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Passage of Salmon Fingerlings 

Through Small Tunnels 

INTRODUCTION 

A knowledge of the physical factors which 
affect the behavior of fish when approaching 
and entering small tunnels is of importance 
in operating electronic fish-counting tunnels. 
Fish passing into and through such tunnels 
unbalance conductivity bridges which actuate 
an electric tally. Maximum efficiency of these 
tunnels is afforded by a rapid attraction and 
passage of fish as they enter the bypass system. 
The accuracy of the counting device is greatly 
decreased if large numbers of fish collect up
stream and then pass through the tunnels en

masse. Conditions providing for a minimum 
of delay in the bypass area will tend to reduce 
such concentrations. 

A series of tests was conducted to determine 
the optimum combination of water velocity 
and light condition that will most effectively 
facilitate downstream passage of salmon fin
gerlings through small tunnels. 

METHODS AND EQUIPMENT 

All laboratory experiments were conducted 
in an open wooden trough 8 feet long by 24 
inches wide by 24 inches deep. Water in the 
trough was recirculated by a 500-gallon-per
minute pump; The temperatures ranged from 
47 to 49° F. 

The range of water velocities tested ( 1.5 to 
3.5 feet per second) was selected after study 
of data previously collected at a field installa
tion. Control of velocities was achieved by 
regulation of the pump and head differential. 
Water velocities were measured at the mouth 
of the tunnel prior to testing. 

Four light conditions were used: ( 1) Light 
on downstream side of tunnel weir; (2) light 
on upstream side of tunnel weir; ( 3) light on 
both sides of tunnel weir; and ( 4) complete 
darkness (all lights out). Under conditions 1 
and 2, a small amount of light penetrated 
through the tunnel into the darkened area be
yond the weir. The lights were placed 4 inches 
above the water surface and 4 inches from 
each side of the tunnel weir. Light level was 
held constant under each condition and regu
lated with a variable voltage transformer. 
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FIGURE 1.-Plan view of test channel showing location of tunnel and lights. The water was recirculated 
through the system by pumping from a large reservoir. 

Fifty volts were supplied to standard 40-watt 
bulbs. The test area was completely isolated 
from all extraneous light sources. 

The tunnel was molded from translucent 
plastic material and measured 2½.o inches in 
inside diameter and 4 inches in length. Initial 
tunnel size was selected arbitrarily, consider
ing only the size of the fish to be tested. 

Each group of fish was introduced into the 
trough at a point upstream from the tunnel 
(Figure 1). The duration of each complete 
test was 10 minutes. At the end of the test 
period, the number of fish that had passed 
downstream through the tunnel was recorded. 
This figure was converted to percentage of the 
total number introduced. 

Salmon fingerlings used for these tests 
were yearling sockeye ( Oncorhynchus nerka) 
ranging in size from 70 to 110 millimeters. 
The fish were raised at the National Fish 
Hatchery, Leavenworth, Washington. Before 
testing the fish were acclimated to the test 
light level for a period of 10 minutes. The ex
periment consisted of four "blocks" of tests, 
each block consisting of four tests at a con
stant light condition with only the water veloc
ity being varied. A new group of fish was 
used in each test. 

TABLE 1.-Passage of sockeye salmon fingerlings 
through a counting tunnel under various light and 
water velocity conditions1 

Velocity 
Percentage passing downstream through 

tunnel within 10 minutes 
at mouth 
of tunnel Down-

(Feet stream Both Both Upstream 
per light lights lights light 

second) only off on only 

3.5 88 64 24 24 
3.0 84 52 0 0 
2.5 56 36 4 4 
1.5 48 28 0 0 

1 Twenty-five fish were used for each of the 16 tests, 
totaling 400. 

RESULTS 

Results of these tunnel tests indicated that 
the higher velocities 3.0 to 3.5 f.p.s., in combi
nation with downstream light only, induced 
the highest percentage of downstream passage 
(Table 1). 
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