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I I'NTRODUCT I ON

Investigations of the pelagic fish populations in Lake Washington were
continued in 1973. Acoustical population estimation methods in conjunction
with biological information obtained by net sampling were used to obtain
point estimates of abundance and biomass, and interval estimates of growth
rate and production of the pelagic fish species.

TASK OBJECTIVES

Specific objectives were (1) to estimate population abundance and biomass at
specific time intervals for each pelagic species, and (2) to estimate

production and growth rate for each pelagic species during the intervals

bound by the sampling dates. Point estimates of population abundance and
biomass were calculated for all sampling dates in 1972 and for all completed
sampling dates in 1973. Interval estimates of production, mortality rate,

and growth rate have also been calculated.

DATA STORAGE

Pertinent information about each trawl haul from each sampling date was

entered on Fisheries Research Institute Data Coding Form 5130.1 (IBP tow-

net and midwater trawl form). Length and weight information for all fish

captured in the net hauls were recorded on Fisheries Research Institute

Data Coding Form S130.2 (IBP Fish Length and Weight Recording Form). The

data are stored in notebooks, on computer cards, and as computer output,

and are available from J. Traynor (206-543-7384) or R. Burgner (206-543-4650).

FIELD PROCEDURES AND METHODS OF ANALYSIS

Biological sampling was conducted at bimonthly intervals in conjunction

with sampling for the "Feeding Ecology and Food Habits of Limnetic Feeding

Fish" (Coniferous Biome Internal Report). Five areas of the lake were

sampled during each sampling session (Figure 1). Fourteen acoustical

transects (Figure 1), orthogonal to the north-south axis of the lake, were

made at each sampling date with an acoustic data acquisition system
described in Thorne (1972).

Population estimates of pelagic fish species were estimated by acoustical

methods outlined in Thorne (1972). Species composition was estimated from

net catches with the Isaacs-Kidd midwater trawl (Isaacs-Kidd midwater

trawl (Isaacs and Kidd 1953) at selected depth intervals in the five sampling

areas. Population estimates of each pelagic species and age class liable

to capture in the net were thus obtained. Total biomass of each pelagic

species was estimated using the population estimates and weights of fish

captured in the net. Changes in biomass and population estimates were used
to provide production and mortality estimates, respectively.
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Since the interval between sampling periods was short (relative to the
lifetime of the pelagic fish species), mean biomass in an interval was
calculated as an arithmetic mean of the estimated biomass at the beginning

and end of the interval, assuming linear change in biomass during that

period. Production in the interval was then calculated as the product

of growth rate and the mean biomass (Chapman 1972).

Two sampling sessions were completed in 1973: 12-13 February and 1-3 April.

Scheduled sampling dates are 23-24 October and 25-27 November 1973. The

data have been analyzed for all completed sampling.

RESULTS

The majority of the results of this study are analyzed in Traynor (1973).
This manuscript contains an analysis of seasonal changes in the abundance,
size, mortality, biomass, production, and distribution of the pelagic fish

species in Lake Washington from March 1972 to February 1973. The results of

that study included the following: (1) abundance estimates of the major
pelagic fish species, (2) analysis of seasonal changes in length and

weight of the predominant fish groups, (3) presentation of the seasonal
changes in biomass and production of the pelagic fish species in Lake
Washington and (4) an analysis of unequal horizontal and vertical distribution
of the three predominant pelagic fish groups. Seasonal changes in the
population parameters of the three major pelagic fish groups in Lake
Washington are presented in Table 1. The seasonal trend in growth rate,

biomass, and production of the three fish groups was similar. Each began

at low levels in spring, reached a maximum during the summer months, and,
in general, declined thereafter.

Figure 2 presents the seasonal pattern of pelagic fish biomass in Lake
Washington for the period March 1972 through April 1973. The pelagic

biomass was dominated by the sockeye salmon and longfin smelt. The 1970

year classes of each were predominant for the first two sampling dates,

with the 1971 year classes predominant for the remaining sessions.

MODELING

The data obtained from this study will provide important inputs for

implementing the Lake Washington limnetic-feeding-fish model. Information

about the areal, vertical, and temporal distribution of the major pelagic

species will be used to determine potential grazing on the zooplankton

populations in the lake. Seasonal patterns of growth will be used to

validate the model. Growth data will also be used to assess differential

grazing effects of the constituent limnetic fish species.

2



REFERENCES

CHAPMAN, D. W. 1972. Production. IN: W. E. Ricker (ed.), Methods for

assessment of fish production in fresh waters. IBP Handbook. No. 3,

Great Britain: Black'"e11 Scientific Publications.

ISAACS, J. D., and L. W. Kidd. 1953. Isaacs-Kidd midwater trawl.
Scripps Inst. Oceanogr., SO Ref. 53-3. 21 P.

THORNE, R. E. 1972. Hydroacoustic assessment of limnetic-feeding fishes.

IN: J. F. Franklin, L. J. Dempster, and R. H. Waring (eds.), Proceedings-

Research in coniferous forest ecosystems - a symposium. U.S.D.A. Forest

Serv., Portland, Oregon. 322 p.

TRAYNOR, J. J. 1973. Seasonal changes in the abundance, size, biomass,

production and distribution of the pelagic fish species in Lake Washington.

M. S. Thesis. University of Washington, Seattle. 91 p.



Table 1. Population parameters of the 1971 year classes of sockeye salmon and longfin smelt and the 1971 and 1972

year classes of threespine stickleback.

e
Instan-

us Stock
Mean

interval
Fish Date Mean taneo Biomass biomass
group wt growth rate

(per mo) (x106) (kg) (kg/ha) (kg)

Sockeye 3/7/72 0.17 0.646 110 0.013

salmon 0.391
0 o 0 010

100

1971 4/17/72 0.29 .325 9 .

year
class 6/11/72 1.72 2.535 4,450 0.508

0.529 8,195

8/21/72 6.01 1.937 11,940 1.363

0.264 17,250

10/26/72 10.75 2.098 22,560 2.575

0.119 28,100

12/14/72 13.06 2.576 33,640 3.840

-0.030 27,260

2/12/73 12.30 1.0693 20,899 2.384
0.096 23,186

4/1/73 14.33 1.782 25,483 2.909
Totals

Longf in
3/7/72 1.57 0./01/60 0.018

smelt 0.159
180

1971 4/17/72 1.95 0.104 200 0.023
year 0.808 4,540

class
6/11/72 3.53 1.035 8,380 1.014

0.184 3,675

8/21/72 13.27 0.638 3,470 0.967

0.131 15,175

10/26/72 17.70 1.236 21,880 2.497
-0-030 15,745

Production

Monthly Total interval

interval
(kg) (kg) (kg/ha)

39 53 0.006

2,204 4,040 0.461

4,333 10,264 1.171

4,554 10,019 1.144

3,344 5,461, 0.623

-818 -1,636 -0.187

2 231 3,494 0.399,

31,695 3.617

29 40 0.005

3,668 6,723 0.767

1,596 3,776 0.431

1,988 4,374 0.500

-472 -771 -0.088

numbers

0.971
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Figure 1. Map of Lake Washington indicating acoustic transects

(----) and net sampling areas (numerals).

0



I SOCKEYE SALMON, 1976 Y C.

it 1969 Y C.

93 6970 Y C.

OTHER SPECIES

M A M

1972 Y C.
w

J

I;y 7i 1. %0.

J A S

DATE
0 0 D J

Figure 2. Seasonal pattern of biomass of the pelagic fish species

in Lake Washington from March 1972 through April 1973.
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