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HYDROACOUSTIC SURVEY IV OF SHUSWAP LAKE, BRITISH COLUMBIA, CANADA

INTRODUCTION

This report contains the results of the fourth consecutive, annual
hydroacoustic survey of the pelagic fish populations of Shuswap Lake by
the Fisheries Research Institute, University of Washington, Seattle,
under contract to the International Pacific Salmon Fisheries Commission.
The primary objective of the survey was to provide an estimate of the
abundance of fish and their distribution in the limnetic zone of Shuswap
Lake, British Columbia. It is assumed that the stocks of resident fishes
remain fairly stable from year to year so that differences in total popu-

lation estimates are due to changes in abundance of juvenile sockeye
salmon.

The data acquisition was completed October 16-13, 1374, and these

dates are comparable to those of the previous surveys in 1971, 1872, and
1973,

MATERIALS AND METHODS

Data Acquisition

The methods remained the same as on earlier surveys as well as the
sampling design except for the deletion of the Little Shuswap transects.
The locations of the transects are shown in Fig. 1, and a summary of the
field log is given in Table 1 with corresponding transect numbers for
the previous years. The transects were renumbered after the survey to
provide a logical numbering sequence for future surveys. The equipment
used in the data acquisition remained the same as in previous years with
the exception of the inverter. A Toredo Inverter was replaced by a Nova
Inverter, Model 2560-12. The Commission provided a boat for the survey.

Analysis

Analysis of the data stored on magnetic tape included estimation ?f
acoustic sample volume, echo integration, and calculation of fish densi-
ties, popula%ion sizes, and target strengths as outlined by Nunnallee et
al., 1973.

The potential egg deposition was estimated in the same manner as in
iast year's report and used to estimate survival from eggs to fry in
October. Fish densities were estimated for each transect and the popula-
tion sizes computed for the individual arms of Shuswap Lake. Target
strength analysis was performed on data collected in Salmon Arm, from which
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Table 1. Summary of the field log for the hydroacoustic surves
of Shuswap Lake, British Columbia, Canada, in 1974

Time Corresponding transect numbders

Date Location Start Duration (min) 1974 1973 1972 1971
10/16-17 Main Arm 2058 10 1 38 6 2
2120 . 15 2 33 8 3
2145 17 3 uo 9 4
2214 21 L 41 10 5
2251 24 5 u2 11 6
2332 26 6 1L 12 7
0025 20 7 12 13 8
0103 g 8 13 26 g
0210 . 11 9 14 25 10
0231 13 10 15 24 1l
024k 13 11 - - -
10/17-18 Seymour lan7 10 17 16 1 1h
Arm 2006 5 16 17 16 15
2020 2C i 15 18 17 16
2045 20 ] 14 - - -
2121 16 13 19,20 18 17
2154 10 12 21 18 18
10/17-18 Anstey 2237 12 - 30 22,23 23 23
Arm 2257 8 29 24 22 22
2318 16 28 25 21 21
2351 16 27 26 20 20
0021 16 26 37 30 1@
10/18-13 Salmon 1921 12 18 27 29 24
Arm 1336 10 - 19 28 31 25
1858 iu 20 29,30 32 26
2024 10. 21 31 33 27
2010 iy 22 32,33 34 28
2111 21 , 2% 3y 35 29
2145 20 24 5 35 30

2222 22 25 36 37 -
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the lengths of fish could be computed and compared with previous year's
estimates.

RESULTS

Fish Densities

The fish densities ranged from 2.0l to 26.54 fish/are (100 mz),
slightly higher than the densities in 1973 which extended from 1.03 to
5.84 fish/are (Table 2). Appendix A contains the number of fish/are and
number of fish/1000 m~ throughout the water column divided into seven
depth strata together with the total number of fish/are for each transect
or portion thereof. The mean numbers of fish/are by transects for 1974
aye plotted in Fig. 1 together with corresponding values for 1871, 1972,
and 1973, :

Population Estimates

A population estimate was made of the fish in each of the three areas
of Shuswap Lake, the Main Arm, Seymour-Anstey Arm, and Salmon Arm. One
representative transect from each area was analyzed and the results
extrapolated over the surface area of each section bounded by the 18 m
depth contour line. The results for the years 1971, 1972, 1873 and 187k
are given in Table 3,

Survival Estimates

The survival from egg to fry stage in October has been computed for
each year when a hydroacoustic survey was conducted. Since the acoustic
estimate only gives the total number of fish targets, one must estimate
the resident fish population and deduct this from the total population
?Stimates in order to derive a number for the salmon population in a year

Fig. 2).

It has been assumed that the resident fish population remains fairly
stable. Because of the very small salmon escapement in 1872, the acoustic
population estimate is therefore very close to that of the resident fish
population. A minor correction can be made by assuming that there is a
5 percent survival from egg to fry stage in October. This gives a
juvenile sockeye salmon population estimate of 0.6k million and a resident
fish population estimate of 6.83 million (Table 4)., If the figure is
deducted from the total population estimates for the years 1971 through
1974 one can estimate the survival from egg to October fry abundance for
the same years as done in the above-mentioneu table.

If we assume that the low survival in 1370/71 was the result of
wnfavorable environmental conditions as observed in Alaska and elsewhere



2

Table 2. Mezn numbers of fish/are cbserved in Shuswap Lake, British

Columbia, in October of 1871, 1972, 1972, 1873, and 1974
Transect Mean number of fish/are

number Area ... ..1871 1972 1873 1974

1 Main Arm : 70.60 5.35 1.03 12.61

2 75.00 17.25 1.80 18.59

3 26.70 5.19 6.21 10.38

L 56.30 4,35 2.03 13.02

5 25.60 5.68 1.93 7.72

B 27.80 8. ul 3.61 8.18

7 8.80 5.34 1.34 8.03

8 9.10 7.72 1.66 8.36

g 19.40 6.58 5.22 9.69

10 14.60 6.65 5.84 4,19

11! - - - 5,14

12 Seymour Arm 17.60 10.19 1.23 B.45

13 12.40 13.12 3.56 7.14

1yt 24,50 12.69 2.21 8.03

151! - - - 7.89

16 25.20 6.88 1.85 3.72

17 12.40 8.07 4,10 6.18

18 Salmon Arm . 26.00 26.10 4,16 25.48

19 37.30 16.82 1.56 15.69

o ' 20 21.60 22.80 3.17 11.01
5 21 24,90 23.88 3.38 14,21
22 : 16.80 28.89 3.26 7.97

o 23 15.00 25.73 2.34 7.13
r 24 : : 24,90 18.80 2.34 11.36°
25 - 19.29 2.78 10.55

26 ‘ ) 12.40 14.26 3.10 5.1

" 27 Anstey Arm 10.60 11.34 2.28 8.35
‘ ‘ 28 7.70 8.92 1.286 8.21
29 A : 6.60 7.87 2.48 7.35

30 ' 6.60 10.13 1.62 11.35

1Replicate of previous transect.




Table 3. ELstimmted fish populations in Shuswap Lake, British
Columbia, Canada, by statistical areas, in October of

1971, 1972, 1973, and 1974

Population estimates (X 106)

Area , 1971 1972 1973 1974

Little Shuswap Lake oo 2f09 - 2 -
Main Arm, Shuswap Lake 32,05 7.68 2.94 3.69
Se?mour—Anstey Arm, Shuswap Lake 9.73 7.63 1.73 1.97
Salmon Arm, Shuswap Lake 21.92 21.13 2.86 3.25
TOTAL Shuswap Lake 63.70%  37.93 7.53 8.91

INo survey.

- ZNegligible number of fish seen on echograms,

*Revised population estimates.
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Fig. 2. The relationship of the number of spawning female
sockeye salmon to the number of fry surviving in
October the following year.
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Table 4, Derivation of a sockeye salmon spawner-recrultment (fry)
survival curve and of a resident pelagic fish population
estimate for Shuswap Lake, British=Columbia, Canada, 1871,
1972, 1973, and 1974

Year of observation

1970 1971 1972 1973 o974
Number f?male sockeye 849,818 167,887 3,583 6,708
salmon
Potentiglzegg depositions 3,025.4 587.7 12.8 23.9
(x 107)
Lake pogu%ation estimates 63.7 37.93 7.53 8.91
(X 107)
5~percegt egg survival ' 0,69 1.18
(x-107) ,
Resident fish population 6.89 6.89 6.89 6.89
estimate (X 10°)" '
Sockeye fry population 56.81  31.04 0.64 . 2,02
estimate (X 109) '
Eggs/fry 5 53.25  189.25 20.00 11.83
Percent survival 1.9 5.2 5.0 8.5

i
Female sockeye salmon escapement from Annual Report of Int. Pac. Salmon
2Fish. Comm. , for the years 1970, 1871, 1972, and 1973.

Average fecundity = 3,560 eggs (Op. cit.).

3 .

Derived by hydroacoustic techniques.

*Assumed stable through 1971, 1972, 1973, and 1974.

SSurvival of eggs to fry in early October of following year.



then a 5-8 percent survival may reflect the normal survival in off-years
of the cycle. An increase in years preceding the peak year has also been
observed in Bristol Bay.

Target Strength Analysis

The target strength was measured for targets observed in transects
3 and 4 of Salmon Arm because of the uniformity of the targets displayed
on the echograms. Two depth intervals were chosen on the basis of strati-
fication of fish. The sockeye salmon were found primarily in the 18-26 m
depth zone while the larger resident fish were found in the 40-48 m inter-
val. This separation resulted in a sharply divided bimodal distribution
within a comparable range of the target strengths of 1972 (Fig. 3) but
smaller than determined in 1973.

The important point to note is that a good indication of mean target
strength and relative mean target sizes can be determined from the target
strength distributions; however, it is difficult to translate target
strength into absolute fish sizes.
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TRANSECTS 38 4
25-35 MS
5
TRANSECTS 3 & 4
55~-65 MS
5
~-76 -70 -64 . ~-58 -52
TARGET STRENGTH (DECIBELS)
FPig. 3. The distribution of measured taiget strengths

of transects 3 and 4 at two digtinct concentrations
(by depth) in Shuswap Lake.
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APPENDIX A

Numbers of fish/are and fish/1000 m3 of

the water column within nine depth strata
of each transect of Shuswap Lake, British
Columbia, Canada, 1374 hydroacoustic survey.
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