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ABSTRACT

Sockeye salmon Oncorhynchus nerka escapements into 4 river systems of Upper Cook Inlet, Alaska, were estimated
using side-looking (formerly referred to as side-scanning) sonar equipment. Estimated sockeye salmon escapements
were 1,499,692 into the Kenai River, 368,092 into the Kasilof River, 92,533 into the Crescent River, and 92,896 into
the Yentna River. Species composition of fish wheel catches was used to apportion sonar counts in the Crescent and
Yentna rivers during the entire sockeye salmon run and for Kenai and Kasilof rivers late in the sockeye salmon run.
Incomplete indices of escapements of other salmonid species were also obtained by sonar for pink O. gorbuscha and
coho salmon O. kitsutch in the Kenai and Kasilof rivers; for pink and chum salmon O. keta and Dolly Varden
Salvelinus malama in the Crescent River; and pink, chum, and coho salmon in the Yentna River. The primary age
classes for sockeye salmon in the Kenai River consisted of -1.2 (9.9%), -1.3 (38.7%), and -2.3 (44.0%); for the
Kasilof River -1.2 (35.3%), -1.3 (30.5%) and -2.2 (27.4%); for the Crescent River age-1.3 (42.6%), -2.3 (36.2%),
and -1.2 (14.3%); and for the Yentna River -1.2 (44.0%) -1.3 (39.3%), and -2.3 (5.8%). Sockeye salmon length and
sex ratio data were within normal historical bounds in each river. The majority of fish counts were recorded within
the onshore half of the ensonified range. Hourly peak salmon counts were typically recorded during the afternoon
and evening hours along both banks in the Kenai River. Peak hourly counts along the north bank of the Kasilof
River generally began in the moming hours and did not substantially decline until after midnight, when counts
dropped sharply from the daytime and evening highs. Peak counts along the Kasilof south bank were highest in mid
morning and lowest for several hours after midnight. Peak hourly counts along both banks of the Crescent River
occurred in mid and late morning through the evening and reflected post meridiem high tides. Peak hourly counts
along the north bank of the Yentna River occurred during the evening hours, whereas the south bank counts were
highest from mid morning through the afternoon and into the evening, often declining substantially late in the
evening. High water events were not a problem on any of the rivers except late in the season on the Yentna River.
Two independent studies to estimate escapement were conducted on the Kenai and Yentna rivers in 2006. A
DIDSON sonar counter was placed on both banks of the Kenai and Yentna rivers and the north bank of the Kasilof
River to collect escapement data independent of the Bendix counter. A mark—recapture study was conducted to
establish a third estimate of sockeye salmon run strength in both the Kenai and Susitna (including Yentna) rivers.
Due to the mark-recapture studies, fish wheels were operated for atypically long periods every day, which may have
impacted run timing on the Yentna River but not on the Kenai River. Results of these studies will be published in
another report.

Key words:  Upper Cook Inlet, sockeye salmon, Kenai River, Kasilof River, Crescent River, Yentna River, Susitna
River, age, sex, length, sonar, escapement, fish wheel, substrate less, Bendix, DIDSON.

INTRODUCTION

The primary objectives of Upper Cook Inlet (UCI) salmon escapement projects in 2006 were to
estimate: (1) the daily and cumulative escapement of sockeye Oncorhynchus nerka salmon into
the Kenai, Kasilof, Crescent, and Yentna rivers and (2) the age, length, and sex composition of
those escapements. Meeting these objectives aids fisheries biologists in making day-to-day
fisheries management decisions for Upper Cook Inlet to achieve escapement goals.

The Alaska Board of Fisheries has set optimal escapement goals (OEG), (considers both
biological and allocative issues) for sockeye salmon in the Kenai and Kasilof rivers. The OEG
for late-run sockeye salmon into the Kenai River is between 500,000 and 1,000,000 sockeye
salmon and is 150,000 to 300,000 sockeye salmon for the Kasilof River. A sustainable
escapement goal (SEG), (an escapement index that provides for sustained yields over a 5—10
year period), was set for the Yentna River at 90,000 to 160,000 sockeye salmon. The Crescent
River biological escapement goal (escapement that provides for greatest potential for maximum
sustained yield - BEG) is 30,000 to 70,000 sockeye salmon.

Prior to 1968, sockeye salmon escapement estimates in UCI, Alaska (Figure 1) were based on
surveys of clear water spawning areas and provided no information about the distribution or




