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ACOUSTIC SURVEYS OF LAKE WENATCHEE AND LAKE OSOYOOS IN 1974

INTRODUCTI ON

Acoustic surveys have been conducted in Lake Wenatchee since 1972 and
for the past two years in Lake Osoyoos. The surveys in both 1973 and 1974
were supported by the Washington Department of Fisheries. Results of the
surveys in 1974 are presented in this report.

MATERIALS AND METHODS

The procedures used in 1974 were essentially the same as the previous
year (Dawson, Thorne, and Traynor, 1973). The surveys were conducted both
before and after sockeye salmon smoltification in order to estimate the
juvenile sockeye salmon populations from the difference in the total popu
lations. Surveys of Lake Wenatchee were conducted on 26 March and 29 May.
Surveys of Lake Osoyoos were conducted on 25 March and 28 May.

The acoustic data collection system was the same as that used in 1973.
Technical descriptions of the system are given in Thorne, Nunnallee, and
Green (1972) and Nunnallee (1973).

Transect locations in Lake Osoyoos were modified from the previous year
in order to allocate more efficiently the survey effort over the areas of
maximum abundance. A series of 10 transects were surveyed in Lake Osoyoos
during March, including six in the Northern Basin (Fig. 1). A series of 12
transects were surveyed in Lake Osoyoos during May, including eight in the
Northern Basin. The transect design in Lake Wenatchee for both months was
essentially the same as that run the previous year (Fig. 2).

The acoustic data analysis techniques were the same as those used in
1973 and described previously. The data were analyzed with a digital echo
integration system and calibrated by comparison with echo counts and sam
pling volume measurements (Thorne, 1972). The echo target strength distri
bution was obtained by the method of Craig and Forbes (1969).

RES ULTS

Lake Wenatchee Surveys

The distribution of target strengths in Lake Wenatchee in March and May
are given in Fig. 3. As in 1973, there was a malor increase in the propor
tion of smali. targets in May. The total population estimate in March was
1.8 million fish, of which 0.9 million had target strengths greater than
-54 dB, which theoretically corresponds to a minimum length of about 50 mm.
The total population increased to 3.0 million fish in May, but the number
of fish with target strengths greater than -54 dB decreased by 0.5 million,
The vertical distributions for the two periods are illustrated in Fig. 4.
As in 1973, the depth of maximum abundance decreased between the two
sampling dates.
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Lake Osoycos Surveys

The target strength distribution in Lake Osoyoos in March was similar
to that in Lake Wenatchee for the same period. The total population estimate
was 2.0 million of which 1.0 million had target strengths greater than -5~+ dB.
The target strength distribution in May varied considerably among the tran
sects. In order to determine the relative magnitudes of the small and large
components, jt was necessary to count specifically the number in each size
class in most of the transects. The total population increased to 2.1 million,
but the large component decreased by 0.6 million.

DISCUSSION AND CONCLUSIONS

The size distribution of fish targets in Lake Wenatchee changed dra
matically between the two survey dates. This phenomenon was also noted in
1973 and probably reflects overlap in the time of lake residency for con
secutive year classes. The separation between large and small targets was
not as apparent in l97L~~ as in 1973, probably reflecting imprecision in
the technique. The presence of small targets in March 1973 may have been
masked by the predominance of large targets. The target strength of -5~4 dB
still seems to be a reasonable value for separation of large and small
categories. A similar shift in target size was noted in Lake Osoyoos, but
the relative numbers of each size varied tremendously among the transects,
greatly complicating the sampling procedure.

The decreases in large targets between March and May in both lakes
appear to be reasonable as estimates for sockeye salmon srnolt magnitudes,
whereas the values obtained in 1973 appear high. The precision of the
method for estimating juvenile sockeye salmon smolts is affected by
variability in both the estimates of total population and of size distri
bution, for each of two surveys. Thus the estimates are affected by errors
from four sources. It appears unlikely that the method has sufficient
precision to serve as an accurate forecast of future adult sockeye returns.
The surveys probably result in reasonably accurate estimates of total
population magnitude with a rough indication of fish sizes. Thus their
value may be limited to their usefulness as a general index of the
productivity of the lakes.

The target strength analysis appears to lack the necessary precision
for accurate definition of the size structure of the population. The
difficulties in the method are compounded by the radical shifts in size
distributions noted among the various transects in Lake Osoyoos during
May 197L~~. Since the general size structures for the two dates are reason
ably well defined, more accurate definition of the large and small fish
components may he obtained by direct counts at two thresholds. Although
this method is presently time-consuming, automatic counting systems could
be developed at reasonable cost.
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Fig. 4. Vertical distributions of fish in Lake Wenatchee
during March (solid line) and May (dashed line) 1974.
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