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2
of tagged shad at Shures Landing (4) a creel census conducted below Conowingo
Dam (5) statistics on the catch of the American shad, and (6) a comparison of

data obtained in 1976 with that of 1972 through 1975.



Attraction Velocity
A standard attraction velocity of approximately 6.5-7.0 fps was used
from 5-24 April. This was achieved by setting both weir gates 6.0 ft below

tailrace and operating Station Service Units 1 and 2 (approximately 400 cfs

each) at 35% and 75% gate opening. However, the gate setting.on one station

service unit is always dependent on plant demand, thus gate opening of this

unit may vary from 30-50% which results in slight variation in attraction
velocity at the weirs,

An experimental schedule of attraction velocities and flow (volume of
water through the facility) was initiated on 24 April and continued’thfough
30 June. Four test conditions of attraction velocity and flow were used in
a schedule of eight test periods (Table 1). Each day was divided into two

test periods and a set of test conditions was run in each pefiod. Test periods

" were used consecutively throughout the test season.

Tests using each of two positions of the crowder gates were also conducted
to determine if there were differences in catch., The intermediate gate position

(12 in. opening) was used on one lift and the full-open position was used on

. the next.

Operation of Conowingo Hydro-electric Station in the spring is, in part,
modified by the occurrence of anadromous fish runs. As part of an agreement
with the State of Maryland, to prevent fish mortality in the tailrace due to

oxygen deficiences, a generator was operated continuously between 22 April

and 10 June (Dietz, 1976). Either one or more of Units 1 through 7 (approximately

5,000 cfs each) were used, The selection of which one to operate was made by
a biologist conducting a surveillance and depended upon the relative abundance
and distribution of fishes (primarily blueback herring, alewife, and white

perch). in the tailrace, In 1976, Unit No. 2 was operated to provide oxygenated



fishes in the 1ift was made from a count of fish in the subsample, All
catches were counted or subsampléd except when large numbers of herring
were available for transport. Where mortalities due to an oxygen defi-
ciency were likely, large catches were estimated visually and released to
the river immediately,

Length, weight, sex and scale samples were taken from blueback herring,
alewife, white perch, and gizzard shad. Scale samples were also taken from
American shad caught by anglers along the west shore of the tailraée.

Fishes, other than American shad, were tagged on 10 June to determine

'numbers of fishes that may be captured more than one time. A total of 373
fish of 12 species were tagged with floy anchor tags and released into the
tailrace from the sorting tank. Numbers of tagged fish in the catch

were then recorded from 11 through 30 June., The tags of recaptured fish
were partially clipped so that multiple ?ecaptures could be identified.

Common names of fishes are used throughgut.the text and tables. A
list of common and scientific names of fishes collécted in the Conowingo

Dam Fish Collection Facility from 1972 to 1976 is given in Table 2.

Creel Census
A creel census was conducted below Conowingo Dam to determine: (1)
if the distribution of shad changes in the tailrace with the phases of
operation of Conowingo Hydro-electric Station and (2) if a relationship
existed between the anglers catch and the collection of shad in the fish
facility. ’
The number and distribution of boats and anglers fishing from the

west shore were counted. The catch of the shore anglers was counted once

an hour daily from approximately 0400 to 1200 hrs between 21 April and

30 June. Changes in the distribution of boats was determined by a count
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Juvenile American eel were collected in greater numbers in 1976 than
in previous years. It comprised 17.2% of the 1976 catch. The greatest

numbers were taken between 7 and 27 June when water temperatures ranged from

68 to 80 F.

American Shad Catch

A total of 91 American shad was collected between 21 April and 19 June,
Twenty-two shad died prior to release. One was tégged and released at Conowingo
Creek, The remaining 68 fish were tagged'and released at Shures Landing., No
recaptures of tagged shad were made in the collection facility in 1976. Two
tags were returned by anglers, Both fish were tagged on 18 May. One was
caught along the west shore of the tailrace on 20 May and the other was caught
in the Susquehanna Flats area of the Chesapeake Bay on 29 May. The sex ratio
of 71 shad examined in 1976 was 0.78 males to 1.00 females (Table 4). Most
females were green while all males examined were ripe. Ripe females were not
observed in the catch, |

Conditions of operation associated with the collection of shad are given
in Table 5. Data from the 1lift preceedipg and the 1ift followinglone(s)
which contained shad is included to show which variables may have changed,
The largest number of shad (31) were collected when Unit 1 through 11 were shut-
down (Table 6). Seven shad were taken with all units operating. The effect
of operating Unit No. 1 at a reduced gate is not obvious. Results of the
velocity, volume and crowder gate position tests are preéented in Tables 7,
8 and 9. Data from a clean out lift and the first lift with the crowder gates
opeﬁ are not included in the analysis, The function of the clean éut lift was
to remove fishes that gained access to tﬁe holding channel, primarily through

the closed crowder gates, between hours of operation.' The first lift with a



10

Fish Transplantation
A total of 90 alewife, 6,622 blueback herring and 2,384 American eel
was transported from the Conowingo Dam Fish Collection Facility to Conowingo

Pond (Table 13). The goal of transporting 50,000 herring was not met due

to an unusually small herring run and the time consuming précess of
sorting herring from catches with large numbers of white perch.

Monitoring studies in Conowingo Pond by Ichthyological Associates, Inc.,
have provided evidence of successful aléwife reproduction above Conowingo
Dam. Seven young (27-76 mm FL) were taken. The first was taken by 16 ft
trawl off Peach Bottom Beach (Lancaster County) on 15 June. Two Weré
collected by trawl on 8 July, 50 yds above the mouth of Peters Creek. Two
were found on the traveliné screens of the Peach Bottom Atomic Power Station
on 20 July and an additional two on 27 July.

No striped bass were transported above Conowingo Dam. A total of four
juvenile striped bass (71-245 mm FL) were observed in the fish collection
facility in two days of operation in July. Creel census data provided by
plant personnel showed that a few striped bass (8-21 incheé) were taken
almost daily by anglers off the stoplog gallery between 2 and 30 July. No
catches were reported on 6, 15, 18 and 25 July. The largest daily catches

reported were 25 striped bass on 7 July and 25-30 fish on 23 July.

Tagging Program
Twenty-one fish were recaptured between 11 and 30 June (Table 15),
Most (1l9) were gizzard shad. One redbreast sunfish and one tagged channel
catfish were also taken. One gizzard shad was rquptured twice, Multiple
recapture of gizzard shad were 8,07% (20 of 251 tagged fish) which indicates

that a portion of the catch is recycled through the facility in daily operation,
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In 1973-1976, 72.0% of the shad were taken in the facility when no
large units were operating (Table 6). Anglers fishing from.sh?re took 35.2%
““““““ of their catch under similar conditions (Table 16). - Shore angler effort
below Conowingo Dam has decreased steadily since 1973. The catch of American
shad per fiShermén hour ranged from 0,007 to 0.010 in 1973, 1974 and 1975
(Table 23). The 1976 catch per fisherman hour increased to 0.041, The
’greatest.angling.pressure normally occurs on weekend days. Weekend angling
effort comprised 43 to 52% of the total angling effort from 1973 through
1976.
Of the shad taken in the fa;ility from.1973-1976, 47.9% were males and
52.,0% were females (Table 4).  Almost all males were ripe. Approximately
75% of all females were green, 8% ripe and 17% were spent., ‘ ;
Age composition of adult shad caught in the collection facility and
;,&“¢ﬁ ».by anglers is similar, i.e., most shad taken were four year old fish (Table 12),
The presence of three year old fish in 1975 and four year old fish in 1976
indicates ihat some survival occurred in 1972 when'T;opical Storm Agnes
caused severe flooding of the Susquehanna River in late June.
Daily river flows and water temperatures, for April-June, 1972-1976

(Table 24), has been included to aid those who might attempt further analysis

of the facilities' past operation.
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TABLE 5. Continued.

* PARAMETER

30

ABBREVIATION

CODE

Date
Lift Number
Number of shad in lift

Total number of fish in lift
Location shad were releasad

Time of Lift

Fishing Time (minutes)
Air Temperature

Water Temperature
Weather

Barometyic pressure

Number of small generators
operating¥#®

Number of large generators
operating¥i*

Generating status of Unit 1
Generating status of Unit 2

Number of spill gates open
Natural river flow

Gate opening (%) of station

service Unit 1

Gate opening (%) of station

service Unit 2
Water Velocity in holding
~ Channel (ft/sec)
Attraction velocity at
Entrance #1 (ft/sec)
Attraction velocity at
Entrance #2 (ft/sec)
Number of weir gates open
Setting of each weir gate
Setting of Weir #1
Setting of Weir #2
Tailrace Elevation
Holding Chammel Elevation
Crowder Fishing Position
Crowder Gate Position

Date

Lift Number
Shad Taken

Total Fish

Rel. Loce

Lift Time
Min. Fished
Aixy Temp.
Water Temp.
Weather

At, Pressure
Small Gen., on

Large Gen, on
Unit 1

Unit 2

S$pill gates open
River Flow

% Gate S.U.1
% Gate S,U.2
Vel, Hld. Chan,
Vel. Weir 1.

Vel, Weir 2

Weir gates open
Ft. Below TR
Weir 1

Weir 2

Tailrace Elev,
H1ld, Chan, Elev.
Crowdexr Position
Cr, Gate Position

1. Above dam 2, Re-
turned to tailrace
EST
op
_ - op
1, Clear 2. Partly
cloudy 31. Overcast
4, Light rain 5. Heavy
rain 6. Fog
inches

9. Varying .

9. Varying

1. on 2, Off 3. Reduced
1. On 2,.0ff

cfs x 1000

999, Varying
999, Varying

999, Varying
1. #1, 2, #2, 3, Both

999, Varying
999, Varying
999, Varying
999, Varying
1. Full, 2, Reduced
1. Full Open,
2. Intermediate Open

%% 5,000 cfs unit
*%% 10,000 cfs unit
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taken in the
1975 1976 Total
% No. % No. %

No.

1974
No. %

%

1973

No.

%

1972

Conowingo Dam Fish Collection Facility with water temperature, 1972-1976.
No.

Comparison of the numbers of American shad, Alosa sapidissima,

Table 11,
Temperature
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Table 13. Daily numbers of alewife, Alosa pseudoharengus, blueback
herring, Alosa aestivalis, and American eels, Anguilla
rostrata, transported from the Conowingo Dam Fish '

Collection Facility to Conowingo Pond, 19 April -
30 June 1976, ' '

Date . Alewife ~ Blueback herring American eel

April 19 66 0 Q
20 24 2362 -0
21 0 2422 0

22 0. 805 0

25 0 1033 0

June 25 0 0 265
26 0 0 805

27 0 0 395

28 0 0 367

29 0 0 308

30 0 0 244

Total 90 6622 2384

Total Fish = 9096
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Table 23, Continued.v

——

Hours of Creel Census

15 1976

et
b

1973 © 1974

0400~2000 0400-1100 : 0400-1100 0400-1200
No. No. K. No.
Date Angler Shad Angler Shad Angler Shad Angler Shad
: Hours caught Hours caught Hours caught Hours caught
1 Jun 139 0 167 0 57 0 3 0
2 Jun 418 3 80 0o 43 0 2 0
3 Jun 426 0 40 0 30 0 19 0
4 Jun 81 0 60 1 56 0 9 0
5 Jun 155 0 28 0 29 - 0 54 0
6 Jun . 87 0 17 0 24 0 33 "0
7 Jun 119 0 31 0 170 0 1 0
8 Jun 217 0 138 0 118 0 15 o
9 Jun 321 0 158 0 11 0 - 0
10 Jun 328 0 14 0 . 32 0 4 0
11 Jun 86 0 22 0 45 0 11 0
12 Jun - - 19 0 5 0 16 0
13 Jun - - 28 0 31 0 4 0
14 Jun 110 0 45 0 - - 1 0
15 Jun 69 ] 121 0 - - 19 0
16 Jun - - 138 0 - - 9 0
17 Jun - - 17 0 - - 4 0
18 Jun - - 28 0 - - 4 0
19 Jun - - 11 0 - - 2 0
20 Jun - - 16 0 - - 6 0
21 Jun - - 44 0 - - 9 0
22 Jun - - 92 (] - - 9 0
23 Jun - - 82 0 - - 10 0
24 Jun - - 3 0 - - 3 0
25 Jun - - 23 0 - - 11 0
26 Jun - - 11 0 - - <2 0
27 Jun - - 17 0 - - 0 0
28 Jun - - 14 0 - - ] o
29 Jun - - 45 0 - - 0 0
30 Jun - - 196 0 - - 0 0
Total 20495 142 7675 51 4096 41 4024 164
Average :
Per Day 409.9 2.8 105.1 0.7 95.3 0.95 56.7 2.3
Catch Per

Angler Hour .007 .007 010 : .041



Continued,

Table 24,

1976

1975

1974

1973

1972

Temp Flow Temp Flow Temp Flow Temp Flow
(F) (1000 cfs) (F) (1600 cfs) F) (1000 cfs) (F) (1000 c£s)

Flow
(1000 cfs)

Temp
(F)

Date -
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