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Introduction 

The Upper Cook Inlet (UCI) management area consists of those marine waters north of the latitude of 
Anchor Point (Figure 1). The commercial salmon fishery is conducted with the use of drift gill nets 
(582 permits) and set gill nets (740 permits). The fishery focuses on sockeye salmon, with this species 
commonly accounting for over 90% of the exvessel value. The preponderance of the sockeye salmon 
harvest occurs during July. The fishery has enjoyed unprecedented success in recent years with the ten 
highest annual harvests all having occurred since 1982 (Table 1). The major sockeye salmon systems 
in Upper Cook Met are the Kenai, KasiIofl Susitna and Crescent Rivers, Packers Creek and Fish 
Creek. Sockeye salmon escapements into these streams are monitored by either sonar or weir and each 
system has an escapement objective (Table 2). 

1996 Sockeye Sdmon Forecmf 

Prior to each fishing season the Upper Cook Inlet research staff prepares a prediction of the coming 
season's sockeye salmon run strength, utilizing the most appropriate data set or combinations of data. 

PRELIMINARY FORECAST OF 1996 RUN: 

Forecast Forecast 
Estimate Range 

(millions) (millions) 

Total Run 
Escapement Goal 
Harvest Estimate 

Forecasted runs to individual systems are: Kenai River = 2,5 17,000; Kasilof River = 650,000; Susitna 
River = 491,000; Crescent River = 144,000; Fish Creek = 233,000; Packers Creek = 117,000. In 
addition 622,000 are forecast for all unmonitored minor systems throughout the Upper Cook Inlet 
Area. 

FORECAST METHODS: 

Spawner, sibling, and smolt data, if available, were examined for each system. 
Forecasts for all systems, except Kenai age 1.3, were made fiom two models: one 
using the relationship between adult return and spawner data and the other the 
relationship between adult return and sibling data. Forecasts for age-1.3 Kenai 
River sockeye salmon were made by averaging results fiom the relationship 
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between adult return and fall f j  estimates and the relationship between adult 
return and sibling data. An approximate eighty percent confidence interval was 
calculated using the squared deviation between past forecasts and actual returns as 
the forecast variance (mean square error). 

FORECAST DISCUSSION 

The actual total run of sockeye salmon to UCI in 1995 was 4.6 million fish, while 
the preseason forecast was 3.9 million. Most of the error associated with the 
1995 forecast is attributable to the production from minor systems that had not 
been accounted for in the forecast. The commercial harvest estimate of 2.7 million 
was very close to the actual harvest of 2.9 million. 

The 1996 forecast includes an estimate for minor system production for the first 
time. Historically, between 1984 and 1995 the mean absolute error of the forecast 
was 30% and the average forecast error was -22%. Only in two of the past 12 
years has the forecast been greater than the actual return. Historical forecast 
performance data suggest that forecast error may be reduced by including an 
estimate of minor system production in our forecast model. 

Individual forecasts for most systems are within recent historical trends, so there 
are no reasons to suspect the individual forecast are in error. However, the Kenai 
River forecast has great uncertainty associated with it. The sibling model used to 
predict the age-1.3 (five year old) component of run estimated an adult return of 
2.9 million sockeye salmon. However, estimates of the number of f j l  rearing in 
Kenai and Skilak Lakes suggest that the age-1.3 return could be only 700,000 
sockeye salmon. Since we have no way to determine which data set would provide 
a more accurate prediction, we used the average of these two estimates for the 
1996 forecast. If the lower estimate is correct, the harvest would be reduced by 
1.1 million sockeye salmon. Conversely, if the higher estimate is correct, the 
harvest would be increased by 1.1 million sockeye salmon. 

1996 Sockeye Salmon Mmgement Outlook 

The forecast harvest of 3.3 million sockeye salmon for 1996 is well below the average of the past 
fifteen years of 4.5 million. Past forecasts have been prone to substantial error, largely due to extreme 
variations in returns to the Kenai River (Figure 2). If the 1996 forecast is accurate, the management 
outlook would include a relatively conservative fishery with segments of the fishery experiencing some 
loss in fishing time during the July sockeye salmon management period to achieve escapements to 
weaker systems.. Given the uncertainty of forecasting, however, no rigid management strategy can be 



contemplated or invoked prior to the season. The return will be assessed as the season progresses and 
the appropriate actions drafted at that time. 

Expanding the outlook past the 1996 season is subject to even greater uncertainty. The 1997 season 
should produce a return in the 7 million range, leaving approximately 5.5 million sockeye in excess of 
escapement needs. Based on very preliminary hydroacoustic fiy estimates, the 1998 season will 
produce far fewer sockeye, due primarily to reduced production of Kenai stocks. It is too early to 
predict with any confidence the magnitude of this expected decline. 
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Table 1. Upper Cook Inlet commercial salmon harvest by species, 1954-1995. 

Year Chinook Sockeye Coho P ink  Chum Tota l  

Average 20,531 2,332,494 95,669 739,397 604,003 4,022,094 



. . Table 2. Escapement goals and counts of sockeye salmon in selected streams of Upper 
Cook Inlet, 1968-1995. 

Kenai River Kasilof River Fish C r e e &  

Escapement Escapement -t Escapement Escapement Escapement 
Year Goa l ~s t ima te '  t.Sl ~ s t i ~ t e '  Goa l ~stimate' 

Susitna River Crescent River Packers C r e e &  

Escapement Escapement -t Escapement EscBpement Escapement 
Year Goa 1 ~s t ima te '  Bal ~s t ima te '  Goal ~ s t i m a t e ~  

Derived from sonar counters m l e s s  otherwise rrted, 
Weir counts. 
Poor f i e l d  condit ions make t h i s  a m i n i m  e r t i t e ;  mrk/recapture estimate from Su-Hydro studies was 
265,000. 
ninimun estimate. Combining yentna sonar uitb Smshine Station mark/recapture estimate y ie lds 176,000. 
Yentna River sonar count combined with S l n s L i r r  Station mark/recapture estimate. 


