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ABSTRACT 

Salmon ha rves t s  were down s l i g h t l y  i n  1988 from r e c e n t  l e v e l s ,  and in  1988 
ha rves t s  were s l i g h t l y  l e s s  than f o r e c a s t .  Yet revenues t o  fishermen were up 
sha rp ly  due t o  record p r i c e s .  In 1988, 529 mi l l i on  pounds of salmon were 
harvested in  Alaskan waters ,  and $742 mi l l i on  were paid t o .  fishermen f o r  
t h e s e  f i s h .  This  yea r s  record s tands  in  c o n t r a s t  t o  t h e  1987 record ex-  
vessel  value of $478 m i l l i o n .  

The 1989 ha rves t  out look i s  f o r  127.0 mi l l i on  salmon d i s t r i b u t e d  a s  701 
thousand chinook salmon, 29.0 mil l  ion sockeye salmon, 3.97 mi l l  ion coho 
salmon, 81.9 mi l l i on  pink salmon, and 11.4 mi l l i on  chum salmon. Chinook 
salmon ha rves t s  a r e  expected t o  r i s e ,  p a r t i a l l y  due t o  hatchery c o s t  recovery 
ha rves t s  i n  t h e  Southeastern Region, and a r e t u r n  t o  more normal product ion 
in  B r i s t o l  Bay. Total sockeye salmon harves t  i s  expected t o  be s i m i l a r  t o  
1988 l e v e l s .  Sockeye salmon harves ts  i n  Br i s to l  Bay a r e  expected t o  be down 
s l i g h t l y  from t h e  higher  l e v e l s  of t h e  mid 1980's. Pink salmon product ion i s  
expected t o  sha rp ly  inc rease .  Much of t h e  inc rease  i s  expected t o  occur i n  
Prince William Sound. In 1989 t h e  Prince William Sound hatchery ha rves t  
a lone (27 mi l l  ion f i s h  fo recas t ed )  i s  expected t o  be over  90% of t h e  1987 
ha rves t  (29 mi l l i on  f i s h ;  c o s t  recovery harves t  included)  which i s  t h e  
l a r g e s t  pink salmon harves t  t h a t  ever  occurred in  Prince William Sound. The 
pink salmon f o r e c a s t s  in  southern Southeast  has been an over -es t imate  of t h e  
ac tua l  ca tch  f o r  two y e a r s ,  with no obvious explana t ion .  I f  t h e  same, a s  y e t  
unknown, mechanisms a r e  opera t ing  in  1989, t h e  f o r e c a s t  w i l l  again over  s t a t e  
t h e  ac tua l  ha rves t .  

KEY WORDS: Salmon, Oncorhynchus, salmon r e t u r n  f o r e c a s t ,  salmon harves t  
p ro j ec t ion  



INTRODUCTION 

T h i s  r e p o r t  rev iews  A1 aska's 1988 commercial salmon season and p resen ts  
p r e l i m i n a r y  salmon f o r e c a s t s  and p r o j e c t i o n s  f o r  t h e  1989 commercial 
f i s h e r i e s .  The r e p o r t  i s  r e l eased  be fo re  f i n a l  ca t ch  f i g u r e s  a r e  a v a i l a b l e .  
Th i s  i s  t o  p r o v i d e  p r e l i m i n a r y  i n f o r m a t i o n  t o  t h e  Board o f  , F i she r i es ,  t h e  
f i s h i n g  i n d u s t r y ,  and t h e  p u b l i c  w e l l  b e f o r e  t h e  season beg ins .  

Forecas ts  o f  r e t u r n s  (ca tch  + escapements) f o r  ma jo r  salmon f i s h e r i e s  as w e l l  
as p r o j e c t i o n s  o f  t h e  s t a tew ide  commercial salmon ha rves t  have been pub l i shed  
y e a r l y  by t h e  A laska Department o f  F i s h  and Game s i n c e  1969 (ADF&G 1969-1984; 
Eggers 1985, 1986; Eggers and Dean 1987, 1988). T h i s  i s  t h e  f i r s t  y e a r  t h a t  
formal  h e r r i n g  f o r e c a s t s  w i l l  be re leased .  It w i l l  be a v a i l a b l e  as a  separa te  
r e p o r t .  O ther  f i s h e r i e s ,  such as t h e  s h e l l f i s h  f i s h e r i e s ,  w i l l  be i n c l u d e d  i n  
t h e  f o r e c a s t s  as r e 1  i ab le  methods a re  developed f o r  these  spec ies.  

The d i s t i n g u i s h i n g  f e a t u r e  o f  t h e  1988 season were t h e  ex t reme ly  h i g h  p r i c e s  
t h a t  were p a i d  t o  f ishermen.  Ex-vessel  va lues were up p a r t l y  as a  r e s u l t  o f  
t h e  exchange r a t e  between t h e  d o l l a r  and t h e  yen. The l a t e  1980's have been a  
t i m e  o f  h i s t o r i c a l l y  h i g h  salmon ha rves t s .  I n  1988 t h e  ha rves t  was 99.4 
m i l l i o n  salmon, up ve ry  s l i g h t l y  f rom t h e  1987 f i g u r e ,  y e t  l e s s  t han  t h e  
p r e d i c t e d  135 m i l l i o n  salmon. Whi le  1988 saw some l a r g e  harves ts ,  such as t h e  
Cook I n l e t  sockeye salmon, p i n k  salmon p r o d u c t i o n  was s e v e r e l y  depressed i n  
many areas, such as Cook I n l e t ,  P r i nce  W i l l i a m  Sound, and Southern Southeast 
Alaska. Ha tcher ies ,  e s p e c i a l l y  i n  Cook I n l e t ,  P r i n c e  W i l l i a m  Sound, and t o  a  
l e s s e r  e x t e n t  i n  Southeast Alaska, have g r e a t l y  a l t e r e d  t h e  t r a d i t i o n a l  
f i s h e r i e s  i n  t h e  l a t e  1980's. S t a t e  and n o n - p r o f i t  h a t c h e r i e s  c o n t r i b u t e d  
severa l  m i l l i o n  salmon t o  t h e  1988 ha rves t ,  and were e s p e c i a l l y  impo r tan t  t o  
t h e  P r i n c e  W i l l i a m  Sound and Cook I n l e t  areas. 

Cond i t i ons  have worked i n  tandem w i t h  i n d u s t r y  s a c r i f i c e s  and c a r e f u l  
f i s h e r  i e s  management t h a t  i n su red  adequate we1 1  - d i s t r i b u t e d  salmon 
escapements i n  t h e  e a r l y  1970s when salmon r e t u r n s  were weak th roughou t  t h e  
s t a t e .  Sockeye and p i n k  salmon r e t u r n s  i n  a lmost  a l l  areas o f  t h e  s t a t e  have 
now rebounded t o  r o b u s t  l e v e l s .  

The ma jo r  f i s h i n g  areas w i t h i n  t h e  Southeastern,  Cen t ra l ,  and Western 
s t a t i s t i c a l  r e g i o n s  a re  shown i n  F i g u r e  1. These r e g i o n s  and areas a re  t h e  
ones used i n  t h e  Department's s t a t i s t i c a l  l e a f l e t  s e r i e s  and p r i o r  
s t a t i s t i c a l  r e p o r t s .  

The accuracy o f  t h e  salmon f o r e c a s t s  and ha rves t  p r o j e c t i o n s  f o r  salmon a re  
summarized i n  Tab le  1. On t h e  average, t h e  r e t u r n  f o r e c a s t s  f o r  t h e  t o t a l  
number o f  salmon have been c l o s e  t o  t h e  ac tua l  r e t u r n s ,  w i t h  t h e  f o r e c a s t  
exceeding t h e  r e t u r n  i n  13 o f  t h e  l a s t  19 yea rs  (Table  1 ) .  The p r o j e c t e d  
s ta tew ide  h a r v e s t  has a l s o  exceeded t h e  ac tua l  ha r ves t  13 o u t  o f  19 years ,  
w i t h  an average e r r o r  o f  24%, w i t h o u t  r ega rd  t o  t h e  s i g n  o f  t h e  e r r o r  (Table  
1 ) .  The h i s t o r i c a l  performance o f  t h e  f o recas ted  r e t u r n  t o  ma jo r  salmon 
f i s h e r i e s  d u r i n g  t h e  p e r i o d  1970-1988 i s  shown i n  F i g u r e  2. The h i s t o r i c a l  
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performance of the  projected statewide commercial harvest projections i s  
shown in (Figure 3 ) .  

G1 ossary 

Salmon return or  run: 

Escapement, spawning 
popul a t  i  on or  brood 
stock: 

Forecast:, 

Harvest outlook or  
projections:  

Commerci a1 Harvest: 

Common Property 
Harvest: 

Cost Recovery 
Harvest: 

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

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

Forecast harvests and re turns  a re  estimated using 
informat ion such a s  parent-year escapements, 
subsequent f r y  abundance, spring sea water 
temperatures, and escapement requirements. 

Harvest outlooks are  generated by local f i she r i e s  
managers fo r  a l l  areas of the  s t a t e .  Harvests are  
based on the  formal forecasts  where avai lable .  For 
f i she r i e s  where no formal forecast  was generated the  
harvest outlook i s  based on h i s to r ica l  averages 
subjectively adjusted based on recent trends,  and 
local knowledge of the  f i she r i e s  s i t ua t i on .  In 
general harvest out1 ooks are  1 ess  re1 i abl e than 
formal forecasts .  

Those f i sh  harvested in f i she r i e s  other  than sport  
and personal use, and intended t o  be used fo r  sa les .  
This category includes f i s h  caught by the  commercial 
f l e e t  in the  common property f i shery ,  and f i sh  
harvested by hatchery operators fo r  cost  recovery. 

Fish harvested by f i she r s  holding l imited entry 
permits, issued by the  S ta te  of Alaska t o  harvest 
f i sh  f o r  commercial purposes. 

Fish harvested by hatchery operators,  separately 
from the  common property f ishery,  t o  fund the 
operation of the  hatchery. 
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A7aska P a c i f i c  Sa7mon Species 

Common and Vernacular Names S c i e n t i f i c  Name 

chinook, (k ing) Oncorhynchus tshawytscha 

sockeye, (red) Oncorhynchus nerka 

coho, ( s i  1 ver)  Oncorhynchus k i s u t c h  

pink, (humpy, humpback) Oncorhynchus gorbuscha 

chum, (dog) Oncorhynchus ke ta  

Brood years o f  salmon re tu rn ing  t o  spawn i n  1989 

Speci es 

Pink 

Chum 

Coho 

Sockeye 

Chinook 

- 
Age o f  Returning Salmon . i n  Years 

2 

1987 

3 

1986 

1986 

4 

1985 

1985 

1985 

1985 

5 

1984 

1984 

1984 

6 

1983 

1983 



PRELIMINARY REVIEW OF THE 1988 ALASKA COMMERCIAL SALMON FISHERY 

The 1988 commercial salmon catch i s  estimated t o  have produced a harvest of 
99.4 million f ish weighing a total  of over 529 million pounds. 

This i s  only the second time in nine years that  the Alaska commercial harvest 
has fa l len  below the 100 million f ish (Figure 4 ) .  The 1987 catch was the only 
other year that  t h i s  occurred, with an estimated catch of 96.4 million. 

The ex-vessel value for t h i s  season i s  estimated t o  have se t  a new record, 
surpassing l a s t  year 's  old record of $478 mill ion, with a total  ex-vessel 
value of $742 mill ion. As more precise catch and price information becomes 
available, t h i s  figure may be even higher. 

The 1988 , salmon harvest was considerably l e s s  than the preseason catch 
projection of 135 million f i sh .  Sockeye inshore forecasts in Bristol Bay of 
26.5 million did n o t  materialize, as the en t i re  inshore return reached 23.1 
mill ion. This was the smallest sockeye r u n  since 1982 and was f a r  below the 
1978-87 average sockeye run of 35.4 million f i sh .  Coho and pink salmon 
returns to  both Southeast Alaska and the Prince William Sound area were also 
f a r  below the preseason forecasts. Total catch for  Southeast pinks was 
approximately 11.2 million, while projections were for  42.1 million f i sh .  In 
Prince William Sound the catch of pink salmon (including hatchery cost 
recovery and brood stock needs) was approximately 11.7 mi 11 ion f i sh ,  whi 1 e 
the preseason projection was for 16.4 million. 

Comparisons of actual and forecasted 1988 salmon returns with errors  and 
re1 at ive errors  for  salmon f isheries  where formal forecasts were generated 
are presented in Table 2 .  Preliminary 1988 catch estimates by fishing 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 detail  by management region in Tables 4 through 7.  

Southeast Region 

The 1988 Southeast Alaska commercial harvest by a l l  gear types including 
hatchery cost recovery totaled approximately 17.5 million f i sh .  The ex-vessel 
value for  t h i s  salmon catch i s  estimated to  exceed $129 million. 

I t  represented the second consecutive season of reduced salmon production 
following several years of very high output. The harvest was considerably 
below the expected pre-season take of 50.3 million f i sh ,  primarily due t o  a 
fa i lure  of the pink salmon run. A majority of the harvest was a resu l t  of 
natural salmon returns.  Preliminary estimates indicate that  salmon returns 
from Southeast A1 aska hatcheries contributed approximately 1.6 mil 1 ion f ish 
t o  the harvest, predominantly chum salmon. 

The harvest of approximately 11.2 million pink salmon accounted for  64% of 
the 1988 salmon catch. Region-wide sockeye salmon landings of about 1.5 
mil 1 ion f i sh  were above the average reported since 1960. The commercial 





Table 2 .  Comparison o f  ac tua l  and forecast  1988 salmon re turns ,  w i t h  e r r o r s  and 
r e l a t i v e  e r ro rs ,  f o r  some major  A1 aska salmon f i she r ies .  1 

Thousands of Fish 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

( 1 )  ( 2 )  ( 3 )  ( 4 )  ( 5 )  ( 6 )  
Return Forcasted Error  Relat ive Error 

Area Species Harvest Escapement ( 1 )  + ( 2 )  Return ( 4 )  - ( 3 )  ( 5 ) / ( 3 )  x 100% 
- - - - . - - - - . - - - - . - - ~ . - ~ - . ~ ~ . . . . ~ ~ * . * ~ ~ ~ ~ ~ . - ~ . . - . ~ * . ~ ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ - - - - . - ~ - - . . - ~ ~ ~ - - - - . - - - . . - - . - - - * * - . - . . - - - - - - - . - . - - - - .  

Southern Southeastern pink 9,054 4,066 13,120 44,100 30,980 236% 

Northern Southeastern pink 2,146 2,679 4,825 7,900 3,075 64% 
--------------- . . - -- . - . - . . - - . - --*---- . ----- . ---- . -- . - . - -----------------------------  

Southeastern t o t a l  pink 11,200 6,745 17,945 52,000 34,055 190% 

Prince Wi l l i am S o u d  pink 12,530 970 13,500 22,370 8,870 66% 

chun 1,840 484 2,324 1,430 (894)  -38% 

WS Coghi l l  D i s t r i c t  sockeye 87 68 154 117 ( 3 7 )  -24% 

Copper River sockeye 579 594 1,173 1,379 206 18% 

chinook 37 9 46 50 4 8% 

Upper Cook I n l e t  sockeye 6,700 1,400 8,100 6,800 (1,300) -16% 

Kodi ak pink 14,600 4,400 19,000 19,600 600 3% 

Chignik sockeye 796 676 1,472 2,200 728 49% 

B r i s t o l  Bay 3 sockeye 14,623 9,381 24,004 28,302 4,298 18% 

B r i s t o l  Bay, Nushagak ch i  nook 26 57 83 139 56 6 n  
D i s t r i c t  

TOTAL 

Pre l im inary  data compiled 25 November 1988. 

* The harvest  inc ludes est imated i n t e r c e p t i o n s  o f  Chignik bound sockeye salmon 
taken a t  Cape Igvak, Stepovak Bay, Aniakchak, and Hook Pass f i she r ies .  

Inshore harvest  only .  



Table 3 .  Prel iminary 1988 Alaska commercial salmon harves t  by spec i e s  and 
f i s h i n g  area . '  

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Southern Southeas te rn  2 8 885 182 8,846 2,050 11,990 
Northern Southeas te rn  6 566 361 1,835 1,397 4,165 
Southeast  T ro l l  23 1 9 500 520 88 1,349 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Southeastern S t a t i s t i c a l  265 1,460 1,043 11,201 3,535 17,505 

Region Total 

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

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

A1 e u t  i an I s l  ands 
North Peninsula  
Bri s t01  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 

Compiled 13  January 1989, ca tches  i n  thousands of f i s h .  



Table 4. Preliminary 1988 Southeastern Alaska commercial salmon harvest by species 
and management area. 

SPEC I ES 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Chinook Sockeye Coho Pink C h u m  Total 

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

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

Portland Canal g i l l  net 2 116 17 230 500 864 
Annette Island g i l l  net 1 2 7 7 364 115 514 
Annette Island t rap 0 2 0 34 0 3 7 
Neets Bay . 0 0 0 0 9 10 
Lower Cl arence 0 0 0 2 1 2 23 
Prince of Wales g i l l  net 1 9 3 13 6 9 7 0 246 
Stikine River g i l l  net 0 1 0 0 3 5 
Wrangell Narrows 2 0 1 0 0 3 
Bl ind Slough 1 0 0 0 0 1 
Southern hatcheries 10 2 12 118 528 670 
Southern di s t r i c t s  seine 11 642 131 7,974 817 9,575 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Southern Southeastern total  2 7 883 181 8,811 2,045 11,947 

Nothern Southeastern 
Taku-Snettisham g i l l  net 
Lynn Canal g i l l  net 
Yakutat g i l l  net 
Northern hatcheries 
Northern d i s t r i c t s  seine 

Northern Southeastern total  

Southeast Troll : 23 1 9 500 520 88 1,349 
Mi secll  aneous 1 2 3 4 7 7 60 ---------- ------ - ---------------------------------*---------- 

SOUTHEASTERN R E G  ION TOTAL 265 1,460 1,043 11,202 3,535 17,505 

Compiled 13 January 1989, catches in thousands of f i sh .  

Includes catch from winter t r o l l  fishery ( 1  October 1987 - 14 April 1988). 

3 Test fishery, Salmon Derby, Public Safety, e tc .  



Table 5.  P r e l i m i n a r y  1988 Cent ra l  Region Alaska commercial salmon ha rves t  by .spec ies  
and management area. 

SPECIES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Chinook Sockeye Coho P ink  Chum To ta l  

Management Area 
- - - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Cordova Area 

Be r i ng  R i v e r  0 7 8 7 0 0 94 
Copper R i v e r  3 1 577 3 16 3 11 937 
P r i n c e  W i l l i a m  Sound 

Ha tche r i es  0 0 6 2,104 39 2,150 
C o g h i l l  D i s t r i c t  1 82 4 1 1,314 346 1,785 
Unakwik D i s t r i c t  0 9 0 0 2 10 
Eshamy . D i s t r i c t  0 69 1 529 300 899 
General pu rse  se ine  0 2 3 27 7,785 1,143 8,979 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
P r i n c e  W i l  1  iam Sound t o t a l  1 184 76 11,734 1,830 13,824 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cordova Area t o t a l  3 2 768 478 11,736 1,841 14,855 

Cook I n l e t  Area 
Lower Cook I n l e t  

Outer  D i s t r i c t  
Southern D i s t r i c t  
Kamishak D i s t r i c t  
Eas te rn  D i s t r i c t  

Lower Cook I n l e t  t o t a l  

Upper Cook I n l e t  
Cen t ra l  D i  s t r i c t  16 6,675 409 416 631 8,147 
No r the rn  D i s t r i c t  13 130 150 54 7 6 4 2 2 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Upper Cook I n l e t  t o t a l  29 6,805 559 470 707 8,570 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cook I n l e t  Area t o t a l  3 1  7,124 567 1,391 1,028 10,141 

B r i s t o l  Bay 
Egegi k  D i s t r i c t  
Ugashik D i s t r i c t  
Naknek-Kvichak D i s t r i c t  
Nushagak D i s t r i c t  
Togi  ak D i s t r i c t  

B r i s t o l  Bay t o t a l  

CENTRAL REGION TOTAL 

1 Compiled 13 January 1989, catches i n  thousands o f  f i s h .  



Table 6. P r e l i m i n a r y  1988 Westward Region Alaska c o m e r c i a l  salmon ha rves t  by species 
and management area. 1 

SPECIES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Chi nook Sockeye Coho P i n k  Chum To ta l  

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Kodiak Area 22 2,700 303 14,600 1,400 19,025 
Ch ign i k  Area 7 796 370 3,000 267 4,441 
A1 aska Pen insu la  and A1 e u t  i ans 

South Pen insu la  11 1,465 480 6,310 1,889 10,156 
No r th  Peni n s u l  a 17 1,443 22 1 6 3 384 2,128 
A l e u t i a n  I s l a n d s  0 5 0 188 1 194 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
A laska Penin. A l e u t .  t o t a l  28 2,913 701 6,562 2,274 12,478 

...................................................... ...................................................... 
WESTWARD REGION TOTAL 58 6,409 1,374 24,162 3,941 35,944 

1 Compiled 13 January 1989, catches i n  thousands o f  f i s h .  



Table 7. P re l  i m i n a r y  1988 A r c t i  c-Yukon-Kuskokwim Region A1 aska commercial salmon har-  
v e s t  by spec ies and management area.  

SPEC I ES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Chinook Sockeye Coho P ink  Chum To ta l  

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

Kuskokwim Area 
Kuskokwim R i v e r  
Kuskokwim Bay 

Kuskokwim ~ r e ' a  t o t a l  

Yukon R i v e r  
Lower Yukon R i v e r  
Upper Yukon R i v e r  

Yukon R i v e r  t o t a l  

Nor ton Sound 4 1 3 7 7 5 108 2 2 5 
Kotzebue Area 0 0 0 0 3 53 353 ...................................................... ...................................................... 
ARCTIC-YUKON-KUSKOKWIM REGION 178 151 728 113 3,117 4,288, 

TOTAL 

Compiled 13 January  1989, catches i n  thousands o f  f i s h .  



ha rves t  of approximately 3.5 mi l l i on  chum salmon was t h e  second h ighes t  s i n c e  
1960. Coho landings  a t  about 1 .0  mi l l i on  f i s h  were below pre-season expected 
l e v e l s  and t h e  lowest s i n c e  t h e  1977 season. The 1988 commercial ca tch  of 
chinook salmon was approximately 265,000 f i s h  including those  f i s h  caught in  
t h e  win te r  t r o l l  f i s h e r y  from October 1, 1987 through April  14,  1988. The 
p r i v a t e  c o s t  recovery salmon harves t  t o t a l e d  approximately 907,000 f i s h .  

T ro l l  gear  accounted f o r  87% of t h e  r eg ion ' s  landings  of chinook salmon and 
48% of t h e  coho salmon ha rves t .  Purse s e i n e  f i s h e r i e s  took 83% of t h e  pink, 
45% of t h e  sockeye, and 42% of t h e  r eg ion ' s  chum salmon ha rves t .  D r i f t  g i l l  
ne t  l andings  accounted f o r  43% of sockeye, 34% of t h e  chum, 16% of t h e  coho, 
and 9% of t h e  pink salmon harves t .  The s e t  g i l l  ne t  l andings  of coho and 
sockeye salmon represented  20% and 11% of t h e  regional  ha rves t  of t hese  
spec i e s ,  r e s p e c t i v e l y .  The t r a p  ca tch  of pink salmon was l e s s  than 1% of t h e  
Region 1 pink salmon landings .  

Centra7 Region 

Prince William Sound 

The Prince Will iam Sound Area (PWS) combined commercial salmon ha rves t  f o r  
1988 was 14.9 mi l l i on  f i s h .  This  i s  f a r  below l a s t  season ' s  record ca tch  of 
33.1 mil l  ion.  However, t h e  value t o  t h e  fishermen and hatchery c o s t  recovery 
e f f o r t s  was about $76.0 m i l l i o n ,  due t o  record p r i c e s .  Wild product ion was 
only about 10% of t h a t  seen in  t h e  p a s t  seven, even yea r  averages ,  t h e  lowest 
r e t u r n  on record .  This season 's  common property pink salmon ha rves t  o f  9.63 
mi l l i on  f i s h  came almost e n t i r e l y  from near  terminal hatchery a r e a s ,  ca tch ing  
those  pinks t h a t  were excess  t o  hatchery needs. While even t h e  h a t c h e r i e s  had 
r e t u r n s  a t  only 25% of a n t i c i p a t e d  l e v e l s ,  record p r i c e s  up t o  $1.28 per  
pound allowed c o s t  recovery needs t o  be e a s i l y  met. The ca tch  i s  s t i l l  well 
below t h e  1976-85 average of 14.3 mi l l i on  pinks.  

Sockeye ha rves t  amounted t o  about 768,000 f i s h .  This  i s  below t h e  1976-85 
average of 985,000, and well below t h e  pas t  4 yea r  average of 1 . 3  mi l l  ion 
sockeye. 

Coho ca t ches  were s l i g h t l y  under t h e  1978-87 average,  and a l s o  s l i g h t l y  under 
preseason p r o j e c t i o n s .  Total catch was approximately 478,000 f i s h .  

Upper Cook I n l e t  

The 1988 commercial salmon f i s h e r y  harvested nea r ly  8 .6  mi l l i on  f i s h ,  due in  
l a r g e  p a r t  t o  t h e  sockeye catch of 6 . 8  mi l l i on .  The sockeye ca tch  i s  t h e  
second 1 a r g e s t  on record ,  exceeded only by l a s t  y e a r s  ca tch  of  9 .5 mil 1 ion 
f i s h .  The ex-vessel  value was $119 m i l l i o n ,  s h a t t e r i n g  l a s t  y e a r ' s  record of 
$95 m i l l i o n .  Sockeye accounted f o r  nea r ly  91% of t h e  value t o  t h e  f i s h e r y .  
The r e t u r n  t o  t h e  Kenai River dominated t h e  f i s h e r y .  The Sus i tna  River 
r e t u r n ,  a s  expected,  was r e l a t i v e l y  poor and t h e  Kasi lof  River r e t u r n  was a t  
o r  s l i g h t l y  below expec ta t ions .  The in t ense  East s i d e  f i s h e r y  kept t h e  



K a s i l o f  R i v e r  escapement count c l o s e  t o  t h e  minimum o f  150,000 b u t  subsequent 
w e i r  counts  and stream surveys o f  t r i b u t a r i e s  i n d i c a t e  t h a t  a  s u b s t a n t i a l  
number o f  f i s h  en te red  t h e  system p r i o r  t o  sonar coun te r  i n s t a l l a t i o n  and t h e  
ac tua l  escapement was p robab ly  i n  excess o f  200,000. 

The ha rves t  o f  707,000 chum salmon was s l i g h t l y  above t h e  l o n g  t e rm  average 
and accounted f o r  3.2% o f  t h e  ex-vessel  va lue  t o  t h e  f i s h e r y .  

The ha rves t  o f  470,000 p i n k  salmon represen ts  t h e  sma l l es t  even yea r  ha rves t  
ever  recorded  f o r  Upper Cook I n l e t  and accounted f o r  l e s s  than  0.5% o f  t h e  
o v e r a l l  ex-vessel  va lue.  The autumn f l o o d s  o f  1986 appear t o  be t h e  p r ima ry  
f a c t o r  f o r  t h e  dismal r e t u r n  w i t h  t h e  Sus i t na  R i v e r  r e t u r n  be ing  n e a r l y  
nonex i s ten t  and t h e  Kenai R i v e r  r e t u r n  be ing  w e l l  below average. Escapement 
o f  p i n k  salmon i s  n o t  d i r e c t l y  measured, b u t  i s  cons idered  t o  be 
e x c e p t i o n a l l y  poor  i n  t h e  Sus i tna  and f a i r  i n  t h e  Kenai. 

S u b s t a n t i a l  r e d u c t i o n s  i n  t h e  ca t ch  due t o  t h e  d r i f t  r e s t r i c t i o n s  t h i s  season 
s t i l l  a l lowed a  harves t  o f  559,000 coho salmon. Th i s  was w e l l  above t h e  1954- 
86 average o f  289,000 f i s h  and accounted f o r  3.2% o f  t h e  o v e r a l l  ex-vessel  
va lue.  The d r i f t  r e s t r i c t i o n s  appeared t o  be ve ry  e f f e c t i v e  i n  moving l a r g e  
numbers o f  coho salmon through i n t o  t h e  Nor thern  D i s t r i c t  and i n t o  n o r t h e r n  
streams. 

The c a t c h  o f  29,000 ch inook salmon was w e l l  above average b u t  s u b s t a n t i a l l y  
below t h e  1987 ca t ch  due t o  a  major  r e d u c t i o n  i n  t h e  r e p o r t e d  ca t ch  f rom t h e  
Upper s u b d i s t r i c t  s e t  n e t  f i s h e r y  (12,000, down f rom 21,000) and t h e  d r i f t  
f i s h e r y  (2,200, down f rom 4,600). The r e d u c t i o n  i n  t h e  s e t  n e t  ca t ch  can be 
p a r t i a l l y  a t t r i b u t e d  t o  increased e f f o r t s  t o  r e l ease  l i v e  chinook, b u t  some 
u n d e r - r e p o r t i n g  a1 so appeared t o  have occurred. A r e d u c t i o n  i n  t h e  c losed  
waters a t  t h e  mouth o f  t h e  Kenai R i v e r  t o  c o n t r o l  Kenai R i v e r  sockeye salmon 
escapement l e d  t o  a  s u b s t a n t i a l  i nc rease  i n  t h e  d a i l y  ch inook salmon ca t ch  i n  
t h e  d r i f t  f i s h e r y ,  a l though a  s i g n i f i c a n t  p o r t i o n  o f  t h e  ca t ch  i s  presumed t o  
have remained unrepor ted.  

Lower Cook I n l e t  

The 1988 commercial salmon harves t  i n  Lower Cook I n l e t  (LCI)  t o t a l e d  1.57 
m i l l i o n  f i s h .  The p resen t  ca tch  ranks  s i x t h  h i ghes t  i n  LC1 h i s t o r y  and i s  
expected t o  r ank  f o u r t h  by t h e  t ime  a l l  f i s h  t i c k e t s  have been t abu la ted .  
The sockeye ha rves t  o f  319,000 i s  a  record,  exceeding t h e  1987 ha rves t  by 15 
pe rcen t  and t h e  chum salmon ha rves t  o f  322,000 ranks second t o  t h e  1981 
r e c o r d  o f  336,000. 

F.R.E.D. ha tchery  and l a k e  s tock ing  r e t u r n s  accounted f o r  a  ma jo r  p o r t i o n  of 
t h e  LC1 p r o d u c t i o n  t h i s  year .  The commercial ha rves t  o f  approx imate ly  830,000 
p i n k  salmon f rom Tutka Hatchery re l eases  was t h e  second h i g h e s t  on r e c o r d  and 
accounted f o r  90% o f  t h e  LC1 p i n k  salmon harves t  o f  921,000 f i s h .  The p i n k  
salmon ha rves t  was 15% above average f o r  t h e  pas t  30 years .  The ex-vessel  
va lue  i s  p r e s e n t l y  es t imated  a t  $7.7 m i l l i o n ,  which i s  a  new record ,  and 
should e a s i l y  exceed $8.0 m i l l i o n  by t h e  t ime  r e t r o a c t i v e  se t t l emen ts  a re  



made on p i n k  and chum salmon p r i c e s .  F.R.E.D. salmon p r o d u c t i o n  accounted 
f o r  $4.2 m i l l i o n ,  o r  54% o f  t h e  t o t a l  ex-vessel  va lue  i n  1988. 

The s e t  g i l l n e t  ca t ch  p r e s e n t l y  stands a t  43,100 f i s h ,  which i s  13% below 
average, b u t  t h e  sockeye ha rves t  o f  14,500 f i s h  i s  t h e  lowes t  on r e c o r d  s i nce  
1970. Upper Cook I n l e t  sockeye d i d  n o t  appear t o  swing i n t o  Kachemak Bay and 
c o n t r i b u t e d  t o  t h e  low s e t  g i l l n e t  harves t .  Weather p a t t e r n s  and 1  a t e  snow 
m e l t - o f f  caus ing  c o l d e r  water  temperatures were most p robab ly  t h e  reason UCI 
f i s h  moved up t h e  midd le  o f  t h e  i n l e t .  

Sockeye r e t u r n s  t o  LC1 were g e n e r a l l y  s t r ong  as evidenced by t h e  r e c o r d  
ha rves t  of  320,000 f i s h .  The M i  k f i  k  Lake r e t u r n  a t  McNeil R i v e r  was n o t  as 
s t r o n g  as hoped f o r  and t h e  14,800 f i s h  ha rves t  was below t h e  p rev ious  t h r e e  
yea r ' s  ha rves t s  which ranged f rom 21,400-67,000. The two p r ima ry  sockeye 
r e t u r n s  were t o  F.R.E.D. d i v i s i o n  l a k e  enhancement p r o j e c t s  a t  Chenik and 
L e i  sure Lakes. 

S t rong  chum salmon r e t u r n s  occur red  t o  v i r t u a l l y  a l l  streams i n  LCI. Two 
t h i r d s  o f  t h e  322,000 f i s h  harves t  came f rom t h e  Kamishak D i s t r i c t ,  which 
represen ted  a  new r e c o r d  harves t  exceeding t h e  1983 ha rves t  by 44%. The 
m a j o r i t y  o f  a l l  chum harves ts  were comprised o f  f i v e  yea r  o l d  f i s h  and t h e  
f o u r  yea r  o l d  r e t u r n  appears weak. Several  chum salmon areas were f i s h e d  f o r  
t h e  f i r s t  t i m e  s i nce  t h e  l a t e  1970's and t h e  ha rves t  o f  24,700 f i s h  i n  
Resur rec t ion  Bay was a  reco rd  and was 78% above t h e  1987 ha rves t .  McNeil 
R i ve r  produced t h e  most s i g n i f i c a n t  r e t u r n .  

B r i s t o l  Bay 

The 1988 B r i s t o l  Bay salmon runs  were s t r o n g  i n  some d i s t r i c t s  and n o t i c e a b l y  
weak i n  o the rs .  The inshore  sockeye r u n  t o t a l e d  23.1 m i l l i o n  f i s h  compared t o  
t h e  preseason f o r e c a s t  o f  26.5 m i l l i o n .  The i nsho re  sockeye salmon ha rves t  
was 14.0 m i l l i o n  f i s h .  T h i s  was t h e  sma l l es t  sockeye r u n  s i nce  1982 and was 
f a r  below t h e  1978-87 average sockeye r u n  o f  35.4 m i l l i o n  f i s h .  The 
commercial ch inook salmon harves t  t o t a l e d  approx imate ly  45,000 f i s h ,  t h e  
sma l l es t  ca t ch  recorded s i nce  1975 and way below t h e  1978-87 average o f  
158,000 ch inook.  The chum salmon ha rves t  t o  da te  stands a t  1.47 m i l l i o n  f i s h ,  
s t r onge r  than  t h e  1978-87 average ca t ch  o f  1.28 m i l l i o n  chum salmon. The coho 
salmon ha rves t  t o t a l e d  187,000. Th i s  i s  g r e a t e r  than  t h e  l a s t  two years,  b u t  
s t i l l  below average, l a r g e l y  due t o  poor  r e t u r n s  t o  t h e  Nushagak and Togiak 
D i s t r i c t s .  The Nushagak norma l l y  produces over  51% o f  t h e  Bay's coho. The 
Naknek-Kvichak coho ha rves t  o f  28,000 i s  t h e  second h ighes t  on record .  

The t o t a l  salmon ha rves t  t h i s  season stands a t  16.6 m i l l i o n  f i s h .  The t o t a l  
va lue  i s  es t imated  a t  $178.8 m i l l i o n  t o  f ishermen, exceeding t h e  p rev ious  
r e c o r d  ex-vessel  va lue  o f  $141.9 m i l l i o n  s e t  i n  1986. 

The p i n k  salmon ha rves t  was over  922,000 f i s h ,  w i t h  catches g r e a t e r  than  
normal i n  t h e  Naknek-Kvichak and Togiak D i s t r i c t s ,  and weaker than  normal i n  
t h e  Nushagak D i s t r i c t .  



Arctic-Yukon-Kuskokwim Region 

Lower Yukon 

To ta l  chum ca t ch  f o r  t h e  area was over  1.1 m i l l  i o n  salmon.. T h i s  season a 
r e c o r d  1.1 m i l l  i o n  summer chum were harvested, a long  w i t h  over  94,000 
chinook. F a l l  chum ca t ch  was low a t  79,500 f i s h ,  and coho ha rves t  reached 
72,600 f i s h ,  t h e  second h ighes t  on record .  The ch inook ca t ch  exceeded 
preseason p r o j e c t i o n s ,  b u t  f e l l  under t h e  1978-87 average o f  126,000. The 
t o t a l  area ca t ch  was va lued a t  a r e c o r d  $11.7 m i l l  i o n  t o  t h e  f ishermen. The 
commercial season c losed  on August 31. 

Upper Yukon 

Du r i ng  t h e  1988 season over  96,000 chum salmon were harves ted  a long  w i t h  
ch inook  ha rves t s  t o t a l i n g  5,600 f i s h .  To ta l  va lue  was es t imated  a t  n e a r l y  
$800,000. 

Kuskokwim 

The f i s h i n g  season produced an accumulated ca t ch  o f  2.3 m i l l i o n  f i s h .  Th i s  i s  
t h e  f i r s t  t ime  i n  recorded h i s t o r y  t h a t  t h e  ca t ch  has exceeded 2.0 m i l l i o n  
f i s h .  The r e c o r d  chum r u n  o f  over  1.44 m i l l i o n  f i s h  c o n t r i b u t e d  t o  about 63% 
o f  t h e  t o t a l  harves t .  Th i s  accounted f o r  about $3.98 m i l l i o n  t o  f ishermen i n  
t h e  area, almost a l l  l o c a l  r es i den t s .  The p r o j e c t e d  chum salmon ha rves t  was 
o n l y  expected t o  be 391,000 f i s h .  Chinook salmon catches reached 74,400 f i s h ,  
w i t h  150,000 sockeye, 612,000 coho, and 36,000 p i n k  salmon b r i n g i n g  t h e  t o t a l  
ex-vessel  va lue  t o  $12.36 m i l l i o n .  Chinook, sockeye and coho f e l l  under 
preseason p r o j e c t i o n s ,  w h i l e  p i n k  salmon exceeded p r o j e c t i o n s  by over  f o u r  
t imes.  

Nor ton Sound 

The 1988 Nor ton Sound commercial f i s h e r y  produced a t o t a l  ca t ch  o f  225,000 
f i s h .  Chum salmon a re  t h e  p r imary  commercial species th roughout  t h e  Sound 
w i t h  a ca t ch  o f  108,000 f i s h .  The 1988 chum ca t ch  was va lued a t  $301,000. 
To ta l  va lue  o f  t h e  commercial f i s h e r y  i s  es t imated  a t  $755,000, below t h e  
1981-87 average o f  $786,000. Th i s  i s  p a r t i a l l y  because t h e  ch inook ca t ch  o f  
4,100 f i s h  was t h e  l owes t  on r e c o r d  s i nce  1976, and w e l l  below t h e  f i v e  yea r  
average o f  10 thousand f i s h .  It a l s o  f e l l  below t h e  preseason o u t l o o k  o f  
8,000 f i s h .  Chinook p r i c e s  averaged about $1.26 p e r  pound, and t h e  average 
ch inook weighed 16.4 pounds. Whi le t h e  coho ca t ch  o f  37,000 was s l i g h t l y  
lower  than  t h e  p a s t  t e n  year  average o f  39,000, i t  was w e l l  below t h e  p a s t  
f i v e  yea r  average o f  40,000 f i s h .  Coho p r i c e s  averaged $1.15 p e r  pound. P ink  
salmon exceeded t h e  preseason o u t l o o k  o f  40,000 f i s h  w i t h  a ca t ch  o f  74,600. 



Kotzebue 

The chum salmon ca t ch  o f  353,000 f a r  surpassed l a s t  yea r ' s  poor  ca t ch  o f  o n l y  
110,000 f i s h ,  and was j u s t  below t h e  1981-87 average o f  355,000. Chum salmon 
averaged $0.85 p e r  pound. Wi th  an ex-vessel  va lue  o f  $2.58 m i l l  i on ,  i t  was 
t h e  second h i g h e s t  ex-vessel  va lue  on record,  surpassed o n l y  by t h e  1981 
va lue  o f  $3.25 m i l l i o n .  That yea r  678,000 f i s h  were harveste,d, compared t o  
t h i s  season's t o t a l  o f  353,000. 

Westward Region 

Kodi ak 

The 1988 . t o t a l  ha rves t  was 19.0 m i l l i o n  f i s h .  The ca t ch  was comprised o f  
about 22,000 chinook, 2.7 m i l l i o n  sockeye, 303,000 coho, 14.6 m i l l i o n  p i nks ,  
and 1.4 m i l l  i o n  chum salmon. Escapement goa ls  were achieved f o r  a l l  major  
sockeye systems f o r  bo th  e a r l y  and l a t e  runs.  Ove ra l l ,  p i n k  and chum 
escapements were good t o  excel  l e n t .  Chinook salmon escapements i n t o  K a r l  uk 
and Red R i v e r s  were some o f  t h e  h i ghes t  on record .  Coho escapements a r e  f a i r  
t o  good w i t h  a t  l e a s t  minimum escapement goa ls  met i n  major  systems. 
P r e l i m i n a r y  ha rves t  es t imates  i n d i c a t e  a l l  pre-season ha rves t  es t imates  were 
met o r  exceeded r e s u l t i n g  i n  a  near r e c o r d  ha rves t  f o r  a1 1 spec ies combined. 
Because o f  t h e  e x c e l l e n t  p r i c e s  f ishermen rece i ved  f o r  a l l  species,  t h e  
es t imated  ex-vessel  va lue  o f  $94.4 mi 11 i o n  i s  t w i c e  t h e  p rev ious  r e c o r d  f o r  
d o l l a r  va lue  t o  t h e  f ishermen. Approx imate ly  330 purse se iners ,  175 s e t  n e t  
and 20 beach se ine  pe rm i t  ho lde rs  p a r t i c i p a t e d  i n  t h i s  yea r ' s  f i s h e r y .  
S i x teen  d i f f e r e n t  processors/buyers were a c t i v e  i n  t h e  Kodiak management area 
t h i s  year .  

Chign i  k 

The 1988 commercial salmon ha rves t  f o r  t h e  Ch ign ik  area was 4.4 m i l l  i o n  f i s h .  
P ink  salmon comprised about 67% o f  t h i s  t o t a l ,  w i t h  a  r e c o r d  ca t ch  o f  3.0 
m i l l i o n  f i s h .  T h i s  was an unusual yea r  f o r  t h e  Ch ign i k  Management Area. 
To ta l  economic va lue  o f  t h e  f i s h e r i e s  may be r e c o r d  s e t t i n g  a t  $30.04 
m i  11 i o n ,  however t h e  f i s h e r i e s  were focused on o u t s i d e  d i s t r i c t s  r a t h e r  than  
t h e  t r a d i t i o n a l  Ch ign i k  Lagoon waters.  The f i s h e r y  opened on June 30, l a t e r  
than  normal f o r  t h i s  area. Escapement goa ls  f o r  t h e  month o f  June were 
f i n a l l y  met f o r  B lack  Lake, j u s t i f y i n g  t h i s  opening f o r  su rp lus  e a r l y  r u n  
sockeye. The second r u n  was l a t e ,  and r e s u l t e d  i n  Lagoon c l osu res .  The p r e -  
season p r o j e c t e d  ha rves t  was f o r  about 1.57 m i l l  i o n  sockeye. The t o t a l  
sockeye ha rves t  was es t imated  a t  796,000 f i s h ,  l e s s  than h a l f  t h a t  seen i n  
1987, and t h e  lowes t  seen s i nce  1975. 

Coho salmon ha rves t  was reco rd  s e t t i n g  a t  370,400 f i s h ,  surpass ing t h e  o l d  
r e c o r d  s e t  i n  1982 by n e a r l y  50,000 f i s h .  Wi th  ex-vessel  p r i c e s  a t  $1.45, t h e  
va lue  o f  t h i s  f i s h e r y  was a1 so a r e c o r d  a t  $4.1 m i l  1  i on .  



Alaska Pen insu la  and A l e u t i a n s  

The South Unimak and Shumagin I s l a n d s  (Fa lse  Pass) June f i s h e r y  produced a 
t o t a l  ha r ves t  o f  760,000 sockeye and 513,000 chum salmon. High chum t o  
sockeye r a t i o s  plagued t h e  f i s h e r i e s '  a b i l i t y  t o  ha rves t  i t s  sockeye 
a l l o c a t i o n ,  and t h e  South Unimak f i s h e r y  f e l l  a lmost  800,000 f i s h  s h o r t .  The 
f i s h e r y  t e rm ina ted  on June 27 when t h e  500,000 chum cap was reached. The chum 
percentage a t  South Unimak approximated t h a t  o f  sockeye f o r  t h e  e n t i r e  month. 
T o t a l  sockeye ca t ch  reached 2.9 m i l l i o n  f i s h .  Had t h e  chum cap n o t  been i n  
p l ace  d u r i n g  t h e  June f i s h e r y ,  t h e  a d d i t i o n a l  ca t ch  o f  sockeye would have 
p l aced  i t  a t  t h e  p rev i ous  10 yea r  average o f  3.75 m i l l  i on .  The t o t a l  chum 
salmon c a t c h  o f  2.27 m i l l  i o n  exceeded t h e  1978-87 average o f  1.89 m i l l  i o n  
f i s h .  

The 1988 A1 aska Peninsu l  a - A l e u t i a n  I s 1  and ch inook salmon ca t ch  was 28,000 
f i s h .  

The p i n k  salmon ca t ch  was 6.56 m i l l i o n  as compared t o  t h e  p rev i ous  10 year  
average o f  6.4 m i l l i o n .  

Escapements o f  a l l  spec ies was good t o  e x c e l l e n t  i n  t h e  m a j o r i t y  indexed 
t o t a l  p i n k  salmon escapement o f  2.9 m i l l i o n  i s  t h e  second b e s t  s i n c e  1962. 



PRELIMINARY FORECASTS OF 1989 SALMON RETURNS TO 
SELECTED ALASKA FISHERIES 

The A1 aska Department o f  F i sh  and Game's management program inc ludes  a  number 
o f  salmon r e t u r n  fo recas t  p ro jec ts .  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. For the  1989 f i s h i n g  year,  
f o recas t  f i s h e r i e s  are: 

Southern Southeastern - p i n k  salmon 

Northern Southeastern - p i n k  salmon 

Pr ince  Wi l l i am Sound - p ink,  chum, and Cogh i l l  D i s t r i c t  
sockeye 

Pr ince  Wi l l i am Sound/ - sockeye and chinook salmon 
Copper R iver  

Upper Cook I n l e t  - sockeye salmon 

Kodi ak - p i n k a n d s o c k e y e s a l m o n  

Chigni k  - sockeye salmon 

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

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 
popu la t ion  age composit ion. A  range o f  r e t u r n  p o s s i b i l i t i e s  are 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 h e  ac tua l  
r e t u r n  can be expected t o  fa1 1  w i t h i n  the  range (between t h e  lower and upper 
l i m i t s )  somewhat l e s s  than h a l f  t he  t ime. 

Forecast abs t rac ts  are g iven below; t he  reader i s  r e f e r r e d  t o  the  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 r e t u r n  i s  expected t o  be 31.4 m i l l i o n  f i s h ,  
w i t h  a  harvest  f o recas t  t o  be 19.5 m i l l i o n  salmon (Table 8 ) .  A  r e t u r n  o f  19.8 
m i l l  i o n  p i n k  salmon i s  expected i n  t he  southern areas o f  Southeast Alaska. 
The harvest  i n  t h e  southern areas i s  expected t o  be 13.8 m i l l i o n  p i n k  salmon, 
y e t  3  m i l l i o n  salmon over t he  escapement goal o f  6.0 m i l l i o n  are expected t o  
be needed t o  assure a  good d i s t r i b u t i o n  o f  spawners i n  a l l  systems. The 
nor thern  areas o f  Southeast Alaska are fo recas t  t o  produce a  run  o f  11.6 
m i l l i o n  p i n k  salmon w i t h  a  harvest  o f  7.0 m i l l i o n  salmon. Hatchery 



Table 8 .  Pre l iminary  f o r e c a s t s  of  salmon r e t u r n s  and commercial and ha tchery  
c o s t  recovery h a r v e s t s  of some Alaskan f i s h e r i e s  i n  1989. 1 

----- ( m i l l i o n s  of fish)----- 
Forecas t  Escapement Forecas t  Forecast  Return 

Area Species  Return Goal Harvest Range 

Southern Southeast  p inks  19.8 6.0 13.8 11.8 - 32.9 
Northern Southeast  p inks  11.6 4.6 7 . O  7.3 - 13.7 

........................................................ 
Southeast  T o t a l  31.4 10.6 20.8 22.7 - 39.8 

P r ince  W i l l i a m  Sound pinks 48.2 2.24 46.0 34.98 - 66.79 
chums 1.49 0.35 1.14 0.81 - 2.169 

PWS Coghi l l  D i s t r i c t  sockeye 0.398 0.054 0.344 0.173 - 0.623 

Copper River  sockeye 1.730 0.762 0.968 1.512 - 1.956 
chinook 0.057 0.015 0.042 0.047 - 0.067 

Upper Cook I n l e t  sockeye 4.0 1.5 2.5 3.0 - 5.0 

Kodiak pinks 12.75 2.15 10.60 10.80 - 17.10 

Upper S t a t i o n ,  Ear ly  sockeye 0.134 0.062 0.072 0.080 - 0.189 
Upper S t a t i o n ,  La t e  sockeye 0.929 0.150 0.779 0.366 - 1.492 

Kodiak, Frazer  sockeye 0.537 0.170 0.367 0.302 - 0.910 

ch ignikZ sockeye 2.10 0.65 1.45 1.68 - 2.52 

B r i s t o l  ~a~~ sockeye 30.3 12.7 16.1 20.7 - 40.1 

B r i s t o l  Bay, chinook 0.1286 0.075 0.0536 0.058 - 0.199 
Nushagak District .......................................................... .......................................................... 

TOTAL 134 3 1 101 

Compiled January 1989. Based on p a s t  exper ience ,  less than  h a l f  of t h e  salmon 
r e t u r n s  and h a r v e s t s  w i l l  f a l l  w i t h i n  t h e i r  product ion and h a r v e s t  ranges.  

I nc ludes  es t imated  i n t e r c e p t i o n  of Chignik bound sockeye salmon. 

B r i s t o l  Bay ha rves t  f o r e c a s t  is  f o r  i n sho re  h a r v e s t  only.  An a d d i t i o n a l  1 .5  
m i l l i o n  sockeye salmon a r e  f o r e c a s t  t o  be  harves ted  i n  t h e  South Peninsula .  



product ion  i s  expected t o  be l e s s  than 2  m i l l i o n  i n  a l l  o f  t h e  Southeast 
area. 

Pr ince W i l l i a m  Sound Pink, Chum, and Cogh i l l  R iver  Sockeye Salmon 

The 1989 p i n k  salmon run  i n  t he  Sound i s  f o recas t  t o  be 48.2 m i l l i o n  f i s h ,  
w i t h  a  p ro jec ted  common proper ty  harvest  o f  41.1 m i l l o n  salmon. Th is  i s  
approximately 1.6 t imes the  l a r g e s t  harvest  i n  t he  h i s t o r i c a l  record.  That 
h i s t o r i c a l  h igh  was i n  1987 when the  hatchery cos t  recovery, and common 
proper ty  harvest  was s l i g h t l y  over 29 m i l l i o n  p i n k  salmon. The 1989 
p r o j e c t i o n  i s  he ld  up by t h e  p r o j e c t i o n  o f  a  combined hatchery r e t u r n  o f  28.1 
m i l l i o n  p i n k  salmon, and a  fo recas t  o f  a  near reco rd  w i l d  s tock  harvest .  The 
chum salmon run  i s  f o recas t  t o  be 1.49 m i l l i o n  f i s h ,  w i t h  an expected harvest  
o f  1.15 m i l l i o n .  The Cogh i l l  D i s t r i c t  sockeye salmon run  i s  expected t o  be 
154 thousand f i s h ,  w i t h  an expected common proper ty  harvest  o f  82 thousand 
f i s h .  

Upper Cook I n l e t  Sockeye Salmon 

A harvest  o f  2.5 m i l l  i o n  sockeye salmon i s  fo recas t  from f i s h  o f  Upper Cook 
I n l e t  o r i g i n .  The t o t a l  run  i s  f o recas t  t o  be 4.0 m i l l i o n .  Th is  f o recas t  i s  
down considerably from the  h igh  catches o f  t he  prev ious two years. 

Kodiak Pink and Sockeye Salmon 

The fo recas t  f o r  Kodiak p i n k  salmon i s  a  r e t u r n  o f  12.75 m i l l i o n  f i s h  i n  
1989, w i t h  a  p ro jec ted  harvest  o f  10.60 m i l l i o n  f i s h .  This  i s  down s l i g h t l y  
from t h e  1988 ca tch  o f  14.6 m i l l i o n  p i n k  salmon. The Upper S t a t i o n  lakes  are 
fo recas t  t o  produce an e a r l y  run  o f  134 thousand sockeye salmon, w i t h  an 
expected harvest  o f  71.5 thousand f i s h ,  and a  l a t e  run  o f  929 thousand 
sockeye salmon w i t h  a  harvest  o f  779 thousand f i s h .  Frazer Lake i s  f o recas t  
t o  produce a  run  o f  537 thousand sockeye salmon, w i t h  an expected harves t  o f  
367 thousand f i s h .  

Chigni k  Sockeye Salmon 

The r e t u r n  o f  sockeye salmon t o  the  Chignik  system i s  f o recas t  t o  be 2.10 
m i l l i o n  sockeye salmon, w i t h  a  harvest  fo recas t  t o  be 1.45 m i l l i o n .  This  
f i g u r e  represents sockeye near Chignik  as we l l  as i n t e r c e p t i o n s  elsewhere. 

B r i s t o l  Bay Sockeye and Chinook Salmon 

The r e t u r n  o f  sockeye salmon i n  B r i s t o l  Bay i s  expected t o  be 30.3 m i l l i o n  
f i s h ,  w i t h  an expected t o t a l  harvest  o f  17.6 m i l l i o n  f i s h ,  and an inshore 
harvest  o f  16.1 m i l l i o n  f i s h .  This  forecast,  i f  r e a l i z e d  would mean 1989 
would see a  decl i n e  i n  harvest  from recent  average l e v e l s ,  bu t  up s l  i g h t l y  
from the  1988 harvest .  The r e t u r n  of Nushagak chinook salmon i s  f o recas t  t o  



be 128.6 thousand f i s h ,  w i t h  an expected ha rves t  o f  53.6 thousand f i s h .  Th i s  
i s  be1 ow h i  s t o r i  c a l  1 eve1 s. 



OUTLOOK FOR THE 1989 ALASKA C M E R C I A L  SALMON HARVESTS 

The A laska  Department o f  F i s h  and Game does n o t  produce fo rma l  f o r e c a s t s  f o r  
a l l  salmon runs  i n  t h e  s t a t e ,  a l though  l o c a l  managers do p repare  ha rves t  
ou t l ooks ,  o r  c a t c h  p r o j e c t i o n s  f o r  a l l  areas. The ca t ch  p r o j e c t i o n s  a re  based 
on fo rma l  f o recas t s ,  when ava i  1  ab le ;  o therw ise  h i s t o r i c a l  cat,ches and 1  oca l  
knowledge o f  r e c e n t  events  a re  used t o  develop t h e  ha rves t  ou t l ooks .  Below 
a re  o u t l o o k  p r o j e c t i o n s  f o r  t h e  1989 Alaska commercial salmon ha rves t  by 
spec ies,  and by s t a t i s t i c a l  reg ion ,  as w e l l  as by management r e g i o n  and i n  
some cases by f i n e r  d i v i s i o n s .  These a re  p resen ted  i n  Tables 9  and 10, 
r e s p e c t i v e l y .  The ha rves t  ou t l ooks  f o r  AYK Region a re  developed as ranges. A  
t a b l e  o f  these  ranges a re  found i n  Appendix B.1. Coho salmon r e t u r n s  a r e  n o t  
f o r e c a s t  i n  any reg ion .  Forecasts  o f  chum salmon r e t u r n s  a re  a v a i l a b l e  o n l y  
f o r  P r i n c e  W i l l i a m  Sound. Several  s m a l l e r  p i n k  salmon r e t u r n s  a r e  n o t  
f o r e c a s t  .. Ma jo r  sockeye salmon runs  i n  t h e  Cen t ra l  and Western s t a t i s t i c a l  
r e g i o n s  a re  f o r e c a s t .  Desp i te  these  gaps, 75% o f  t h e  1988 salmon h a r v e s t  came 
f rom f i s h e r i e s  where fo rma l  f o r e c a s t s  have been developed f o r  t h e  1989 
f i s h e r y .  

The 1989 t o t a l  commercial ha r ves t  p r o j e c t i o n  i s  f o r  127.0 m i l l i o n  salmon: 701 
thousand ch inook  salmon, 29.0 m i l  1  i o n  sockeye salmon, 3.97 m i l  1  i o n  coho 
salmon, 81.9 m i l l i o n  p i n k  salmon, and 11.4 m i l l i o n  chum salmon. 

Species Out1 ook 

Chinook Salmon. Produc t ion  o f  ch inook  salmon i s  expected t o  i nc rease  i n  
1989. The expected ha rves t  i s  701 thousand chinooks, which would be t h e  
l a r g e s t  ha rves t  s i n c e  805 thousand ch inook  salmon were harves ted  i n  1983-- 
p r i o r  t o  t h e  U.S./Canadian t r e a t y .  B r i s t o l  Bay and Southeast A laska  a re  two 
areas expec t i ng  inc reases  over  t h e  1988 ha rves t ;  a l though  t h e  B r i s t o l  Bay 
ha rves t  i s  expected t o  be l owe r  than  ch inook  salmon ha rves t s  i n  t h i s  area i n  
t h e  e a r l y  and mid  1980's. Much o f  t h e  p r o j e c t e d  i nc rease  i n  Southeast A laska 
i s  f rom inc reased  ha tchery  c o s t  r ecove ry  ha rves t  - -  n o t  ch inook  a v a i l a b l e  t o  
t h e  commerci a1 f l e e t  . 
Sockeye Salmon. The 1989 ha rves t  o f  sockeye salmon i s  expected t o  t o t a l  29.0 
m i l l i o n  f i s h .  The ha rves t  i n  B r i s t o l  Bay makes up n e a r l y  60% o f  t h i s  
p r o j e c t i o n .  B r i s t o l  Bay i s  p r o j e c t e d  t o  t o t a l  16.1 m i l i o n  sockeye i n  t h e  
i nsho re  f i s h e r i e s .  T h i s  i s  up f rom t h e  1988 ha rves t  i n  B r i s t o l  Bay o f  14.0 
m i l l i o n ,  and down s l i g h t l y  f rom t h e  1984-1988 average ha rves t  o f  19.0 m i l l i o n  
sockeye salmon i n  B r i s t o l  Bay. 

Coho Salmon. The 1989 ha rves t  p r o j e c t i o n  f o r  coho salmon i s  3.97 m i l l i o n  
f i s h .  T h i s  number r ep resen t s  3% o f  t h e  p r o j e c t e d  s ta tew ide  salmon ha rves t  o f  
a l l  spec ies.  I f  r e a l i z e d ,  t h i s  w i l l  be a  6% d e c l i n e  f rom 1988 l e v e l s .  

Pink Salmon. The 1989 ha rves t  p r o j e c t i o n  f o r  p i n k  salmon i s  81.9 m i l l i o n  
f i s h .  T h i s  number r ep resen t s  65% o f  t h e  t o t a l  number o f  a l l  salmon p r o j e c t e d  
t o  be harves ted  i n  1989. I f  r e a l i z e d ,  t h i s  w i l l  be a  65% i nc rease  ove r  t h e  
number o f  p i n k  salmon harves ted  i n  1988. Th i s  p r o j e c t i o n  r e f l e c t s  an enormous 



Tab1 e  9. Pre l  im ina ry  p r o j e c t i o n s  o f  1989 A1 aska commerci a1 salmon harves ts  
by s t a t i s t i c a l  r e g i o n  and species i n  thousands of f i s h .  

- - 

SPEC I ES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Chinook Sockeye Coho P ink  Chum Tota l  

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Southeastern 319 l 1,500 1,700 20,800 3,500 26,519 

Cent ra l  9 1 9,389 1,350 61,049 3,799 75,577 

Western 291 18,134 924 58 4,061 23,468 

=P===3P=P====PII===PII=DP==='==II=I==O=P==========================~======== 

TOTAL ALASKA 701 29,023 3,974 81,906 11,360 126,964 

A 

I nc l udes  175 thousand i n  general  common p r o p e r t y  harves t ,  p l u s  44 
thousand i n  c o s t  recovery  and t e rm ina l  area harves t .  

Compiled 17 January 1989, catches i n  thousands o f  f i s h .  The p r o j e c t e d  
1989 ha rves t s  were ob ta ined  by summing harves t  f o recas t s  (Table 8) and 
ha rves t  p r o j e c t i o n s  f o r  remain ing f i s h e r i e s .  The l a t t e r  based on r e c e n t  
catches. 

See Tables 4, 5, 6, and 7 f o r  d e f i n i t i o n  o f  management reg ions.  



Tab1 e 10. Prel iminary projections of 1989 A1 aska commerci a1 salmon 
harvests by fishing area and species in thousands of f i sh .  

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Southeastern 319l 1,500 1,700 20,800 3,500 27,819 

Cordova Area 42 1,314 440 46,000 1,149 48.945 
Upper Cook Inlet  30 2,500 400 100 800 3,830 
Lower Cook Inlet  1 425 10 900 130 1,466 
Bristol Bay Area 90 16,100 237 0 1,440 17,867 

Central Region 163 20,339 1,087 47,000 3,519 72,108 

Kodiak Area 
Chigni k 
South Peninsula 
North Peninsula 
A1 eut i an I s l  ands 

- 
Westward Region 

A . Y . K .  Region 181 129 487 3 2,121 2,921 

........................................................................... ........................................................................... 
TOTAL ALASKA 701 29,023 3,974 81,906 11,360 126,964 

Includes 275 thousand in general common property harvest, and 44 thousand 
in cost recovery and special terminal area harvest. 

Compiled 17 January 1989, catches in thousands of f i sh .  The projected 
1989 harvests were obtained by summing harvest forecasts (Table 8 )  and 
harvest projections for  remaining f isheries .  The l a t t e r  based on recent 
catches. 

See Tables 4,  5,  6,  and 7 for  definit ion of management regions. 



increase in pink salmon expected t o  come from hatchery production in Prince 
William Sound. In southern Southeast Alaska the  pink salmon harvest i s  
projected t o  be 13.8 million pink salmon. The southern Southeast pink salmon 
forecast  f a i l ed  t o  predict  a tremendous downturn in pink salmon production in 
t h i s  area fo r  the  l a s t  two years,  and no reasonable explanation f o r  the  e r ro r  
has been discovered. Perhaps the  same phenomena will  occur in 1989, causing 
the  forecast  t o  be substant ia l ly  higher than the  actual catch in southern 
Southeast areas.  

Chum Sa7mon. The 1989 harvest projection fo r  chum salmon i s  11.4 million 
f i sh .  This number represents 9% of the  projected statewide harvest of a l l  
species.  I f  real ized,  t h i s  will be a 20% decline in harvest from the  1988 
1 eve1 . 
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APPENDICES A THROUGH B 

FORECAST METHODS AND DISCUSSIONS 



APPENDIX A.1 SOUTHEAST ALASKA PINK SALMON 

FORECAST AREA: Southeast  A laska  

SPECIES: P i n k  Salmon 

PRELIMINARY FORECAST OF 1989 RETURN: 

NATURAL PRODUCTION: 

Southern Southeast :  P o i n t  Ranqe 

Re tu rn  Est imate:  19.6 m i l l i o n  11.8 - 32.9 m i l l i o n  

Escapement Goal : 6.0 m i l l i o n 1  

Harves t  Est imate:  13.6 m i l l i o n  5.8 - 26.9 m i l l i o n  

N o r t h e r n  Southeast:  

Re tu rn  Est imate:  10.5 m i l l i o n  7.3 - 13.7 m i l l i o n  

Escapement Goal : 4.6 m i l l i o n  

Harves t  Es t ima te :  5.9 m i l l i o n  2.7 - 9.1 m i l l i o n  

SUPPLEMENTAL PRODUCTION: 

Southern Southeast  
Re tu rn  Es t ima te :  .17 m i l l i o n  

N o r t h e r n  Southeast  
Re tu rn  Es t ima te :  1.1 m i l l i o n  

TOTAL SOUTHEAST PRODUCTION: 

Re tu rn  Es t ima te :  31.4 m i l l i o n  22.7 - 39.8 m i l l i o n  

Escapement Goal : 10.6 m i l l  i on1  

Harves t  Est imate:  19.5 m i l l i o n  8 .1  - 26.2 m i l l i o n  

I n  o r d e r  t o  ach ieve a g o o d  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  
and 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  h a r v e s t  e s t i m a t e  by t h e  same amount. 
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FORECAST METHODS: 

Returns t o  the southern and northern areas of Southeast Alaska are  
forecast  separately because of differences in migration routes and run 
timing. 

The southern Southeast forecast  i s  based on a multiple l i n e a r  regression 
analysis  of 20 years of data (1967 through 1986). Variables u t i l i z ed  in 
the  regression analysis  include: brood year escapement index, average 
minimum winter a i r  temperatures (November 1 through February 28), and 
the  lowest average 50 day precipi ta t ion over the  spawning period (July 
15 through September 30).  

In northern Southeast Alaska, t h i s  i s  the  second year the  forecast  was 
prepared without the  benefi t  of the  pre-emergent f r y  index and again a 
number of approaches were t r i e d  but none were considered par t i cu la r ly  
re1 i  able.  The escapement index in northern Southeast i s  poorly 
corre la ted with return and therefore i s  probably not a good predictor 
var iable  so other models were explored. The model f i n a l l y  selected used 
escapement indices weighted by the  s i ze  of the  parent year adul ts  and 
environmental conditions during the  year of outmigration. 

FORECAST DISCUSSION 

Southern Southeast: The 1989 pink salmon prediction should be viewed 
with more than the  normal degree of skepticism. The l a s t  two predictions 
were both extreme overestimates of the actual return (Appendix A.1, 
Figure 1 ) ;  and a search fo r  var iab le (s )  t o  account f o r  the  overestimates 
was unsuccessful . Consequently, i f  the  conditions responsi bl e f o r  the  
poor survival over the previous two years are  s t i l l  occurring, the  1989 
prediction will again be an overestimation of the  actual re turn .  I f  1987 
and 1988 data are  included into  the  regression analysis  the  prediction 
midpoint drops t o  11.3 mill ion.  

The 1987 escapement index of 5.6 million was the  lowest achieved in the 
l a s t  7 years and l e s s  than half of t ha t  which was achieved over the 
previous two years.  Winter temperatures were well above average; but a 
drought probably resul ted in some increased mortal i ty.  The drought 
sever i ty  as measured by a 50 day moving average precipi ta t ion over the 
spawning period was equal t o  the  most severe of the  20 year study 
period. However, the  drought s ta r ted  l a t e r  in the  season than normal ; 
with the  lowest water l eve l s  occurring during the  t h i rd  week of 
September. This l a t e r  timing may have reduced the  droughts negative 
impacts because of shor ter  days and a lower s u n  angle during the  l a t t e r  
pa r t  of September. Pre-spawn dieoffs  were noted in a few streams, 
especia l ly  those in which a large  portion of the watershed had been 
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logged. The number o f  streams a f f e c t e d  and s e v e r i t y  of t h e  d i e o f f s  i n  
t h e  a f f e c t e d  streams d i d  n o t  however appear as severe as t h a t  which 
occur red  i n  1977 and 1979. 

It may be p rudent  t o  conclude t h a t  t h e  chance o f  t h e  a c t u a l  r u n  be ing  
sma l l e r  than  f o r e c a s t  i s  much g r e a t e r  than  t h e  chance o f  t h e  r u n  be ing  
l a r g e r  than  f o recas t .  The reason i s  t h a t  no parameter was found t o  
account f o r  t h e  ext remely  poor  s u r v i v a l  over  t h e  l a s t  two years.  
Consequently, i f  t h e  c o n d i t i o n s  which were respons ib l e  f o r  t h a t  poor  
s u r v i v a l  a re  s t i l l  o c c u r r i n g  t h e  1989 p r e d i c t i o n  w i l l  aga in  be an 
extreme overes t imate  o f  t h e  ac tua l  r e t u r n .  

Nor thern  Southeast A1 aska: Returns t o  t h e  n o r t h e r n  d i  s t r i c t s  a re  
expected t o  be good i n  a l l  d i s t r i c t s  except  D i s t r i c t  114 which had 
r e l a t i v e l y  poor  paren t  year  escapements. Ove ra l l  pa ren t  yea r  escapements 
i n  t h e  r e s t  o f  t h e  no r the rn  areas were very  good w i t h  an o v e r a l l  t o t a l  
o f  4.2 m i l l i o n  p i n k  salmon. 

Escapements i n  t h e  paren t  year  were ve ry  we1 1  d i s t r i b u t e d  th rough most 
o f  t h e  n o r t h e r n  areas. Escapements t o  D i s t r i c t s  110 and 111 were a t  a l l  
t i m e  h i g h  l e v e l s  and bo th  d i s t r i c t s  met t h e  e s t a b l i s h e d  escapement goa ls  
i n  t h e  pa ren t  year .  Harvestab le  surp luses a re  expected f r om bo th  
d i s t r i c t s .  D i s t r i c t  109 and 112 paren t  yea r  escapements were r i g h t  a t  o r  
j u s t  be1 ow d e s i r e d  1  eve1 s  and bo th  should produce ha rves tab l  e  s u r p l  uses. 
D i s t r i c t  113 pa ren t  yea r  escapements w h i l e  below t h e  e s t a b l i s h e d  goal  
should produce some ha rves t  w i t h  t h e  ve ry  good ove rw in te r  and s p r i n g  
env i ronmenta l  cond i t i ons .  

K a r l  T. Hofmeis ter  
F i she ry  B i o l o g i s t  
Ke tch i  kan 

Doug Jones 
F i she ry  B i  01 og i  s t  
Juneau 
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APPENDIX A.2 PRINCE WILLIAM SOUND PINK AND CHUM SALMON 
AND COGHILL RIVER SOCKEYE SALMON 

FORECAST AREA: Prince William Sound 

SPECIES: Pink Salmon 

PRELIMINARY FORECAST OF THE 1989 RETURN: 

NATURAL PRODUCTION Point Ranqe 

Total Return: 20.10 million 12.10 - 33.40 million 

Escapement Goal : 1.35 million 

' Harvest Estimate: 18.75 million 10.75 - 32.05 million 

SUPPLEMENTAL PRODUCTION 

Val dez Fi sheri es Development Association - Sol omon Gul ch Hatchery 

Total Return: 6.94 million 5.63 - 8.25 million 

Brood Stock: 0.20 million 

Sal es Harvest: 1.16 million 

Common Property 
Harvest : 5.58 million 4.27 - 6.89 million 

Prince William Sound Aquaculture Corporation - Armin F. Koernig 
Hatchery 

Total Return: 5.91 million 4.79 - 7.02 million 

Brood Stock: 0.19 million 

Sales Harvest : 1.48 million 

Common Property 
Harvest: 4.24 million 3.12  - 5.35 million 

Prince Wi 1 1  i am Sound Aquaculture Corporation - Esther Is1 and Hatchery 

Total Return: 10.22 million 8.38 - 12.15 million 

Brood Stock: 0.29 million 

Sales Harvest: 1.48 million 

Common Property 
Harvest : 8.45  million 6.61 - 10.38 million 
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Prince William Sound Aquaculture Corporation - Cannery Creek Hatchery 

Total Return: 5.03 mi l l ion  4.08 - 5.97 mi l l i on  

Brood Stock: 0.21 mi l l ion  

Sal e s  Harvest: 0.74 mi l l ion  

Common Property 
Harvest : 4.08 mi l l ion  3.13 - 5.02 mi l l i on  

TOTAL SUPPLEMENTAL PRODUCTION Point Ranqe 

Total Return: 28.20 mi l l ion  22.88 - 33.39 mi l l i on  

Brood Stock: 0.89 mi l l ion  

Sa le s  Harvest: 4.86 mi l l ion  

Common Property 
Harvest : 22.35 mi l l ion  17.13 - 27.64 mi l l i on  

COMBINED NATURAL AND SUPPLEMENTAL PRODUCTION 

Total Return: 48.20 mi l l ion  34.98 - 66.79 mi l l ion  

Natural Escapement 
Goal : 1.35 mi l l ion  

Brood Stock: 0.89 mi l l ion  

Sales  Harvest:  4.86 mi l l ion  

Common Property 
Harvest: 41.10 mi l l ion  27.88 - 59.69 mi l l i on  

FORECAST METHODS: 

The f o r e c a s t  f o r  na tura l  r e t u r n s  i s  based on a mu1 t i p l e  regress ion  of 
log  transformed pre-emergent f r y  indices  and mean March/April a i r  
temperatures  versus log transformed t o t a l  r e t u r n s .  The harves t  range i s  
t h e  80% confidence in t e rva l  around t h e  regress ion .  

P r i o r  t o  t h e  1986/87 coded wire t a g  program t h e r e  was no means f o r  
making a formal q u a n t i t a t i v e  es t imate  of hatchery r e t u r n s  t o  Prince 
William Sound. Consequently, though f r y  r e l e a s e s  a r e  enumerated, t h e  
ac tua l  mean marine survival  and an assoc ia ted  var iance  a r e  unknown. The 
f o r e c a s t  f o r  hatchery r e t u r n s  f o r  1988 i s  based on an assumed average 
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marine survival of 5.3% for  approximately 530 mill ion pink salmon f r y  
released from four area hatcheries in 1987. This survival r a t e  i s  the  
best educated guess of area hatchery and ADF&G personnel based on 
approximations of past hatchery re turns .  The lower and upper bounds of 
the  forecast  f o r  hatchery returns are  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 brood stock needs fo r  each f a c i l i t y  are  f a i r l y  accurate. The 
s a l e s  harvest numbers may vary depending on the  f inal  value f o r  the  1988 
s a l e s  harvests ,  the  revenues generated fo r  PNP's from the  2% assessment 
on area salmon harvests f o r  1988, and the  projected pr ices  fo r  1989. The 
escapement, brood stock,  and sal  es  harvest requirements a re  t rea ted  as 
constants and the  confidence interval  f o r  the  common property harvest i s  
the  same as fo r  the  to ta l  return.  

FORECAST DISCUSSION: 

The forecasted returns of 20.1 million of wild stock pink salmon in 1989 
i s  the  l a rge s t  forecast  on record and i f  i t  material izes will r ival  the  
previous high wild stock return of 20.4 million in 1984. The large  
forecast  i s  driven in large  par t  by the  1988 pre-emergent f r y  index 
which was the  l a rges t  ever recorded in Prince William Sound. Because the  
index exceeded the bounds of avai lable  data the  projection based on a 
regression vi 01 a tes  some basic assumptions. Nevertheless, the  cl imatic 
conditions p r io r  t o  the  emergence of f r y  in 1988 were mild and there  i s  
no question t ha t  huge numbers of f r y  outmigrated. Not a s ing le  f r y  dig 
t ransec t  was frozen over o r  snow covered and indices were uniformly high 
throughout the  Sound. Because the  l a t e  winter and spring conditions were 
so mild f r y  may have emerged e a r l i e r  than normal. Conversely, the  spring 
plankton bloom appears t o  have been delayed. Area aquaculture 
associa t ions  held and fed f ry  f o r  10 t o  14 days longer than anticipated 
because of t h i s  delay in zooplankton production. I t  i s  possible t ha t  
ea r ly  emergence coupled with the  delayed zooplankton production may have 
resul ted in poor ear ly  marine survival of outmigrating wild stock f ry .  
Because of concerns about the  va l id i ty  of using out of range data  in the  
forecast  regression and concerns about t h e i r  ear ly  marine survival ,  the  
lower end of the  forecast  f o r  wild stocks may be the  most reasonable 
projection.  

The point estimate of 28.1 million f i sh  returning t o  hatcheries in 1989 
exceeds any previous estimate f o r  hatchery re turns  by almost 10 million 
f i s h .  The forecast  i s  based on the  l a rges t  f r y  re lease  t o  date  and an 
average marine survival of 5.3% which may be a conservative f igure .  
Hatchery f r y  are  fed and held unt i l  natural zooplankton food resources 
a re  p len t i fu l  and the  hatchery stocks appear t o  have good ear ly  marine 
survival even in years when wild stocks do not. 

Sam Sharr 
Research Project Leader 
Cordova 
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FORECAST AREA: P r i  nce W i  11 i am Sound 

SPECIES: Chum Salmon 

PRELIMINARY FORECAST OF 1989 RETURN: 

NATURAL PRODUCTION Po in t  Ranqe 

To ta l  Return: 792,000 182,000 - 1,402,000 

Escapement Goal : 225,500 

. Harvest Est imate: 541,600 

SUPPLEMENTAL PRODUCTION 

Val dez F i she r i es  Development Assoc ia t ion  - Sol omon Gulch Hatchery 

To ta l  Return : 46,500 41,800 - 51,100 

Brood Stock: 15,000 

Common Proper ty  
Harvest : 31,500 

Pr ince  W i l l i a m  Sound Aquaculture Corporat ion - Armin F. Koernig 
Hatchery 

To ta l  Return: 80,300 72,200 - 88,300 

Brood Stock: none 

Common Proper ty  
Harvest : 80,300 

Pr ince  W i l l i a m  Sound Aquaculture Corporat ion - Esther  I s l a n d  Hatchery 

To ta l  Return: 326,500 295,800 - 359,100 

Brood Stock: 100,000 

Common Proper ty  
Harvest:  226,500 
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A laska Department o f  F i s h  and Game F.R.E.D. D i v i s i o n  - Main Bay 
Hatchery  

T o t a l  Return:  224,800 220,300 - 269,300 

Brood Stock:  none 

Common P rope r t y  
Harvest :  224,800 220,300 - 269,300 

TOTAL SUPPLEMENTAL PRODUCTION 
P o i n t  

T o t a l  Return:  698,100 628,100 - 767,800 

Brood Stock:  115,000 

Common P rope r t y  
Harvest :  583,100 513,100 - 652,800 

COMBINED NATURAL AND SUPPLEMENTAL PRODUCTION 

T o t a l  Return:  1,490,100 810,100 - 2,169,800 

Na tu ra l  Escapement 
Goal : 225,500 

Brood Stock:  115,000 

Common P rope r t y  
Harvest :  1,149,600 513,100 - 1,829,300 

FORECAST METHODS: 

The n a t u r a l  s t ock  f o r e c a s t  i s  t h e  poo led  r e s u l t s  o f  t h r e e  separate  
r eg ress i ons  i n  which t h e  r e t u r n s  o f  3, 4, and 5 y e a r  o l d  f i s h  a re  
p r e d i c t e d  f rom p i n k  r e t u r n s  f rom t h e  same brood year .  To c a l c u l a t e  an 
80% con f idence  i n t e r v a l  t h e  r e t u r n s  f o r  years  1974 th rough  1988 were 
p r e d i c t e d  by h i n d c a s t i n g  w i t h  these  same models. 

The ha t che ry  r e t u r n s  f o r  1988 a re  p r o j e c t e d  f rom f r y  re l eases  i n  1984, 
1985, and 1986, an assumed mar ine s u r v i v a l  o f  2%, and average age 
compos i t i on  d a t a  f o r  n a t u r a l  chum r e t u r n s  f rom brood yea rs  1978 th rough  
1982. The mar ine s u r v i v a l  r a t e  i s ,  once again,  s imp l y  a b e s t  guess and 
t h e  range f o r  t h e  f o recas ted  r e t u r n s  i s  based upon l i k e l y  low and h i g h  
mar ine s u r v i v a l  r a t e s  o f  1.8% and 2.2%, r e s p e c t i v e l y .  
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FORECAST DISCUSSION: 

The forecas t  f o r  natural chum re turns  in 1989 i s  86% of the  1970 t o  1988 
average. The regression between s i  bl ing age groups which ,have been used 
in some p r i o r  years t o  forecas t  explain l e s s  of the  v a r i a b i l i t y  in 
re turns  than the  models used in the  1989 forecas t  but they corroborate 
the  lower than average prediction f o r  1989. 

Despite the  lower than average forecas t  f o r  natural s tocks,  the  overall  
harvest of chums in 1989 should exceed the  1970 - 1988 average by 
330,000 f i s h  because of c lose  t o  f u l l  production l eve l s  from the  area 
hatcher ies .  The Main Bay hatchery which previously produced chum salmon 
i s  no longer doing so b u t  l a rge  f r y  re leases  a t  t h a t  f a c i l i t y  in 1985 
and 1986 wil l  produce 1989 re turns  of approximately 245,000 f i s h .  In the  
absence of brood stock requirements, these re turns  can be f u l l y  
exploited.  The Esther Island f a c i l i t y  wil l  a l so  have l a rge  re turns  of 
which 226,000 f i sh  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: Pr ince  Wi l l i am Sound/Coghill D i s t r i c t  

SPECIES: Sockeye Salmon 

PRELIMINARY HARVEST OF THE 1989 RETURN: 

NATURAL PRODUCTION Po in t  

To ta l  Return: 398,000 173,000 - 623,000 

Escapement Goal : 50,000 

' Brood Stock: 4,500 

Harvest Estimate: 343,500 123,000 - 573,000 

FORECAST METHODS: 

The fo recas t  i s  t he  pooled r e s u l t s  o f  4  separate regressions.  The 
r e t u r n s  o f  f o u r  4  year  o l d  f i s h  aged 1.2 are  p red i c ted  from a  regress ion  
o f  t he  brood year  escapement versus the  l o g  o f  t he  r e t u r n  per  spawner. 
The r e t u r n s  o f  5  year  o l d  f i s h  aged 1.3 are p red i c ted  from a  s ib1  i n g  
model us ing  r e t u r n s  o f  f i s h  aged 1.2 from the  p r i o r  year .  The mean 
r e t u r n  a t  age i s  used t o  p r e d i c t  5  year o l d  f i s h  aged 2.2. The r e t u r n s  
o f  6  year  o l d  f i s h  aged 2.3 are p red i c ted  from a  regress ion  o f  t he  
s i b l i n g s  age 2.2 r e t u r n i n g  i n  t he  prev ious year.  Although ca tch  and 
escapement a t  age data  e x i s t  f o r  t he  Cogh i l l  sockeye r e t u r n s  from as f a r  
back as 1962, escapement data p r i o r  t o  the  i n s t a l l a t i o n  o f  t h e  f u l l  w e i r  
i n  1974 are  un re l i ab le .  Escapement and catch a t  age data  i n  t he  
regressions are from 1974 t o  the  present.  To c a l c u l a t e  an 80% conf idence 
i n t e r v a l  t he  r e t u r n s  f o r  years 1979 through 1988 were p red i c ted  by 
h indcas t i ng  w i t h  these same models. Because the  number o f  years o f  data 
were 1  i m i t e d  a  j a c k k n i f e  procedure was used i n  preference t o  t h e  1989 
standard h indcas t ing  procedure i n  which da ta  i n  years subsequent t o  t he  
one being fo recas t  are omitted. 

FORECAST DISCUSSION: 

The forecasted re tu rns  o f  Cogh i l l  Lake sockeye salmon i n  1989 are  almost 
100,000 f i s h  greater  than the  recent  15-year average. I f  t h i s  above 
average r e t u r n  mater i  a1 izes,  t he  commercial harvest  w i l l  be the  f i f t h  
l a r g e s t  i n  t he  h i s t o r y  o f  the  f i s h e r y .  The favorab le  fo recas t  i s  based 
on t h e  above average re tu rns  o f  4  year  o l d  f i s h  from the  1984 brood year  
i n  t h e  otherwise poor re tu rns  i n  1988. This  evidence o f  good product ion  
from the  1984 brood year i s  i n d i c a t i v e  o f  a  s t rong r e t u r n  o f  5  year  o l d  
f i s h  i n  1989. F ive  year  o l d  f i s h  are h i s t o r i c a l l y  more than 70% o f  t he  
r e t u r n s  t o  the  Cogh i l l  system. 



Appendix A . 2  (p  8 o f  8) 

The brood s tock  needs shown i n  t h e  forecast  summary are f o r  convers ion 
o f  t h e  Main Bay hatchery from a chum salmon hatchery t o  a sockeye salmon 
hatchery.  

Sam Sharr 
Research P r o j e c t  Leader 
Cordova 



APPENDIX A.3 PRINCE W I L L I M  SOUND/COPPER RIVER SOCKEYE AND CHINOOK S A M  

FORECAST AREA: Prince William Sound/Copper River 

SPECIES: Sockeye Salmon 

PRELIMINARY FORECAST OF 1989 RETURN: 

NATURAL PRODUCTION Point Ranqe 

Return Estimate: 1.52 million 1.34 - 1.70 million 

Escapement Goal : .68 million 

. Harvest Estimate: .84 million .75 - .94 million 

SUPPLEMENTAL PRODUCTION 

Gul kana Hatchery 

Return Estimate: .21 million .17 - .25 million 

Brood Stock and Stream 
Escapement: 84.6 thousand 

Harvest Estimate: .13 million 

TOTAL PRODUCTION 

.10 - .15 million 

Return Estimate: 1.73 million 1.51 - 1.96 million 

Escapement and Brood 
Stock: .76 million 

Harvest Estimate: .97 million .85 - 1.09 million 

FORECAST METHODS: 

Natural Production: The 1989 sockeye salmon forecast util ized 
historical return per spawner data from the six most similar spawning 
populations and parent year escapement weighted age class (4-, 5-, and 
6-year-olds) for the Copper River Delta and Upper Copper River 
independently. The 1989 predicted return is influenced heavily by the 
1984 brood year for the Copper River Delta and the Upper Copper River. 

Supplemental Production: The 1989 supplemental return wi 11 be the 
result of production from Gul kana hatchery. Brood years 1984 and 1985 
using F.R.E.D. Division standard survival assumptions should produce an 
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adult return of 211,500. A harvest level of 60% would contribute 126,900 
salmon to the commercial catch. 

FORECAST DISCUSSION: 

Natural Production: There were mild winter conditions on the Copper 
River Delta during the freshwater life history stages of the age groups 
represented in the 1989 return. Upper Copper River escapements were 
above average in all three years parent years, thus generally mild 
conditions and good distribution should yield near average returns. The 
parent year escapement is one of the highest in the available data base 
thus few similar prediction points are available. The forecast will 
error on the high side if environmental conditions continue to produce 
above average survival rates; however, high fry densities may 
significantly reduce the return per spawner. 

Supplemental Production: Facility production data and conditions 
suggest that a wide variation in survival from the expected could 
significantly a1 ter the 1989 total sockeye return; however, as future 
years data is collected, predictions will become more reliable. 
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FORECAST AREA: Pr ince Wi l l i am Sound/Copper R iver  

SPECIES: Chinook Salmon 

PRELIMINARY FORECAST OF THE 1989 RETURN: 

NATURAL PRODUCTION Po in t  

Return Estimate: 57.1 thousand 47.4 - 66.8 thousand 

Escapement Goal : 15.0 thousand 

, Harvest Estimate: 42.1 thousand 34.1 - 50.1 thousand 

FORECAST METHODS: 

The 1989 chinook salmon fo recas 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  index and 
age composit ion da ta  from the  4-, 5-, 6- and 7-year -o ld  age classes. 
Weighted index f i g u r e s  are combined t o  c rea te  a s i n g l e  index o f  
abundance f i g u r e  which f o r  l a c k  o f  a b e t t e r  da ta  base i s  compared t o  the  
h i s t o r i c a l  average escapement index. The expected r e t u r n  i s  then a 
r e t u r n  per  spawner ca l  cu l  a t i o n  which does n o t  consider  re1  a t i v e  dens i ty ,  
c l i m a t e  cond i t i ons  o r  d i s t r i b u t i o n  o f  spawners. 

FORECAST METHODS: 

Dur ing the  pas t  s i x  years, chinook salmon r e t u r n s  t o  the  Copper R iver  
have been c o n s i s t e n t l y  above average and have es tab l ished several  o f  t he  
top  catches on record  w h i l e  escapements have a l so  been mainta ined a t  
h igh  l e v e l s .  Only a f a i l u r e  o f  t he  1983 o r  1984 brood year  cou ld  
s e r i o u s l y  a f f e c t  t he  forecasted r e t u r n .  No c l ima te  c o n d i t i o n  o r  o ther  
event i s  be1 ieved t o  have impacted any o f  t he  brood years involved.  A 
chinook salmon harvest  o f  the  42,100 f i s h  magnitude appears t o  be a 
so l  i d  est imate.  

Kenneth Roberson 
Research B i o l o g i s t  
G l  enna l l  en 



APPENDIX A.4 UPPER COOK INLET SOCKEYE SALMON 

FORECAST AREA: Upper Cook I n l e t  

SPECIES: Sockeye Salmon 

PRELIMINARY FORECAST FOR 1989 RETURN: 

P o i n t  

4.0 M i l l i o n  

1.5 M i l l i o n  

2.5 M i l l i o n  

Return Est imate:  

Escapement Goal : 

Harvest  Est imate: 

Ranqe 

3.0 - 5.0 M i l l i o n  

1.5 - 3.5 M i l l i o n  

FORECAST METHODS: 

The ma jo r  sockeye salmon systems i n  Upper Cook I n l e t  a r e  t h e  Kenai, 
Kas i  1  o f ,  Susi tna,  Crescent, Chakachatna/McArthur, B i g  Rivers ,  and F i s h  
Creek. 

The bas i s  o f  t h e  f o r e c a s t  i s  h i s t o r i c a l  da ta  on t o t a l  sockeye salmon 
r e t u r n  which a r e  a v a i l a b l e  f o r  t h e  f i r s t  f o u r  systems no ted  above and 
f o r  F i s h  Creek. Escapement-return r e 1  a t i o n s h i p s  by r i v e r  system p r o v i d e  
es t imates  o f  t o t a l  p roduc t i on  f rom each brood yea r  escapement. Ana l ys i s  
o f  these  r e 1  a t i o n s h i p s  by 1  i n e a r  r eg ress ion  ( l o g  t r a n s f o r m a t i o n  o f  t h e  
da ta )  and t h e  a p p l i c a t i o n  o f  average marine m a t u r i t y  schedules t o  t h e  
es t ima te  o f  t o t a l  r e t u r n  by brood yea r  (R icker  curve)  formed t h e  bas i s  
o f  t h e  f o r e c a s t .  E i t h e r  t h e  R i cke r  curve  o r  t h e  l i n e a r  r eg ress ion  
a n a l y s i s  r e s u l t s  were se lec ted  based on t h e  bes t  s t a t i s t i c a l  f i t  o f  t h e  
da ta  s e t .  I n  a d d i t i o n ,  sockeye salmon smol t  da ta  f o r  t h e  K a s i l o f  R i v e r  
and F i s h  Creek were f a c t o r e d  i n t o  t h e  f o r e c a s t .  

FORECAST DISCUSSION : 

The t o t a l  r e t u r n  o f  sockeye salmon t o  Upper Cook I n l e t  i s  es t imated  t o  
be 4.0 m i l l i o n  f i s h  i n  1989. Des i red  escapement l e v e l s  t o  Upper Cook 
I n l e t  r i v e r  systems t o t a l  1.5 m i l l i o n  f i s h  and p rov ide  an a n t i c i p a t e d  
ha rves tab le  su rp lus  o f  2.5 m i l l  i o n  f i s h .  Est imated r e t u r n s  t o  t h e  Kenai 
R i v e r  a re  2.0 m i l l i o n  f i s h ,  t o  t h e  K a s i l o f  R i v e r  a re  0.75 m i l l i o n  f i s h ,  
t o  t h e  Sus i t na  R i v e r  a re  0.7 m i l l i o n  f i s h ,  and t o  F i s h  Creek a r e  0.25 
m i l l i o n  f i s h .  

I n  1988, t h e  t o t a l  r e t u r n  o f  sockeye salmon t o  Upper Cook I n l e t  was 
f o recas ted  a t  6.8 m i l l i o n  f i s h  w i t h  a  p r o j e c t e d  ha rves t  o f  5.3 m i l l i o n  
f i s h .  The ac tua l  r e t u r n  was approx imate ly  8.3 m i l l i o n  f i s h  w i t h  a  
ha rves t  o f  6.7 m i l l  i o n  sockeye salmon. As no ted  i n  t h e  1988 f o recas t ,  
t h e  p o t e n t i a l  f o r  a  l a r g e r  ha rves t  and r e t u r n  than  f o recas ted  f o r  Kenai 
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R i ve r  sockeye salmon ex i s ted  and t h i s  proved t r u e  i n  1988. P re l im ina ry  
da ta  i n d i c a t e d  t h a t  the  Kenai R iver  r e t u r n  was 5.9 m i l l i o n  sockeye 
salmon which was 0.9 m i l l i o n  f i s h  above fo recas t .  Unfor tunate ly ,  t h e  
t r e n d  o f  g rea te r  Kenai R iver  sockeye salmon r e t u r n s  than forecasted i s  
u n l i k e l y  t o  cont inue i n  1989. A  lower number o f  spawners i n  t h e  system 
combined w i t h  a  r e l a t i v e l y  poor d i s t r i b u t i o n  o f  those spawners form the  
bas is  f o r  t h i s  conclusion. 

The r e t u r n  t o  the  K a s i l o f  R iver  i n  both 1987 and 1988 has been c lose  t o  
t h e  forecasted r e t u r n  (us ing a d u l t  spawner/return r a t  i 0s) b u t  be1 ow 
expectat ions based on the  number o f  smolt  l eav ing  the  system. The 
fo recas ted r e t u r n  f o r  1989 has combined both smolt  da ta  and spawner 
i n fo rma t ion  t o  make t h e  fo recas t .  Approximately 4.0 m i  11 i o n  smol t were 
produced from the  1985 brood year  o f  these on l y  s l i g h t l y  more than 1.0 
m i l l i o n  f i s h  were age 1. Therefore, us ing standard marine s u r v i v a l  da ta  
and age composit ion i n fo rma t ion  f o r  the  K a s i l o f  River,  t h e  r e t u r n  o f  
f o u r  yea r -o ld  f i s h  i n  1989 t o  the  K a s i l o f  R iver  i s  expected t o  be very 
poor ( l ess  than 50 thousand f i s h ) .  The lower sockeye salmon smolt  
p roduct ion  from both the  1985 and 1986 brood years (approximately 2.0 
m i l l i o n  age 1 smolt)  f o r  t he  K a s i l o f  R iver  would i n d i c a t e  a  s t rong 
p o t e n t i a l  f o r  smal ler  r e t u r n s  i n  both 1990 and 1991. 

Ken Tarbox 
Research P r o j e c t  Leader 
Upper Cook I n l e t  



APPENDIX A.5 KODIAK PINK SALHON 

FORECAST AREA: Kodiak 

SPECIES: P ink  Salmon 

PRELIMINARY FORECAST OF THE 1989  RETURN^ : 

NATURAL PRODUCTION Po in t  

To ta l  Return: 10.4 m i l l i o n  

Escapement Goal: 2.0 m i l l i o n  

Harvest Est imate: 8.4 m i l l i o n  

Ranqe 

9.6 - 11.2 m i l l i o n  

7.6 - 9.2 m i l l i o n  

SUPPLEMENTAL PRODUCTION 

To ta l  Return: 2.35 m i l l i o n  

Brood Stock Needs: .15 m i l l i o n  

Sales Harvest: .10 m i l l i o n  

Common Proper ty  
Harvest:  2.10 m i l l i o n  .95 - 5.65 m i l l i o n  

TOTAL AREA PRODUCTION 

To ta l  Return: 12.75 m i l l i o n  10.80 - 17.10 m i l l i o n  

Escapement Goal : 2.15 m i l l i o n  

Harvest Estimate: 10.60 m i l l i o n  8.65 - 14.95 m i l l i o n  

l ~ a t c h e r ~  produc t ion  fo recas t  i s  f o r  K i t o i  Bay Hatchery and was prepared 
by Tim Joyce. See Afognak D i s t r i c t  f o r  a d d i t i o n a l  d e s c r i p t i o n .  A l l  
numerical  va l  ues represent  numbers o f  p i n k  salmon. 
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FORECAST METHODS: 

The 1989 pink salmon forecast return to the Kodiak Management Area was 
determined as follows: A point estimate for the total management area 
natural return was calculated from a 1 inear least squares regression 
analysis of the past 23 years pre-emergent fry data. Variables used in 
the analysis were the indexed live fry densities and the average 
combined departure from the norm of the March-April ambient air 
temperatures taken in Kodiak. The upper and lower ranges are the 80% 
confidence intervals. 

FORECAST DISCUSSION: 

Pre-emergent fry sampling this spring (1988) indicated poor to excellent 
overwinter survival from the excellent brood year escapements of 2.7 
million pink salmon Sampling resulted in an unweighted live fry index 
of 204.3 1 ive fry/mi. This fry index is one of the highest on record for 
an odd year return. 

Sixty percent of the spawners entered the pre-emergent index streams. 
Sampling conditions during March and April (1988) were generally very 
good on Kodiak and Afognak Islands. Sampling on the Mainland was limited 
once again by severe weather conditions and length of helicopter 
contract. The close to normal spring conditions in 1988 combined with 
the overall excellent 1 ive fry densities are the main reasons for the 
above average forecast for the 1989 return. 

A breakdown of the expected return 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 is below 
average. A total of 500,000 pink salmon are expected to return. The 
desired escapement level is 150,000 pink leaving 350,000 pink avail able 
for harvesting. 

Afoqnak District Su~pl emental Production: The Ki toi Bay Hatchery total 
return point estimate is 2.35 million pink salmon from a release of 11 
million emergent fry and 83 million reared pink fry. Approximately 
150,000 pink salmon are required for escapement and brood stock and an 
estimated 100,000 are necessary for cost recovery needs leaving 2.1 
million pinks available for harvesting. 

Westside District: Overall, live fry densities for this district are 
some of the best on record. Some scouring was evident on all streams 
sampled, however, Uganik River suffered the worst. Approximately 3.5 
million pink salmon are expected to return to this district. The desired 
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escapement goal is 400,000 pinks leaving 3.1 million pink salmon 
avai 1 able for harvesting. 

A1 itak District: Live fry densities for this district were excellent. 
Scouring was evident at lower Dog Salmon and portions of Deadman River. 
As a result of the excellent live fry densities 2.5 million pink salmon 
are expected to return to this district. The desired escapement goal is 
400,000 pinks leaving 2.1 million pink salmon available for harvesting. 

General District: The overall live fry densities for this district are 
average. Warm low water conditions at Seven Rivers during the early 
spawning period appeared to be the main reason for the lower than 
expected fry densities. The remaining streams sampled had good 
to excellent fry densities. Approximately 2.5 mil 1 ion pink salmon are 
expected to return to this district. The desired escapement goal is 
650,000 pinks leaving 1.85 million pink salmon available for harvesting. 

Mainland District: Seven streams were sampled between Wide Bay and 
Kinak. Additional sampling was not completed due to weather conditions. 
Based on the streams sampled, brood year escapements, and the overwinter 
success of the fry on Kodiak Island approximately 1.4 million pinks are 
expected to return to this district. The desired escapement goal is 
400,000 pinks leaving 1.0 million pink salmon available for harvesting. 

David Prokopowi ch 
Assistant Area Management Biologist 
Kodiak Management Area 



APPENDIX A.6 KODIAK UPPER STATION M E  SOCKEYE SALMON 

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

SPEC1 ES: Sockeye Salmon, E a r l y  Run 

PRELIMINARY FORECAST OF THE 1989 RETURN: 

P o i n t  Ranqe 

134,000 79,500 - 189,200 

62,500 

71,500 17,500 - 126,700 

To ta l  Return: 

Escapement Goal : 

' P ro jec ted  Harvest :  

FORECAST METHODS: 

The 1989 f o r e c a s t  was c a l c u l a t e d  f rom a s e r i e s  o f  m u l t i p l e  r eg ress ion  
equat ions  us ing  age s p e c i f i c  r e t u r n s  f rom t h e  1969 th rough 1985 pa ren t -  
yea r  escapements. Each major  age c l a s s  i n  t h e  f o r e c a s t  was es t imated  by 
a r e g r e s s i o n  equat ion  chosen t o  maximize t h e  c o e f f i c i e n t  o f  
de te rm ina t i on  and i n t e r p r e t e d  f o r  reasonableness. 

FORECAST DISCUSSION: 

The f o r e c a s t  o f  134,000 sockeye salmon f o r  t h e  Upper S t a t i o n  e a r l y  r u n  
i s  51% 5 -yea r -o l d  f i s h  produced f rom t h e  1984 pa ren t  escapement o f  
97,000 f i s h ,  34% 4 -yea r -o l d  f i s h  produced f rom t h e  1985 pa ren t  
escapement o f  27,000 f i s h ,  and 15% 6 -yea r -o l d  f i s h  f rom t h e  1983 pa ren t  
escapement o f  116,000 f i s h .  The formulas used i n  deve lop ing  t h e  f o r e c a s t  
p r o v i d e  R-squared va lues rang ing  f rom 0.65 t o  0.85. 

Th i s  marks t h e  second yea r  t h a t  a formal  f o r e c a s t  has been prepared on 
t h e  e a r l y  sockeye r u n  t o  Upper S t a t i o n .  The 1988 r u n  was approx imate ly  
124,600 which was 18% lower  than  t h e  f o recas ted  152,000 f i s h .  The 1989 
f o r e c a s t  o f  134,000 f i s h  i s  based on an a d d i t i o n a l  yea r  o f  spawner- 
r e t u r n  d a t a  which should improve t h e  r e l i a b i l i t y  o f  t h e  f o r e c a s t  model. 

I f  t h e  1989 r u n  m a t e r i a l i z e s  as p red i c ted ,  purse se ine  and g i l l  n e t  
f ishermen can expect  t o  ha rves t  about 71,500 Upper S t a t i o n  e a r l y  r u n  
f i s h  i n  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 i o l o g i s t  
Kodi ak 
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FORECAST AREA: Kodi ak, Upper S t a t i o n  Lake 

SPECIES:  Sockeye Salmon, Late Run 

PRELIMINARY FORECAST OF THE 1989 RETURN: 

Po in t  Ranse 

To ta l  Run: 929,000 366,000 - 1,492,000 

Escapement Goal : 150,000 

Pro jec ted  Harvest: 779,000 216,000 - 1,342,000 

FORECAST METHODS: 

The fo recas t  was ca l cu la ted  from a  se r ies  o f  m u l t i p l e  regress ion  
equat ions us ing  age-speci f i c  r e t u r n s  from the  1966 through 1986 parent -  
year  escapements and average lengths  o f  age 1.2 female f i s h  i n  t he  1973 
through 1988 escapements. Each major age c lass  i n  t h e  fo recas t  was 
est imated by a  regress ion  equat ion chosen t o  maximize the  c o e f f i c i e n t  o f  
de terminat ion  and i n t e r p r e t e d  f o r  reasonabl ness. I n d i v i d u a l  age c1 asses 
were est imated us ing  e x i s t i n g  count data except f o r  one case i n  which a  
forecasted value was used t o  fo recas t  another age c lass.  

FORECAST DISCUSSION: 

Th is  i s  t he  f i r s t  t ime t h a t  a  formal fo recas t  has been prepared on t h e  
l a t e  sockeye run  t o  the  Upper S t a t i o n  Lakes. The fo recas t  o f  929,000 
l a t e  run  sockeye salmon i s  8% 3-year -o ld  f i s h  produced from t h e  1986 
parent  escapement o f  368,000 f i s h ,  46% 4-year -o ld  f i s h  produced from t h e  
1985 parent  escapement o f  408,000 f i s h ,  and 46% 5-year -o ld  f i s h  from the  
1984 parent  escapement o f  240,000 f i s h .  

The l a t e  sockeye run  t o  Upper S t a t i o n  Lakes i n  1988 was approximately 
1,002,000 f i s h  which i s  w i t h i n  30% o f  the  record  h igh  1986 r u n  o f  
1,393,000 f i s h .  The 1988 escapement was about 248,000 f i s h .  The fo recas t  
i n d i c a t e s  t h a t  t he re  w i l l  be about 5% l e s s  f i s h  i n  1989 than occurred i n  
1988 and about 35% l e s s  f i s h  i n  1989 than the  record  h igh  1986 run.  

I f  t h e  1989 run  fo recas t  i s  co r rec t ,  purse seine and g i l l  n e t  f ishermen 
should harvest  about 779,000 Upper S t a t i o n  l a t e  run  f i s h  i n  t he  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 i o l o g i s t  
Kodi ak 

B. Alan Johnson 
B iomet r i c i  an 
Kodi ak 



APPENDIX A.7 FRAZER LAKE SOCKEYE S A W N  

FORECAST AREA: Kodiak, Frazer  Lake 

SPECIES: Sockeye Salmon 

PRELIMINARY FORECAST OF THE 1989 RETURN: 

P o i n t  

T o t a l  Run: 537,000 

Escapement Goal : 170,000 

, P ro j ec ted  Harvest :  367,000 

Ranqe 

302,000 - 910,000 

FORECAST METHODS: 

The 1989 f o r e c a s t  was c a l c u l a t e d  f rom a  s e r i e s  o f  m u l t i p l e  r eg ress ion  
equat ions us ing  h i s t o r i c  escapement-return r e l a t i o n s h i p s ,  smo l t  m e r i s t i c  
i n f o r m a t i o n ,  and smol t  age composi t ion data.  Each ma jo r  age c l a s s  i n  t h e  
f o r e c a s t  was es t imated  by a  reg ress ion  equat ion  chosen t o  maximize t h e  
c o e f f i c i e n t  o f  de te rmina t ion .  Each es t ima te  was 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  es t imate  was accepted, a  second equat ion  
was developed w i t h  t h a t  es t imate  i n  t h e  da ta  base. Th i s  process was 
repea ted  u n t i l  a l l  major  age c lasses  were est imated.  

FORECAST DISCUSSION: 

The f o r e c a s t  o f  537,000 sockeye salmon f o r  t h e  Frazer  r u n  i s  80% 5-year -  
o l d  f i s h  produced f rom t h e  1984 pa ren t  escapement o f  54,000 f i s h ,  15% 6-  
year-01 d  f i s h  produced f rom t h e  1983 pa ren t  escapement o f  158,000 f i  sh, 
4% 4 - y e a r - o l d  f i s h  produced f rom t h e  1985 pa ren t  escapement o f  486,000 
f i s h ,  and 1% 3-yea r -o l d  f i s h  f rom t h e  1986 pa ren t  escapement o f  127,000 
f i s h .  

T h i s  i s  t h e  t h i r d  yea r  t h a t  a  formal  f o r e c a s t  has been prepared on t h e  
Frazer  Lake sockeye run .  The 1987 r u n  was approx imate ly  58,000 f i s h  
which was 54% lower  than  t h e  f o recas ted  127,000 f i s h .  The 1988 r u n  was 
approx imate ly  456,000 f i s h  which was 33% h ighe r  than  t h e  f o recas ted  
343,000 f i s h .  The 1989 f o r e c a s t  o f  537,000 f i s h  i s  based on an 
a d d i t i o n a l  yea r  o f  da ta  which should improve t h e  r e l i a b i l i t y  o f  t h e  
f o r e c a s t  model. However, t h e  1989 r u n  f o r e c a s t  i s  predominated by a  
s i n g l e  age c l a s s  (80% 5 -yea r -o l d  f i s h )  produced f rom a  r e l a t i v e l y  low, 
54,000 f i s h  escapement. Th i s  tends t o  accentuate t h e  l i k e l i h o o d  t h a t  t h e  
ac tua l  1989 r u n  may be s i g n i f i c a n t l y  d i f f e r e n t  than  t h e  f o recas ted  
number. The f o r e c a s t  i n d i c a t e s  t h a t  t h e r e  w i l l  be about 21,000 4 -year -  
o l d  f i s h  i n  t h e  1989 Frazer  Lake run .  To da te  a l l  a v a i l  ab le  smol t and 
escapement-return da ta  i n d i c a t e s  t h a t  t h e  1985 pa ren t  escapement o f  
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486,000 fish will produce an insignificant number of 4-year-olds in 
1989, 5-year-olds in 1990, and 6-year-olds in 1991. 

If the 1989 run materializes as predicted purse seine and gill net 
fishermen can expect to harvest about 367,000 Frazer Lake sockeye salmon 
in the Alitak Bay District. 

Bruce M. Barrett 
Research Biol ogi st 
Kodi ak 

B. Alan Johnson 
Biometrici an 
Kodi ak 



APPENDIX A.8 CHIGNIK SOCKEYE SALHON 

FORECAST AREA: Ch ign i k  Management Area 

SPECIES: Sockeye Salmon 

PRELIMINARY FORECAST OF THE 1989 RETURN: 

E a r l v  Run (B lack  Lake Stocks) P o i n t  Ranqe 

T o t a l  Run: 1,150,000 0.85 - 1.45 m i l l i o n  

Escapement Goal : 400,000 

Harves t  Est imate:  750,000 

La te  Run (Ch ign i k  Lake Stocks) 

T o t a l  Run: 954,000 0.763 - 1.15 m i l l i o n  

Escapement Goal : 250,000 

Harves t  Est imate:  704,000 

T o t a l  Ch iqn i  k  

T o t a l  Run: 

Escapement Goal : 

Harvest  Est imate:  

2,100,000 1.68 - 2.52 m i l l i o n  

650,000 

1,450,000 

FORECAST METHODS 

The es t imated  r e t u r n s  t o  B lack  Lake p rov ided  above a re  t h e  summation o f  
t h e  p r e d i c t e d  r e t u r n s  o f  two and t h r e e  ocean sockeye salmon w h i l e  t h e  
Ch ign i k  Lake r e t u r n s  a re  c a l c u l a t e d  us ing  a l l  c o n t r i b u t i n g  age c lasses .  

The B lack  Lake f o r e c a s t  i s  based on t h e  h i s t o r i c a l  r e l a t i o n s h i p  between 
t h e  p r i o r  yea r  t o t a l  r e t u r n  o f  age 1.2 f i s h ,  t h e  average l e n g t h  o f  p r i o r  
yea r  age 1.2 male f i s h  and t h e  paren t  yea r  escapement o f  age 1.3 and 2.3 
f i s h .  These v a r i a b l e s  p rov ided  t h e  framework f o r  t h e  m u l t i p l e  l i n e a r  
r e g r e s s i o n  model used t o  p r e d i c t  t h e  1989 r e t u r n .  The Ch ign i k  Lake 
f o r e c a s t  has h i s t o r i c a l l y  been q u i t e  v a r i a b l e  i n  i t s  accuracy and 
deve lop ing  a  model such as t h e  one used f o r  t h e  f i r s t  r u n  has been 
unsuccessfu l .  The f o r e c a s t  f o r  1989 was d e r i v e d  u s i n g  an average r e t u r n  
p e r  spawner f o r  each age c l a s s  represen ted  i n  t h e  r e t u r n .  
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FORECAST DISCUSSION: 

E a r l y  Run. The est imated r e t u r n  o f  Black Lake sockeye salmon i n  1989 i s  
1.15 m i l l i o n  f i s h .  This  i s  approximately 320,000 f i s h , l e s s  than the  
prev ious ten-year  average r e t u r n  o f  1.47 m i l l i o n .  The parent  year  
escapement i n  1984 was almost 600,000 f i s h ,  200,000 above t h e  400,000 
f i r s t  r u n  escapement goal .  Although t h e  parent  year escapement exceeded 
es tab l ished escapement goals the  t o t a l  number o f  age 1.2 f i s h  r e t u r n i n g  
i n  1988 represents on ly  41% o f  t he  past  ten-year  average. As a  r e s u l t  
t he  1989 fo recas t  i s  lower than the  prev ious ten-year  average. 

Late Run: The est imated r e t u r n  o f  second run  sockeye salmon i n  1989 i s  
954 'thousand f i s h ,  120 thousand above the  834 thousand average from 1954 
t o  1988. The second run  fo recas t  has h i s t o r i c a l l y  been q u i t e  v a r i a b l e  
when compared t o  actual  re tu rns .  The 1983 parent  year  escapement o f  
441,000 was the  second h ighest  escapement s ince 1954. The average r e t u r n  
per  spawner f o r  each c o n t r i b u t i n g  age c lass  was used t o  fo recas t  t he  
r e t u r n  and i t  i s  a n t i c i p a t e d  t h a t  t h e  actual  r e t u r n  w i l l  f a l l  w i t h i n  t h e  
p r e d i c t i o n  bounds. 

Mike Thompson 
Area Management B i  01 ogi  s t  
Chignik  Area 

J e f f  Fox 
Ass i s tan t  Area B i o l o g i s t  
Chignik  Area 



APPENDIX A.9 BRISTOL BAY SOCKEYE SALMON 

FORECAST AREA: B r i  s t01 Bay 

SPECIES: Sockeye Salmon 

PRELIMINARY FORECAST OF THE 1989 RETURN: 

Po in t  Ranqe 

Tota l  Return: 30.3 m i l l i o n  20.7 - 40.1 M i l l i o n  

Escapement Goal : 12.7 m i l l i o n  10.7 - 14.7 M i l l i o n  

S. Peninsula Quota: 1.5 m i l l i o n  

Inshore Harvest:  16.1 m i l l i o n  8.5 - 23.9 m i l l i o n  

Forecasted harvests f o r  inshore B r i s t o l  Bay f i s h i n g  d i s t r i c t s  a re  as 
fo l l ows :  Naknek-Kvichak, 6.8 m i l l i o n ;  Egegik, 4.6 m i l l i o n ;  Ugashik, 2.9 
m i l l i o n ;  Nushagak, 1.4 m i l l i o n ;  Togiak, 0.5 m i l l i o n .  

FORECAST METHODS: 

The 1989 B r i s t o l  Bay fo recas t  i s  t h e  sum o f  i n d i v i d u a l  p red i ca t i ons  f o r  
n ine  r i v e r  systems (Kvichak, Branch, Naknek, Egegik, Ugashik, Wood, 
Igush ik ,  Nuyakuk, and Togiak) and f o u r  age classes (age 1.2, 1.3, 2.2, 
and 2.3 sockeye salmon). P red i c t i ons  f o r  each age c lass  r e t u r n i n g  t o  a  
r i v e r  system were ca l cu la ted  by averaging r e s u l t s  from t h r e e  simple 
1 i near regress ion  model s  based on the  re1 a t i  onshi p  between r e t u r n s  and 
e i t h e r  spawners, s i  b l  ings,  o r  smol t. Resul ts  from each regress ion  model 
were excluded from f i n a l  fo recas t  c a l c u l a t i o n s  i f  t h e  f i t  o f  t he  model 
was n o t  s i g n i f i c a n t  a t  t he  75% l e v e l  o r  i f  the  independent v a r i a b l e  was 
ou ts ide  the  range o f  pas t  data. The mean r e t u r n  o f  an age c lass  t o  a  
s p e c i f i c  r i v e r  system was used t o  p r e d i c t  r e t u r n s  when none o f  the  
models cou ld  be used. 

I n i t i a l  c a l c u l a t i o n s  were made us ing  data c o l l e c t e d  o n l y  s ince  1978. 
J u s t i f i c a t i o n  f o r  t h i s  was based on the  observat ion t h a t  t h e  number o f  
r e t u r n i n g  a d u l t s  produced from each spawner has shown a  dramatic 
increase s ince 1978. It was hoped t h a t  use o f  on l y  recent  da ta  would 
prov ide  a  more accurate est imate o f  t o t a l  sockeye salmon r e t u r n s  and 
would he1 p  c o r r e c t  t he  pas t  b ias  towards under - fo recas t ing  re tu rns .  
Performance o f  t h i s  method i n  1988 seemed t o  conf i rm t h i s  s ince  use o f  
recent  da ta  r e s u l t e d  i n  an 18% over - fo recas t ing  e r r o r  o f  t h e  t o t a l  
r e t u r n  w h i l e  use o f  a l l  da ta  would have r e s u l t e d  i n  a  24% under- 
f o recas t i ng  e r r o r .  To examine t h i s  hypothesis more c lose l y ,  hindcasted 
p r e d i c t i o n s  were a l so  made f o r  1984-1987. For t o t a l  B r i s t o l  Bay r e t u r n  
p r e d i c t i o n s ,  r e s u l t s  i nd i ca ted  t h a t  use o f  recent  da ta  would increase 
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accuracy (mean abso lu t e  percent  e r r o r ,  1984-1988: 14.0% using r ecen t  
d a t a ,  34.1% using a l l  d a t a )  and decrease  b i a s  (mean percent  e r r o r ,  1984- 
1988: 2.0% using r ecen t  d a t a ,  -34.1% using a l l  d a t a ) .  Unfortunately,  
f o r  ind iv idua l  system r e t u r n  f o r e c a s t s ,  r e s u l t s  s t r o n g l y  suggested t h a t  
use of r ecen t  d a t a  would decrease  accuracy and inc rease  b i a s .  This  
problem was most severe  when using r ecen t  d a t a  f o r  Nushagak D i s t r i c t  
system f o r e c a s t s  f o r  which accuracy decreased about f i v e - f o l d  ( e .g ,  , 
Wood River ,  mean absol u t e  percent  e r r o r ,  1984-1988: 72.2 using r e c e n t  
d a t a ,  15.0 using a l l  d a t a )  and a l a r g e  b i a s  toward ove r - fo recas t ing  was 
observed (e .g . ,  Wood River ,  mean percent  e r r o r ,  1984- 1988: 184.6% using 
r e c e n t  d a t a ,  -13.5% using a l l  d a t a ) .  For t h e  1989 f o r e c a s t  we have t r i e d  
t o  balance ga ins  and l o s s e s  i n  t o t a l  Br i s to l  Bay and indiv idua l  system 
f o r e c a s t  accuracy and b i a s  by using a l l  d a t a  f o r  Nushagak D i s t r i c t  
system p red ica t ions  and only r ecen t  d a t a  f o r  a l l  o t h e r  system 
p red ica t ions .  

FORECAST DISCUSSION: 

Based on t h e  methods decribed above, 30.3 mi l l i on  sockeye salmon a r e  
expected t o  r e t u r n  t o  Br i s to l  Bay in  1989. This  r e t u r n  would be 10% 
g r e a t e r  than t h e  previous 20 yea r  mean (27.6 m i l l i o n ;  range,  3.5 - 66.3 
m i l l i o n ) ,  but 19% l e s s  than previous 10 yea r  mean (37.5 m i l l i o n ;  range 
24.0 - 66.3 mi l l i on )  r e t u r n .  

Returns a r e  expected t o  exceed spawning escapement goa l s  f o r  a l l  
systems. The inshore  harves t  i s  expected t o  be 16.1 mi l l i on .  This  
ha rves t  would be 13% more than t h e  previous 20 y e a r  mean (14.2 m i l l i o n ;  
range,  0.7 - 37.7 m i l l i o n ) ,  but 26% l e s s  than t h e  previous 10 y e a r  mean 
(21.7 m i l l i o n ;  range 13.9 - 37.3 mi l l i on )  ha rves t .  An add i t i ona l  1 .5  
mi l l  ion Br i s to l  Bay sockeye salmon w i l l  be harvested during June i n  t h e  
Shumagin I s l ands  and South Unimak f i s h e r i e s  under g u i d e l i n e s  of t h e  
c u r r e n t  Alaska Board of F i she r i e s  management plan (8.3% of  t h e  t o t a l  
p ro j ec t ed  17.6 mil l  ion ha rves t ) .  

A1 though out -of - range  d a t a  were not used in  c a l c u l a t i o n s ,  they  suggest  
how ac tua l  r e t u r n s  may d e v i a t e  from t h e  preseason f o r e c a s t .  An 
extremely l a r g e  number of age-I1 smolt migrated t o  s ea  from t h e  Kvichak 
River dur ing  1987 (about 330 mil l  i on ) ,  and a l a r g e  number of age-2.1 
jacks  re turned  t o  t h e  Egegik River i n  1988 (about 0.1 m i l l i o n ) .  These 
d a t a  i n d i c a t e  t h a t  l a r g e  dev ia t ions  from predic ted  r e t u r n s  could occur 
f o r  both t h e  Kvichak and Egegik River systems. This  could p l ace  t h e  
ac tua l  t o t a l  r e t u r n  c l o s e r  t o  t h e  40.1 mil l  ion upper 1 imi t  of t h e  
f o r e c a s t  range. 

Stephen M. Fried 

Beverly A.  Cross 

Research B i o l o g i s t s  



APPENDIX A.10 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  

SPECIES: Chinook Salmon 

PRELIMINARY FORECAST OF THE 1989 RETURN: 

P o i n t  Ranqe 

T o t a l  Run: 128,600 58 - 199 thousand 

Escapement Goal : 75,000 

P r o j e c t e d  Harvest :  53,600 0  - 124 thousand 

FORECAST METHOD: 

L i n e a r  r eg ress ion  techniques were used t o  es t ima te  s i b l i n g  r e l a t i o n s h i p s  
f o r  t h e  f o u r  major  ch inook salmon age groups (age-1.2 on age-1.1, age- 
1.3 on age-1.2, age-1.4 on age-1.3, and age-1.5 on age-1.4). Meaningful  
r eg ress ions  were ob ta ined  f o r  e s t i m a t i n g  ages-1.3 and -1.4, w h i l e  t h e  
r e l a t i o n s h i p s  f o r  ages-1.2 and -1.5 were l e s s  than  des i red .  Ages-1.2 and 
-1.5 were es t imated  us ing  t h e  mean r e t u r n .  The f o u r  age group es t imates  
were summed t o  p rov ide  t h e  t o t a l  r u n  es t ima te  and t h e  c a l c u l a t e d  
f o r e c a s t  e r r o r s  were j a c k k n i f e d  t o  o b t a i n  80% con f idence  bounds. 

FORECAST DISCUSSION: 

The 1989 Nushagak D i s t r i c t  ch inook salmon fo recas ted  r e t u r n  o f  128,600 
f i s h  i s  below t h e  l o n g  te rm (1960-1988) and t e n  yea r  (1979-1988) 
averages o f  167,000 and 218,000, 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  
53,600 i s  a l s o  cons ide rab l y  l e s s  than  t h e  l o n g  te rm average o f  80,000 
and t e n  yea r  average o f  100,000 f i s h .  

B r i a n  G. Bue 
B i  o m e t r i c i  an 



APPENDIX B. l  A-Y-K HARVEST OUTLOOK BY AREA 

Kuskowkim Area 

With a few except ions, p ro jec ted  1989 Kuskokwim Area salmon harvests are 
l a r g e l y  based on the  prev ious f i v e  year  (1983-88) range o f  catches i n  a l l  
d i s t r i c t s .  The chinook salmon harvests i n  Kuskokwim Bay d i s t r i c t s  have 
dec l ined i n  recent  yers.  The 1989 harvest  p r o j e c t i o n  range o f  45,000-98,000 
chinook salmon f o r  t he  combined Kuskokwim Bay and R iver  f i s h e r i e s  i s  based on 
recent  f i v e  year  catches (1984-88) w i t h  the  record  catches made i n  1983 
excluded. Kuskokwim River  coho salmon have d isp layed a s t rong odd-even year  
cyc le  i n  recent  years. The 1989 p r o j e c t i o n  range f o r  t h e  Kuskokwim Area o f  
240,000 t o  606,000 coho salmon i s  based on the  odd year  harvests f o r  t h e  l a s t  
t en  years,. The 1984 Kuskokwim Bay coho salmon harvest  which was t h e  l a r g e s t  
on record  and exceeded the  recent  average harvest  by 40% has been excluded 
from t h e  recent  f i v e  year average which serves as the  bas is  o f  t h e  1989 
harvest  p r o j e c t i o n .  The a l l - t i m e  record  1988 chum salmon harvest  a l so  was n o t  
inc luded i n  t h e  development o f  t h e  1989 p r o j e c t i o n  range o f  212,000 t o  
657,000 chum salmon. The p ro jec ted  1989 sockeye salmon harves t  range i s  from 
62,000-195,000, 

Yukon Area 

Salmon r e t u r n  p r o j e c t i o n s  f o r  t he  Yukon R iver  du r ing  t h e  1989 season are 
based on an eva lua t i on  o f  brood year  run  s i z e  and s u r v i v a l .  Overa l l ,  t h e  1989 
chinook salmon r e t u r n  i s  a n t i c i p a t e d  t o  be average i n  s t rength .  The p ro jec ted  
harvest  f o r  t h e  1989 season i s  expected t o  be average rang ing  from 90,000- 
110,000. Assuming average su rv i va l ,  i t  i s  expected t h a t  t he  Yukon R iver  
summer chum run f o r  1989 w i l l  be above average i n  magnitude. The commercial 
harvest  should be s i m i l a r  t o  the  1987 harvest ,  ranging from 900,000 t o  
1,000,000. An average r e t u r n  o f  f a l l  chum salmon i s  a n t i c i p a t e d  i n  1989 which 
should a l l ow  an average (pre-1986) harvest  o f  145,000-320,000. The 1989 
season represents the  f i r s t  year o f  r e t u r n s  produced under the  Alaska Board 
o f  F i she r ies  conservat ion, s tock r e b u i l d i n g  p lan  i n i t i a t e d  i n  t h e  1986 
season. Comprehensive escapement in fo rmat ion  f o r  coho salmon i s  genera l l y  
l a c k i n g  f o r  t he  Yukon area. During 1985, escapement surveys i n  t he  Tanana 
River,  a major spawning t r i b u t a r y ,  i n d i c a t e d  average run  s t rength ;  there fore ,  
an average harvest  o f  50,000-90,000 i s  expected. 

Norton Sound 

Return and harvest  p r o j e c t i o n s  f o r  t h e  1989 Norton Sound commercial f i s h e r i e s  
are based l a r g e l y  on q u a l i t a t i v e  assessments o f  brood year  r e t u r n  s t reng th  
and sub jec t i ve  determinat ions o f  s u r v i v a l  o f  eggsand j u v e n i l e  f i s h .  The 
chinook salmon escapements f o r  pr imary parent  years were average and 
assuminig r e l a t i v e l y  normal s u r v i v a l  should produce an average r e t u r n  and 



harves t  ranging from 8,000-10,000. Pink salmon have developed a cyc l e  of  weak 
r e t u r n s  dur ing  odd y e a r s  due t o  a s e r i e s  of poor escapement dur ing  parent  
yea r s .  Consequently, pink salmon r e t u r n s  and ha rves t s  a r e  p ro j ec t ed  t o  be 
below average (0-5,000) f o r  1989. Brood yea r s  f o r  t h e  1989 chum salmon r e t u r n  
were below average runs ,  but during 1985 minimal escapement goa l s  were met. 
Therefore,  t h e  1989 r e t u r n  and harves t  i s  p ro jec ted  t o  be s l i g h t l y  below 
average ranging from 120,000-180,000. The 1989 coho r e t u r n  wi.11 be produced 
by t h e  1985 brood yea r  which produced below average ca tch  and escapement. 
Below average r e t u r n  and escapement a r e  pro jec ted  f o r  1989. A ca tch  of 
15,000-30,000 coho salmon i s  p ro j ec t ed .  

Kotzebue Sound Area 

The out look f o r  t h e  1989 Kotzebue chum salmon r e t u r n  and ha rves t  has a brood 
range due t o  c o n f l i c t i n g  run s t r e n g t h  i n d i c a t o r s .  The c y c l e  t h a t  has 
developed over  severa l  genera t ions  would suggest  a s t rong  r e t u r n .  However, a 
p ro j ec t ion  f o r  t h e  1989 commercial season based on an assessment of 
re1 a t i o n s h i p s  among y e a r  c l a s s e s  i n  t h e  1988 r e t u r n  sugges ts  a below average 
r e t u r n  and ha rves t ;  t h e r e f o r e ,  a very broad range of ha rves t s  has been 
pro jec ted  (200,000-500,000) . 



pend i x  Table  B.1. P re l  im ina ry  p r o j e c t i o n s  o f  t h e  1989 A-Y-K commercial 
salmon ha rves t  i n  thousands o f  f i s h  by management area 
and spec ies.  

Species 

Management Area Chinook Sockeye Coho P ink  Chum F a l l  Chum 

Kuskokwim Area 
Kuskokwim R i v e r  19-56 49-137 196-399 0 199-574 
Kus kokwim Bay 26-42 13- 58 46-207 0 13- 83 

T o t a l  45-98 62-195 240-606 0 212-657 

Yukon Area 90-110 0 50- 90 0 9 0 0 - 1 , 0 0 0 ~  145-320 

Nor ton Sound Area 8 -  10 0 15- 30 0 -5  120-180 

Kotzebue Area 0 0 0 200-500 
-- 

A-Y-K T o t a l  143-218 62-195 305-726 0-5 1,432-2,337 138-330 

I n  a d d i t i o n ,  a  p r o j e c t e d  ha rves t  o f  250,000 pounds o f  chum salmon r o e  i s  
a n t i c i p a t e d .  
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