•.~•,·, PJ(KEllEL 
M1J~t€LLu•tGE 
G:L'.J~IS'1 
(<D;>· l - - 20 9 8 36 6 
r,r,l[,qJ S141 'IEII l - l l 
CC"HY ~,.l',EP - - - -
SP":TH IL ~f'J',ER - - - 10 12 - 9 
SN•Lll~TAIL SrilNER .... c;,1TFl'I Sri!l,ER 

.s::- 'J•J!LLbA(l( 
w,nc SUCKER 50 92 11 38 25 11 36 17 
(~EEK [MU~SvCKER - - - - - - ;.. 

~:•T~[•\ Hi~ SUCKER 
St-~<T~CAO REOriiRSE 4 8 - 1 5 16 262 180 
"'"!TE CATFISH 
Y~LLO,t :l'Jllt<FAD 
)• "!n'l !'•;llHll-) 
(-,&',·•El CATFISH 79 56 .33 43 24 84 183 96 
o-1!Tf Prl>C." 1 51 360 251 878 520 580 6252 
'iTOJ:>:~ !l~S!, - -
O')~,; c&SS 2 1 
~~~~o:•ST SU'lFlSH - - - - - - l 
~, =e•; SJ';F I SH - - - -P.,"~l( I 'l ,EtO - 2 - 10 
PL•Jcr,!lL - - 2 - 6 5 
'i"Alll'D'.JTH BASS - 5 ,. 19 - - 12 T " lt.Duf"''}Ulr< bASS 2 - l - - - - -
i.-1trE CUP:>IE 2 - 8 - - 2 6 10 
!',LA(( (l<AP?lE 2 - l 2 1 - -
TiS,ELLATEO Ot.RTER - - - - - - 2 
V•LL 1 .. PFk(H 16 18 75 18 31 10 3 
LC.t;;>C;~CH - - - - -
S..,!HO i,;ARTER - - - - 1 
WALLl;YE 20 19 2 16 21 7 25 15 
ATlANTit NEEOLEFISH - - - - - - - -

SEA LAJ1PREY - - - 2 - 2 1 3 ··t 
STRIPED BASS X WHITE BASS l l - - - 1 5 14 
TIGEO J1U'iKIE - 3 - 4 1 - 1 l 
HV'lRIOS - - - - - - - -

:====== ::a::: as:::: ====== =====a • :s:c::a =====:r :a::::s 

413 1463 1675 5734 4259 2781 7626 13809 



TAllL! 3 ·"' 

Continued. 

OATE 04/26/81 04/29/81 05/02/81 05/05/81 05/08/61 05/11/61 05/13/61 05/14/61 
:-10. LIFTS 16 14 12 13 23 13 z 13 
FIPH LIFT 505 515 458 450 450 510 950 520 
LAST LIFT 1155 1200 1200 1200 1200 1210 1035 1140 
CP~~AT 11,G TIME 60113 6075 7o03 7ol7 lo 17 7o00 Oa75 6033 
FISHINt; TI'•E(HR) 3ol3 4.so 5.06 4.35 3.17 4o42 0.50 4o08 
A,E l>IVER FLOW 31.0 35.0 69.6 lt9.0 3'to5 25o3 40.1 74.6 
AJE \.IHl:R TEl'.Po 57.o 59.0 59o0 58.o 59o0 bloO 6lo0 62•0 

·"'-· "IGR?HOLINE USED? NO NO NO NO NO NO NO NO .• 
------------------------- --------- --------- --------- ---------- ---------- ---------- ---------- ----------A"H f(.A 1l E:EL 13 - 16 10 zz 1 lS 1 
!LYE8AC, ~E~RING 1 - 3 z 6 - - 3 
Hl!:K:::?Y SHAO - - - - - - - -
AL!:,.lfE 2 6 56 2 18 - - l 
il"lfi<J(.A'1 S"AO - - - - - - - 3 
t;IllAkO SHAD 3271t0 21351 173'tl 3221t4 t.0450 30714 18100 58000 
ATLA'iTIC HE~HAOEN - - - - - - - -
PA 11,~.~w TROuT - 2 1 l - 1 - 200 
~:,iG,.~i Ti\~uT 6 3 3 5 4 4 - z 
ea l):JI( TROuT - 1 - - 1 - - --· fRl)'JT - - - - - - - - . :;t 
(~A l'l PICKEREL - - - - - - -. ,, 
"·,3~:LlUNC.E - - - -
G:;LuFISH - - - l 
C•~P l 1 310 16 11 9 - 'tl 
t;t::LuEN SHl'IE:R - l - 2 
(O"ELV SHl'il:R 
S?t::TT/.IL SrilNER 
S~lLlv~TAIL SHINER .... S?r:JTFPl Srl!NER 

V, 
OJlllbAC.K - - - - l - - 17 
W•HTE SuCKER 50 163 66 40 50 16 - 43 
CREEK CHVSSuCKER - -
NORTHERN HOb SUCKER \ - 1 
SHORT~EAO RtOHORSE 76 450 1326 241 272 602 55 353 
\<HITE CATFISH - - - - - 16 
VcllON !i 11LLHEAO - - - - - -
~~O•'I euLLHl:J,0 - - - - 6 6 - b 
("L','lEL CATHSH 84 143 1775 2b6 195 235 125 700 .... 
WH[H P,:RCH 6377 8920 4645 998 62't5 9754 1500 2250 
STR!?~') eASS - - - - - - - 1 
oo-:< B•::s - 1 1 - 3 58 15 b 
P~?~P.EAST SU~FJSH - - - - l - 15 1 
GKEE•, ~U'lF l SH - - - - - - - -
Pv"PKl'lSHO - - 1 - 2 6 15 - ... 
BLUEGILL z - 5 l 4 ll 15 -
S'IALL'"GUTH BASS 3 29 37 3 49 21 1 22 ,, 
Llo~G~W~vTH BASS - 1 - 2 - - - - .... 
WrllTE CRAPPIE 13 3 3 5 10 3 z b 
BLACK CRAPPIE 2 - - - 2 2 

c;,> TESSfLLATEO DARTER - - - - - - - - V 
YELLO;. PERCH 1 ll - 1 2 16 
LOC.Pfi<CH - - - - - -
SHIELD DARTER - - - - - - - - , .. 
WALL~VE 9 14 14 14 37 51 7 46 
ATLANTIC NEEOLEFlSH - - - - - - - -

~ <.i 

..., ·, 

··t SEA LA"1PIIEY 3 - 3 2 4 9 - 1 
STP.lPED BASS X WHITE SASS 2 - 2 - 3 - - 2 

~ TIGER "IUSKIE l l 1 - - - - 2 
HteR IDS - - - - - - - -

s::as: ••==== ••==== •===== :a:.a::: ====== a:ssss aa:aa: 

39388 31102 25609 33858 67390 41535 19865 61776 C 

C 



TAIIU 3 

' Condnuecl • 

.... . 

DATE 05/17/81 05/20/81 05/23/81 05/26/81 05/27/81 05/28/81 05/29/81 05/30/81 ,. 
No. ui:rs 14 14 14 14 13 17 10 15 
FI~ST LIFT 430 420 415 415 415 415 415 412 
l.lST LIFT 1200 1240 1200 1130 1045 1305 1000 1330 
Ci'El<A TING TIME 7o50 a.33 7.75 1.25 6050 808) 5o75 9.30 
fl'>Hl'1r, TIME(HR) ).75 5.42 5ooa 5.33 4ol7 5.67 3.75 5o!!3 
AVE I! I VER FLOW 6308 50.7 32.3 21.8 20.3 18.1 20.8 2006 
.AV!: WATER TEMPo 62o0 6Zo0 62.3 66.5 64o5 6809 71.0 11.0 

" ~C,~PHGLINE USEO? YES NO NO NO NO NO YES NO " 
------------------------- ---------- ---------- --------- ---------- ---------- ---------- ---------- ----------A."E~IC.AN EEL 7 17 24 42 130 390 155 300 
9LYEPA(I( ~ERRl~G - 1 17 13 3 15 3 28 r 
HI:"-::;;..~ SHAO - - - - - -
AL~.; !FE - ( 4 1 

' 
1 2 z 

I A"':• ICAl'l S"'AO z l 2 13 36 28 8 23 
GlZU;;'J SHAO 105150 48966 62568 24404 37913 559Z8 48248 100100 
ATLA~T!C ~ENHAOEN - - - - -...., P~H,loCW TR!JUT 1 - 1 - z 
e:.tc.._,, TP.'JuT 6 9 7. 3 8 5 22 8 
fol'.:':;< TR':UT - - 1 -r:::;ur - - - z 
Cr,AIN PICKEREL 
"cJS• FLLU'lGE 
GC.L:)FISH . -
CARP 351 92 319 479 1403 1799 415 175 
GOLuEN SHINtR 4 l 1 5 3 4 13 18 
C'.i'"H Y SHI 'lER - 1 
SP'JTTAIL SH!'IER 
S~ALLC~TtlL SHINER ..... ~ SP'JT~l'J SH!liER - - - - :-; 20 0\ 
CullloACI< 61 2 - 100 1320 360 171 15 
,HITE ~U(Y.E,t 140 zs 10 14 45 150 73 87 
C~EEK CrlUHSUCKER 
~::;•T~EP~ HO~ SUCKER 
SHJ~T,.,FAO REOHORSE 315 118 126 264 645 475 185 179 
W'1!TE CATFISH 11 112 58 28 21 5 31 • 5 
YHL0,1 oULLHEAO 1 4 3 - 2 - - -
901,,:,.i !IULlHEAO 2 7 26 11 45 65 5 5 

« .• :, (HA".'jEL CUFISH 910 991 695 1349 1120 5048 4638 4018 
WHITE PEPCH .1025 1217 7720 9536 1102 2455 Z444 1832 
STl!IPEI) tlASS - 1 2 3 l 2 6 1 

'.J OJc,<. SASS 49 11 19 7 27 20 26 28 ... 
RE~~~tAST SUNFISH Z3 10 24 37 26 15 21 45 
G~EE'I SU'IFISH - - - l - - - -

!J P J"P~ I N,EEO 20 - - 13 5 10 l 24 tj 

eLUEGILL 29 14 9 21 65 75 59 S3 ,. 
<;"lllU<i:l'JTH bASS 24 7 62 109 54 158 68 56 

0 l/,2UKCJTH B4SS - - l - - 1 - - 4i;t 
WHITE CRAPPIE 2 l 11 2 8 z 4 9 
'!LACK CRAPPIE 

"' TESSELLATED OlRTER - - - - - - - - • YcLLfJ~ PERCH 14 3 6 18 1 10 22 21 
lQ';PfRCH - - 1 - - - - -

\J SHIELD DARTER - - - - - - - - f, 
WALLEYE 28 31 58 76 66 183 159 145 
ATLANTIC NEEOLEFISH - - - - 1 1 - -

9 • 
.., ~ ·f SEA LAMPREY 13 2 . 3 - - - - l ' STRIPED BASS X WHITE BASS - - - - - - - -

TIGER '1lJSKIE - - 21 7 l - z - Ci) 
HYSRIOS - - l - 2 - - -====== •===== - •=•=== =•==== as.a::: as:=== ••=•=s a:saz::c: 

108189 51648 71797 36558 44068 67226 56779 107182 0 

-'-



l - TAIIL! 3 
.,... 

j ... Continued. 

I ~ ..,, 

I - DATE 05/31/81 
1 

06/01/81 06/02/81 06/03/81 06/04/81 06/05/81 06/06/81 06/01/81 1[. 

llO. l!FTS 23 14 14 14 19 13 21 14 
FIFIST LIFT 401 404 405 409 41'5 409 415 4Z:l 

' 

lll'>T LJFT 1655 1123 1315 lll't 19S6 1111 1915 1300 " :'l CPE~H tr.G Tl'!E 12.90 7.32 9ol7 7.08 15.72 7.-03 L5.oo Bob 1 

j FIS.,J·,c; TlME(HR) 9o67 5o67 2.15 5.75 7.50 5.75 . ·l3 • .B 6.75 

! 
A'vf ll!VEII FLOW 23.2 18.8 11.s 11.1 16.4 19.1 23.8 Z7o6 it;"' 
AVF >IU[R TEHPe 12.0 11.0 12.0 12.0 73.0 73.o 73.0 73.0 . 
~GRPHGLINE USED? ND NO NO NO YES NO NO YES •",j I 0 

I ------------------------- ---------- --------- ---------- --------- ---------- ---------- ---------- ----------
I A"F~ I Cl,'l EEL 1175 906 4729 525 2258 40 lZO Z7 

I BLYEBACC HERRING L ·: 11 39 45 8 17 40 27 -"'- 0 
Hl(K',i<Y SHAO - - - - - ,: ) ! </ ALF"IFE - - - I / - -

I 
/D o,l~ ~ A•.1!;;, f(.A·, 5'"'A0 ,:; - 51 55 11 18 l 12 21 5 0 ( .r~,-l Gllll,'.) SHAO Sf 1 7Zl44 14330 38408 16566 / l 38668 779Z 4171~ 19894 ·-/,•\ ¥:' ATLA~Tlt MEhHAOEN - - 10 - - 1 

1 /) (.·, f ... "AIMlCW T~OUT 3 - - - - - 4 - 0 i i/"' c.:.,Dtt~ TR~JT 37 10 1 24 7 2 4 4 • ~;. 'JS"' TPIJUT ~ 
P.'.l;;T - - - - - - - - 0 
('1Al'i PICKEREL 

i1 MJS~~LlU'lGE , 0 GOLDFISH - - - - - - - - 0 J ,:iop 2097 663 746 1201 1751 799 2138 160 I GCL!;EN S"l'lcR 4 1 - 9 21 32 5 18 
I ... (C"ElY Sfll~lfR 150 125 - - - - s - 0 

I SPIJTT.&IL SHIN~II - - - - - - - -
S"A,LGwflll SHINER - - - - - - z I .... • S?'lH,'l \Hit.ER 120 75 - - - - - 4 <:, 

I -...,I ,;;,JILL e1.C.f- 295 261 200 371 s 128 45 

! 
krl!fF S;JUEI< 44 z 35 20 9 - 11 

i ... C~EE~ (HYbSUC~ER - - - - - - 4 - <i..' 
r1~Q T "t ~ 1 1-1a.., SVC.KER - - - - -

I SN1kT~FA1 P[OnORSE 
\ 175 132 45 - 16 

! • "'HITE 1:ATF l~H 22 220 232 275 404 151 88 17 

I ·~· Yell/Jr, i>;JLLhEAO - - 16 - - - - s 

! ~-Oft'i ?•JLLl'EAO 9 19 65 20 15 68 6 21 

I • ('-1,&!,':tL CATFISH 1819 385Z 4419 2619 5569 316'! 1429 588 

' W-'ITE PFPCH 1452 702 544 734 725 210 514 407 
' ~TP!Pt"l ~ASS. 19 33 73 113 120 317 310 331 ' ' l • ;:1:,:, ::.AS<; 21 1 8 - 6 18 10 -
' ~<'.)1:•,t·.r SutlFIS.H 116 25 54 22 60 64 82 H 
I ,:,;,c:t:·t <",-1.,•:f I>H - - - - - - - 2 

I 
"' ~,;V~'( p; ~ E E:O 47 - 5 2 2 18 s 22 

f'l'Jt',ILL 67 S4 34 Z7 74 72 75 66 
'>'HLL"'1,1TH eASS 48 26 1 - - 11 3 33 , .., l~~JC .. 'J,,f'1 8AS5 1 - 1 l 1 - - - (,. 
"'~!TE (~AP<>!E 1s 2 6 12 18 10 - 13 

I 
~LACK CRAPPIE 2 - - 1 - 2 - l • TESS<LL!Tc1 DARTER - - - - - - - - \; 
Yi:LLC.; PEt<CH 132 46 8 45 17 42 16 68 
L0',PHCH - - - - - - - -

~ St<IELO OARTE:R - - - - - - - - • WALLEYE 146 127 306 99 139 79 204 116 
ATLA,TIC NEEDLEFlSH - - - - - - - -• • 

.... I.,, 
<;EA LA"PD!:Y - - - - - - - - ·-
STQlPEIJ ~ASS X WHITE BASS 1 - l 2 1 . - - 1 

.., TIGEP "JSKIE 3 - - 1 l 
HYeiiIOS 2 - - - -

:ass:• aa::=s •••==== •===== s:==== :1:===== •==•a= t:•1:•• 

80253 21664 50007 22762 49907 13058 46851 21904 



TAIILE 3 .. 
Continued. .. 

OATE 06/08/81 06/10/81 06/11/81 06/13/81 06/15/81 TOTALS 
NO. UFTS 9 11 13 14 9 490 
FIPST LIFT 415 415 404 405 420 
LAST LIFT 1155 1103 ,1128 1149 1030 
t:ff~UING T!Mt 7.67 6.80 7.40 1.13 6.11 Z75el3 
FlSrll';G Tl"lE(HR) 6·25 5.z8 5.25 6.z5 5.z5 111.91 
A.Jf "I VEIi FLOo,j Z6.3 zo.1 19.8 25.6 23.1 
AV~ IIJ.HR TEMP. 73.4 75.0 75.0 75.5 74.o 
MCQPPOLINE USE07 NO YES NO NO YES r-~ 

" 
------------------------- ---------- ---------- ---------- --------- ---------- ---------A"~P l(A', l:EL - 12 18 39 23 11.3z9 
BLVEBA(~ hERRING 5 't5 10 - - 618 
H(.._,:py SHAO - - - - - 1 
AL£,;JfF - - - - - 129 

,,.,, 
... Cf<J(li S"4A0 4 5 3 3 1 328 \.;'"J .. t• 
G!ZlAPfl ~hA::i 17844 21230' 39156° 31264 17102 1,156,662 
tTL&~TI( ~E~HADEN - - 3 - 28 42 
PA l!;?.01t T~'J•JT - 1 - - - 219 . ·:..·. r-- .. ,, ,i, 
~ .. 'J~', r;: "hJT 4 - - 4 - 207 
E.~ 'JOK TkC~T • - - - - - 3 2 .. >.< l., 
JQ'J JT - - - - - 2 .. 
(uA !"l P !C:Y.EREL - - - - - l 
"JS,FLL J',GE - - - - - 1 
t;;'.:;LOF!SH - - - - - 1 • ,:1..op 937 384 616 35 1283 18•313 
C,Jl '.;Ef, SHINER - - 10 - - 155 
r.c,••ELY ,._l'H;II - - - - - 281 • ~P:1TTt.!l SHl'IER - - - - - 31 
S~ALLO.;TJIL SHINER - - - - - 3 

..... - S~'Jl~I'• Sr<Ir,ER 300 - - - - 524 • o:i ':)~ILL f:IA(V 25 135 20 - 30 3•6ZZ 
i,,~ I Tf SUCK ER 13 6 - 2 - 1,394 ... t~<EY (HU~SUCKER - - - - - " • ~J~T~iP", hD~ ~UtKER - - - - - 1 
s~1,Th<AO PEOHORSE - - 5 - - 6,533 

• i,,rfTE (HFISH 135 105 46 151 66 Ztl99 • v;tltJ,. fliJLLt<fAO 5 - - - - 36 
~~".l .... euLL ... EAO 10 10 4 45 35 531 

• (MA~.·.H Cl,TF!Sli 1R20 1174 1359 2781 2043 55.528 • ;.~trE Pc?(H l'tZ 349 392 164 65 8.3. 363 
ST"!P['.: 'lASS 230 291 567 389 461 3•277 

• 11:,:~ ~A,S - 9 5 8 15 381 • PE:_>[A~T S~NFISH 25 58 't9 66 9't 1,001 
,;;;;n•i Su',FISH 1 20 - - 5 29 

• P,.1UPlf I ·,~EED 18 23 13 21 20 306 • ~L'JEGILL 63 58 104 186 43 1,299 
~-AL1_V')JTH SASS 6 - - 1 1 880 

• LA>:,EM'~;TH BASS - - 1 - - 13 • wr1!H t;.OPP!E 5 z 25 3 8 231 
HAU' (PAPPIE - - - - 2 20 • Tt,S~LLATE~ DARTER - - - - - 2 • YELLOr, PEkCH 85 18 29 164 33 t.007 
lOC.PERCH - - - - - 1 • SH!HO OARTER - - - - - 1 • WALLEYE 55 ll't 99 33 64 Zt64't 
ATLANTIC: NEEOLEF[SH - - - - - 2 

~ • 
.... 

'S~A LA"PREY - - - - - 55 
~ 
~ 

'ST~IP~~ BASS X o,jHITE BASS - - - 1 l 39 
..; Tlf.E:P. "uSKtE l - - - - 53 ,) 

~'l'!lRIOS - - - - - 5 
:z:s:s: ====== ::cs::: ==-==== ==-==== ========= .• ., 21783 24049 42534 35360 21423 1,353,313 "" 
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TARlE 4 

CapturP-rec~pture data on American shad tagged at th~ Cono~ingo 
Dam Fish Collection Facility, L9dl. 

---------------·---------------------------------------------------------0 ate Date Tagginq Recapture Gear 
Tagged ~ecaptured Location Location Type 

---------------------------------------------------------------------------5-27-81 5-31-81 

5-27- 81 5-10-31 

5-27-81 6-7-81 

5-2a-a 1::, 6-4-81 

5-2 a-a 1,:: 6-11-81 

5-31-81 6-7-81 

5-31- 81 6-10-81 

6-1-81 1-11-a1 

6-2-81 6-15-81 

6-2-81 6-15-81 

6-4-81 6-15-81 

6-5-81 6-2 3-81 

6-7-Rl 6-18-f31 

Gear Type Abbreviation 

FL= Fis"i lift 
Hl = Hook f. Line 
GN = G i l 1 riet 

* Recaptured Twice 

Con a. 

cono. 

Con a. 

Cano. 

Cano. 

Cano. 

Cano. 

cono. 

Cano. 

Cano. 

Cano. 

Cano. 

Cano. 

Dam Cono. Odm Fl 

Dam Cono. Dam Fl 

Dam Cano. T,,dl race Hl 

Dam Cano. Dam Fl 

Dam Cena. Dam Fl 

Dam Cono. iJ am Fl 

Oam Cano. Darn Fl 

Dam Cono. Da'll Fl 

Dam Sus. Flats GN 
(Saridy Point} 

Dam Sus. Flats GN 
( Sandy Point) 

Dam Sus. R i Vf.?r G"J 
( Spencer Isl and) 

Dam j/1 Sus. R i Vf:' r GN 
(Spencer Island) 

0-Jm rJ. E. Rivor('..,outh) Gt\J 

19 
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TA3LE 5 

Flow schedule and range of observed attraction velocities used at the 
Conowinqo )am Fish Collection Facil itv, 1977 to 19dl. Velocity 
measurements taken with Marsh-Mc3irney and End0co current meters. 

Condition Service tJnit Flows E,itrance Weir Ran9e of Observed 
Gate Setting cfs Depth Below Velocity(ft/sec) 
~o. l No. 2 Tailrace 

High Flow 35% 75t 265 5.1 11.0 to 12.0 

Low Fl O\<J 35°'o 150 10.5 to 11.5 

High FlovJ 35% 75% 265 5.5 to 6.5 

Low F1 ow 35°'o 35% 150 s.1 5.5 to 6.5 

20 
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FIGURE 1 

J?a-JER 
HOUSE 

-...._ -TELESCOPING - ENTRANCE WEIRS 

Schematic drawing of Conowingo Dam Fish Collection Facility, Anonymous (1972). ... .... 
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lllv.:r lhtW (.f) d11tl w.,trr t,•1111•,•t·.1tur1• \l'} I ,\11rll ht l', .huw 1•1Kl. 

UAfl" 

01,/,ll/11t 
lo,/ ,;-4/·• l 

(:! •• 1a·JJ 11 
v .. ,,1.,.1~ 1 
u4/ l l/H 
\)4/ll/i! 
04/11/Sl 
.:,,,1,./ 41 
04/) 1,/~ l 
J4/l.,Nl 
J•/1 7/<I 
\l',/lo/•l 
'34/11/nl 
:34/.'0/H 
0',/,'l/H 
oJ•ll21~1 
,">/.'Jhl 
1)4/14/81 
J4/7VH 
:>4no/dl 
04/Hhl 
O't/2d/dl 
04/lq/!l 
C4/30/~I 
:>5/01/dl 
JVOZ/ol 
05/C)/Sl 
UV04/81 
C'i/OVdl 
OV!lo/dl 
OV07/61 
05/08/91 
0~/0'1/81 
05/10/H 
05/11/91 
05/ 12/8 l 
O'i/13/d 1 
05/14/dl 
05/15/8 l 
05/lb/dl 
O'i/ 11/61 
05/18/ol 
05/1'1/81 
O'i/20/Sl 
05/21/dl 
05/22/81 
OS/23/81 
05/24/81 
05/25/81 
05/26/81 

05/27/31 
05/18/61 
OS/2'1/81 
OVl0/81 
OS/ 31/ol 
06/01/81 
06/02/•l 
06/03/~I 
01)/04/dl 
0'>/0S/li l 
0'>/Clb/il 
'lo/o7/el 
~'>/!18/dl 
0~/()'1/~I 
·1v1c,1~1 
0~/ll/•l 
0~111101 
0',/l \/-tl 
i,•./t•,1~, 
c .. ,, 'l/·11 

I 
fl. 
11, 
II 
II 
II 
II 'I 
II 
I IY 
II 
II 
II 
II 
II 
I IYVY 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
1 l"IN'lN 
II 
II 
I IYYY 
II 
II 
IIN 
II 
II 
I IYYY 
II 
II 
11 NNNll'lt..NN'lt,Nl'<',IN'll';'l 

I I N N'lN~P,N~'.H: ..,, '4 'l'l 1 t"l '4',if\, ~N':lij 'I.._,,-.~ ~-,N'l "'I( ~W~NN~ ,..~ •.. ,...,~v•N 
f I NN.~:~~~~NN,-..,r,•,1~~~i"l~'IIN~~~~·4NNM',1\'1NNt\itif..,"i 
11 VVVYVYYYVH 
11 !',,l~"•,1.'lM,i"•~:"t\l"ofiN'l~"l'l''<ll•N"-'4~'1\ "i"'"Hl"'4 
I I 'l N•1"f •: "•t• 1•1 ~ •1 1 , •1 '-.. •. 't ',,., ... •, •,~. •t "i"I'\ *it, I\J", ..._,,,i P,1"6~".i "IM·i•, ..,,:,~.~ '1'-!o.1~,i"ll',,.N.N~, N ~~NPIPIJl,l"'l'i~~t.N~ 
11 NN'll\iiNl'i"I i~·-·-1,·,·,·.·,:.·,·,·u1Nr.~,.·,·:~11,, .. ~.~, ..... i,.r.,•,"'N'''·"""''J:,l!\4','llN'4N""'f>iN•,,..'4~~·mNN'""" .... ~N·,~Nltt'1N"I 
I INt .. ·.i•,•1\l\l•,•u.\1'1'4°11•1 
11",~'l·-i·. ,,.,,.:o.•r:•; .•i'\i'i·,•:·1·1,•i:: 
I IYYYYYYYYYYY1YYVY 
11 •1'\i"'&t,,'f'l,j.,'4~'.'l'll'lt,i•t·,·,~·,·.~·.11r1,,·,,...fl4flt 
I 1 •,: .. '1"4"1~.-..~,,~,"""""ltt"iN"lf,'4,..•,r. 
II VYVYYYY , ,~ ....... . 
11 
11 VYYYVYY ,, ......... 
II ,,.,, ..•. ,. 
II 
11 y 

-··------·-------·-------·-----···------····--·-··-------•-------·-------·-.,.or: ,,., 1',.1 .. , . ., .... , ...... , 
";··· •, ,., 

Symbol Morpholine 

N = No 
Y = Yes 

23 
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~H&O ,v .. 
o.ri 
1.~ .. 
" o.o 

1.0 
II 

lo:> ,. 
·" o.o 
M 

" z.o 
" " o.o 
" "' o.o 
M .. 

o.o .. 
M 

o.o 
" M 

o.o 
" M 

o.o .. 
II 

o.o 
" o.o 

3.0 

"' M 
2.0 .. 
"' ,.o / ,. 
M 

2.0 

" II 
u.o 

36o0 
ze.o 

ISoO 
23o0 
s1.o 
HoO 
u.~ 
1800 
12.0 
llo'l 
1~.o 
~.o 
Itel) 

" h? 
lo'J .. 
lo~ 

lo'> 


