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The construction of dams for hydro-electric Plants upon 

a number of Nova Scotian streams has complicated fish cultural 

endeavours directed toward the maintenance of salmon populations. 

Fishways in many instances provide quite efficient means of by- 

passing the ascending adult salmon, and  also give an avenue of escape 

for the descending kelts and smolts. However, a much greater volume 

of water passes through the turbines than through the fishways, and 

thus it might be.  presu ed that a majority of the descending smolts 

are swept througl these turbines and possibly destroyed. Obviously 

the presumption rests upon the issues:(1) Do descending smolts pass 

through the turbines, and (2) if so, are they killed? At most of 

power developMents it is }physically difficult to secure evi-

lence in regard to either of the questions, due primarily to the 

Teat rush of water in the tailrace. quantitative determinations of 

he numbers of fish that pass through the turbines, alive or dead, 

could scarcely be made. '4aalitative evidence for dead fish could be 

obtained more easily, although even then much time and labour would 

be required to maintain suitable netting in the rapidly flowing water. 

Actually, we understand, some evidence was obtained for ,  the Department 

of Fisheries that smelts diA pas through the turbines and some, at 

east, were killed at the No. 3 Development of the Nova Scotia Power 

ission on the Mersey river, I. S I  

Assuming that descending smolts are killed by the turbines 

of various hydro-electric developments in Nova Scotia, it was suggested 

isheries Inspector Buchanan that lights might be used at night to by F 
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,ract smolts to the fishway, and thus reduce to a greater or less 

degree the number that passed through the turbines. The Department 

of Fisheries requested that the Fisheries .tesearch Board investigate 

the possibilities of this suggestion, and accordingly the writer was 

assigned to the investigation. 

of the 

extend 

The investigation was made at Cowie Falls (No. 6 Development 

N. S. Power Commission) on. the Mersey river, N. S. Observations 

3d over the period from May 17 to 25, 1941. 

LIGHTS 

, fishwa 

The positions of the lights in relation to the mouth of the 

T are shown in the accompanying sketch. (fig.l) 

Four lights, each of 500 watts, with street-light reflectors, 

nployed. Two lights (1 and 2) were placed on a pole at the 

f the fishway, with the reflectors SO tilted that the light 

fleeted out over the pond above the dam. These lights were 

at 24 ft. 9 in. and 14 ft. 9 in. above the surface of the 

when the level of this in the pond was 57 ft. above sea level. 

d light .alas located 4 ft. above the surface of the water at the 

f the fishway with its light reflected directly downward upon 

ter. A fourth was situated approximately 8 ft. below the third, 

in the same fashion, so that the water was illuminated as it 

into th fishway through the opening in the stop logs that 

ted the flow. 

The above arrangement of lights was such that fish would, 

ratted toward light, move from a dimly to a brightly lighted 

n the water, and at the same time come more under the influence 

water cur - !ent into the fishway. Before moving into a dark zone 

the fish would be swept into the fishway proper. 
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TRAP 

The fish were trapped by placing a wire screen of - in. 

- 3 - 

and 

rev 

wer 

to 
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On one date the lights were on for the first night period 

off for the second. un the succeeding night the situation was 

ersed, and was carried on alternating the light periods. No lights 

e on during either the evening or morning twilight periods. 

The above schedule was maintained from 6:00 A. M. May 17 

6:00 P. M. May 24. The lights wer on from 6:00 P. M. May 24 to 

0 A. M. May 25, and were off during the same twelve hours of the 

ht of May 25-26. 

mesh across the fishway just back of the pier that divides the mouth 

of the fishway into two channels and immediately in front of the 

first concrete partition. (fig. 2) Since water entered the fishway 

through only one of the channels at tha head, the backwater in the 

other provided an area of comparatively quiet water into which fish 

could move above the screen. To fish the trap the stop logs were 

placed in the mouth of the fishway, and when the water drained 

sufficiently low above the screen the fish were dipped with a small 

net. 

PROC]DURTI; 

The day and night were divided into the following periods: 

6:00 A. M. to 6:00 P. M. ---- Day period. 

6:00 P. M. to 9:00 P. M. ---- -ivening twilight period. 

9:00 P. M. to 12:00 M. 	 First idght period. 

12:00 M. to 3:00 A. M. 	 Second Night period. 

3:00 A. M. to 6:00 A. M. 	 Morning twilight period. 



77.8 hours 

	

36.8 	" 

Night-Lights on 	20.0 	t. 

Night-Lights off 	20.2 

numbers for the periods of the above schedule were as follows: 

Day 

Twilight 

53 fish 	0.7 per hour 

45 	" 	1.2 tt 	 tt 

0.6(5)" t ►  13 It 

12 	" 	0.6 " it 

to 6:00 A. M., May 24-25, there were 5 smolts, Ihile on 6:00 P. M. 

Day 77.8 hours 	10 fish 	0.1 per hour 

is off 

.eight-Lights on 

:right-Ligh if 2,0.2, 

4 

Limon smolts. 

From May 16 to 26, 141 smolts were taken from the trap. 

A. M., May 17, to 6:00 P. M. May 24, there were 123. The 

From 3:30 P. iii. to 8:00 A. M., May 16-17, before the lights 

were installed, 8 smolts entered the fishway. ',kith lights on from 

the following night (same period) with no lights, 3 smolts were taken 

from the trap, 

The average number per hour for the various periods is 

shown graphically in figure 3. 

2. Other fish. 

The following species (and number) were also takne in the 

trap: 

White perch (Morone 	americana) 	 -- 	157 
Sucker (Catostomus commersonnii) 	 57 	jv., 4 adult. 
Golden sETTI67776E15735777Oleucas) -- 	16 
Eel (Anguilla rostrata) 	 12 
Catfish (Ameiurus nebulosus) 	 11 
Yellow perch (Perca Flayscens) 	 8 
Killifish (Fundulus diaphanus) 	 -- 	 1 
Fallfish (LOucosomus 	corporalis) 	 1 
Brook trout (Salvelinus fontinalis) 	 1 
Land-locked salmon 	 -- 	1 

The white perch entered the trap as follows (May 17-24): 

from 6:00 

Twilight 36.8 	't 

20.0 

42 " 

13 " 

65 " 

1.1 " 

0.6(5) 9  

3.2 " 

it 

it 

►►  
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During the same period 45 young and 3 adult suckers ran 

fishway. Of these, 42 came in the twilight hours, 5 during 

day, and only 1 at night (lights on). 

DISCUSSION  

When operations were begun on May 17, few smolts were entering 

• 3.1TV ray, and on subsequent days the numbers rennined small. In-

..:.)rmation received from residents indicated that smolts descend the 

Iersey river early. It was stated th t smolts begin to leave the 

river in late April, and the-largest run occurs in early May. Defi- 

nitely smolts were in the fishway on May 4 and 9. It is probable, 

therefore, that the smolts which were observed during the period of h 

the investigation were only stragglers of a larg .r and earlier mi-

grat ion. 

The number of smolts that entered the fishway was small, 

and, accordingly, not much reliance can be placed upon the data to 

demonstrate tfie effect of light upon the smolts' movements. Only 

certain provisional deductions may be made: 

(1)As many smolts entered the fishway at night with the lights 

off as w Lth them on. The lights ha no,aparent attraction to the 

descendii ig smolts. 

(2)As many smolts entered the fishway per unit of time during 

iaylight as at night, with lights on or off. 

(3) The largest number of smelts per unit of time entered the 

fishway during the twilight hours (6-9 P. M., 3-6 A. M.), particularly 

the morning twilight period (fi .3). 

(The number of smelts did not permit a closer analysis of the time 

that the fish seemed most inclined to run during the twilight periods.) 
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In the investigation of the effect of light upon descending 

s its 1  certain considerations should be borne in mind, some of them 

•tinent only to the situation at Cowie Falls (No. G Development). 

1) qualitative evidence (specimens) that descending smolts 

are killed by the turbines is apparently lacking for the 

development at Cowie Falls. 

Early each Sunday morning the level of the headpond at 

Cowie Falls is lowered, and, on many occasions, so low 

that water does not flow out the fishway. By late Sunday 

afternoon, however, the level is again raised, and if the 

river is at all in spate, much water escapes over the spill-

ways of the dam. This escapement of water over the dam 

(15 in. on May 25) creates considerable surface current in the 

headpond, and provides a more efficient avenue of descent 

for the smolts than the fishway. 

3) The head of the fishway at Cowie Falls is situated well to 

one side in a small bay, the mouth of which is partially 

obstructed by a rocky islet. 

1) The intakes for the turbines at Cowie Falls are at a con-

siderable depth. If smolts' move in the surface strata of 

water, the danger to them of being swept into the turbines 

in much reduced. 6molts may be seen playing or feeding at 

the surface in the headpond, which provides evidence, in 

some measure, that they do remain near the surface.quali-

tative evidence indicated in (1) is needed. 

5) it is suggested that the downward migration of smolts in an 

obstructed river as the Mersey is quite different to that 

in an open stream. It is possible that smelts remain for 
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some time in the headponds, particularly if these are 

quite large, and run out in small numbers over a consider-

able period of time through fishways, or escape in large 

numbers intermittently when water is permitted to flow 

over dares. If water flows to a considerable extent over 

dams, large amounts on certain days er continuously, possibly 

most of the smult descend with this water rather then down 

the fishway, or through the turbines. 

(6) At Cowie Falls considerable water passes through the log 

chute when pulp wood is being passed downstream. The en-

trance to the chute is mid-stream, and, although there would 

be activity to frighten fish away while the water is flowing 

into thisoutlet, it still remains eossible that smolts des- 

cend by this means as well. 

The white perch entered the fishway in greater numbers per 

unit of time at night with the lights off. The data suggest that 

these fish become more active at the surface as it becomes dark and 

are inadvertently swept into the fishway. Light, by some means, 

appears to help them avoid the fishway, perhaps by driving them to 

deeper water. 

hours. 

Suckers were found in the trap mostly after the twilight 

In the half-light, the young fish probably enter more shoal 

water to feed, and, as with the white perch, are swept into the 

fishway accidentally. It is unlikely that either white perch or 

suckers (jv) seek to run downstream. 

The data secured for the white perch and suckers would seem 

to have no pertinence to the question whether salmon smelts are 

attracted by lights or not. 
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