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INTRODUCTION 

In 1986 the State of Alaska, Department of Fish and Game (ADF&G) begin 
developing new methodologies (Tarbox and King 1987) to assess the rearing 
success of sockeye salmon (Oncorhynchus nerka) in the glacial lake systems of 
the Kenai River, Upper Cook Inlet, Alaska (Figure 1). The Kenai River 
drainage consist of a number of sockeye rearing lakes (Figure 2) and is the 
single largest producer of sockeye salmon in Upper Cook Inlet. Recent 
sockeye salmon adult returns to the Kenai River have ranged between 5 and 9 
million fish and have contributed over 75% to the total Upper Cook Inlet 
harvest. Unfortunately, because of the glacial nature and size of the Kenai 
River system, historical investigations which attempted to establish 
production models for rearing sockeye salmon have been ineffective. Typical 
capture mechanisms (tow netting) and survey techniques have failed to 
adequately estimate rearing fish populations. Therefore, the ADF&G began a 
new approach in 1986 which used hydroacoustic equipment to survey rearing 
fish populations and continued that approach into 1987. The report presented 
herein is a presentation of the results of the 1987 efforts. Formation of 
production models will be initiated after suitable counting techniques are 
achieved. 

Specific objectives for the 1987 field investigation were: (1) to estimate 
the number and spatial distribution of sockeye salmon juveniles in Kenai and 
Skilak Lakes; and (2) to define the target strength distribution for fish 
targets in both lakes using dual beam hydroacoustic techniques. 

METHODS 

Hydroacoustic surveys of Skilak and Kenai Lakes were conducted on 12 and 17 
October 1987, respectively. Consistent with past investigations the surveys 
were conducted at night to maximize targets available to the gear. Previous 
investigations on sockeye salmon in glacial lake systems on the Kenai 
Peninsula have documented strong surface orientation of juvenile sockeye 
salmon during daylight hours (Tarbox and King 1987, Thorne and Thomas 1981). 

The survey design for the 1987 field season was a stratified random sample, 
which balanced the needs to disperse the sampling effort and provide an 
acceptable means of calculating sampling error (A. Gieger, Alaska Department 
of Fish and Game, Juneau, personal communication). Each lake was divided 
into subbasins and survey transects randomly selected in each basin. Within 
Kenai Lake a total of 19 transects were run within 5 subbasins (Figure 3). 
Because of the size of Skilak Lake only 10 transects were completed within 
the three subbasins (Figure 4). The total sample effort was limited by hours 
of darkness available for sampling. Each lake survey was completed in one 
night to minimize the potential for fish movement between basins. 

The hydroacoustic equipment for survey data acquisition consisted of a 
Biosonics, Inc. Model 105 echo sounder with dual beam receivers, a 420 kHz, 
6/15 degree dual beam transducer mounted in a towed body, a Model 171 tape 
recorder interface, a Sony model SL-HF400 video cassette recorder and 
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