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ABSTRACT 

More than 95 mill ion salmon were taken by commercial fishermen in Alaska in 
1987. This i s  t he  f i r s t  year since 1979 t ha t  Alaskan salmon harvests have 
been below 100 mill ion f i s h .  The ex-vessel value of the  1987 salmon harvest 
was approximately $458 mill ion do l la r s .  This represents a record fo r  ex- 
vessel value ref1 ecting higher prices compensating fo r  the  reduced harvest 
1 eve1 . 
The 1987 salmon harvest was v i r t ua l l y  identical  to  the pre-season forecasted 
catch of 94 mill ion.  Although the  t o t a l  1987 statewide commercial salmon 
harvest was very c lose  t o  the  1987 catch projection,  there  were some 
dif ferences  in actual harvest and forecasted harvest f o r  some f i she r i e s .  The 
pink salmon re turns  t o  southern Southeastern were very much weaker than 
ant ic ipated,  whereas pink salmon re turns  t o  Prince Will iam Sound were very 
much stronger than ant ic ipated.  Sockeye salmon re turns ,  both Bristol  Bay and 
Upper Cook I n l e t ,  were much higher than forecasted.  Salmon re turns  in other 
f i she r i e s  were, generally,  very close t o  preseason expectations. 

The projected 1988 salmon harvest i s  135 mill ion.  This i s  subs tan t ia l ly  
g rea te r  than the  1987 salmon harvests b u t  very s imilar  t o  the  salmon harvests 
observed fo r  recent years.  The 1988 pink salmon re turns  are  expected t o  be 
much stronger than 1987 in Southeast Alaska and very s imi la r  t o  the  very 
strong return in 1987 in Prince William Sound. The 1988 sockeye salmon 
re turns  are  expected t o  be stronger than the 1987 return in Bristol Bay. 

There i s  much uncertainty associated with the  1988 salmon harvest 
projections,  b u t  the  actual harvest i s  not expected t o  be below 103 mill ion 
or above 178 mill ion. Based on the  s t a t i s t i c a l  performance of the  harvest 
projections,  1970-1987, only one of f i ve  real  ized harvests would be expected 
t o  f a l l  outside t h i s  range. 

KEY WORDS: Salmon, Oncorhynchus, salmon return fo recas t ,  salmon harvest 
projection.  



INTRODUCTION 

This repor t  reviews Alaska's 1987 commercial salmon season and presents 
preliminary salmon return forecasts  and projections fo r  the  1988 commercial 
salmon f i s h e r i e s .  The repor t  i s  released before f inal  catch f igures  are 
avai lable .  This i s  t o  provide preliminary information t o  ' the  Board of 
Fisher ies ,  the  f ishing industry, and the  public well before the  season 
begins. 

Forecasts of re turns  (catch + escapements) fo r  major salmon f i she r i e s  as  well 
as projections of the  statewide commercial salmon harvest have been published 
yearly by the  Alaska Department of Fish and Game since 1969 (ADF&G 1969-1984; 
Eggers 1985, 1986; Eggers and Dean 1987). The accuracy of those forecasts  and 
harvest projections a re  summarized in Table 1. On the  average, the  return 
fo recas t s ,  have been very c lose  t o  the  actual re turns ,  with the  forecast  
exceeding the  re turn by l e s s  than 1% (Table 1 ) .  With regard t o  s ign,  the 
e r ror  has been 29%. The projected statewide harvest has, on the  average, been 
lower than the  actual harvest by 7% of the  projected harvest (Table 1 ) .  The 
e r ro r  without regard t o  sign has been 24%. The h i s to r ica l  performance of the  
forecasted return t o  major salmon f i she r i e s  (Figure l ) ,  as  evidenced by the 
breadth of t he  80% confidence interval  on the  re1 at ion between observed and 
actual return (1970-1987), has been somewhat poorer than t he  h i s to r ica l  
performance of the  projected statewide commercial harvest projections (Figure 
2 ) .  The e r ro r s  have been due t o  inadequate knowledge of salmon escapement, 
the  numbers of juvenile salmon produced from these escapements, and the  
natural var ia t ion in survival of salmon throughout various 1 i f e  h is tory  
stages.  

Glossary 

Salmon return or  run: The t o t a l  number of mature salmon returning in 
a given year from ocean rearing areas t o  
coastal waters. 

Escapement, spawning That portion of a salmon r u n  which i s  not 
population o r  brood harvested and survives t o  reach the  spawning 
stock: grounds or hatchery. 

Forecast: Forecast harvests and re turns  are  estimated 
using information such as parent-year 
escapements, subsequent f r y  abundance, spring 
sea water temperatures, and escapement 
requirements. 

Harvest projections:  Harvest projections are  averages of recent 
harvests .  They may be modified subjectively 
when qua l i t a t ive  escapement or  other relevant 
information i s  avai 1 able.  Only harvests are  
projected,  and harvest projections are  given 
only fo r  salmon runs which have no forecast .  
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Obs. Return versus Fcst. Return 
Major Fisheries with Formal Forecasts 

Forecosted Return (millions) 

Figure  1. Re la t i onsh ip  between observed r e t u r n  ( m i l l i o n s )  and fo recas ted  r e t u r n  ( m i l l i o n s )  f o r  ma jor  salmon 
f i s h e r i e s  w i t h  formal fo recas ts ,  1970-1987. A lso  shown a re  the  reg ress ion  l i n e ,  Y = 9.53 + 0.977 
X ,  R squared = 0.707, toge ther  w i t h  80% conf idence i n t e r v a l s ;  where, Y = Observed Return and X = 
Forecasted Return. 



Obs. Harvest versus Fcst. Harvest 
Projected Statewide Harvest 

Forecasted Harvest (millions) 

F i g u r e  2. Re1 a t i o n s h i p  between observed ha rves t  ( m i l  1 i o n s )  and p r o j e c t e d  ha rves t  ( m i l  1  i o n s )  f o r  A laska 
commercial salmon f i s h e r i e s ,  1970-1987. A l s o  shown a r e  t h e  f i t t e d  r e g r e s s i o n  l i n e ,  Y = 10.32 
+ 0.964 X, R squared = 0.779, t o g e t h e r  w i t h  80% conf idence i n t e r v a l s ;  where Y = Observed Har- 
v e s t  and X = Forecasted Harves t .  



A 1  as ka Paci f i c Sal mon Soeci es 

Common and Vernacular Names Scient i f ic  Name 

chinook, (king) Oncorhynchus tshawytscha 

sockeye, (red) Oncorhynchus nerka 

coho, ( s i l v e r )  Oncorhynchus , k i su tch  

pink, (humpy, humpback) Oncorhynchus gorbuscha 

chum, (dog) Oncorhynchus k e t a  

Brood years of salmon returning to  spawn in 1988, by species and age1 

- - -  

l ~ h e  brood years 1 is ted for  each species general 1y comprise more than 90% of 
the run. 

r 

Increasing salmon escapement levels through the period 1970-1987, as we1 1 as 
mild winters and generally warmer ocean water temperature contributing to  
higher juvenile survival, are thought to  be the major factors  responsible for  
the recent record- breaki ng commerci a1 salmon harvest in A1 aska. These 
favorable environmental conditions have worked in tandem with industry 
sacr i f ices  and careful f isheries  management that  insured adequate we1 1 - 
distributed salmon escapements in the early 1970s when salmon returns were 
weak throughout the s t a t e .  Sockeye and pink salmon returns in almost a l l  
areas of the s t a t e  have now rebounded to  robust levels .  State  and non-profit 
hatcheries have contributed several million salmon t o  the 1987 harvest of 95 
mi 11 ion f i sh .  These supplemental production sources are becoming increasingly 
s ignif icant  in Cook Inlet  and Prince William Sound areas. 

The major fishing areas within the Southeastern, Central, and Western 
s t a t i s t i c a l  regions are shown in Figure 3 .  These regions and areas are the 
ones used in the Department's s t a t i s t i c a l  l ea f l e t  ser ies  and prior 
s t a t i s t i c a l  reports. 

b 

I Age o f  Retyrni na Salmon i n  Years 4 

Soec i es 

Pink 

Chum 

Coho 

Sockeye 

Chinook 

6 

1982 

1982 

2 1 3 4 I 5 

1986 

1984 

1984 

1984 

1984 

1985 

1985 

1983 

1983 

1983 



ALASKA 1 

C A N A D A  

F i g u r e  3. Alaska Department o f  Fish and Game Comercial Fisheries 
S t a t i s t i c a l  Regions. 



REVIEW OF THE 1987 ALASKA COMMERCIAL SALMON FISHERY 

The 1987 commercial salmon catch i s  estimated t o  have produced a harvest of 
95 mill ion f i s h  weighing a t o t a l  of 489.4 million pounds. 

This i s  the  f i r s t  time in e ight  years t ha t  Alaska commercial salmon harvests 
have f a l l e n  below the  100 million f i sh  level (Figure 4 ) .  

The ex-vessel value fo r  t h i s  season i s  estimated t o  have s e t  a record being 
w o r t h  an estimated 458 million do l l a r s  and may be even higher when more 
precise pr ice  information becomes avail able.  

The 1987 salmon harvest was s l i gh t l y  more than the  preseason catch projection 
of 94.7 mill ion f i s h .  Larger than expected sockeye salmon harvests  especia l ly  
in Bristol  Bay (16.0 mill ion) and Upper Cook In l e t  (9.5 mill ion) produced a 
t o t a l  statewide catch of 35.4 million sockeye which grea t ly  exceeded the  23.0 
mill ion projected sockeye harvest .  However, the  statewide harvest of 46.1 
million pink salmon was subs tan t ia l ly  below the  53.9 mill ion harvest 
projection.  Failure of pink salmon re turns  occurred in Lower Cook In l e t  and 
Southeast Alaska but were exceptionally higher than anticipated in Prince 
William Sound. 

Comparisons of actual and forecasted 1987 salmon re turns  with e r rors  and 
re1 a t i ve  e r ro r s  fo r  salmon f i she r i e s  where formal forecasts  were generated 
are  presented in Table 2 .  

Preliminary 1987 catch estimates by f ishing area and s t a t i s t i c a l  region are 
summarized in Table 3 .  These estimates are  presented in more de ta i l  by 
management region in Tables 4 through 7. 

Southeast Reqion 

The 1987 Southeast A1 aska Region overall  commercial salmon harvest i s  
estimated t o  be approximately 15.8 mi 11 ion f i s h .  The harvest i s  considerably 
below the  expected preseason take of 34.6 million salmon, primarily due t o  a 
f a i l u r e  of the  pink salmon runs. 

The pink salmon harvest to ta led approximately 10 million f i s h  compared t o  a 
forecasted catch of 26.3 mil 1 ion f i s h .  The catch included approximately 
875,000 pink salmon taken f o r  cost  recovery a t  pr ivate  hatcheries.  Early r u n  
pink salmon re turns  in the  northern and portions of the  southern d i s t r i c t s  
were good. Middle and l a t e  r u n  pink salmon re turns  were generally poor in  a l l  
areas,  and par t i cu la r ly  along the  outer coastal portions of Prince of Wales 
Island in D i s t r i c t  3 .  As most f ishing opportunit ies f o r  the  purse seine gear 
are  dependent on pink salmon r u n  s t rength ,  the  seasonal se ine  catch of a l l  
species was considerably lower than in recent years.  

The overall  sockeye salmon harvest to ta led  approximately 1.4 mi 11 ion f i sh 
which i s  considered good fo r  recent years .  However, the d i s t r i bu t i on  of the 
return strength was mixed. I t  varied from poor in the  St ikine  River drainage 
t o  record level harvests in the  Lynn Canal d r i f t  g i l l  net  and the  East River 
s e t  g i l l  net  f i she r i e s .  The Yakutat s e t  g i l l  net catch of sockeye salmon was 
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Table 3. Preliminary 1987 Alaska commercial salmon harvest by species and f ishing 
area1. 

SPECIES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Chinook Sockeye Coho Pink Chum Total 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Fishing Area 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Southern Southeastern 10 .1  534.0 246.0 4,418.8 1,091.2 6,300.1 
Northern Southeastern 8.5 818.7 243.3 5,145.0 1,454.6 7,670.1 
Southeast Troll  242.0 9.0 1,100.0 471.0 10.8 1,832.8 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Southeastern S t a t i s t i c a l  

Region Total 

Cordova Area 
Cook I n l e t  Area 
Kodiak Area 
Chigni k 
South Peninsul a 

Central S t a t i s t i c a l  
Region Total 

A1 eu t i  an Is1 ands 
N o r t h  Peninsul a 
Bristol  Bay Area 
Kuskokwim Area 
Yukon Area 
Norton Sound 
Kotzebue Area 

Western S t a t i s t i c a l  
Region Total 

ALASKA TOTAL 

'~ornpiled 15 December 1987, catches in  thousands of f i s h .  



Table 4. Preliminary 1987 Southeast Alaska commercial salmon harvest  by species 
and management area1. 

SPECIES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Chinook Sockeye Coho P i n k  C h u m  Total 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Management Area 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Southern Southeastern 

Port1 and Canal g i l l  ne t  1.8 107.5 36.6 583.1 157.9 886.8 
Annette Island g i l l  ne t  0.5 47.4 23.9 223.2 86.3 381.3 
Annette Is1 and t r a p  0.0 6.1 0.7 83.1 0.9 90.8 
Prince of Wales g i l l  ne t  0.8 136.4 34.5 243.5 42.0 457.3 
S t i  kine River g i l l  ne t  0.2 1.6 3.6 3.6 2.0 11.0 
Southern hatcher ies  2.3 0.8 37.1 86.5 394.0 520.6 
Southern d i s t r i c t s  se ine  4.5 234.2 109.4 3,196.0 408.1 3,952.2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Southern Southeastern t o t a l  10.1 534.0 246.0 4,418.8 1,091.2 6,300.1 

Nothern Southeastern 
Taku-Snettisham g i l l  ne t  
Lynn Canal g i l l  net  
Yakutat g i l l  ne t  
Northern hatcher ies  
Northern d i s t r i c t s  se ine  

Northern Southeastern t o t a l  

Southeast Troll  242.0 9.0 1,100.0 471.0 10.8 1,832.8 

...................................................... ...................................................... 
SOUTHEASTERN REGION TOTAL 260.6 1,361.7 1,590.7 10,034.9 2,556.6 15,804.5 

l ~ompi l ed  15 December 1987, catches i n  thousands of f i s h .  



Table 5. Preliminary 1987 Central Region A 1  as ka commercial salmon harvest by species 
and management area1. 

SPEC I  ES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Chinook Sockeye Coho Pink Chum Total 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Management Area 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cordova Area 

Bering River 0.0 16.5 0.0 0.0 0.0 16.5 
Copper River 41.0 1,181.2 127.5 31.7 14.8 1,396.2 
Prince William Sound 

Hatcheries 0.0 0.0 7.0 2,986.1 2.5 2,995.6 
Coghill Dis t r ic t  0.4 416.4 15.4 1,578.6 378.1 2,388.8 
Unakwi k Dis t r ic t  0.0 6.0 0.0 192.6 7.9 206.6 
Eshamy Di s t r i c t  0.0 6.0 0.3 89.9 52.2 148.5 
General purse seine 0.4 111.7 25.0 24,351.4 1,463.8 25,952.3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Prince William Sound to ta l  0.9 540.1 47.8 29,198.5 1,904.5 31,691.7 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cordova Area to ta l  41.9 1,737.8 175.2 29,230.2 1,919.3 33,104.4 

Cook In le t  Area 
Lower Cook Inlet  

Outer Dis t r ic t  
Southern Dis t r ic t  
Kamishak Dis t r ic t  
Eastern Dis t r ic t  

Lower Cook Inlet  total  

Upper Cook Inlet  
Central Di s t r i c t  27.0 9,335.6 353.5 91.6 282.0 10,089.6 
Northern Dis t r ic t  12.7 164.6 98.9 18.2 67.2 361.6 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Upper Cook Inlet  total  39.7 9,500.2 452.4 109.8 349.110,451.2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cook In le t  Area total  40.8 9,748.5 466.3 310.6 506.1 11,072.3 

Bristol Bay 
Egegi k Dis t r ic t  
Ugashi k Dis t r ic t  
Naknek-Kvichak Dis t r ic t  
Nushagak Dis t r ic t  
Togi ak Dis t r ic t  

Bristol Bay to ta l  

C E N T R A L  R E G I O N  TOTAL 

'compiled 15 December 1987, catches in thousands of f i sh .  



Tab1 e 6 .  Prel imi nary 1987 Westward Region A1 as ka commerci a1 salmon harvest by 
species and management area1 . 

SPEC I ES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Chi nook Sockeye Coho Pink Chum Total 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Management Area 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Kodiak Area 4.6 1,789.8 194.7 5,100.0 678.5 7,767.6 
Chignik Area 2.7 1,898.8 150.4 246.8 127.3 2,425.9 
Alaska Peninsula and Aleutians 

South Peninsula 9.0 1,450.0 225.0 1,200.0 930.0 3,814.0 
North Peninsul a 14.0 1,147.8 171.2 2.9 354.6 1,690.5 
A1 eu t i  an Is1 ands 0.0 0.1 0.0 0.0 0.0 0.1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Alaska Penin. Aleut. t o t a l  23.0 2,597.9 396.2 1,202.9 1,284.6 5,504.6 

...................................................... ...................................................... 
WESTWARD REGION TOTAL 30.3 6,286.5 741.3 6,549.7 2,090.4 5,504.7 

'Compiled 15 December 1987, catches in  thousands of f i s h .  



Table 7. Preliminary 1987 Arctic-Yukon-Kuskokwim Region Alaska commercial salmon 
harvest  by species and management area1. 

SPECIES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Chinook Sockeye Coho Pink C h u m  Total 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Management Area 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Kuskokwim Area 

Kuskokwim River 35.3 136.2 399.5 0.0 570.6 1,141.6 
Kus kokwim Bay 32.7 34.2 79.1 0.2 28.9 175.2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Kuskokwim Area t o t a l  68.0 170.4 478.6 0.2 599.5 1,316.8 

Yukon River 
Lower Yukon River 
Upper Yukon River 

Yukon River t o t a l  

Nor ton  Sound 7.1 0.2 24.3 2.3 102.5 136.3 
Kotzebue Area 0.0 0.0 0.0 0.0 109.5 109.5 

...................................................... ...................................................... 
ARCTIC-YUKON-KUSKOKWIM REGION 207.1 170.6 . 502.9 2.5 1,253.6 2,136.8 

TOTAL 

'cornpi led  15  December 1987, catches i n  thousands o f  f i s h .  



t h e  h ighes t  s i n c e  s ta tehood,  t h e  d r i f t  g i l l  n e t  ca tch  was t h e  second h ighes t ,  
however, t h e  s e i n e  landings  of sockeye salmon were t h e  lowest  i n  r ecen t  
y e a r s .  

The chum salmon ca tch  of approximately 2.6 mil l  ion f i s h  was cons iderably  down 
from t h e  good landings  experienced t h e  previous t h r e e  seasons.  The r e t u r n  of 
summer chum salmon was below expected l e v e l s ,  while  f a i r  r e t u r n s  of f a l l  chum 
salmon occurred .  The commercial ca t ch  included approximately 750,000 chum 
salmon produced by s t a t e  and p r i v a t e  h a t c h e r i e s .  

The ha rves t  o f  approximately 1 . 6  mi l l i on  coho salmon was t h e  lowest repor ted  
in  t h e  reg ion  s i n c e  1980. This  was below t h e  preseason expected l eve l  a s  both 
na tu ra l  and hatchery s u r v i v a l s  appeared l e s s  than  i n  r e c e n t  y e a r s .  The t r o l l  
f i  shery  ca tch  of  approximately 1.1 mil 1 ion f i  sh accounted f o r  approximately 
70% of t h e  t o t a l  seasonal ca t ch .  

The commerci a1 ca tch  of a l l  chinook salmon t o t a l e d  approximately 261,000 
f i s h .  This  inc ludes  a ca tch  of 242,000 i n  t h e  t r o l l  f i s h e r i e s  ( inc luding  t h e  
win te r  t r o l l  ca tch  from October 1 ,  1986, through April  14, 1987); 6,200 in 
t h e  purse  s e i n e  f i she r i e s ( inc1ud ing  approximately 1,600 f i s h  l e s s  than 21 
inches not  included in  t h e  t a b u l a t i o n  of ca tch  f o r  purposes of t h e  US/Canada 
P a c i f i c  Salmon T r e a t y ) ;  8,800 i n  t h e  d r i f t  g i l l  n e t  f i s h e r i e s ;  and, 1,800 in 
t h e  s e t  g i l l  n e t  f i s h e r i e s .  The 1987 t o t a l  a l l  gea r  chinook salmon c a t c h ,  
tabu1 a t ed  a s  r equ i r ed  f o r  t h e  US/Canada P a c i f i c  Salmon Trea ty ,  was 279,000 
f i s h  ( t r o l l  - 242,000; n e t  15,000; and s p o r t  22,000) compared t o  t h e  
al lowable t a r g e t  ca tch  c e i l i n g  of 278,000 e s t a b l i s h e d  by t h e  P a c i f i c  Salmon 
Commission. The 1987 chinook salmon summer t r o l l i n g  season l a s t e d  f o r  23 days 
from June 20 t o  J u l y  12. This  was 18 days l e s s  than t h e  41-day season in  
1986, and was t h e  s h o r t e s t  season on record .  

Central  Resi on 

Prince William Sound: 

The Pr ince  William Sound Area combined commercial salmon harves t  f o r  1987 
amounted t o  a new record ca tch  of 33.1 mi l l i on  f i s h .  This  f i g u r e  i s  nea r ly  
double t h e  1986 ha rves t  f i g u r e  and exceeds t h e  previous record by of 7.8 
mi l l i on  f i s h .  New harves t  records were s e t  f o r  Copper River sockeye (1.2 
m i l l i o n ) ,  Pr ince  William Sound pink salmon (29.2 m i l l i o n ) ,  and t h e  a r e a  chum 
ca tch  (1.9 m i l l i o n )  i s  only s l i g h t l y  below t h e  h i s t o r i c  high. Coho salmon a r e  
t h e  only  spec i e s  t h a t  f a i l e d  t o  perform up t o  expec ta t ions .  This  yea r ' s  
ha rves t  of 141,000 coho ranks  a s  t h e  lowest  s i n c e  1975. 

Hatchery product ion from t h e  s i x  h a t c h e r i e s  i n  t h e  management a r e a ,  
con t r ibu ted  t o  a s i g n i f i c a n t  proport ion of t h i s  yea r ' s  ca t ch .  An accu ra t e  
e s t ima te  of  ha tchery  c o n t r i b u t i o n s  wi l l  not be completed u n t i l  coded wire  t a g  
r ecove r i e s  a r e  analyzed. The most s i g n i f i c a n t  c o n t r i b u t i o n ,  however, came 
from t h e  Solomon Gulch, Cannery Creek, Esther  and Armin F .  Koernig 
h a t c h e r i e s ,  which c o l l e c t i v e l y  may have con t r ibu ted  more than 70% of  t h e  
commercial ha rves t  of pink salmon. In add i t i on ,  nea r ly  3 mi l l i on  pink salmon 
were harves ted  by PNP ( P r i v a t e  Nonprofit)  f a c i l i t i e s  t o  o f f s e t  opera t iona l  
c o s t s .  



With t h e  except ion of sockeye and coho systems on t h e  Copper and Bering River 
d e l t a ,  escapement o b j e c t i v e s  were met f o r  a l l  d i s t r i c t s  and a l l  spec i e s .  All 
h a t c h e r i e s  met o r  exceeded preseason s a l e s  harves t  and egg t ake  goa l s .  

The va lue  of  t h e  combined commercial salmon ha rves t  i s  es t imated  a t  a record 
$67.5 mi l l  ion exceeding t h e  p r i o r  record by over $20 mi l l  ion .  P r i ce s ,  
o v e r a l l ,  were excep t iona l ly  high,  and average f i s h  weights were above normal 
which con t r ibu ted  t o  outs tanding  seasons f o r  a l l  gear  types .  

Upper Cook I n l e t :  

The salmon ha rves t  of approximately 10.5 mi l l i on  f i s h  s h a t t e r e d  t h e  catch 
record of 8 mi l l  ion s e t  l a s t  yea r .  The approximate ex-vessel  va lue  of $95 
mi l l i on  was more than double t h e  previous record .  P r i ce s  pa id  f o r  salmon were 
gene ra l ly  good with sockeye salmon bringing $1.60 per  pound f o r  t h e  i n i t i a l  
ha l f  of t h e  ha rves t  and dropping t o  $1.40 f o r  t h e  remainder of t h e  season. 
Chinook, coho, chum, and pink salmon so ld  f o r  $1.30, $.85, $.40, and $.25 per  
pound, r e s p e c t i v e l y .  

The sockeye salmon r e t u r n  t o  Upper Cook I n l e t  i n  1987 was phenomenal t o t a l i n g  
over 12 mi l l  ion and producing a ca tch  of 9 .5  mil l  ion.  The previous record 
ca tch  was 5 m i l l i o n ,  and t h e  average harves t  f o r  Upper Cook I n l e t  i s  1.7 
m i l l i o n .  

The Kenai River escapement t o t a l e d  1.6 mil l  ion o r  more than double t h e  
maximum goal (700,000) .  Escapement i n  t h e  Sus i tna  River was poor. Other 
notab le  escapements ( i n  numbers of f i s h )  inc lude  t h e  Kasi lof  River a t  249,000 
(150,000-250,000 g o a l ) ,  Cresent  River a t  118,000 (50,000-100,000 goa l )  and 
Fish Creek a t  90,000 (50,000 g o a l ) .  The Fish Creek escapement t r i g g e r e d  t h e  
Knik Arm terminal  a r e a  f i s h e r y  which harvested 25,000 sockeye. 

The o i l  t anke r ,  GLACIER BAY, h i t  a submerged o b j e c t  i n  Upper Cook I n l e t  
during e a r l y  J u l y  r e s u l t i n g  in  an o i l  s p i l l .  A f i s h i n g  per iod  f o r  t h e  lower 
e a s t  s i d e  s e t  n e t s  and d r i f t  gear  had t o  be canceled when o i l  moved on-shore 
around Clam Gulch. The ma jo r i t y  of t h e  o i l  even tua l ly  weathered, came onshore 
o r  was cleaned up and t h e  f i s h e r y  was conducted without  any major 
d i s r u p t i o n s .  

The ove ra l l  damage from t h e  o i l  s p i l l  was minor i n  comparison t o  t h e  t o t a l  
value of t h e  f i s h e r y .  

Lower Cook I n l e t :  

The 1987 commercial salmon f i s h e r y  in  Lower Cook I n l e t  (LCI) had a few b r i g h t  
s p o t s ,  b u t  i n  g e n e r a l ,  was very poor due t o  t h e  f a i l u r e  of pink salmon 
r e t u r n s .  The t o t a l  salmon ha rves t  of 621,000 f i s h  was 38% below average and 
was due e n t i r e l y  t o  t h e  f a i l u r e  of pink salmon r e t u r n s  (89% below preseason 
p r o j e c t i o n s )  t o  t h e  Southern and Outer D i s t r i c t s  and in  p a r t i c u l a r  t o  t h e  
Tutka Hatchery. The sockeye salmon ha rves t  of over  248,000 was 34% above the 
preseason f o r e c a s t ,  and t h e  chum salmon harves t  of 157,000 was 18% below 
f o r e c a s t .  The ex-vessel  va lue  was es t imated  a t  $2.7 mil l  ion and was s i m i l a r  
t o  t h e  previous t h r e e  y e a r s  due t o  t h e  e x c e l l e n t  sockeye p r i c e  and an 
inc reas ing  p r i c e  t r end  f o r  pink and chum salmon. 



Sockeye r e t u r n s  were s t rong  throughout LCI, and 1987 was t h e  f i f t h  
consecut ive  yea r  where t h e  ha rves t  approached o r  exceeded 250,000 f i s h .  
Returns t o  Cheni k ,  Mi kf i  k and Leisure Lakes accounted f o r  60% of t h e  sockeye 
ha rves t .  

Pink salmon r e t u r n s  were gene ra l ly  poor i n  t h e  Southern, Outer and Eastern 
D i s t r i c t s .  Escapements t o  most s t reams ranged from 10-25% of t h e  des i r ed  
goal s .  

Only one - th i rd  of t h e  Tutka Lagoon ha tchery ' s  egg t ake  goal of  50 mi l l i on  
eggs was achieved. 

Chum salmon r e t u r n s  were gene ra l ly  a s  good a s  expected. The Eastern D i s t r i c t  
harves t  o f  14,900 f i s h  was a record and was produced e n t i r e l y  from Tonsina 
Creek in Resurrect ion Bay. I s land  Creek in  Port  Dick produced t h e  e n t i r e  
Outer D i s t r i c t  ha rves t  of 29,000 chum salmon. 

The Kamishak D i s t r i c t  produced 70% of t h e  t o t a l  chum ha rves t .  The 108,000 
f i s h  ha rves t  was over  2-1/2 t imes  t h e  average and was t h e  t h i r d  h ighes t  on 
record .  

B r i s t o l  Bay: 

The commercial ha rves t  of salmon from Br i s to l  Bay in  1987 t o t a l e d  17.7 
mi l l i on  f i s h  valued a t  $125 mi l l i on  f o r  t h e  fishermen. This  r e p r e s e n t s  t h e  
f i f t h  consecut ive  y e a r  t h e  ex-vessel  value has exceeded $100 mi l l i on .  

Sockeye salmon r e t u r n s  t o t a l e d  27.3 m i l l i o n  f i s h ,  cons iderably  over preseason 
p r o j e c t i o n s  of 16.8 mi l l i on .  The commercial harves t  was 16.0 mi l l i on  f i s h ,  
with a l l  d i s t r i c t s  con t r ibu t ing  t o  t h e  ca t ch .  Escapements were met o r  
s l i g h t l y  exceeded f o r  most r i v e r  systems. The Kvichak River ,  which was 
a n t i c i p a t e d  t o  experience a very poor r e t u r n ,  showed remarkable s t r e n g t h ,  
providing a good commercial harves t  and achieving an escapement of 6 mi l l i on  
f i s h .  

Chinook salmon r e t u r n s  were weak with a commercial ha rves t  t o t a l i n g  only 
77,000, t h e  lowest  i n  t h e  p a s t  12 yea r s .  Escapements were adequate but were 
only achieved through g r e a t l y  reduced f i s h i n g  time and e s s e n t i a l l y  a t o t a l  
c l o s u r e  of  t h e  Nushagak chinook season a f t e r  t h e  f i r s t  3 days of f i s h i n g .  

C h u m  salmon returns were r e l a t i v e l y  s t rong  providing a commercial ha rves t  of 
over 1 .5  m i l l i o n  f i s h .  This  l a r g e  ca tch  was taken i n  connection with t h e  
sockeye f i s h e r y .  Escapements t o  primary spawning systems were average except 
f o r  t h e  Nushagak River which was poor. 

Pink salmon d i d  not  r e t u r n  t o  Br i s to l  Bay in 1987, i n  keeping with t h e  even- 
year  r u n  cycl e .  

Coho salmon r e t u r n s  were extremely weak. Extensive reduct ions  in  f i s h i n g  time 
occurred i n  most d i s t r i c t s .  The commercial ha rves t  t o t a l e d  about 69,000 f i s h ,  
t h e  weakest seen i n  10 yea r s .  Escapement l e v e l s  i n  t h e  Nushagak and Togiak 
D i s t r i c t s  were poor t o  average d e s p i t e  almost complete c lo su res .  



Arctic-Yukon-Kuskokwim Resion 

Lower Yukon: 

This season 126,140 chinook and 401,275 summer chum salmon were harvested in 
the  lower Yukon Area. The chinook salmon catch was 3% above the  recent 5- 
year average (1982-1986), while the summer chum salmon catch was 28% below 
the  recent 5-year average. There was no commercial f i s h e r y . f o r  f a l l  chum 
salmon t h i s  season. 

A t o t a l  of 10 processors operated in the  lower Yukon Area. The majority of 
the catch was frozen on the  grounds or  flown out of the  area .  

A t o t a l  of 659 Commercial Fisheries Entry Commission permit holders 
par t ic ipated in the  f ishery during 1987. The catch was valued a t  $6.7 million 
t o  fishermen which was 16% above the  1982-1986 average t o t a l  value. Average 
earnings per fisherman was $10,200. Fishermen received an average pr ice  of 
$1.98 per pound fo r  chinook and $.49 per pound fo r  summer chum salmon. 

The 1987 f i sh ing  season was i n i t i a l l y  opened on a staggered basis:  June 15 
in D i s t r i c t  1 ,  June 17 in D i s t r i c t  2 ,  and June 21 in D i s t r i c t  3. 

The harvest of chinook salmon during the  r e s t r i c t ed  mesh s i z e  f ishing periods 
was twice the  p r io r  5-year average (1982-1986) fo r  the  same time period. The 
average weight of chinook salmon in the  commercial catch was 21.7 pounds. 

Upper Yukon: 

During the  1987 season, a t o t a l  of 5,831 chinook, 40,963 summer r u n  chums, 
and 122,259 pounds of salmon roe were commercially sold i n  the  upper Yukon 
d i s t r i c t s .  

Upper Yukon commercial fishermen received an estimated per-pound average of 
$.79 fo r  chinooks, $.I9 fo r  chums, and $2.22 fo r  salmon roe. The approximate 
ex-vessel value of the  1987 harvest was $419,000, which was nearly 38% below 
the 1982-1986 average. Over the course of the  season, de l iver ies  were made by 
141 commercial fishermen (an increase of approximately 10% over the  recent 5- 
year period).  

A t o t a l  of 17 buyer-processors and regis tered catcher-sel l  e r s  operated in the  
upper Yukon t h i s  season. 

The commercial catch in D i s t r i c t  4 of about 1,500 chinook salmon was the  
l a rge s t  reported harvest since 1979. Although the  commercial catch in 
D i s t r i c t  5 of 3,100 chinooks was 17% below the 1982-1986 average, the  r u n  in 
t ha t  portion of the  drainage was judged t o  have been stronger than in recent 
years.  

In the  Tanana River (D i s t r i c t  6 ) ,  the  commercial f i shing season was closed 
July 21 because of conservation concerns fo r  chinook and chum salmon. The 
commerci a1 guide1 ine harvest range establ  i shed by the  Board of Fisheries fo r  
t h i s  d i s t r i c t  i s  600-800 chinook salmon. Late catch repor ts  and incidental 
catches of chinooks made when the  chum salmon f ishery was re-opened brought 
the  season t o t a l  catch t o  1,200 chinook salmon. 



summer chum r u n  of below-average s t r e n g t h ,  and reduced f i s h i n g  t ime was 
implemented in  t h e  d i s t r i c t s .  

The 1987 f a l l  chum salmon run i s  judged t o  have been i n s u f f i c i e n t  t o  allow 
commercial ha rves t  but  of s u f f i c i e n t  s i z e  t o  allow escapement and subs i s t ence  
f i s h e r y  requirements  t o  be met. 

Kuskokwim: 

The f i s h i n g  season began in  t h e  Kuskokwim Area on June 18 in  D i s t r i c t s  1 ,  4,  
and 5 .  The 1987 commercial ca tch  f o r  a l l  f ou r  d i s t r i c t s  combined f o r  t h e  
second h ighes t  ca tch  on record of 1,313,400 salmon. The 170,400 sockeye 
salmon ca tch  and t h e  599,500 chum salmon ca tch  were t h e  h ighes t  on record .  
The 478,600 coho salmon ca tch  i s  t h e  fou r th  l a r g e s t  on record .  

In D i s t r i c t  W-1, t h e  lower Kuskokwim River,  703 fishermen caught 33,000 
chinook and 385,400 coho salmon. The record ca tch  of 134,200 sockeye salmon 
surpasses  t h e  previous 1985 record of  104,100. The 1987 record  chum salmon 
ca tch  of 562,800 surpasses  t h e  previous catch record of 450,600 chum salmon 
s e t  i n  1980. 

In D i s t r i c t  W-2, t h e  middle Kuskokwim River ,  29 permit ho lders  caught 2,300 
chinook, 1,970 sockeye, 14,100 coho, and 7,800 chum salmon. In D i s t r i c t  W-4, 
Quinhagak, 310 permit ho lders  caught 26,000 chinook, 6,500 sockeye, 40,100 
coho, and 8,600 chum salmon and was below t h e  5-year  average ha rves t  f o r  a l l  
s p e c i e s .  Commercial f i s h i n g  in  D i s t r i c t  W-4 was c losed  a f t e r  t h e  J u l y  4 
period because of poor chum and sockeye salmon escapements i n  t h e  Kanektok 
River.  Goodnews Bay, D i s t r i c t  W-5, had 116 fishermen p a r t i c i p a t i n g  t h i s  
season. The commercial f i s h e r y  harvested 3,360 chinook, 27,800 sockeye, 
29,100 coho, and a record 20,400 chum salmon. The t o t a l  salmon ca t ch  i s  above 
t h e  previous 5-year  average. 

There were a t o t a l  of seven r e g i s t e r e d  buyers i n  t h e  Kuskokwim Area in  1987. 
The average seasonal p r i c e  paid per  pound was $1.10 f o r  chinook, $1.30 f o r  
sockeye, $ .73 f o r  coho, $ . l o  pink, and $.27 f o r  chum salmon. There was a 
record 798 permit ho lders  p a r t i c i p a t i n g  in  t h e  Kuskokwim f i s h e r y  t h i s  y e a r .  
During 1987 t h e  amount paid t o  permit ho lders  during t h e  season was 
$6,398,000. The 1987 Kuskokwim permit holder  earned an average of  $8,000. 
This  i s  a 64% inc rease  in  earn ings  over  t h e  previous 5-year  average and i s  
the g r e a t e s t  amount ever  paid t o  Kuskokwim a rea  fishermen. 

Norton Sound: 

The 1987 Norton Sound commercial salmon harves t  t o t a l e d  136,300 f i s h ,  which 
was comprised of  7,200 chinook, 200 sockeye, 24,300 coho, 2,300 pink, and 
102,500 chum salmon. 

The chinook ha rves t  was 30% and 21% below t h e  r ecen t  5- and 10-year  averages,  
r e s p e c t i v e l y .  The coho ha rves t  was 45% and 65% below t h e  r e c e n t  5- and 10- 
yea r  averages,  r e s p e c t i v e l y .  The low pink salmon harves t  was again ( a s  in  
1985 and 1986) due t o  weak r e t u r n  r a t h e r  than t h e  l a c k  of a market. The chum 
ha rves t  was 45% and 43% below t h e  r ecen t  5- and 10-year  averages,  
r e s p e c t i v e l y .  



A t o t a l  of 198 Commercial F i she r i e s  Entry Commission permi ts  were renewed, 
with 164 a c t u a l l y  f i shed  dur ing  t h e  1987 season. Two domestic processors  
opera ted  i n  Norton Sound during 1987. In add i t i on ,  a fore ign  processing j o i n t  
venture between K E G  (Koyuk-Elim-Golovin), 3NC Corporat ion,  and NPL Alaska, 
Inc . ,  operated in  Norton Sound during t h e  1987 season. 

Commercial fishermen r ece ive  approximately $504,600 f o r  t h e i r  ca t ch .  This  i s  
t h e  lowest  d o l l a r  va lue  on record s i n c e  1976 and was 39% below t h e  r ecen t  5- 
yea r  average of  $822,000. This low d o l l a r  va lue  i s  a t t r i b u t e d  t o  below 
average ca t ches  of a l l  salmon spec i e s .  P r i ce s  paid per  pound t o  t h e  fishermen 
averaged $1.11 f o r  chinook, $1.03 f o r  sockeye, $.57 f o r  coho, $.20 f o r  pink, 
and $.33 f o r  chum salmon. 

Kotzebue: 

Kotzebue fishermen experienced one of t h e  poores t  salmon runs in  t h e  h i s t o r y  
of t h e  commercial f i s h e r y .  The ca tch  of chum salmon t h i s  yea r  was 
approximately 110,000 f i s h .  This  i s  t h e  lowest t o t a l  ca tch  s i n c e  1969. 

Many fishermen were discouraged from f i s h i n g  because of  t h e  poor run. One 
hundred s i x t y  permit ho lders ,  t h e  lowest  number of fishermen in  almost 15 
yea r s ,  f i s h e d  a t  l e a s t  one f i s h i n g  period during t h e  season which extended 
from J u l y  13 t o  August 21. 

In o r d e r  t o  al low more f i s h  t o  reach t h e i r  spawning a r e a s ,  f i s h i n g  t ime was 
l i m i t e d  t o  a t o t a l  of only 11 days, t h e  fewest number of f i s h i n g  days ever .  

The ca tch  was worth $515,000 t o  t h e  fishermen. In t h e  p a s t  15 y e a r s ,  only t h e  
1983 f i s h e r y  had a lower value.  P r i ce s  t h i s  yea r  f l u c t u a t e d  between $.36 and 
$.64 per  pound and averaged $.57 per  pound. One h a l f  of t h e  fishermen earned 
l e s s  than $2,800. Earnings ranged from $25 t o  almost $16,000, not  inc luding  
cash bonuses. 

An es t imated  3,500 Sikusui laq  hatchery f i s h  were caught by commercial 
fishermen t h i s  yea r .  

Westward Reqi on 

Kodi ak: 

A t o t a l  of 7,767,600 salmon were harvested i n  t h e  Kodiak Management Area. 
The ca tch  was comprised of 4,600 chinook, 1,789,800 sockeye, 194,700 coho, 
5,100,000 pink and 678,500 chum salmon. 

This  season ' s  e a r l y  (June 9 - J u l y  15) sockeye product ion was below t h a t  of 
r ecen t  yea r s .  Early Upper S t a t i o n  sockeye and t o  a l e s s e r  degree e a r l y  Karluk 
sockeye combined with sockeye from t h e  Cape Igvak and t h e  two day "Westside" 
f i s h e r i e s  accounted f o r  t h e  bulk of t h e  salmon ha rves t  dur ing  t h i s  per iod .  
The preseason p ro j ec t ion  harves t  f o r  t h i s  per iod was 640,000 sockeye salmon; 
t h e  ac tua l  ha rves t  was 750,000 f i s h .  

Natural product ion of pink salmon was s l i g h t l y  l e s s  than expected 
(approximately 4.1 mi1 1 ion ac tua l  ha rves t  versus 4.8 mi 11 ion fo recas t ed )  
while  supplemental production from Kitoi  hatchery was s l i g h t l y  more than 



expected. Run timing of several major systems was l a t e  causing some concern 
in-season. 

Chum salmon production (July 6 - September 5) was spot ty  and somewhat 
unpredictable. I t  was unexpectedly very strong in the  Alinchak Section and 
unexpectedly weak in the Big River and Si tkal idak Sections. The Kukak Section 
chum f i shery  was very good with very high qua l i ty  f i s h  coming from t h i s  
sect ion.  General overall  qua l i ty  of t h i s  season's chum harvest was above 
average. 

Late sockeye salmon production (July 15 - September 15) e s s en t i a l l y  came from 
the  Karluk and Upper Sta t ion systems. The preseason projected harvest f o r  
t h i s  period was 865,000 sockeye; t he  actual harvest was 1,040,000 sockeye 
salmon . 
Coho salmon re tu rns  were l a t e  t h i s  season. Overall ,  the  coho re tu rns  were 
above average. Returns t o  the West and North Afognak Sections and the  Big 
River Section seemed generally below average while re turns  t o  the Chiniak 
Section were above average. 

Escapement requirements were generally achieved f o r  a l l  species and f o r  a l l  
major systems with the  following exceptions: 1)  the  Fraser Lake sockeye 
re turn  was l e s s  than the  minimum escapement requirement; 2) the  Uganik River 
ear ly  pink escapement was l e s s  than the goal even with an enlarged build-up 
sanctuary and reduced f ishing time; and 3 )  the  Buskin River pink salmon 
escapement was below minimum requirements. Also f i ve  minor sockeye systems on 
Afognak Is1 and were be1 ow minimum escapement 1 eve1 s .  Otherwise, the  major 
sockeye systems of Karluk and Upper Sta t ion had excel lent  escapement l eve l s  
f o r  both ea r ly  and l a t e  runs;  Red River a l so  had a very good sockeye 
escapement. Pink salmon escapement were exceptional in many major systems and 
very good in the  remaining systems. 

Because of record warm, drought-l ike conditions t h a t  prevailed from mid-July 
t o  early-September, there  i s  some concern regarding spawning success f o r  
ea r ly  pink and ea r ly  chum runs and sockeye tributary-spawners. 

Chigni k:  

The Chignik sockeye salmon f i shery  s t a r t ed  on June 11 with an estimated 
harvest of 132,000 sockeye salmon f o r  t h i s  24-hour f i shery .  The f i shery  was 
extended un t i l  June 18. The commercial harvest f o r  the  period of June 11 
through July  15 i s  estimated a t  about 1.7 mi l l ion.  Prior  t o  July  15, as 
determined through in-season sca le  pat tern  analys is ,  the  catch was composed 
predominantly of Black Lake stocks (ea r ly  run) .  There a f t e r  the  run was 
composed primari ly of Chigni k Lake stocks ( l a t e  run) .  

The Chignik Lake stock ( l a t e  run) did not mater ia l ize  as  s t rongly  as 
forecasted,  and r e s t r i c t ed  salmon periods were enforced un t i l  the  minimum 
escapement goal of 250,000 was achieved ( a f t e r  August 12).  The t o t a l  sockeye 
harvest f o r  the  Chignik Area i s  estimated a t  1,897,800. 

Pink and chum salmon re turns  f o r  the  area as a whole were very weak. The pink 
and chum salmon harvest f o r  the  Chignik Management Area was 247,000 and 
127,000, respect ively .  



Again, t h e  coho harves t  was s t rong w i t h  processors q u i t t i n g  on September 25. 
The m a j o r i t y  o f  t h e  coho harves t  (53%) came f rom t h e  Ch ign ik  Bay area. The 
coho harves t  i s  est imated a t  150,300. 

The t o t a l  ex-vessel va lue o f  salmon caught w i t h i n  t h e  Ch ign ik  Area i s  
est imated a t  $26,600,000. 

A1 aska Peninsula and A leu t ians :  

The South Unimak and Shumagin I s l ands  (False Pass) June f i s h e r y  produced a 
t o t a l  harves t  o f  815,000 sockeye and 458,700 chum salmon. A t o t a l  o f  669,800 
sockeye and 421,000 chums were caught i n  t he  South Unimak area where t h e  
sockeye guide1 i n e  harves t  l e v e l  was 635,000 f i s h .  Catch r a t e s  were low w i t h  
weather being a s i g n i f i c a n t  f a c t o r .  A t o t a l  o f  12 days o f  f i s h i n g  were 
a1 1 owed. 

I n  t h e  Shumagins a t o t a l  o f  145,200 sockeye and 37,700 chum salmon were 
harvested. The sockeye g u i d e l i n e  harves t  l e v e l  was 140,000. Catch r a t e s  were 
much h ighe r  i n  r e l a t i o n  t o  t h e  f i s h e r y  s ize ,  and o n l y  one day per  quota 
f i s h i n g  p e r i o d  was needed t o  reach t h e  quota. A t o t a l  o f  12 days o f  f i s h i n g  
were a1 1 owed. 

Pink salmon harves t  r a t e s  were very  slow du r i ng  June. The est imated p i n k  
salmon harves t  f o r  t h e  Shumagin and South Unimak f i s h e r i e s  were 5,500 and 
10,900 f i s h ,  r e s p e c t i v e l y .  

A t o t a l  o f  4,000 chinook, 470,000 sockeye, 219,200 coho, 1,110,400 p ink ,  and 
929,000 chum salmon were harvested i n  t h e  South Peninsula Area d u r i n g  J u l y  
through September. 

The sockeye ca tch  r a t e  by t h e  se t  g i l l  ne t  f i s h e r y  i n  t h e  Southeastern 
Mainland D i s t r i c t  was very  h igh  i n  t h e  Beaver, Balboa, and Stepovak Bay 
Areas. Only f o u r  days were a l lowed i n  June t o  t a r g e t  on Ch ign ik  bound sockeye 
salmon. The t o t a l  est imated Chigni k i n t e r c e p t i o n  through J u l y  25 was 141,900 
f i s h .  Th is  was 6.7% o f  t h e  Chignik  des t ined  catch ( t he  t a r g e t  was 6.2%). 

The South Peninsula p i n k  salmon r u n  was down f rom t h e  l e v e l  o f  r ecen t  years 
w h i l e  t h e  chum salmon run  was very  s t rong.  

The t o t a l  1987 A l e u t i a n  I s l ands  salmon ca tch  was o n l y  100 sockeye salmon. 
Based on a very  poor paren t  escapement and severe f l o o d i n g  d u r i n g  November 
1985, a very  weak p i n k  salmon r u n  was a n t i c i p a t e d  and d i d  occur i n  1987. 
Peak p i n k  salmon escapements i n  t r a d i t i o n a l  f i s h i n g  areas t o t a l e d  l e s s  than 
60,000 f i s h .  

The Nor th  Peninsula chinook salmon r e t u r n  o f  24,700 f i s h  was w e l l  below t h e  
prev ious  10-year  average o f  33,500. The ca tch  was 14,000 and t h e  escapement 
was o n l y  10,700 chinook salmon. 

The sockeye salmon catch o f  1,147,000 was w i t h i n  t h e  p r o j e c t i o n  range o f  1.0- 
1.5 m i l l  i o n  salmon and was t h e  lowest  ca tch  s ince  1978. The est imated t o t a l  
escapement was approx imate ly  506,000 f i s h .  



The coho salmon ca tch  of 171,200 f i s h  was we11 above t h e  previous 10-year 
average of 130,200. Escapement d a t a  i s  incomplete f o r  t h e  e n t i r e  a r ea .  
However, escapements were gene ra l ly  good a t  Swanson Lagoon, Nelson Lagoon, 
and Por t  Heiden, but were mediocre a t  I l n i k  and poor a t  Cinder River.  

Pink salmon a r e  of minor importance along t h e  North Peninsula ,  t h e  ca tch  was 
l e s s  than 3,000 f i s h .  

The 1987 North Peninsula  chum salmon r u n  was 865,500 f i s h ,  s l i g h t l y  over  t h e  
previous 10-year  average of 828,300. The ca tch  was 354,600, and t h e  
escapement was es t imated  a t  510,900 chum salmon. 



PRELIMINARY FORECASTS OF 1988 SALMON RETURNS TO 
SELECTED ALASKA FISHERIES 

The Department's salmon management program i nc l  udes a  number o f  salmon r e t u r n  
fo recas t  p r o j e c t s .  Forecast f i s h e r i e s  are  se lec ted  us ing  several c r i t e r i a ,  
i n c l u d i n g  economic importance, f e a s i b i l i t y ,  c o m p a t i b i l i t y  w i t h  e x i s t i n g  
programs, and management needs. Forecast f i s h e r i e s  are: 

Southern Southeastern - p i n k s a l m o n  

Northern Southeastern - p inksa lmon  

Pr ince  W i l l i a m  Sound - p ink ,  chum, and C o g h i l l  D i s t r i c t  
sockeye 

Pr ince  W i l l i a m  Sound/ - sockeye and chinook salmon 
Copper R iver  

Upper Cook I n l e t  - sockeye salmon 

Kodi ak - p i n k  and sockeye salmon 

Chigni  k  - sockeye salmon 

B r i s t o l  Bay - sockeye and chinook salmon 

Kotzebue Sound - chum salmon 

I n  1987, 79% o f  t he  t o t a l  s tatewide harvest  was taken i n  these f i s h e r i e s  
(Table 1).  

A v a r i e t y  o f  i n fo rma t ion  was used t o  make salmon r e t u r n  fo recas ts ,  i n c l u d i n g  
escapement magnitudes and d i s t r i b u t i o n ,  egg depos i t ion ,  s u r v i v a l  t o  
in te rmed ia te  l i f e  stages, h igh  seas abundance, environmental cond i t ions ,  and 
popul a t  i on age composit ion. The r e t u r n ,  w i  t h  upper and 1  ower conf idence 
1 i m i t s ,  a re  p red i c ted  f o r  each fo recas t  f i s h e r y .  I n  general,  based on past  
experience, t he  actual  r e t u r n  can be expected t o  f a l l  w i t h i n  t h e  range 
(between the  lower and upper l i m i t s )  somewhat l e s s  than h a l f  t h e  t ime. I n  
1987, f i v e  o f  t h i r t e e n  r e t u r n  fo recas ts  were ou ts ide  t h e i r  respec t i ve  ranges. 
The 1988 fo recas ts  and ranges are  summarized i n  Table 8. 

Forecast abs t rac ts  a re  g iven below; t he  reader i s  r e f e r r e d  t o  t h e  Appendices 
f o r  f u r t h e r  d e t a i l s .  

Southeast A1 aska Pink Salmon 

The t o t a l  Southeast p i n k  salmon harvest  i s  expected t o  be 42.1 m i l l i o n  f i s h ,  
a  subs tan t i a l  increase from the  1987 harvest  o f  10.0 m i l l i o n .  A r e t u r n  o f  
44.1 m i l l i o n  p i n k  salmon i s  expected t o  southern Southeast d i s t r i c t s  i n  1988, 
w i t h  an expected harvest  o f  38.1 m i l l i o n .  The escapement o f  p inks  i n  1986, 
t he  parent  year  f o r  t he  1988 re tu rn ,  was the  l a r g e s t  on record,  w i t h  
re1  a t i v e l y  m i l d  w i n t e r  temperatures accounting f o r  t h e  re1 a t i v e l y  good 
s u r v i v a l  and l a r g e  forecasted r e t u r n  i n  1988. A r e t u r n  o f  7.7 m i l l  i o n  p i n k  
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Table 8. Preliminary forecasts  of salmon returns and commercial harvests of some major Alaska 
f i she r i e s  i n  1988. 

Thousands o f  Fish 
- - - ---------_---_------------------ . - ------------------------- . - ---------------- . - ---------------------------------- . .  

Forecast Escapement Estimated Forcasted Return a Estimated 

Area Species Return Goal Harvest Range Harvest Range 
- -----------------------------------.*--------------*.--------.-----------------.------------------------------------- 

Southern Southeastern p ink  44,100 6,000 38,100 31,900 - 63,900 21,300 - 53,300 

Northern Southeastern p ink  7,900 4,600 3,300 5,200 - 10,600 (5,400)- 0 
-.--------------------------.---------------------------------------------------------------- 

Southeastern t o t a l  p ink  52,700 10,600 42,100 40,200 - 72,700 29,600 - 62,100 

Pr ince Wi l l i am Sound p ink  22,370 5,950 16,420 18,000 - 29,007 12,050 - 23,057 
chum 1,430 357 1,073 1,155 - 1,777 798 - 1,420 

PUS Coghi ll D i s t r i c t  sockeye 117 55 62 104- 133 49 - 78 

Copper R ive r  sockeye 1,379 678 70 1 1,198 - 1,561 520 - 883 

c h i  nook 50 15 35 38 - 61 23 - 46 

Upper Cook I n l e t  sockeye 6,800 1,500 5,300 2,800 - 10,000 1,300 - 8,500 

Kcdi ak p i n k  19,600 4,350 15,250 17,740 - 21,860 13,390 - 17,510 

Kodiak, Fraser Lake sockeye 344 238 106 100 - 690 0 - 453 

Kodiak, Upper S t a t i o n  sockeye 152 63 90 45- 255 0 - 193 

c h i g n i k d  sockeye 2,220 650 1,570 2,030 - 2,420 1,380 - 1 ,TO 

B r i s t o l  Bay sockeye 28,302 9,735 18,567 19,400 - 37,200 9,665 - 27,465 

B r ? s t o l  Bay, Nushagak chinook 139 75 64 100- 180 25 - 105 
D i s t r i c t  

Kotzebue Sound chum - - - - - -  27.5 - - 178 372 
............................................................................................. 

TOTAL 135,602 34,264 701,613 119,041 - 158,816 84,7n - 124,552 

a C o w i  Led 15 December, 1987. The forecast re tu rn  and harvest ranges Mere estimated by several techniques. Based on pasf 
experience, somehuat less than h a l f  of the salmon returns and harvests can be expected t o  f a l l  w i th in  t h e i r  r e s ~ c t i v e  
ranges. 

Includes supplemental production, PVS p ink  escapement goal includes 3.7 mi 1 i o n  hatchery harvest, PUS chun escamnt 
includes no ant ic ipated hatchery harvests. 

Includes supplemental production, Kcdiak p ink  escapement goal includes 0.3 mi l l i o n  hatchery harvest. 

lncludes estimated in tercept ions o f  Chignik bound sockeye a t  Cape Igvak and Stepovak Bay. 

Inshore harvests only. 



salmon i s  expected t o  occur in northern Southeast d i s t r i c t s  in 1987, with the 
harvest expected t o  be 3.3 mill ion f i s h .  

Prince William Sound Pink, C h u m ,  and Coqhill River Sockeve Salmon 

The 1988 Prince William Sound common property harvest of pink salmon i s  
expected t o  be 16.4 mill ion f i s h .  Of t h i s  16.4 mill ion common property 
harvest ,  64% i s  expected t o  be hatchery f i s h .  In addit ion,  3.7 mil l ion pink 
salmon a re  expected t o  be harvested a t  hatcheries.  The expected 1988 chum 
harvest i s  1.08 mill ion. The ant ic ipated pink harvest and ant ic ipated chum 
salmon harvest a r e  down from 1987 leve l s .  The expected 1988 harvest of 
Coghill sockeye salmon i s  62,000 and i s  subs tan t ia l ly  down from the  1987 
l eve1 . 
Prince William Sound/Copper River Sockeve and Chinook Salmon 

A harvest of 678,000 sockeye and 39,000 chinook salmon i s  expected in 1988 
f o r  the  Copper and Bering Rivers. The ant ic ipated sockeye salmon harvest and 
ant ic ipated chinook salmon harvest i s  lower than t h a t  achieved in 1987. 

Upper Cook I n l e t  Sockeve Salmon 

A harvest  o f  5.3 mill ion sockeye salmon i s  expected in 1988. The re turn  i s  
expected t o  be l e s s  than the  record 1987 leve l .  There i s  potent ia l  f o r  a 
large  re turn  of sockeye t o  Upper Cook I n l e t  in 1988 i f  survivals  approach 
t h a t  r ea l i zed  f o r  the  1987 re turn .  

Kodiak Pink and Sockeve Salmon 

The 1988 Kodiak pink salmon re turn  forecas t  i s  17.9 mill ion with an expected 
catch of 14.0 mill ion f i s h .  This i s  approximately a three-fold  increase over 
the  1987 level  . The 1988 re turn  of sockeye salmon t o  Upper Sta t ion Lakes i s  
expected t o  be 152,000 f i s h  with a ant ic ipated harvest of 89,500 f i s h .  The 
1988 re turn  of sockeye t o  Frazer Lake i s  expected t o  be 343,000 with a 
ant ic ipated harvest of 105,500 f i s h .  

Chiqni k Sockeye Salmon 

The 1988 re turn  of sockeye salmon i s  expected t o  be 2.22 mill ion f i s h  with a 
catch of 1.57 mil l ion,  down from 1987 leve l s .  

Bristol  Bav Sockeve and Chinook Salmon 

The 1988 re turn  of sockeye salmon t o  Bristol  Bay i s  expected t o  be 28.3 
mill ion f i s h  with a harvest of 18.6 mill ion expected. The fo recas t  methods 
were changed in 1988 t o  attempt t o  correct  the  recent tendency f o r  the  
Bristol  Bay fo recas t  t o  be lower than the  actual r e tu rns .  The re turn  of 
Bristol  Bay sockeye ant ic ipated in 1988 i s  higher than the  1987 re turn .  The 
1988 re turn  of Nushagak chinook salmon i s  expected t o  be 139,000 f i s h  with a 
catch of 64,000. 



Kotzebue Sound Chum Salmon 

The 1988 ha rves t  of chum salmon i n  Kotzebue Sound i s  expected t o  be 275,000 
f i s h  up s u b s t a n t i a l l y  from t h e  1987 l e v e l .  



PROJECTED 1988 ALASKA COMMERCIAL SALMON HARVESTS 

The projections of the  1988 Alaska commercial salmon harvest by management 
region and species,  as well as by s t a t i s t i c a l  region and species are 
presented in Table 9 and Table 10, respectively.  These projections are 
composed of forecast  harvests ,  and harvest projections ( recent  harvest 
averages, sometimes modified i f  additional information i s  .avai 1 able)  f o r  
f i she r i e s  without formal forecasts .  Coho salmon re turns  a re  not forecast  in 
any region. Forecasts of chum salmon re turns  are  avai lable  only f o r  Prince 
Nil 1 iam Sound. Several smaller pink salmon re turns  are n o t  forecast .  Major 
sockeye salmon runs in the  Central and Western s t a t i s t i c a l  regions are 
fo recas t .  Despite these gaps, 79% of the  1987 salmon harvest of 95 million 
came from f i s h e r i e s  where formal forecasts  are made. 

The 1988 t o t a l  commercial harvest projection i s  135 million salmon. 

Species Out1 ook 

Pink Salmon 

The 1988 harvest projection of pink salmon i s  84.4 mill ion.  This 
projection i s  57% of the  1988 statewide t o t a l  salmon harvest projection 
and 182% of the  1987 statewide pink salmon harvest of 46.2 mill ion f i s h .  

A substant ia l  increase i s  expected from the  46.2 million pink salmon 
harvested in 1987 t o  a 84.4 million pink salmon harvest anticipated in 1988. 
The pink salmon harvest i s  expected t o  decrease s l i g h t l y  in Prince William 
Sound and t o  increase subs tan t ia l ly  in Southeast Alaska and Kodiak. Returns 
of pink salmon in Bristol  Bay are  expected to  be below escapement 
requirements. 

Sockeve Salmon 

The 1988 harvest projection of sockeye salmon i s  33.0 million f i sh .  
This projection i s  24.5% of the  1988 statewide t o t a l  salmon harvest 
projection and 94.2% of the  1987 statewide sockeye harvest of 35.4 
mill ion f i s h .  

The 1988 catch of sockeye salmon i s  expected t o  be s l i g h t l y  lower than the 
1987 harvest 1 eve1 . 

Chum Salmon 

The 1988 harvest projection of chum salmon i s  11.9 mill ion f i s h .  This 
projection i s  8.8% of the  1988 statewide t o t a l  salmon harvest projection 
and 120.9% of the  1987 statewide chum harvest of 9.8 mill ion f i s h .  

Coho Salmon 
The 1988 harvest projection of coho salmon i s  4.9 million f i sh .  This 
projection i s  3.7% of the  1988 statewide t o t a l  salmon harvest projection 
and 140.0% of the  1987 statewide coho harvest of 3.5 million f i sh .  



Tab1 e 9 .  Prel imi nary projections of 1988 A1 as ka commerci a1 harvests in thousands 
of f i s h  by s t a t i s t i c a l  region and species1. 

SPECIES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Chinook Sockeye Coho Pink Chum Total 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
STATISTICAL R E G I O N  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Southeastern 305 1,500 2,500 42,100 3,900 50,305 

Central 

Western 272 19,939 1,007 198 3,877 25,293 

...................................................... ...................................................... 
TOTAL ALASKA. 656 33,053 4,952 84,400 11,935 134,996 

l~ornpiled 15 December 1987. The projected 1988 harvests were obtained by summing 
harvest forecasts  (Table 8 )  and harvest projections fo r  remaining f i she r i e s .  The 
l a t t e r  based on recent catches. 

2See Figure 3 f o r  def ini t ion o f  s t a t i s t i c a l  areas. 



Table 10. Preliminary projections of 1988 A1 aska commercial salmon harvests in 
thousands of f i sh  by management region and species'. 

SPECIES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Chinook Sockeye Coho Pink C h u m  Tot a1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Management Region 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Southeastern 305 1,500 2,500 42,100 3,900 50,305 

Central 159 25,070 1,272 19,052 2,958 48,511 

Westward 29 6,362 650 23,200 3,400 33,641 

...................................................... ...................................................... 
TOTAL ALASKA 656 33,053 4,952 84,400 11,935 134,996 

'~ompil ed 15  December 1987. The projected 1988 harvests were obtained by summing 
harvest forecast (Table 8)  and harvest projections f o r  remaining f i sher ies .  The 
l a t t e r  based on recent catches. 

ZSoutheast, Central, A-Y-K, and Westward management regions a re  those f i sher ies  
reported in Tables 4 ,  5, 6, and 7, respectively. 
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APPENDICES A THROUGH K 

FORECAST METHODS AND DISCUSSIONS 



FORECAST AREA: Southeast A1 aska 

SPECIES: P ink  Salmon 

PRELIMINARY FORECAST OF 1988 RETURN: 

NATURAL PRODUCTION: 

Southern Southeast:  P o i n t  Ranse 

Return Est imate:  44.1 m i l l i o n  31.9 m i l l i o n  - 63.9 m i l l i o n  

Escapement Goal : 6.0 m i l l i o n  

Harves t  Est imate:  38.1 m i l l i o n  25.9 m i l l i o n  - 57.9 m i l l i o n  

No r t he rn  Southeast:  

Re tu rn  Est imate:  7.9 m i l l i o n  5.2 m i l l i o n  - 10.6 m i l l i o n  

Escapement Goal : 4 . 6  m i l l i o n  

Harves t  Es t imate :  3.3 m i l l i o n  0.6 m i l l i o n  - 6.0 m i l l i o n  

SUPPLEMENTAL PRODUCTION: 

Southern Southeast 
Return Est imate:  0.153 m i l l i o n  

No r t he rn  Southeast 
Re tu rn  Est imate:  0.515 m i l l i o n  

TOTAL SOUTHEAST PRODUCTION: 

Return Es t imate :  52.7 m i l l i o n  40.2 m i l l i o n  - 72.7 m i l l i o n  

Escapement Goal : 10.6 m i l l i o n  

Harves t  Est imate:  42.1 m i l l i o n  29.6 m i l l i o n  - 62.1 m i l l i o n  

1/ I n  o r d e r  t o  ach ieve a good escapement d i s t r i b u t i o n  t o  a l l  
systems i n  sou thern  Southeast,  i t  i s  a n t i c i p a t e d  t h a t  we w i l l  
need t o  p u t  an a d d i t i o n a l  3 t o  4 m i l l i o n  p i n k  salmon i n t o  t h e  
escapement which w i l l  reduce t h e  ha rves t  es t ima te  by t h e  same 
amount. 

FORECAST METHODS 

Returns t o  t h e  sou thern  and n o r t h e r n  areas o f  Southeast  A laska a re  
f o recas t  s e p a r a t e l y  because o f  d i f f e r e n c e s  i n  m i g r a t i o n  r o u t e s  and r u n  
t i m i n g .  The sou thern  Southeast f o r e c a s t  i s  based on a m u l t i p l e  1 i n e a r  
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regression analysis of 26 years of data to forecast harvest. Variables 
util ized in the regression analysis include: average minimum winter air 
temperatures in southern Southeast, date of the coldest 15-day moving 
average over the same period, and the brood year escapement index. 

In northern Southeast Alaska, this was the first year that the forecast 
was prepared without a pre-emergent fry index. As a check on the 
mu1 t i pl e regression model identified above, a Box-Jenkins time series 
model was fitted to the even-year pink salmon catch for the years 1916- 
1986. The time series model gave an estimate of 7.4 million fish and was 
consistent with that made with the multiple regression model. The 
estimate made with the multiple regression model was used as the 
forecast of pink salmon returns to northern Southeast Alaska. 

FORECAST DISCUSSION: 

Southern Southeast: The 1988 pink salmon prediction must be viewed with 
some caution because the most important variable (escapement) was 
outside the range of anything experienced since statehood. The 
escapement index for the 1986 brood year was 1 million higher than the 
previous record set in 1985 and produced a disapointingly low harvest of 
10 million. This low return was presumably due to extremely harsh winter 
conditions during 1985 - 1986. In contrast, the 1986 brood year 
experienced re1 atively mild winter conditions. 

The large forecasted return in 1988 is supported by the observation of 
exceptionally large numbers of fry during the early marine period. 

There is no reason to expect any change in the recent years trend of 
harvesting the majority of returning salmon off the West Coast of Prince 
of Wales Island in Districts 103 and 104. It is also anticipated that it 
will be difficult to achieve escapement needs in Districts 105 through 
108 because of interceptions in Districts 102 and 104. 

The 1988 forecast differs from earlier forecasts in that harvest rather 
than return was predicted. The total return was estimated by summing the 
predicted harvest, based on methods described above, and the predicted 
escapement index based on a simple linear regression ( R ~ ,  n = 26) of 
escapement index and harvest. 

It has become apparent in recent years that the official escapement 
index goal of 6.0 million pink salmon is too low to achieve maximum 
sustained yield. The escapement index has exceeded the six million goal 
in every year where the catch has exceeded 19 million. This has resulted 
from the desire to achieve an even distribution of spawners. 
Consequently, the harvest projection is likely to be high because the 
historical escapement achieved in years of large returns of pink salmon 
have tended to be higher than the goal. 
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Northern Southeast Alaska. Returns t o  the  northern d i s t r i c t s  are  
expected t o  be good in D i s t r i c t s  109 and 112 but poor in other d i s t r i c t s  
with 1 i t t l  e avai 1 able harvestabl e surplus. The overall  northern 
Southeast parent year escapement was only 2.9 million f i s h  with over 51% 
of t h a t  occurring in D i s t r i c t s  109 and 112. The other .  d i s t r i c t s  had 
generally poor escapements. 

While the  overall D i s t r i c t  109 escapement was excel 1 ent  (739.8 
thousand), i t  occurred primarily in streams of the  Petersburg Management 
Area, with only 13.6 % occurring in streams of the  Si tka  Management 
Area. Thus any harvestable surplus i s  expected t o  be in the  Petersburg 
Management Area. 

D i s t r i c t  110 had the  poorest escapements since 1977, D i s t r i c t  111 the  
worst s ince  1978, and D i s t r i c t  14 the  lowest since 1976. L i t t l e  harvest 
i s  expected t o  occur in these areas.  

D i s t r i c t  113 had an escapement of 737 thousand pink salmon which was 
well below the  d i s t r i c t  goal of 1.6 mill ion.  Within the  d i s t r i c t  j u s t  
over 502 thousand pink salmon were in the  outer coastal area of Baranof 
and Chichagof Islands and the  remainder was in the Peri l  S t r a i t s  area. 
The Peri l  S t r a i t s  area escapement was the lowest s ince  1976. 

Jesse D.  Jones 
Fishery Biologist 
Juneau 

Karl T.  Hofmeister 
Fishery Biologist  
Ketchi kan 



APPENDIX B.  PRINCE WILLIAM SOUND PINK AND CHUM SALMON AND 
COGHILL RIVER SOCKEYE SALMON 

FORECAST AREA: Prince William Sound 

SPECIES: Pink Salmon 

PRELIMINARY FORECAST OF 1988 RETURN: 

NATURAL PRODUCTION Point Ranqe 

Return Estimate: 7.21 million 3.91 million - 13.12 million 

Escapement Goal : 1.35 million 

.Harvest Estimate: 5.86 million 2.56 million - 11.85 million 

SUPPLEMENTAL PRODUCTION 

Cannery Creek Hatchery 

Return Estimate: 2.12 million 1.72 million - 2.52 million 

Brood Stock and 
Stream Escapement: 0.17 million 

Common Property 
Harvest Estimate: 1.95 million 1.55 million - 2.35 million 

Prince William Sound Aquaculture Corporation, A.F.K. Hatchery 

Return Estimate: 6.15 million 4.99 million - 7.31 million 

Brood Stock: 0.19 million 

Hatchery Harvest: 0.93 million 

Common Property 
Harvest Estimate: 5.03 million 3.87 million - 6.19 million 

Esther Island Hatchery 

Return Estimate: 3.71 million 3.01 million - 4.41 million 

Brood Stock: 0.33 million 

Hatchery Harvest: 1.57 million 

Common Property 
Harvest Estimate: 1.81 million 1.11 million - 2.51 million 
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Valdez F i s h e r i e s  Development Assoc ia t ion ,  Solomon Gulch Hatchery 

Return Estimate: 3 .18 mi l l i on  2.58 mi l l i on  - 3.78  m i l l i o n  

Brood Stock: 0.21 mi l l i on  

Hatchery Harvest:  1.2 mi l l i on  

Common Property 
Harvest Estimate: 1.77 mi l l i on  1.17 mi l l i on  - 2.37 m i l l i o n  

TOTAL SUPPLEMENTAL PRODUCTION 

Point  Ranqe 

Return Estimate: 15.16 mi l l i on  12.3 mi l l i on  - 18.02 mi l l i on  

Brood Stock and 
Stream Escapement: 0.9 mi l l i on  

Hatchery Harvest:  3.7 m i l l i o n  

Common Property 
Harvest Estimate: 10.56 mi l l i on  7.7 mi l l i on  - 13.42 m i l l i o n  

TOTAL AREA PRODUCTION 

Return Estimate: 22.37 m i l l i o n  18.0 mi l l i on  - 29.01 m i l l i o n  

Stream Escapement, 
Brood Stock and 
Hatchery Harvest:  5.95 mi l l i on  

Harvest Estimate: 16.42 mi l l i on  12.05 mi l l i on  - 23.06 mi l l i on  

FORECAST METHODS 

Natural Product ion.  The f o r e c a s t  f o r  na tura l  r e t u r n s  and 80% confidence 
i n t e r v a l  was based on a mu l t ip l e  r eg re s s ion  of  l og  transformed t o t a l  
r e t u r n s  versus  log  transformed pre-emergent f r y  i nd ices  and mean April  
a i r  temperatures .  

Su~plernenta l  Product ion.  P r i o r  t o  t h e  1986/1987 coded wire  t a g  (CWT) 
program t h e r e  was no means f o r  making a q u a n t i t a t i v e  e s t ima te  of 
ha tchery  r e t u r n s  t o  Prince William Sound. Although f r y  r e l e a s e s  were 
enumerated, t h e  r e t u r n s  from ha tche r i e s  could not be d i s t i ngu i shed  from 
na tu ra l  s tock  r e t u r n s .  Thus t h e  ac tua l  marine surv iva l  of hatchery 
re1 eases  and a s soc i a t ed  var iance  were unknown. The f o r e c a s t  o f  hatchery 
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re turns  in 1988 was based on a 5.3% marine survival f o r  approximately 
286 mill ion pink salmon f r y  released from four area hatcheries i n  1987. 
This survival r a t e  i s  the  best educated guess of area hatchery and ADF8.G 
personnel based on approximations of past  hatchery re tu rns ,  and i s  
consis tent  with the  average marine survival estimated in the  1986/1987 
CWT study. The lower and upper bounds of the  forecast  of hatchery 
re turns  was a r b i t r a r i l y  based on l i ke ly  low and high marine survival 
r a t e s  of 4.3% and 6..3%, respectively.  The projected broodstock needs 
f o r  each f a c i l i t y  are  accurate. The hatchery harvest numbers may vary 
from projections depending on the  f ina l  value fo r  t he  1987 hatchery 
harvests ,  the  revenue generated fo r  PNP's from the  2% assessment on area 
salmon harvests  f o r  1987, and projected pr ices  fo r  1988. 

FORECAST DISCUSSION: 

Extremely heavy r a in f a l l  in October of 1986 resul ted in very severe 
scouring of pink salmon spawning streams par t i cu la r ly  in t he  western 
half  of the  Sound and the pink salmon f r y  index fo r  the  1986 brood year 
was lower than any since the  poor pink salmon production years in the 
ea r ly  1970's. The spring of 1987 was very mild, and may have promoted 
be t t e r  than average survival in the  ear ly  marine l i f e  of the  f ry .  The 
fo recas t  based s t r i c t l y  on the  f r y  index was below the  long term 1960 t o  
1987 average return of 6.5 million f i s h .  When April a i r  temperature data 
were included in t he  regression,  the  forecast  increased t o  7.21 million 
f i sh .  The 1988 forecast  f o r  natural production i s  s l i g h t l y  above the  
long term average but below the  12 million average f o r  the  l a s t  ten 
years.  

The point est imate of 15.16 million f i s h  returning t o  hatcheries in 1988 
i s  based on an average marine survival of 5.3%. The f r y  from the  1985 
brood year experienced much higher marine survival than t h i s .  I t  i s  
possible t h a t  the  mild spring i n  1987 promoted s imilar  above average 
marine survival f o r  the  f r y  released from the  1986 brood year.  The f r y  
re leases  in 1987 were l a rge r  than in any pr io r  year. I f  marine survival 
f o r  the  1986 brood approaches t h a t  observed fo r  the  1985 brood, t he  1988 
re turn may approach o r  exceed the  upper end of the forecast  range and 
s e t  a new record fo r  hatchery re turn t o  the  area.  

Sam Sharr 
Research Project Leader 
Cordova 
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FORECAST AREA; Pr ince  W i l l i a m  Sound 

SPECIES: Chum Salmon 

PRELIMINARY FORECAST OF 1988 RETURN; 

NATURAL PRODUCTION Po in t  Ranqe 

Return Est imate: 767,000 500,000 - 1,108,000 

Escapement Goal : 225,000 

Harvest Est imate: 542,000 275,000 - 882,000 

SUPPLEMENTAL PRODUCTION 

Main Bay Hatchery 

Return Est imate: 194,000 175,000 - 214,000 

Brood Stock: 0 

Common Proper ty  Harvest 
Est imate: 194,000 175,000 - 214,000 

Pr ince  W i l l  iam Sound Aquaculture Corporat ion,  A.F.K. Hatchery 

Return Est imate: 187,000 169,000 - 206,000 

Brood Stock: 0 

Common Proper ty  Harvest 
Est imate: 187,000 169,000 - 206,000 

Esther  I s 1  and Hatchery 

Return Est imate: 229,000 206,000 - 252,000 

Brood Stock: 125,000 

Common Proper ty  Harvest 
Est imate: 105,000 82,000 - 128,000 

Valdez F i s h e r i e s  Development Associat ion,  Sol omon Gulch Hatchery 

Return Est imate: 52,100 46,900 - 57,400 

Brood Stock: 6,700 
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Common Property 
Harvest Estimate: 45,400 

TOTAL SUPPLEMENTAL PRODUCTION 

Return Estimate: 663,000 597,000 - 729,000 

Brood Stock: 131,000 

Common Property Harvest 
Estimate: 532,000 465,000 - 598,000 

TOTAL AREA PRODUCTION 

Return Estimate: 1,430,000 1,155,000 - 1,777,000 

Stream Escapement and 
Brood Stock: 357,000 

Common Property Harvest 
Estimate: 1,077,000 

FORECAST METHODS: 

Natural Production: The natural  stock forecas t  was the  pooled r e s u l t  of 
th ree  separate  regressions.  The f i r s t  model predic ts  re turns  of 3-year- 
old chums based on the  p r io r  year re turn  of pink salmon. Pink salmon 
t h a t  returned in 1987 and 3-year-old chum salmon returning in 1988 are  
from the  same brood year and entered the  marine zone a t  the  same time. 
This model r e f l e c t s  the  f a c t  t h a t  re turns  of these  two groups i s  
corre la ted and presumably r e f l e c t s  the  concurrent e f f e c t  of ea r ly  marine 
environmental conditions on the  two groups. The re turns  of 4- and 5- 
year-old chum salmon were predicted from the  re turns  of s i b l i ng  age 
c lasses  of chum salmon, ( i . . ,  3- and 4-year-old chums in 1987, 
respect ively) .  The variances of the  three  fo recas t s  were summed t o  
const ruct  the  80% confidence in te rva l s .  

Hatcherv Production. The hatchery re turns  f o r  1988 were projected from 
f r y  re leases  in 1983, 1984 and 1985, based on an estimated marine 
survival  of 2%, and average age composition data  f o r  natural chum 
re tu rns  from brood years 1978 through 1982. The marine survival r a t e  i s  
a best guess and the  range f o r  the  forecasted hatchery re turns  was based 
on l i k e l y  low and high marine survival r a t e s  of 1.8% and 2.2%, 
respect ively .  

FORECAST DISCUSSION: 

The forecas t  of natural chum re turns  in 1988 i s  85% of the  long term 
average, 1960 - 1987, and only 57% of the  average re turn  f o r  the  l a s t  
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ten years.  The average re turns  by age f o r  brood years extensively 
sampled i s  approximately 8.8% age 0.2, 65.2% age 0.3, and 24% age 0.4. 
The proportion of age 0.2 in the  1987 re turn  was lower than the  
h i s to r ica l  average of 8.8%, consequently the  forecasted re tu rns  f o r  
s i b l i ng  age c l a s s  ( i . e . ,  age 0.3 in 1988) i s  low. Since t h i s  age group 
comprised the  major portion of chum re turns ,  the  overall  forecas t  i s  
low. 

Despite the  lower than average forecas t  f o r  natural s tocks,  the  overall 
harvest of chums in  1988 should approach the  recent  ten-year average 
catch of 1.1 mill ion f i s h  as a r e s u l t  of rapidly increasing hatchery 
production in the  area.  The Armin F.  Koernig and Main Bay hatcheries,  
which previously produced chum salmon, a re  no longer doing so ,  but large  
f r y  re leases  a t  those f a c i l i t i e s  in 1984 and 1985 wil l  produce 1988 
re tu rns  of approximately 380,000 f i s h .  In the  absence of brood stock 
requirements, these  re turns  can be f u l l y  exploited.  The Esther Is1 and 
f a c i l i t y  wil l  a l so  be experiencing i t s  f i r s t  large  re turns  of chum 
salmon, of which over 100,000 wil l  be avai lable  f o r  harvest in the 
common property f i s h e r i e s .  

Sam Sharr 
Research Project  Leader 
Cordova 
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FORECAST AREA: Prince William Sound 

SPEC I ES : Sockeye Salmon, Coghi 11 River 

PRELIMINARY FORECAST OF 1988 RETURN: 

NATURAL PRODUCTION Point Ranqe 

Return Estimate: 117,000 104,000 - 133,000 

Escapement Goal : 50,000 

Brood Stock: 5,000 

, Harvest Estimate: 62,000 54,000 - 83,000 

FORECAST METHODS: 

The fo recas t  was the  pooled r e s u l t s  of four separate regressions.  The 
re tu rns  of 4-year-old (age 1.2) and 5-year-old f i s h  (age 2 . 2 )  were 
predicted based on a standard Ricker re la t ionsh ip  between re turn  of the  
respect ive  age c l a s s  and parent escapement. The re turn  of 5-year-old 
f i s h  (age 1 .3)  was estimated from a sib1 ing age c l a s s  model based on 
re turns  of age 1.2 in 1987. The re turns  of 6-year-old f i s h  (age 2.3) 
were estimated from a regression of re turns  and parent year escapement. 
The 80% confidence interval  was calculated based on the  variance of the  
t o t a l  1988 re turn  as the  sum of the  variances ca lcula ted f o r  the 
respect ive  component age c lasses .  

FORECAST DISCUSSION: 

The forecasted re turns  of Coghill Lake sockeye salmon in 1988 a re  only 
37% of the  average re turn  s ince  the  i n s t a l l a t i on  of the  weir a t  t h a t  
s i t e  in 1974. The low forecas t  was based on an apparently poor 
production of the  1983 brood year as indicated by the  very low, r e l a t i v e  
t o  h i s t o r i c a l  averages, return of 4-year-old f i s h  in  1987. The s ib l ing  
component of t h a t  brood year production should comprise the  majority of 
the  1988 re turn  and i s  projected t o  be poor. The reasons f o r  the  poor 
production a r e  unknown. The 1983 escapement of approximately 39,000 f i s h  
was below average f o r  the  system, but an escapement of s imi la r  magnitude 
in 1977 produced a record re turn  of 5-year-old f i s h  i n  1982. 

The brood stock needs shown in the  forecas t  summary a r e  f o r  conversion 
of the  Main Bay Hatchery from a chum salmon hatchery t o  a sockeye salmon 
hatchery. 

Sam Sharr 
Research Project  Leader 
Cordova 



APPENDIX C. PRINCE WILL IAM SOUND/COPPER R IVER SOCKEYE AND CHINOOK SALMON 

FORECAST AREA: P r i nce  W i l l i a m  Sound/Copper R i v e r  

SPECIES: Sockeye Sal mon 

PRELIMINARY FORECAST OF 1988 RETURN: 

NATURAL PRODUCTION P o i n t  Ranqe 

Return Est imate:  1,261,000 1,081,000 - 1,442,000 

Escapement Goal : 631,000 

Harves t  Est imate:  630,000 542,000 - 719,000 

SUPPLEMENTAL PRODUCTION 

Gul kana Hatchery 

Return Es t imate  118,000 94,000 - 142,000 

Brood Stock and Stream 
Escapement: 47,000 

Harves t  Est imate:  51,000 57,000 - 85,000 

TOTAL PRODUCTION 

Return  Est imate:  1,379,000 1,198,000 - 1,561,000 

Escapement and Brood 
Stock: 701,000 

Harves t  Est imate:  678,000 520,000 - 823,000 

FORECAST METHODS: 

Na tu ra l  Product ion:  The 1988 sockeye salmon f o r e c a s t  u t i  1 i z e d  
h i s t o r i c a l  r e t u r n  p e r  spawner da ta  f rom t h e  s i x  most s i m i l a r  spawning 
popu la t i ons  and pa ren t  yea r  escapement weighted age c l a s s  (4- ,  5- ,  and 
6 -yea r -o l ds )  f o r  t h e  Copper R i v e r  D e l t a  and Upper Copper R i v e r  
independent l y .  The 1988 p r e d i c t e d  r e t u r n  i s  i n f l u e n c e d  h e a v i l y  by t h e  
1983 brood yea r  f o r  t h e  Copper R i v e r  D e l t a  and t h e  Upper Copper R i ve r .  

Supplemental Product ion:  The 1988 supplemental r e t u r n  w i  11 be t h e  
r e s u l t  o f  p r o d u c t i o n  f rom Gul kana Hatchery.  Brood years  1983 and 1984 
u s i n g  F. R. E.D. D i v i s i o n  s tandard s u r v i v a l  assumptions should produce an 
a d u l t  r e t u r n  o f  118,000. A ha rves t  l e v e l  o f  60% would c o n t r i b u t e  71,000 
salmon t o  t h e  catch.  
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FORECAST DISCUSSION: 

Natural Production: Continued mild winter conditions, particularly on 
the Copper River Delta during the freshwater 1 ife history stages of the 
age groups represented in the 1988 return, should produce. a near-average 
return per spawner contribution from the above average parent year 
escapements of 1983 and 1984. Upper Copper River escapements were above 
average in all three years, thus generally mild conditions and good 
spawner distribution should yield near average returns. The parent year 
escapement was one of the highest on record. The forecast will error on 
the conservative side if environmental conditions continue to produce 
above average survival rates. 

SUPPI emental Production: Faci 1 i ty production data and conditions 
suggest that even a wide variation in survival from the expected would 
not significantly alter the overall 1988 return of sockeye salmon; 
however, in future years with the significant increases in fry 
production that have occurred since the 1983 and 1984 brood years, 
supplemental production and variation in marine survival will have an 
increasingly important affect on overall variability of the forecast. 

Kenneth Roberson 
Research Bi 01 ogi st 
Gl ennall en 
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FORECAST AREA: P r i nce  W i l l i a m  Sound/Copper R i v e r  

SPECIES: Chinook Salmon 

PRELIMINARY FORECAST OF THE 1988 RETURN; 

NATURAL PRODUCTION P o i n t  Ranqe 

Return Est imate:  49,500 38,400 - 60,600 

Escapement Goal : 15,000 

Harves t  Est imate:  34,500 25,400 - 43,600 

FORECAST METHODS 

The 1987 ch inook  salmon f o r e c a s t  u t i l  i z e d  h i s t o r i c a l  a e r i a l  survey 
i n d i c e s  and age composi t ion data.  The p r o j e c t e d  r e t u r n  was based on 
average r e t u r n  p e r  spawner, where numbers o f  spawners were es t imated  
from weighted a e r i a l  survey i n d i c e s .  

Kenneth Roberson 
Research B i  01 og i  s t  
G l  enna l l  en 



APPENDIX D. UPPER COOK INLET SOCKEYE SALMON 

FORECAST AREA: Upper Cook In l e t  

SPECIES: Sockeye Salmon 

PRELIMINARY FORECAST O F  1988 RETURN:  

NATURAL PRODUCTION Point Ranqe 

Return Estimate: 6.8 million 2.8 million - 10.0 million 

Escapement Goal : 1.5 million 

Harvest Estimate: 5.3 million 1.3 million - 8.5 million 

FORECAST METHODS 

The major sockeye salmon systems in Upper Cook In l e t  a re  t he  Kenai, 
Kasilof, Susitna,  Crescent, Chakachatna/McArthur, Big Rivers, and Fish 
Creek. 

The basis  of the  forecast  i s  h i s to r ica l  data on t o t a l  sockeye salmon 
re turn which are  avai lable  fo r  the  f i r s t  four systems noted above and 
f o r  Fish Creek. Escapement-return re la t ionships  by r i v e r  system provide 
est imates of t o t a l  production from each brood year escapement. Analysis 
of these re1 at ionships by 1 inear regression (log transformation of the 
da ta )  and the  application of average marine maturity schedules t o  the 
est imate of t o t a l  return by brood year (Ricker curve) formed the  basis  
of the  forecast .  Either the  Ricker curve or the  l i nea r  regression 
analysis  r e s u l t s  were selected based on t he  best s t a t i s t i c a l  f i t  of the 
data s e t .  

FORECAST DISCUSSION: 

The t o t a l  re turn  of sockeye salmon t o  Upper Cook In l e t  was estimated t o  
be 6.8 mill ion f i s h  i n  1988. Desired escapement l eve l s  t o  Upper Cook 
In l e t  r i v e r  systems t o t a l  1.5 million and provide an anticipated 
harvestable surplus of 5.3 million f i s h .  Estimated re turns  t o  the  Kenai 
River are  5.0 million f i s h ,  t o  the  Kasilof River are  1 .1  mill ion f i s h ,  
t o  the  Susitna River are  0.4 million f i s h ,  t o  the  Crescent River are  0.2 
million f i s h ,  and t o  Fish Creek are  0.124 million f i s h .  

Pr ior  t o  1987, the  forecast  methods had proved t o  be f a i r l y  accurate 
with the  actual return averaging within e ight  percent of the  forecasted 
re turn.  However, in 1987 the  actual return was over 12 million f i s h ,  
more than double the  forecast .  Prel iminary analysis  of sockeye salmon 
commercial harvest and escapement age composition data  indicated t ha t  
the  1987 forecasted return t o  the  Kasilof and Susitna Rivers was 
reasonable. The major difference between the  1987 forecast  and the  
actual re turn  was due t o  the  1987 Kenai River return being much greater  
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than forecast .  Because of the  1987 forecast  e r ro r ,  there  i s  potential  
f o r  a l a rge r  1988 return than fo recas t .  The parent year escapements in to  
the  Kenai River fo r  the  1988 re turn were s imilar  in magnitude and 
d i s t r i bu t i on  as  those fo r  the 1987 re turn.  Lake rearing conditions were 
a l so  s imi la r .  However, a note of caution i s  warranted. The data upon 
which the  t o t a l  forecast  was based i s  l imited t o  j u s t  a .  few years,  and 
therefore ,  the  potential  f o r  s ign i f ican t  e r ro r  in the  forecast  i s  high. 

Kenneth E. Tarbox 
Research Project Leader 
Upper Cook In1 e t  



APPENDIX E. KODIAK PINK SALMON 

FORECAST AREA: Kodi ak 

SPEC I ES : Pink Salmon 

PRELIMINARY FORECAST OF THE 1988  RETURN^ : 

NATURAL PRODUCTION Point Ranqe 

Total Return: 17.9 million 16.2 million - 19.5 million 

Escapement Goal : 3.9 million 

Harvest Estimate: 14.0 million 12.6 million - 19.5 million 

SUPPLEMENTAL PRODUCTION 

Total Return: 1.7 million .93 million - 3.3 million 

Brood Stock: .45 million 

Harvest Estimate: 1.25 million .48 million - 2.85 million 

TOTAL AREA PRODUCTION 

Return Estimate: 19.6 million 17.74 million - 21.86 million 

Brood Stock and 
Escapement: 4.35 million 

Harvest Estimate: 15.25 million 3.39 million - 17.51 million 

Hatchery production forecast is for Ki toi Bay Hatchery and was prepared 
by Tim Joyce. See Afognak District for additional discussion. All 
numerical values represent numbers of pink salmon. 

FORECAST METHODS 

The 1988 pink salmon forecast return to the Kodiak Management Area was 
determined as follows. A point estimate for the total management area 
return was calculated from a mu1 tiple least squares regression analysis 
of the past 22 years pre-emergent data. Variables used in the analysis 
were the indexed 1 ive fry densities and the average April ambient air 
temperatures taken in Kodiak. The upper and lower range estimates were 
the 80% confidence intervals. 

FORECAST DISCUSSION: 

Pre-emergent fry sampl i ng this spring (1987) indicated good to excel 1 ent 
overwinter survival from the brood year escapement of 4.2 million pink 
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salmon. Sampling resulted in an unweighted live fry index of 237.6 live 
fry/m2, which was one of the highest on record for an even-year return. 

Distribution of the brood year escapement resulted in 84% of the fish 
entering the pre-emergent index streams. Sampling conditions during 
March 1987 were generally very good on Kodiak and Af.ognak Islands. 
Sampling on the mainland was limited by high winds and the end of the 
helicopter contract period. The warmer, milder spring conditions in 1987 
combined with the excellent fry densities are the main reasons for an 
above average forecast for the 1988 return. A breakdown of the expected 
returns by major geographical districts is summarized below. All 
district harvest projections assume desired escapement goals will be 
met. 

Afoqnak District: The pre-emergent fry index for this district was one 
of the highest on record. Considering the warmer April temperatures in 
1987, a total of 895,000 pink salmon are expected to return. The desired 
escapement level is 250,000 pink salmon leaving 645,000 pink salmon 
avai 1 able for harvesting. 

Afosnak District Su~~lemental Production: Ki toi Bay Hatchery total 
return point estimate is 1.7 million pink salmon from a release of 89.9 
mi 11 ion fry. Approximately 150,000 pink salmon are required for 
escapement and brood stock, with an additional 300,000 pink salmon 
potentially being required for Kodiak Regional Aquaculture Association 
cost recovery to assist in funding the hatchery operations. This would 
leave approximately 1.15 million pinks available for harvesting. 

Westside District: The overall live fry densities for the district are 
about average. This was due to less than desired brood year escapement 
into Karluk River and lower than expected fry densities in Ugani k and 
Uyak Rivers because of scouring. The expected return to this district is 
11.45 million pink salmon. The desired escapement goal is 2.5 million 
pinks, leaving 9.2 million pinks available for harvesting. 

Alitak District: The live fry index for this district is above average. 
However, this may not necessarily reflect an above average return. 
Humpy Creek had excel 1 ent over winter fry survival, whi 1 e the 1 i ve fry 
densities for Deadman and Dog Salmon Rivers were poor, because of 
scouring. In 1988, 1.25 million pinks are expected to return to this 
district. The desired escapement goal is 0.5 million pinks, leaving 0.75 
million pinks available for harvesting. 

General District: The overall live fry index for'the district is one of 
the highest on record. Combined with the mild spring temperature (1987), 
a total of 3.58 million pink salmon are expected to return to this 
district. The desired escapement goal is 500,000 pink salmon, leaving 
approximately 3.0 million pink salmon available for harvesting. 

Mainland District: Fry sampling was 1 imited to only six streams in 1987 
due to high winds and the end of the helicopter contract. All streams 
sampled showed signs of scouring. Based on the success of the pink fry 
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over  w in te r  surv iva l  on Kodiak and Afognak I s l ands  and t h e  favorable  
e a r l y  marine cond i t i ons ,  approximately 716,000 pink salmon a r e  expected 
t o  r e t u r n  t o  t h i s  d i s t r i c t .  The d e s i r e d  escapement goal i s  400,000 pink 
salmon 1 eaving approximately 316,000 pink salmon a v a i l  a b l e  f o r  
ha rves t ing .  

David Prokopowi ch 
Ass i s t an t  Area Management B i o l o g i s t  
Kodiak Management Area 



APPENDIX F. KODIAK UPPER STATION LAKE SOCKEYE SALMON 

FORECAST AREA: Kodiak, Upper S t a t i o n  Lake 

SPECIES: Sockeye Salmon, Early Run 

PRELIMINARY FORECAST OF THE 1988 RETURN: 

Point  

Total  Return : 152,000 

Escapement Goal : 62,500 

Pro jec ted  Harvest:  89,500 

Ranqe 

45,000 - 255,000 

FORECAST METHODS: 

The 1988 f o r e c a s t  was c a l c u l a t e d  through a s e r i e s  of m u l t i p l e  l i n e a r  
r eg re s s ion  equat ions  using 1969 through 1984 parent  y e a r  age composition 
d a t a .  Each major age c l a s s  i n  t h e  return was es t imated  by a r eg re s s ion  
equat ion  chosen t o  maximize t h e  c o e f f i c i e n t  of de te rmina t ion ,  v e r i f i e d  
t o  produce a non-negative e s t ima te ,  and i n t e r p r e t e d  f o r  reasonableness .  
Af t e r  t h e  f i r s t  r eg re s s ion  equat ion was accepted,  t h e  second equat ion 
was developed with t h e  previous est imated number i n  t h e  d a t a  base. The 
process  was repea ted  u n t i l  a l l  major age c l a s s e s  were es t imated .  

FORECAST DISCUSSION: 

The 1988 e s t ima te  f o r  Upper S t a t i o n  e a r l y  r u n  r e t u r n  of 152,000 f i s h  i s  
composed of 46% 5-year-old f i s h  from t h e  1983 parent  yea r  escapement o f  
115,900, 33% 4-year-old f i s h  from t h e  1984 parent  y e a r  escapement of 
96,800 f i s h ,  and 21% 6-year -o ld  f i s h  from t h e  1982 parent  year  
escapement of 170,600. The formulas used provided R-squared values 
ranging from 0.62 t o  0.85. 

I f  t h e  1988 Upper S t a t i o n  e a r l y  r u n  m a t e r i a l i z e s  a s  p red ic t ed ,  t h e r e  
w i l l  be a ha rves t ab le  su rp lus  of  89,500 sockeye salmon f o r  t h e  s e i n e  and 
g i l l  n e t  f i s h e r i e s  wi th in  t h e  A l i t a k  Bay D i s t r i c t .  

Bruce M .  B a r r e t t  
Research Bi 01 ogi s t  

B. Alan Johnson 
Biometrici  an 

Kodiak Management Area 



APPENDIX G. FRASER LAKE SOCKEYE SALMON 

FORECAST AREA: Kodiak, Frazer  Lake 

SPECIES: Sockeye Salmon 

PRELIMINARY FORECAST OF THE 1988 RETURN: 

Point  

Total  Return: 343,000 

Escapement Goal : 237,500 

Pro jec ted  Harvest:  105,500 

Ranqe 

100,000 - 690,000 

FORECAST METHODS: 

The 1988 f o r e c a s t  was ca l cu la t ed  through a s e r i e s  of mu l t ip l e  l i n e a r  
r eg re s s ion  equat ions  using 1968 through 1984 parent  y e a r  age c l a s s  
r e t u r n  d a t a ,  smol t meri s t i  c information and smol t age c l  a s s  composition 
d a t a .  Each major age c l a s s  i n  t h e  r e t u r n  was es t imated  by a r eg re s s ion  
equat ion chosen t o  maximize t h e  c o e f f i c i e n t  of de te rmina t ion ,  v e r i f i e d  
t o  produce a non-negative e s t ima te ,  and i n t e r p r e t e d  f o r  reasonableness .  
A f t e r  t h e  f i r s t  r eg re s s ion  equat ion was accepted,  t h e  second equat ion 
was developed with t h e  previous est imated number in  t h e  d a t a  base. The 
process  was repea ted  u n t i l  a l l  major age c l a s s e s  were es t imated .  

FORECAST DISCUSSION: 

The 1988 es t imated  Frazer  Lake r e t u r n  of 343,900 f i s h  i s  composed of  85% 
5-year -o ld  f i s h  from t h e  1983 parent  y e a r  escapement of  158,000 f i s h ,  
13% 4-year -o ld  f i s h  from t h e  1984 parent  yea r  escapement of 54,000 f i s h  
and 2% 6-year -o ld  f i s h  from t h e  1982 parent  y e a r  escapement of 430,000 
f i s h .  The f o r e c a s t  l a c k s  s t a b i l i t y  because most of  t h e  es t imated  r e t u r n  
i s  progeny from a s i n g l e  brood y e a r  (1983). However, t h e r e  a r e  s t rong  
i n d i c a t i o n s  from t h e  smolt sampling conducted in  1986 and t h e  r e t u r n  of 
4-year -o ld  f i s h  in  1987 t h a t  t h e  1983 parent  year  w i l l  produce a much 
h igher  return than e i t h e r  of  the two preceding parent  escapements which 
averaged more than 400,000 f i s h  each. 

I f  the 1988 Frazer  Lake r e t u r n  occurs  as predic ted  t h e r e  w i l l  be a 
ha rves t ab le  su rp lus  of 105,500 f i s h  f o r  t h e  s e i n e  and g i l l  n e t  f i s h e r i e s  
of t h e  A l i t a k  Bay D i s t r i c t .  

Bruce M. B a r r e t t  
Research B io log i s t  

B .  Alan Johnson 
Biometrician 

Kodiak Management Area 



APPENDIX H. CHIGNIK SOCKEYE SALMON 

FORECAST AREA: Chigni k 

SPECIES: Sockeye Salmon 

PRELIMINARY FORECAST OF THE 1988 RETURN: 

EARLY R U N  (Black Lake Stock) Point 80% Prediction Ranqe 

Return Estimate: 1.43 mill ion 1.27 - 1.59 mill ion 

Escapement Goal : 400,000 

Harvest Estimate: 1.03 mill ion .87 - 1.19 mill ion 

LATE R U N  (Chignik Lake Stock) 

Return Estimate: 0.792 mill ion .70 - .90 mill ion 

Escapement Goal : 250,000 

Harvest Estimate: .52 mill ion .45 - .65 mill ion 

TOTAL CHIGNIK 

Return Estimate: 2 . 2 2  mil l ion 2.03 - 2.49 mill ion 

Escapement Goal : 650,000 

Harvest Estimate: 1.57 mill ion 1.38 - 1.77 mill ion 

FORECAST METHODS 

Point est imates given above are  sums of the predicted re turns  of 3-ocean 
and 2-ocean age sockeye salmon in the  respect ive  runs. 

A mult iple l i n e a r  regression equation predic ts  the  re turn  of 1.3 and 2.3 
age f i s h  in the  ea r ly  r u n  from data  on the re turn  of 1.2 age f i s h  in  the  
previous year ,  mean length of 1.2 males in the  previous year ,  and s i z e  
of the  ea r l y  r u n  escapement 5 years e a r l i e r .  The l a t e  r u n  fo recas t  was 
derived by using the  average re turn  per spawner based on the  past  27 
years of observed l a t e  run re tu rns .  

FORECAST DISCUSSION: 

Earlv R u n .  The point est imate of 1.43 mill ion sockeye f o r  the  ea r ly  r u n  
i s  approximately equal t o  the  average ea r ly  run re turn  f o r  the  past 7 
years .  One area of concern with t h i s  fo recas t  i s  the  c l a s s i f i c a t i on  
accuracy of 1987 catch and escapement t o  respective stocks.  The 
c l a s s i f i c a t i o n  accuracy of the  1987 mode1 i s  a t  the  lower end of the  
range of acceptable accuracy. This was due t o  the  s im i l a r i t y  of the  
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s c a l e  p a t t e r n s  observed f o r  two s tocks  during 1987. Fu r the r  a n a l y s i s  i s  
ongoing t o  reduce t h i s  p o s s i b l e  sources  of e r r o r .  

Late R u n .  The 1988 pre l iminary  f o r e c a s t  was developed by using t h e  
average r e t u r n  per  spawner based on t h e  l a s t  27 y e a r s  of observed 
r e t u r n s .  The 1988 f o r e c a s t  o f  0.79 mi l l i on  f i s h  and i s  below t h e  average 
(1.2 m i l l i o n )  of t h e  observed r e t u r n s  f o r  t h e  period 1977-1987. I t  i s  
a n t i c i p a t e d  t h a t  t h e  1988 r e t u r n  w i l l  f a l l  wi th in  t h e  p r e d i c t i o n  range 
of 0 .7  - 0.9  m i l l i o n  f i s h .  

P e t e r  Probasco 
Area Management Bi 01 ogi s t  
ADF&G Chigni k Area 

J e f f  Fox 
F i s h e r i e s  Bi 01 ogi s t  
ADF&G Chignik Area 

Greg Ruggerone 
F i s h e r i e s  Research I n s t i t u t e  
Un ive r s i t y  o f  Washington - S e a t t l e  



APPENDIX I. BRISTOL BAY SOCKEYE SALMON 

FORECAST AREA: B r i s t o l  Bay 

SPECIES: Sockeye Sal mon 

PRELIMINARY FORECAST OF T H E  1988 RETURN: 

Point  Ranqe 

Total Return: 28.3 mi l l i on  19.4 mi l l i on  - 37.2 mi l l i on  

Escapement Goal : 9.7 mi l l i on  

Pro jec ted  Harvest:  18.6 m i l l i o n  9.7 m i l l i o n  - 27.5 m i l l i o n  

Forecasted r e t u r n s  t o  ind iv idua l  r i v e r  systems a r e  a s  fo l lows:  9 .3  
m i l l i o n  f o r  Kvichak, 0.4 mi l l i on  f o r  Branch, 2.5 mi l l i on  f o r  Naknek, 5.9 
m i l l i o n  f o r  Egegik, 3 .4  m i l l i o n  f o r  Ugashik, 3 .0 mi l l i on  f o r  Wood, 1.2 
m i l l i o n  f o r  Igushik,  1 .8  mi l l i on  f o r  Nuyakuk, and 0.7 m i l l i o n  f o r  
Togi ak. 

FORECAST METHODS: 

Several  modi f ica t ions  t o  improve f o r e c a s t  performance were made in  
ca l  cul a t i n g  p r e d i c t i o n s  f o r  1988. S ince  we were p a r t i c u l  a r l y  i n t e r e s t e d  
i n  c o r r e c t i n g  t h e  t r e n d  i n  under - forecas t  i ng ac tua l  r e t u r n s  ( f o r e c a s t s  
f o r  12 of t h e  l a s t  14 yea r s  have been l e s s  than ac tua l  r e t u r n s ) ,  a l l  
d a t a  p r i o r  t o  t h e  1978 r e t u r n  y e a r  were omitted from c a l c u l a t i o n s .  We 
f e l t  t h a t  t h i s  would provide a more accu ra t e  e s t ima te  of f u t u r e  sockeye 
salmon r e t u r n s  a s  t h e  number of  r e tu rn ing  a d u l t s  produced from each 
spawner has shown a dramatic  i nc rease  f o r  most systems s i n c e  1978. This  
increased  product ion has been co inc ident  with decreased i n t e r c e p t i o n  of 
maturing sockeye salmon on t h e  high s e a s ,  onse t  of more favorable  
c l i m a t i c  cond i t i ons ,  and improvements i n  t h e  Department's a b i l i t y  t o  
determine and a t t a i n  spawning escapement goa l s  f o r  most major Br i s to l  
Bay systems. 

For the p a s t  t h r e e  yea r s  r e s u l t s  from two independent f o r e c a s t i n g  
techniques ,  t h e  Standard ADF&G (ADF&G) and t h e  Japanese Research Vessel 
Catch (JRVC) methods, have been combined t o  produce t h e  preseason 
f o r e c a s t .  The ADF&G method, c a l c u l a t e d  by averaging r e s u l t s  of  simple 
l i n e a r  r eg re s s ion  models which used e i t h e r  spawner- recru i t ,  s i b l i n g ,  o r  
smol t d a t a ,  produced f o r e c a s t s  by major age c l a s s  f o r  ind iv idua l  r i v e r  
systems. The JRVC method, c a l c u l a t e d  from mu1 t i p l e  1 i n e a r  r eg re s s ion  
models which used ca tch  per  u n i t  o f  e f f o r t  and length  d a t a  f o r  immature 
sockeye c o l l e c t e d  by Japanese research  v e s s e l s  and mean Cold Bay a i r  
t empera tures ,  produced f o r e c a s t s  by ocean age groups f o r  a l l  o f  Br i s to l  
Bay. Unfortunately,  when d a t a  p r i o r  t o  1978 were omit ted from 
ca l  cul a t i o n s ,  t h e  JRVC three-ocean r e t u r n  model was not  s t a t i  s t i  cal  l y  
s i g n i f i c a n t  a t  t h e  75% s i g n i f i c a n c e  l e v e l .  In add i t i on ,  one of  t h e  input  
v a r i a b l e s  f o r  t h e  JRVC two-ocean r e t u r n  model (ca tch  per  u n i t  of f i s h i n g  
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e f f o r t )  was outside the  range of data used t o  build t ha t  model (range 
fo r  1978-1987, 0.18 t o  1.33; value f o r  1988, 0.11). Therefore the  1988 
forecast  was based sole ly  on r e su l t s  of the  AFD&G method. 

Results of the  various models used within the  ADF&G method were excluded 
from f ina l  forecast  ca lcula t ions  i f  the  f i t  of the model t o  h i s to r ica l  
data  was not s t a t i s t i c a l l y  s ign i f ican t  a t  the  75% signif icance level and 
i f  t he  value of the  input variable was outside the range of data  used to  
build the  model. I f  none of the  model r e su l t s  could be used t o  forecast  
t he  re turn of an age c l a s s  t o  a r i v e r  system, the  mean return of t ha t  
age c l a s s  t o  t ha t  r i ve r  system fo r  the past 10 years was used as the 
prediction.  

FORECAST DISCUSSION: 

Based on these calcula t ions ,  28.3 million sockeye salmon a re  expected t o  
re turn t o  Bristol  Bay in 1988 (80% confidence in te rva l ,  19.4 t o  37.2 
mi l l ion) .  This return would be about 16% (3.8 million sockeye salmon) 
g rea te r  than the 20-year, 1968-1987, mean (24.5 mill ion; range 3.5 t o  
66.3 mi l l ion) ,  but about 19% (6.5 mill ion) l e s s  than the  most recent 10- 
year,  1978-1987, mean (34.8 mill ion,  range 10.7 t o  66.3 mi l l ion) .  

Returns are  expected t o  exceed spawning escapement goals f o r  a l l  
systems. Total projected sockeye salmon harvest i s  expected t o  be 18.6 
mill ion (80% confidence in te rva l ,  9.6 t o  27.5 mil l ion) .  This harvest 
would be 37% more than the  1968-1987 average of 13.6 million f i s h ,  but 
13% l e s s  than the  recent 1978-1987 average of 21.3 million f i s h .  

Stephen M .  Fried 
Research Biologist 

Beverly A. Cross 
Research Bi 01 ogi s t  

Henry J .  Yuen 
Research Biologist  

Anchorage 



APPENDIX J. BRISTOL BAY, NUSHAGAK DISTRICT CHINOOK SALMON 

FORECAST AREA: B r i s t o l  Bay, Nushagak D i s t r i c t  

SPEC I ES : Chinook Salmon 

PRELIMINARY FORECAST OF THE 1988 RETURN: 

P o i n t  

Return Est imate:  139,000 

Escapement Goal : 75,000 

P ro jec ted  Harvest:  64,000 

FORECAST METHOD: 

The 1988 Nushagak D i s t r i c t  ch inook salmon f o r e c a s t  was based upon t h e  
r e 1  a t i o n s h i p  between r e t u r n s  o f  s i  b l  i n g  age c lasses  ( i  .e., age c lasses  
produced f rom t h e  same spawning escapement). Standard l i n e a r  r e g r e s s i o n  
techn iques  were used t o  es t ima te  r e t u r n s  w i t h  80% con f idence  i n t e r v a l s  
(ranges) f o r  each major  age c l ass .  These r e s u l t s  were summed t o  p rov ide  
t h e  t o t a l  r e t u r n  es t imate .  

FORECAST DISCUSSION: 

The 1988 Nushagak D i s t r i c t  ch inook salmon fo recas ted  r e t u r n  o f  139,000 
f i s h  i s  below t h e  l o n g  t e rm  (1960-1987) average r e t u r n  o f  177,000. Age 
42, 52 and 62 r e t u r n s  a re  expected t o  c o n t r i b u t e  13%, 37% and 45%, 
r e s p e c t i v e l y .  The p r o j e c t e d  ha rves t  o f  64,000 ch inook salmon i s  a l s o  
down f rom r e c e n t  years.  

R. E r i c  M inard  
Research B i o l o g i s t  
D i l l i n g h a m  



APPENDIX K. KOTZEBUE SOUND CHUM SALMON 

FORECAST AREA: Kotzebue Sound 

SPECIES:  Chum Salmon 

PRELIMINARY FORECAST OF THE 1988 RETURN: 

Return Est imate: 

Escapement Goal : 

Pro jec ted  Harvest: 

FORECAST METHODS: 

The model used p r e d i c t s  ca tch  r a t h e r  than t o t a l  r e t u r n .  No escapement 
p r o j e c t s  p r e s e n t l y  e x i s t  t o  est imate t o t a l  escapement i n  t h e  Kotzebue 
area. The model assumes t h a t  t h e  t o t a l  f i s h i n g  t ime i s  constant  from 
year  t o  year .  

L inea r  regress ion  o f  s i b l i n g  r e l a t i o n s h i p s  were used t o  p r e d i c t  the  
number o f  4-and 5-year -o ld  f i s h  i n  t he  1988 commercial ca tch  and i nvo l ve  
t h e  same methods used t o  p r e d i c t  t h e  1987 catch. However, an 
e x c e p t i o n a l l y  poor run  i n  1987 requ i red  t h a t  f i s h i n g  t ime be severely  
r e s t r i c t e d  t o  conserve the  stocks. Fishermen were o n l y  a l lowed t o  f i s h  9 
of t he  15 normal ly  scheduled per iods.  Therefore a d d i t i o n a l  methods were 
employed t o  es t imate  the  number o f  f i s h  o f  each age group t h a t  would 
have been caught had the  f i s h e r y  been opened f o r  t he  e n t i r e  15 per iods.  
The ca tch  was ad jus ted  t o  t h a t  expected under an u n r e s t r i c t e d  f i s h e r y .  
The ad jus ted  catches by age c lass  were used t o  est imate 1988 catches. 

FORECAST DISCUSSION: 

Chum salmon w i l l  be r e t u r n i n g  t o  Kotzebue Sound i n  1988 from the  1982- 
1985 brood years. Four-year-o ld f i s h  have h i s t o r i c a l  l y  comprised 66% o f  
t he  commercial catch, t he re fo re  i f  t h i s  t rend  cont inues i n  1988, the  
1984 brood year  would dominate. 

H i s t o r i c a l l y ' ,  6 -year -o lds  have con t r i bu ted  1  ess than 1% t o  the  catch 
(5.5% maximum) and the re fo re  are no t  considered i n  t he  p ro jec ted  catch 
est imate.  The age composit ion o f  the  1987 ca tch  was extremely unusual i n  
t h a t  6 -year -o lds  comprised a  record  11.6% o f  t h e  harvest .  However, s ince 
t h e  1987 ca tch  o f  5-year-o lds was below t h e  10-year average (1977- 
1986), t h e  r e t u r n  o f  age 6  chum salmon i n  1988 i s  expected t o  be 
i n s i g n i f i c a n t .  

The r e t u r n  o f  5-year-o lds i n  1988 i s  expected t o  be below t h e  10-year 
average based on t h e  poor r e t u r n  o f  4-year-o lds i n  1987. I n  t he  Kotzebue 
f i shery ,  a  s t rong re1  a t i onsh ip  e x i s t s  between the  number 4-year -o ld  f i s h  



Appendix K (p  2 o f  2) 

caught i n  one year  and t h e  number o f  5 -year -o ld  f i s h  caught t h e  next  
year .  Based on t h i s  r e l a t i o n s h i p ,  approximately 37,600 age 5 f i s h  are 
expected i n  t h e  1988 commercial catch.  Th i s  compares w i t h  an average 
(1977-1987) ca tch  o f  90,300 f i s h .  

Four -year -o lds  a re  a n t i c i p a t e d  t o  be near average s ince  t h e  r e t u r n  o f  3- 
yea r -o lds  i n  1987 was average. Age 4 chum salmon are expected t o  t o t a l  
211,800, compared t o  an average (1877-1987) ca tch  o f  201,800 f i s h .  

Three year  o lds  w i l l  be r e t u r n i n g  from t h e  s t rong 1985 brood year.  
Al though t h e  1985 r e t u r n  was near reco rd  l e v e l s ,  f a l l  environmental 
cond i t i ons ,  which e f f e c t  egg s u r v i v a l ,  were e x c e p t i o n a l l y  poor.  Since i t  
i s  imposs ib le  t o  q u a n t i t a t i v e l y  assess t h e  s u r v i v a l  of t h i s  brood year  
w i t h o u t  a d d i t i o n a l  in fo rmat ion ,  a  ca tch  o f  25,500 3-year -o lds  i n  1988 
was est imated based on t h e  h i s t o r i c a l  average (1972-1986). 

Combining r e s u l t s  f rom s i b l i n g  regress ions  f o r  4- and 5-year-o lds and a 
h i s t o r i c  average ca tch  o f  3-year-o lds,  t h e  1988 commercial ca t ch  i s  
expected t o  t o t a l  274,900 chum salmon w i t h  80% conf idence bounds o f  
178,200 t o  371,600. Th i s  compares w i t h  t h e  recen t  10-year average ca tch  
o f  319 thousand chum salmon. 

Helen Hamner 
Research B i o l o g i s t  
Anchorage 
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