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ABSTRACT 

The 1989 f i s h i n g  season produced another  record salmon ha rves t  i n  s p i t e  of severe  
management problems caused by t h e  grounding of t h e  M/V Exxon Valdez o i l  t anke r .  
A p re l iminary  t o t a l  o f  153.3 mi l l i on  salmon were harvested in  Alaskan waters .  
A l a r g e r  than expected B r i s t o l  Bay sockeye salmon ha rves t ,  and Southeas t  Alaska 
pink salmon ha rves t  were memorable high1 i g h t s  of t h e  1989 season.  The pre l  iminary 
es t imated  ex-vessel  p r i c e  paid f o r  t h i s  y e a r ' s  ha rves t  was over  $505 m i l l i o n ,  
second only  t o  1988's record of $750. Salmon ca t ches  a r e  expected t o  f a l l  i n  
1990, with a pro jec ted  harves t  of 108.2 mi l l i on  salmon. An expected poor even 
year  r e t u r n  of  pink salmon t o  Southeast  Alaska, a lower expected run of sockeye 
salmon t o  B r i s t o l  Bay, and an expected low wild s tock  pink salmon r e t u r n  in  
Prince William Sound a r e  some of t h e  f e a t u r e s  of t h e  1990 out look .  The 1990 
f i s h e r y  w i l l  no doubt be d i s rup ted  by unknown b io log ica l  and unant ic ipa ted  
management problems stemming from t h e  M/V Exxon Va7dez o i l  s p i l l  no t  considered 
in  t h e s e  f o r e c a s t s .  

KEY WORDS: Salmon, Oncorhynchus sp., salmon run f o r e c a s t ,  salmon ha rves t  
p ro j ec t ion  



INTRODUCTION 

T h i  s  report reviews A1 aska's 1989 commerci a1 salmon season and presents 
preliminary salmon run forecasts and harvest projections for  the 1990 commercial 
f i sher ies .  The report i s  released before final catch figures are avail able. This 
release i s  t o  provide preliminary information to  the Board of Fisheries, the 
fishing industry, and the public well before the season begins; 

Forecasts of runs (catch + escapements) for  major salmon f i sher ies  and 
projections of the statewide commercial salmon harvest have been pub1 ished yearly 
by the A1 aska Department of Fish and Game since 1969 (ADF&G 1969-1984; Eggers 
1985, 1986; Eggers and Dean 1987, 1988; Geiger and Savikko, 1989). I n  1989 the 
A1 aska Department of Fish and Game released formal herring forecasts for  the 
f i r s t  time. Forecasts for  other f i sher ies ,  such as the shel l f ish f i sher ies ,  will 
be forthcoming as re l iab le  methods are developed for  these species. 

The major fishing areas within the Southeast, Central, and Western s t a t i s t i c a l  
regions are shown in Figure 1. These regions and areas are the ones used in the 
Department's s t a t i s t i c a l  l ea f l e t  ser ies  and prior s t a t i s t i c a l  reports.  Ages and 
brood years for  1990 salmon runs by species are as follows: 

Age of Returning Salmon in Years 

Species 2 3 4 5 6 

Pink 1988 

C h u m  1987 1986 1985 

Coho 1987 1986 

Sockeye 

Chinook 1986 1985 1984 

On the average, the r u n  forecasts for  the total  number of salmon have been close 
to  the actual runs, with the forecast exceeding the run in 6 of the l a s t  20 
years (Table 1) .  The historical performance of the forecasted r u n  t o  major salmon 
f i sher ies  during the period 1970-1989 i s  shown in Figure 2 .  The historical 
projected statewide harvest ( tha t  i s  expected catch for  a l l  f i sher ies  in the 
s t a t e )  has also exceeded the actual harvest 10 out of the l a s t  20 years for 
chinook salmon, 7 out of the l a s t  20 years for  sockeye salmon, 5 out of the l a s t  
20 years for  coho, 7 o u t  of the l a s t  20 years for  pink salmon, and 6 o u t  of the 
l a s t  20 years for  chum salmon. The accuracy of the harvest projections, on a 
statewide basis are shown for  each salmon species in Figure 3 through Figure 7 .  
The common and sc i en t i f i c  names for  Alaska's Pacific salmon species are as 
fo l l  ows: 
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Figure  1 .  The 3 s t a t i s t i c a l  regions (Western, Cent ra l ,  Southeastern) and the 4 f i s h e r i e s  regions (Westward, 
A - Y - K ,  Cent ra l ,  Southeastern) o f  &Re A l a s k a  Department o f  F i s h  and Game, D i v i s i o n  of Commercial 
F i s h e r i e s .  



Table I .  Forecasted r e t u r n ,  harvest ,  escapement goa l ,  p r e l i m i n a r y  re tu rn ,  escapement, harvest ,  management 
e r r o r  ( i  .e. , the  d i f f e r e n c e  between r e a l  i zed  escapement and escapement goal ) , and r e t u r n  f o r e c a s t  
e r r o r  f o r  major  salmon f i s h e r i e s  where formal f o recas ts  a re  made, 1970-1989. Pro jec ted  and 
r e a l i z e d  Alaska commercial salmon harvests w i t h  absolute and r e l a t i v e  e r r o r ,  1970-1989. F iau res  
a r e  i n  thousands o f  salmon. 

O n l y M e j o r F l s h e r i e s W h e r e m ~  
Are Made 

A c u  
(Note Fig- Based on h l h h a y  Data) - 

a/ Managanent Ermr is Escapmmt minus Escapanent Goal 
b/ Forecant hm is Rehlm minus Acaul Rcaun 
C/ T&is emor h F'mjuied b e s t  minus A d  Huvcst 
dl  ForecantHnvcstrrsapmcntofHarvutPm~ 





Chinook Salmon Projections and Catch - 
Actual Catch 

1978 to 1990 
- + - Pro jrction 

Yrar 

Figure  3.  Re la t i onsh ip  between ac tua l  ca tch  (thousands) and p r o j e c t e d  c a t c h  
(thousands) f o r  Alaskan chinook salmon from 1970-1989, w i t h  the  1990 
p r o j e c t i o n .  



F igu re  4 .  R e l a t i o n s h i p  between ac tua l  c a t c h  ( m i l l i o n s )  and p r o j e c t e d  ca t ch  
( m i l l  i o n s )  f o r  Alaskan sockeye salmon f rom 1970-1989, w i t h  t h e  1990 
p r o j e c t i o n .  



Coho Salmon Projections rnd Catch - Actual Catch 
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Figure  5. Re1 a t i o n s h i p  between ac tua l  ca tch  (m i l  1 i ons )  and p r o j e c t e d  c a t c h  
( m i l  1  i ons )  f o r  Alaskan coho salmon from 1970-1989, w i t h  t h e  1990 
p r o j e c t i o n .  



Pink Salmon Projections and Catch - Actual Catch 

1978 to 1998 
- + - P r o j e c t i o n  

Figure 6. Relationship between actual catch (millions) and projected catch 
(millions) for Alaskan pink salmon from 1970-1989, with t h e  1990 
projection. 



F i g u r e  7. Re1 a t i o n s h i p  between a c t u a l  c a t c h  ( m i l l  i o n s )  and p r o j e c t e d  c a t c h  
( m i l l i o n s )  f o r  A laskan chum salmon from 1970-1989, w i t h  t h e  1990 
p r o j e c t i o n .  

Chum Salmon Projmctions and Catch - Actual C a t c h  
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Common and Vernacu la r  Names S c i e n t i f i c  Name 

ch inook,  ( k i n g )  Oncorhynchus tshawytscha 

sockeye, ( r ed )  Oncorhynchus nerka 

coho, ( s i l v e r )  Oncorhynchus k i s u t c h  

p i n k ,  (humpy, humpback) Oncorhynchus gorbuscha 

chum, (dog) Oncorhynchus ket a 

I n  t h e  e a r l y  1970s salmon runs  were weak th roughou t  t h e  s t a t e .  Throughout t h e  
1980fs,  c o n d i t i o n s  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  es management t o  ensure adequate we1 1  - d i s t r i b u t e d  salmon escapements. 
Salmon runs  have been l a r g e  i n  a lmost  a l l  areas o f  t h e  s t a t e  f o r  n e a r l y  a  decade, 
and we expect  t o  con t i nue  t o  en joy  l a r g e  salmon ha rves t s .  The 1989 f i s h e r y  was 
seve re l y  d i s r u p t e d  i n  some areas o f  A laska by t h e  grounding o f  t h e  Exxon Va7dex 
o i l  t anke r .  The 1990 f i s h e r y  w i l l  no doubt  be d i s r u p t e d  by unknown b i o l o g i c a l  
and u n a n t i c i p a t e d  management problems stemming f rom t h e  Exxon Valdez o i l  s p i l l  
n o t  cons idered  i n  these  f o r e c a s t s .  

DEFINITION OF TERMS 

Commerci a1 Harves t :  Those f i s h  harves ted  i n  f i s h e r i e s  o t h e r  t han  s p o r t  
and personal  use, and i n t ended  t o  be used f o r  
sa les .  T h i s  ca tego ry  i n c l u d e s  f i s h  caught  by t h e  
commecial f l e e t  i n  t h e  common p r o p e r t y  f i s h e r y ,  
and f i s h  harves ted  by ha t che ry  ope ra to r s  f o r  c o s t  
recovery .  

Common P rope r t y  Harvest :  F i s h  harves ted  by f i s h e r s  h o l d i n g  l i m i t e d  e n t r y  
permi ts ,  i ssued  by  t h e  s t a t e  o f  A laska  t o  ha rves t  
f i s h  f o r  commercial purposes. 

Cost Recovery Harves t :  F i s h  harves ted  by ha t che ry  ope ra to r s ,  s e p a r a t e l y  
f rom t h e  common p r o p e r t y  f i s h e r y ,  t o  f und  t h e  
o p e r a t i o n  o f  t h e  ha tchery .  

Escapement, spawning The p o r t i o n  o f  a  salmon r u n  which i s  n o t  harves ted  
popul  a t  i on o r  brood and s u r v i v e s  t o  reach  t h e  spawning grounds o r  
s tock :  ha tchery .  

Harves t  p r o j e c t i o n s  o r  Harvest  o u t l o o k s  a re  generated by  l o c a l  f i s h r i e s  
o r  ou t1  ook: managers f o r  a l l  areas o f  t h e  s t a t e .  Harves ts  a re  

based on t h e  formal  r u n  f o r e c a s t s  where a v a i l a b l e .  
For  f i s h e r i e s  where no fo rma l  r u n  f o r e c a s t  was 
generated t h e  ha rves t  o u t l o o k  i s  based on 
h i s t o r i c a l  averages s u b j e c t i v e l y  a d j u s t e d  based 
on r e c e n t  t rends ,  and l o c a l  knowledge o f  t h e  
f i s h e r i e s  s i t u a t i o n .  I n  genera l  h a r v e s t  o u t l o o k s  
a re  l e s s  r e l i a b l e  t han  fo rma l  r u n  f o r e c a s t s .  



Run Forecast: 

Salmon Run: 

Forecasts of the run (harvests + escapement) are 
estimated using information such as parent-year 
escapements, subsequent fry abundance, spring sea 
water temperatures, and escapement requirements. 

The total number of mature salmon returning in a 
given year from ocean rearing areas to coastal 
waters. 



PRELIMINARY REVIEW OF THE 1989 ALASKA COMMERCIAL SALMON FISHERY 

The 1989 commercial salmon ca t ch  i s  es t imated  t o  have produced a  ha rves t  o f  over  
153.3 m i l l i o n  f i s h  weigh ing a  t o t a l  o f  n e a r l y  700 m i l l i o n  pounds. T h i s  ha rves t  
exceeds t h e  p rev ious  r e c o r d  o f  146.3 m i l l i o n  taken d u r i n g  t h e  1985 season. 

The p r e l i m i n a r y ,  advance-pr ice,  ex-vessel  va lue  i s  es t imated  a t  over  $505 
m i l l i o n .  As a d d i t i o n a l  f i s h  t i c k e t s  a re  e d i t e d  and en te red  i n t o  t h e  system, and 
any year-end bonuses pa id ,  t h i s  f i g u r e  may r i s e .  Th i s  i s  t h e  second h ighes t  
va lue  f o r  A laska salmon f i s h e r i e s  i n  h i s t o r y ,  surpassed o n l y  by t h e  1988 f i g u r e  
es t imated  a t  over  $750 m i l l i o n .  I n  1989, salmon p r i c e s  were c a l c u l a t e d  t o  be 
o n e - h a l f  t o  o n e - t h i r d  lower  than  those  p a i d  i n  1988. Fac to rs  c o n t r i b u t i n g  t o  
these low ex-vessel  p r i c e s  i n c l u d e  t h e  reduced buy ing  power o f  t h e  Japanese yen 
(20% l e s s  than  t h e  p rev ious  year ) ,  su rp lus  salmon i n v e n t o r i e s  i n  Tokyo t h a t  were 
over  100,000 m e t r i c  t ons  g r e a t e r  than  e x i s t e d  t h e  p rev ious  year ,  inc reased  
Japanese ha tchery  p roduc t i on  o f  chum salmon, and inc reased  sa les  o f  
i n t e r n a t i o n a l l y  farmed salmon on t h e  open market.  

The 1989 salmon ha rves t  was cons ide rab l y  h i g h e r  than  t h e  preseason r u n  f o r e c a s t  
o f  127 m i l l i o n  (Table 2 ) .  Th i s  was due i n  l a r g e  p a r t  t o  t h e  near  r e c o r d  r u n  o f  
p i n k  salmon t o  Southeast Alaska. Close t o  59.4 m i l l i o n  p i n k  salmon were caught 
i n  Southeast A laska waters  i n  1989, second o n l y  t o  t h e  1941 r e c o r d  o f  60 m i l  1  i o n .  
S i m i l a r l y ,  i n  1989, B r i s t o l  Bay had t h e  f o u r t h  l a r g e s t  r u n  ever ,  r e s u l t i n g  i n  
t h e  second l a r g e s t  ha rves t  on record .  For  t h e  t h i r d  y e a r  i n  a  row t h e  Cook I n l e t  
sockeye r e t u r n s  were a1 so f a r  above a n t i c i p a t e d  1  eve1 s  . 
Hatchery c o n t r i b u t i o n s  t o  P r i nce  W i l l  iam Sound, Lower Cook I n l e t ,  and Kodiak 
generous ly  augmented harves ts  i n  those areas. Kod iak f s  K i t o i  Bay ha tchery  
a c t u a l l y  accounted f o r  over  80 percen t  o f  t h e  area harves t ,  as n e a r l y  a l l  common 
p r o p e r t y  f i s h e r i e s  remained c losed  f o r  t h e  season because o f  o i l  con tamina t ion  
f rom t h e  t anke r  M/V Exxon Va7dez, which s p i l l e d  10.8 m i l l i o n  g a l l o n s  a f t e r  
grounding on B l i g h  Reef, P r i nce  W i l l i a m  Sound. I n  t h e  Sound, over  33 pe rcen t  o f  
t h e  ha rves t  r e s u l t e d  f rom ha tchery  c o s t  recovery  e f f o r t s .  Harvests  occur red  i n  
t h e  t e r m i n a l  areas where no manageable common p r o p e r t y  f i s h e r y  c o u l d  be h e l d  
because o f  t h e  presence o f  o i l e d  waters  and beaches. 

Lower Cook I n l e t f  s  (LCI)  enhanced p i n k  salmon runs  aga in  i n  1989 p layed  a  major  
r o l e  i n  se ine  ha rves t s  f o r  area f ishermen, as t h e y  have i n  t h e  pas t .  The 
F i s h e r i e s  R e h a b i l i t a t i o n ,  Enhancement and Development (FRED) D i v i s i o n  es t ima tes  
t h a t  67% (998,600 salmon) o f  t h e  t o t a l  1989 LC1 commercial salmon ha rves t  o f  1.5 
m i l l i o n  were enhancement f i s h .  Le i su re  and Chenik Lake enhancement sockeye s tocks  
produced approx imate ly  73% (119,000) o f  t h e  t o t a l  LC1 ha rves t  o f  163,000 sockeye 
t h i s  season. A d d i t i o n a l l y ,  t h e  Tutka Lagoon Hatchery p roduc t i on  a long  w i t h  FRED 
Div is ion/Cook I n l e t  Seiners '  Assoc ia t i on  coope ra t i ve  r e a r i n g  p r o j e c t  a t  H a l i b u t  
Cove Lagoon accounted f o r  about 68% o f  t h e  1989 LC1 commercial p i n k  salmon 
ha rves t  o f  1.3 m i l l i o n  f i s h .  Est imates o f  t h e  ex-vessel  va lue  o f  FRED D i v i s i o n  
produced salmon a re  a t  l e a s t  67% ($1.7 m i l l i o n )  o f  t h e  t o t a l  $2.6 m i l l i o n  LC1 
va lue  f o r  t h i s  year .  

P r e l i m i n a r y  1989 ca t ch  es t imates  by f i s h i n g  area and s t a t i s t i c a l  r e g i o n  a re  
summarized i n  Table 3. These es t imates  a re  presented i n  more d e t a i l  by  management 
r e g i o n  i n  Tables 4 th rough  7. 



Table 2. Comparison of actual and forecast 1989 salmon runs, with errors and relative errors for some major Alaskan 
salmon fisheries. Units are millions of fish. a/ 

1989 1989 Run b/ Forecast Forecast Error cl Relative Error d/  
Area Species Harvest Escapement Harvest Run 
Southern Southeast Pinks 45.1 8.6 13.8 19.8 
Northern Southeast Pinks 12.6 4.6 7.0 11.6 
SE Troll Pinks 1.7 ---- 

Southeast Total Pinks 59.4 13.2 72.6 20.8 31.4 -41.2 -56.7% 

Prince William Sound Pinks 21.87 1.28 23.15 45.96 48.2 25.1 108.2% 
Chums 1.12 0.24 1.36 0.84 1.19 -0.17 -12.7% 

PWS Coghill District Sockeye 0.108 0.037 0.145 0.344 0.398 0.253 174.7% 

Copper River Sockeye 1.03 0.66 1.69 0.97 1.73 0.04 2.4% 
Chinook 0.031 0.037 0.068 0.042 0.057 -0.011 -15.6% 

I 
d 

';' Upper CookMet Sockeye 4.90 2.01 6.9 1 2.5 4.00 -2.91 -42.1% 

Kodiak Pinks 6.62 20.00 26.62 10.6 12.75 -13.87 -52.1% 
Upper Station, Early Sockeye 0.059 0.065 0.124 0.072 0.134 0.010 8.4% 
Upper Station, Late Sockeye 0.485 0.222 0.707 0.779 0.929 0.222 31.5% 
Frazer Sockeye 0.362 0.360 0.722 0.367 0.537 -0.185 -25.6% 

Chignik Sockeye 1.16 0.94 2.10 1.45 2.10 -0.00 -0.2% 

Bristol Bay 
Nushagak 
Total 

Sockeye 29.3 15.3 44.6 17.6 30.3 -14.3 -32.1% 
Chinook 0.017 0.078 0.095 0.054 0.129 0.033 34.9% 

126.4 54.4 180.9 102.4 133.9 

a,, Table updated March 5, 1990. 
b/ Run is Harvest plus Escapement 
c/ Error is Forecast Run minus Run 
d /  Relative Error is Error divided by Run times 100% 



Table 3. Pre l iminary 1989 Alaska comnercial salmon harvest by species and 

f i s h i n g  area. 

SPECIES 

Chinook Sockeye Coho Pink Chum Total 
- - - - - - - . - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Fishing Area 
- -----------------------------------------.----------------------------------------- 

Southern Southeastern 21 1,123 430 45,095 1,188 47,856 
Northern Southeastern 26 974 339 12,562 680 14,581 
Southeast T r o l l  240 18 1,364 1,659 68 3,350 

Southeastern S t a t i s t i c a l  288 2,115 2,133 59,317 1,935 65,787 
Region Tota l  

Cordova Area 

Cook I n l e t  Area 

Kodiak Area 

Chignik 

South Peninsula 

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

Region Tota l  

A leut ian Islands 

North Peninsula 

B r i s t o l  Bay Area 

Kuskokwim Area 

Yukon Area 

Norton Sound 

Kotzebue Area 

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

Region Tota l  

ALASKA TOTAL 

1 Compiled 5 March 1990, catches i n  thousands o f  f i sh .  



Table 4.  Prel iminary 1989 Southeastern Alaska c m r c i a l  salmon harvests 

by species and management area. 

SPECIES 
- - - . - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Chinook Sockeye Coho Pink Chum Tota l  
- - - - - - - - - - - * - - - - - - - - - - - - * - - - - . " - . - - - - - - - . - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Management Area 

Southern Southeastern 

Tree Point D r i f t  G i l l  Net 

Prince o f  Wales G i l l  Net 

G i l l n e t  Hatchery Terminal 

S t i k i n e  River G i l l  Net 

Southern D i s t r i c t s  Seine 

Annette I s land  Trap 

Annette I s land  G i l l  Net 

B l i n d  Slough 

Southern Southeastern t o t a l  21.14 1,122.64 429.77 45,094.94 1,187.61 47,856.10 

Nothern Southeastern 

Taku-Snettisharn G i l l  Net 1.81 
Lynn Canal G i l l  Net 1.99 
Yakutat G i l l  Net 0.79 
Northern D i s t r i c t s  Seine 2.73 
S.E. Hatchery Cost Recovery 18.80 

-----..--.- 
Northern Southeastern t o t a l  26.12 

Southeast T r o l l  1/ 240.22 17.93 1,364.04 1,659.38 68.23 3,349.80 
.................................................................. .................................................................. 

SOUTHEASTERN REGION TOTAL 287.48 2,115.00 2,132.57 59,316.77 1,935.44 65,787.26 

I /  Includes catch from Winter T r o l l  Fishery (October 1 ,  1988 - A p r i l  14, 1989). 
Compiled 04 January 1990, catches i n  thousands o f  f i sh .  



Table 5.  Prel iminary 1989 Central Region Alaska comnercial s a l m n  harvests 

by species and management area. 

SPECIES 

Chinook Sockeye Coho Pink Chun Total 
_ _ _ _ _ _ _ _ - - - - - _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - - . - ~ . - - - - - - - - - - - - - - - - . - - - v - - - - - - - - - - -  

Management Area 

Cordova Area 

Bering River 0.03 9.22 26.95 0.00 0.00 36.20 
Copper River 30.86 1,025.92 194.44 25.87 5.84 1,282.93 

Prince Wi l l i am Sound 

P.W.S General 0.67 9.85 69.42 13,125.07 667.56 13,872.57 
P.W.S. Hatcheries 0.00 0.02 52.30 8,006.37 129.52 8,188.21 
Coghi l l  D i s t r i c t  0.36 106.11 80.73 628.52 194.58 1,010.30 
Unakwik D i s t r i c t  0.03 21.41 0.02 41 -82 0.40 63.68 
Misc.(Ed. permits, o i l ,  etc.) 0.03 2.68 1.07 58.79 3.86 66.43 

Prince Wi l l iam Sound Tota l  1.09 140.07 203.54 21,860.57 995.92 23,201.19 

Cordova Area Tota l  

Cook I n l e t  Area 

Lower Cook I n l e t  

Southern D i s t r i c t  1.88 98.05 6.66 987.48 3.14 1,097.21 
Kamishak D i s t r i c t  0.00 46.39 0.00 256.66 7.80 310.85 
Outer D i s t r i c t  0.00 10.28 0.07 52.67 0.04 63.06 
Eastern D i s t r i c t  0.00 8.53 0.00 0.09 0.31 8.93 

- . - . * - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - . . - - * - - - - - - - - - - - - - - - - - - - -  
Lower Cook I n l e t  Total 1.88 163.25 6.73 1,296.90 11.29 1,480.05 

Upper Cook I n l e t  

Central D i s t r i c t  

Northern D i s t r i c t  

Upper Cook I n l e t  Tota l  25.31 4,906.35 272.03 62.38 123.45 5,389.52 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - . - - - - - - - . - - - - - - - - - - - . - - - -  

Cook I n l e t  Area Tota l  27.19 5,069.60 278.76 1,359.28 134.74 6,869.57 

B r i s t o l  Bay 

Naknek-Kvichak D i s t r i c t  

Nushagak D i s t r i c t  

Egegik D i s t r i c t  

Ugashik D i s t r i c t  

Togiak D i s t r i c t  

B r i s t o l  Bay Tota l  

CENTRAL REGION TOTAL 

Compiled 05 March 1990, catches i n  thousands o f  f i sh .  



Table 6. Pre l iminary 1989 Westward Region Alaska comnercial salmon harvests 

by species and management area. 

SPECIES 

Chinook Sockeye Coho Pink Chun Tota l  
- - --------- . . - . . . ------------------- .-- . ------------ .-------------------------*-----------------  

Management Area 

Kodiak Area 0.10 1,289.53 2.59 6,620.90 19.97 7,933.09 
Chignik Area 3.27 1,162.70 66.60 27.30 1.62 1,261 -49 
ALaska Peninsula and Aleut ians 

South Peninsula 7.05 2,660.71 443.84 7,292.66 994.23 11,398.49 
North Peninsula 10.95 1,718.69 227.55 4.10 157.18 2,118.47 
Aleut ian Islands 0.00 8.25 0.00 6.70 0.00 14.95 

--------...-...-----------------------------------.-------------* 
Alaska Penin. Aleut. Tota l  17.99 4,387.64 671.39 7,303.46 1,151.41 13,531.90 

................................................................. ................................................................. 
WESTWARD REGION TOTAL 21.36 6,839.87 740.58 13,951.66 1,173.00 22,726.48 

Compiled February 16, 1990, catches i n  thousands o f  f i sh .  



Table 7 .  Preliminary 1989 Arctic-Yukon-Kuskokwim c m r c i a l  salmon harvests 
by species and management area. 

SPECIES 
- - - - - . . - . - - . - . - . . . - - - - - - - - - . - - - - - - m . - - - - . . - - - - . - - . - - - - - - . - - - . - - - - *  

Chinook Sockeye Coho Pink Chum Total 
----------.-------.--------.---------...------....-*----.-.--.----*------------------*.-----.*-- 

Management Area 
------------------.---.----------.---------------.....---------...---------..-*----------------- 
Kuskokwim Area 

Kuskokwim River 43.22 42.75 479.86 0.46 749.18 1,315.47 
Kuskokwirn Bay 23.79 39.88 76.46 0.31 53.02 193.46 

---.-...-.-----....-.-.-------.-------------.-.----*-------.----- 
Kuskokwim Area Total 67.01 82.63 556.32 0.77 802.20 1,508.93 

Yukon River 

Lower Yukon River 94.02 0.00 67.17 0.00 1,090.28 1,251.47 
I/ Upper Yukon River 7.83 0.00 16.17 0.00 139.92 163.92 

Yukon River Total 101.85 0.00 83.34 0.00 1,230.20 1,415.39 

Norton Sound 
Kotzebue ~ r e a  

.................................................................. 
ARCTIC-YUKON-KUSKOKWIMREGION 174.64 82.89 683.75 0.89 2,329.63 3,271.80 

TOTAL 

1/ On the Upper Yukon River an addit ional 303,298 pounds of chum salmon roe was sold i n  addit ion 
t o  the f i s h  sold i n  the round. 

Compiled February 21, 1990, catches i n  thousands of f ish. 



Southeast Region 

The 1989 Southeast  Alaska salmon catch f o r  a l l  spec i e s  was approximately 65.8 
mi l l i on  f i s h ,  valued a t  about $128 mi l l i on  d o l l a r s  t o  t h e  fishermen. This  ca tch  
ranks second only t o  t h e  1941 t o t a l  harves t  of 67.8 m i l l i o n .  

The pink salmon ha rves t  t o t a l e d  approximately 59.4 mi l l i on  f i s h ,  which i s  over 
t h r e e  t ime a s  much a s  t h e  1988 harves t .  This  f i g u r e  i s  a l s o  over t r i p l e  t h e  1989 
Southeast  Alaska forecas ted  l eve l  of 19.5 mi l l i on  pink salmon, and near ly  
surpassed t h e  harves t  record of 60 m i l l i o n  pinks taken in 1941. Approximately 
76 percent  of t h e  harves t  was taken by southern Southeast  Alaska purse s e i n e  
f l e e t .  Se ine r s  i n  northern Southeast  A1 aska were provided add i t i ona l  f i s h i n g  
oppor tun i t i e s  when t h e  Board of F i she r i e s  e s t a b l i s h e d  t h e  Hawk I n l e t  s h o r e l i n e  
f i s h e r y .  The Board d i r e c t e d  t h a t  t h e  Department c l o s e  t h i s  f i s h e r y  nor th  of 
Point Marsden i f  more than 15,000 sockeye salmon were taken by t h e  s e i n e  f l e e t  
during J u l y .  This  f i s h e r y  proved very succes s fu l ,  t a r g e t i n g  on pink salmon while 
a t  t h e  same time not  exceeding t h e  sockeye quota.  

In 1989 t h e  t r o l l  ha rves t  was over 1 .6  mi l l i on  pink salmon (2.8% of t h e  t o t a l  
h a r v e s t ) ;  t h i s  was t h e  h ighes t  number of pink salmon ever  taken by t r o l l  gea r ,  
a s  many t r o l l e r s  t a r g e t e d  on them. 

Due t o  t h e  l a r g e  volume of pink salmon harvested in  Southeast  Alaska t h i s  yea r ,  
p rocessors  were forced t o  t r a n s p o r t  po r t ions  of t h e  ca tch  out  of Southeas t  Alaska 
f o r  processing.  Canned production of pink salmon a l s o  re turned  t o  h i s t o r i c a l l y  
high l e v e l s .  

The sockeye ha rves t  o f  2.1 mi 11 ion exceeded t h e  preseason ha rves t  p r o j e c t i o n s  
of 1 .5 mi l l  ion f i s h ,  with e x c e l l e n t  ca tches  again occurr ing  in  t h e  Noyes Is1 and 
f i s h e r y .  Catches in  Lynn Canal were t h e  bes t  ever  repor ted .  

The chum ha rves t  f e l l  f a r  below t h e  3 .5  mi l l i on  preseason p r o j e c t i o n ,  with a 
t o t a l  ha rves t  of only 1.9 mi l l i on  f i s h .  B io log i s t s  specu la t e  t h a t  t h e  f a c t o r s  
causing t h e  excep t iona l ly  poor 1987/1988 pink salmon runs a l s o  nega t ive ly  
inf luenced t h e  1989 chum salmon runs.  

Coho ca tch  t h i s  season exceeded preseason run f o r e c a s t  ha rves t  p r o j e c t i o n s  of 
1.5 mi l l i on  f i s h ,  with harves ts  of  about 2.1 mi l l i on  salmon. The t r o l l  ca tch  
alone i s  es t imated  t o  have landed approximately 1.4 m i l l i o n .  Catch per  u n i t  of 
e f f o r t  f i g u r e s  f o r  t r o l l  gea r  were e x c e l l e n t  f o r  t h e  e n t i r e  reg ion ,  p a r t i c u l a r l y  
in  t h e  o u t s i d e  a reas .  The t r o l l  harves t  through August 12 was 222 percent  of t h e  
1971-1980 average t r o l l  ca tch  f o r  t h a t  d a t e .  A t e n  day c l o s u r e  o f  t h e  t r o l l  
f i s h e r y  was implemented on August 14 t o  comply with t h e  Alaska Board of F i s h e r i e s  
Management Plan goal of a l l o c a t i o n  of  coho salmon between t h e  o u t s i d e  t r o l l  
f i s h e r y  and i n s i d e  t r o l l ,  ne t ,  and r ec rea t iona l  f i s h e r i e s ,  and t o  provide 
adequate migrat ion of coho t o  i n s i d e  a r e a s  t o  meet spawning requirements .  

The t r o l l  f i s h e r y  accounts f o r  t h e  l a r g e s t  por t ion  of t h e  Southeast  Alaska 
chinook ha rves t  of about 288,000 f i s h .  In 1989 t h e  t r o l l  harves t  of 240,000 
chinook represented  about 84 percent  of t h e  t o t a l  a l l  gea r  chinook ha rves t .  
Approximately 34,100 chinook o r  about 15 percent  of t h e  t o t a l  t r o l l  ha rves t  were 
taken during t h e  1989 winter  t r o l l  season from October 1 ,  1988 through April  
14, 1989. The summer t r o l l  season cons i s t ed  of severa l  1 imited openings during 



June t o  access  Alaska hatchery chinook, p lus  a  general  summer opening J u l y  1 -  
13. Approximately 33,200 chinook were harvested during spec i a l  June openings. 

The 1989 general  summer t r o l l  season remained open f o r  13 days.  This  was t h e  
second s h o r t e s t  season on record .  Approximately 167,300 chinook were taken during 
t h i s  per iod f o r  an average ca tch  r a t e  of 12,900 chinook per  f l e e t  day. This  was 
s i m i l a r  t o  t h e  1988 general  summer season which had a  12-day chinook opening with 
an average d a i l y  ca tch  r a t e  of 13,500. Chinook non-re ten t ion  r e g u l a t i o n s  were 
implemented during t h e  remainder of t h e  summer t r o l l  season from J u l y  14 through 
August 13, and August 24 through September 20. Several o u t e r  coas t a l  a r eas  of 
f requent  high chinook abundance were again c losed  t o  a l l  t r o l l i n g  dur ing  chinook 
non-re ten t ion  per iods  t o  reduce chinook hook and r e l e a s e .  

Central Region 

Prince William Sound 

The Prince William Sound Area (PWS) combined commercial salmon ha rves t  f o r  1989 
was 24.5 mi l l  ion f i s h .  This  ca tch  i s  s l i g h t l y  above t h e  t en  yea r  average of 20.0 
mi l l i on  f i s h ,  however an excep t iona l ly  l a r g e  por t ion  of t h i s  ca tch  (33%) was 
composed of  hatchery s a l e s  from t h e  pr iva te -non-prof i  t h a t c h e r i e s ,  l eav ing  a  
common proper ty  po r t ion  of t h e  ca tch  below t h e  10 yea r  average.  I t  a l s o  f e l l  
f a r  below preseason harves t  p ro j ec t ions  of 48.17 mi l l i on  salmon. 

A poor r e t u r n  of wild s tock  pink salmon was again observed in t h e  Sound, which 
was p a r t i c u l a r l y  d isappoin t ing  i n  1  i g h t  of t h e  b r i g h t  run f o r e c a s t .  Sockeye runs 
were above average i n  t h e  Copper and Bering River D i s t r i c t s  but  e s p e c i a l l y  weak 
in t h e  Coghill  D i s t r i c t .  Coho and chum production f e l l  c l o s e  t o  t h e  average 
ha rves t  l eve l  f o r  t h e  pas t  t en  yea r s .  

The March 24 grounding of t h e  t anke r  M/V Exxon Va7de.z and r e s u l t i n g  o i l  s p i l l  
had a  g r e a t  impact on t h e  management, a s  well a s  t h e  q u a n t i t y  and qual i t y  of t h e  
1989 salmon ha rves t .  

Operating under t h e  guide1 ines  provided by the memorandum of understanding (MOU) 
signed on June 8 ,  1989 by t h e  Alaska Departments of Fish and Game and 
Environmental Conservat ion,  s i g n i f i c a n t  measures were taken t o  i n su re  t h a t  t h e  
salmon ha rves t  would no be compromised by contamination from t h e  s p i l l .  Tes t  
f i  s h e r i e s ,  a e r i  a1 surveys,  beach wal ks and water  qual i t y  sampl ing programs were 
employed t o  eva lua t e  t h e  l i ke l ihood  of t h e  f i s h e r y  encounter ing o i l  t h a t  would 
contaminate f i s h i n g  gear  o r  a d u l t e r a t e  t h e  ca t ch .  Because of t h e  ex t ens ive  beach 
o i l i n g ,  t h e  Montague, Southwestern and Eshainy D i s t r i c t s  as well a s  po r t ions  of 
t h e  Northern and Northwestern D i s t r i c t s  remained c losed  throughout t h e  1989 
season. 

In s e p a r a t e  i n c i d e n t s  on consecut ive days i n  t h e  Es ther  S u b d i s t r i c t  and in  t h e  
Cannery Creek hatchery terminal  a r ea ,  o i l  was encountered by t h e  commercial 
f i s h i n g  f l e e t  which requi red  an immediate c l o s u r e  of  t h e  f i s h e r y .  The f i s h e r y  
was reopened 10 days l a t e r ,  with a  highly regula ted  on-the-grounds monitoring 
program and f i e l d  announcement openings and c l o s u r e s  s i m i l a r  t o  he r r ing  sac  roe  
f i s h e r i e s .  The t e n  day c l o s u r e ,  which occurred near t h e  peak of hatchery r e t u r n s  



t o  Cannery Creek and Esther, resul ted  in a high percentage of lower grade f i s h  
i n  the commercial catch.  

The value of the  combined commercial salmon harvest i s  estimated a t  $43 mill ion, 
excluding hatchery s a l e s .  The d r i f t  g i l l  net  catch i s  valued a t  approximately 
$23.8 mill ion, s e t t i ng  the  average earnings f o r  t he  estimated 480 permit holders 
t ha t  f ished in 1989 a t  $49,470. Seiners harvested about $18.9 mill ion worth of 
f i sh  s e t t i ng  the  average earnings f o r  the estimated 235 permit f l e e t  a t  $80,610. 
Because the Eshamy D i s t r i c t  was closed f o r  the  season, s e t  net  fishermen had no 
opportunity t o  f i s h  in the  Prince William Sound area in 1989. Escapements 
throughout the  Sound were mixed b u t  f o r  the  most pa r t  adequate. The wild stock 
pink systems of the  Southwestern and Montague D i s t r i c t s  and adjacent areas t h a t  
remained closed though the season had unexploited runs which resul ted  in 
escapements exceeding minimum desired l eve l s  while the  Eshamy Lake sockeye 
escapement was subs tan t ia l ly  above escapement goals. Minimum spawning object ives  
were reached o r  exceeded fo r  the  Copper River sockeye, chinook and coho salmon. 

A t o t a l  of approximately 32,000 chinook, 1.175 mil 1 ion sockeye, 425,000 coho, 
21.9 mill ion pink, and 1.0 mill ion chum salmon were caught. 

Upper Cook In l e t  

The presence of crude o i l ,  in the  form of mousse p a t t i e s ,  throughout the  t i d a l  
r i p  areas of the  Central D i s t r i c t  r esu l t ed  i n  the  complete c losure  of the  d r i f t  
g i l l  net  f i shery .  I n i t i a l  closures were made week-by-week, extending in to  longer- 
term closures  as the season progressed and o i l  d i s t r i bu t i on  trends were more 
c l ea r l y  defined. Mapping was accomplished through use of s i x  t e s t  f i sh ing  vessels  
working under department d i rect ion and supervision. Oil did not prove t o  be a 
major problem in the  s e t  g i l l  net f i shery .  Only one l imited c losure  ( t he  Upper 
Subdis t r i c t  south of the  Kasilof River) was required on Ju ly  7. 

The harvest of nearly 5.4 mill ion salmon ranks as the  eighth best  season on 
record, a1 though the  large  percentage of the  more highly valued sockeye salmon 
produced the  t h i rd  l a rge s t  ex-vessel value (approximately $57.8 mi l l ion) .  

Sockeye Salmon. The catch of 5.0 mil l ion sockeye salmon i s  the  fourth highest 
on record and accounted f o r  95% of the  ex-vessel value of the  t o t a l  f i shery .  
The harvest was double the  preseason run forecas t  of 2.5 mil 1 ion,  1 argely because 
of a g rea te r  than ant ic ipated run t o  the  Kenai River. Other major systems 
produced only poor t o  f a i r  runs. Accordingly, 95% of the  sockeye salmon harvest 
was taken in the  Upper Subdis t r i c t  ( t he  eas t s ide  s e t  net f i shery)  with a t  l e a s t  
a portion of t h i s  area open f o r  26 consecutive days. The f i shery  was surpr is ingly  
successful in deal ing with the  1 arge Kenai River surplus although the  escapement 
of 1.6 m i  11 ion sockeye salmon was more than doubl e the  maximum goal . Concern fo r  
escapement in the  Kasilof River l imited the  openings fo r  the  lower eas t s ide  s e t  
nets  during t he  peak of the  run. The Kasilof escapement to ta led  156,000, j u s t  
s l  igh t ly  above the  minimum goal . The Yentna River escapement f e l l  j u s t  shor t  of 
the  100,000 minimum goal while the  Crescent River escapement of 70,000 was well 
within the  desired range. 

The newly created f i shery  in l a t e  May and June near Big River proved 
disappointing,  producing a sockeye salmon catch of only 4,000 while the  950 
chinook salmon catch was only s l i g h t l y  below the  1,000 f i s h  cap es tabl ished by 



t h e  Board o f  F i s h e r i e s .  A l though t h e  sockeye salmon r u n  t o  F i s h  Creek d i d  n o t  
appear t o  be as s t r o n g  as f o recas t ,  t h e  l a c k  o f  a  d r i f t  f i s h e r y  r e s u l t e d  i n  a  
s u b s t a n t i a l  su rp lus  escaping p a s t  t r a d i t i o n a l  f i s h e r i e s .  The Kn i k  Arm te rm ina l  
f i s h e r y  was open f rom J u l y  23 through J u l y  29 and produced a  ha rves t  o f  42,000 
sockeye salmon and 7,000 coho salmon. The F i s h  Creek escapement was 67,000. 

Chum Salmon. The l a c k  o f  a  d r i f t  f i s h e r y ,  which no rma l l y  accounts f o r  90% o f  
t h e  chum salmon catch,  was t h e  p r imary  reason f o r  t h e  dismal ca t ch  o f  o n l y  
123,000 chum salmon, t h e  lowes t  ha rves t  on record .  The Sus i t na  R i v e r  r u n  appeared 
t o  be f a i r  t o  poor  a l though escapement, as indexed a t  t h e  Yentna sonar s i t e ,  was 
e x c e l l e n t .  The C h i n i t n a  Bay r u n  was ve ry  poor,  f o r c i n g  a  c l o s u r e  o f  t h e  s e t  n e t  
f i s h e r y  i n  e a r l y  August and de lay ing  t h e  d r i f t  opening t h e r e  u n t i l  August 28. 
Surveys i n d i c a t e d  t h a t  escapement was n o t  s a t i s f a c t o r y .  

Coho Salmon. The c u r r e n t  coho salmon ha rves t  o f  272,000 i s  t h e  l owes t  i n  9  years  
b u t  equal t o  . t h e  l o n g  term average. Run s t r e n g t h  t o  t h e  p r i n c i p l e  systems 
appeared t o  be f a i r  t o  good w i t h  l a t e - r u n  s tocks  appear ing s t r ong .  Escapement 
o f  e a r l y - r u n  Kenai R i v e r  coho was poor  d u r i n g  l a t e  J u l y  and e a r l y  August because 
t h e  e a r l y  r u n  was q u i t e  l a t e  b u t  appeared average a f t e r  t h e  season progressed. 
Sus i t na  R i v e r  coho escapement, as indexed a t  Yentna, was e x c e l l e n t .  

P i n k  Salmon. The 62,400 p i n k  salmon ha rves t  was w e l l  below expected l e v e l s ,  
p r i m a r i l y  because o f  t h e  l a c k  o f  a  d r i f t  f i s h e r y .  Run s t r e n g t h  appeared normal 
f o r  an odd year ,  and t h e  Yentna R i v e r  escapement was s u b s t a n t i a l l y  above average. 

Chinook Sa7mon. The ch inook salmon ca t ch  o f  25,300 was near  expected l e v e l s .  
The t a r g e t e d  f i s h e r y  i n  t h e  Nor thern  D i s t r i c t  produced a  ha rves t  o f  10,333 
ch inook salmon, below t h e  r e g u l a t o r y  quota o f  12,500. Most o f  t h e  rema in ing  
harves t  occur red  i n  t h e  Cent ra l  D i s t r i c t  eas t s i de  s e t  n e t  f i s h e r y .  Escapement 
o f  l a t e - r u n  Kenai R i v e r  ch inook salmon f e l l  j u s t  s l i g h t l y  below t h e  newly 
es tab l  i shed  optimum goal  o f  22,500. 

Lower Cook I n l e t  

The 1989 ha rves t  o f  1,480,138 salmon ranks  as t he  e i g h t h  b e s t  season over  t he  
l a s t  30 years .  The t o t a l  ex-vessel  va lue  o f  t h e  f i s h e r y  was approx imate ly  $2.56 
m i l l i o n .  

Chinook Salmon. The ch inook salmon ca t ch  o f  1,893 f i s h  i s  a  r e c o r d  and was due 
e n t i r e l y  t o  enhanced p roduc t i on  i n  t h e  H a l i b u t  Cove Lagoon and Se ldov ia  Bay 
areas. Set g i l l  n e t s  accounted f o r  68% o f  t h e  ca tch .  Set g i l l  n e t s  i n  Se ldov ia  
Bay, which have averaged l e s s  than 10 ch inook salmon p e r  yea r  s i nce  1971, had 
a  ha rves t  o f  182 ch inook t h i s  year .  

Sockeye Sa7mon. The runs  t o  l a k e  s t o c k i n g  p r o j e c t s  a t  Chenik and L e i s u r e  Lakes 
were much weaker than  p ro jec ted ,  and con t inued  poor  p roduc t i on  a t  E n g l i s h  Bay 
Lakes and D e l i g h t  and Des i re  Lakes i n  Nuka Bay r e s u l t e d  i n  a  ha rves t  cons ide rab l y  
below t h e  pre-season p r o j e c t e d  harves t  of 425,000 f i s h .  The ha rves t  o f  163,271 
sockeye was 65 pe rcen t  above average f o r  Lower Cook I n l e t ,  b u t  38,900 f i s h  were 
harvested i n  t h e  Cook I n l e t  Aquacul ture Assoc ia t i on  t e rm ina l  ha rves t  area a t  
Chenik Lake. Spawning escapements were good i n  a l l  systems except  E n g l i s h  Bay 
Lakes. One e x c i t i n g  t u r n  o f  events  was t h e  d i scove ry  o f  approx imate ly  2,000 
sockeye i n  a  t h i r d  l a k e  system i n  Nuka Bay. T h i s  new l a k e  system i s  comprised 



o f  two small lakes  created by a  receding g l a c i e r  l oca ted  two m i l e s  n o r t h  o f  
Desi re Lake i n  McCarty F jo rd .  

Coho Salmon. The coho harvest  o f  6,743 f i s h ,  al though below average, was very 
good cons ider ing  t h a t  t he  major harvest  areas cou ld  n o t  be opened because o f  the  
presence o f  o i l .  Set ne ts  i n  t h e  Southern D i s t r i c t  harvested 71% o f  t he  f i s h  
w i t h  the  ca tch  o f  4,792 coho being the  f i f t h  h ighes t  on record .  I n c i d e n t a l  seine 
catches o f  coho du r ing  d i r e c t e d  p i n k  and chum salmon f i s h e r i e s  i n d i c a t e d  runs 
were very good, b u t  adverse weather i n  l a t e  August and September prevented a e r i a l  
survey est imates o f  escapements i n  several  key producing systems. 

Pink Salmon. P i  n  k  salmon r e t u r n s  were general l y  much s t ronger  than forecasted 
f o r  a l l  areas o f  Lower Cook I n l e t .  The harvest  o f  1,296,926 p i n k  salmon was 55% 
above average. Returns t o  the  Tutka Hatchery f a c i l i t y  i n  Tutka Bay and H a l i b u t  
Cove Lagoon accounted f o r  880,000 f i s h  o r  68% o f  t he  harvest .  The Kamishak 
D i s t r i c t  ca tch  o f  256,669 was 25% above t h e  pre-season p r o j e c t i o n  and was the  
second l a r g e s t  catch on record.  Harvests a t  Desi re Creek and Humpy Creek 
accounted f o r  t he  remainder o f  t he  harvest .  

Escapements were genera l l y  achieved i n  most major producing systems. Because o f  
o i l  problems several s u b d i s t r i c t s  i n  t he  Outer D i s t r i c t  cou ld  n o t  be opened t o  
se in ing .  Severe "over escapement" occurred t o  the  th ree  major p i n k  salmon streams 
i n  t h e  Kamishak D i s t r i c t ,  and was p r i m a r i l y  t he  r e s u l t  o f  several  problems 
r e l a t i n g  t o  the  o i l  s p i l l .  

Chum Sa7mon. The chum salmon harvest  o f  11,305 f i s h  was t h e  lowest  on record  
and represented o n l y  8.7% o f  t h e  pre-season pro jecteded harvest .  Runs were 
d e f i n i t e l y  weaker than an t i c i pa ted .  The complete c losu re  o f  t he  southern p o r t i o n  
o f  t he  Kami shak D i s t r i c t  because o f  o i l  was requ i red .  Spawning escapement were 
genera l l y  good i n  the  Kamishak D i s t r i c t ,  bu t  were below des i red  l e v e l s  i n  t h e  
o ther  t h ree  d i s t r i c t s .  

Subsistence-Persona7 Use. The subsistence f i s h e r y  i n  t h e  Por t  Graham-English 
Bay area was open from A p r i l  1 t o  May 31 and was c losed from June 1 t o  J u l y  12 
because o f  t he  poor sockeye run  t o  Engl i s h  Bay Lakes. The f i s h e r y  reopened from 
J u l y  13 t o  September 30. No g i l l  n e t  harvest  occurred because o f  concern over 
t he  p o t e n t i a l  f o r  i nges t i on  o f  o i l  contaminated f i s h  by v i l l a g e  res iden ts .  

Personal use permi t  issuance f o r  Kachemak Bay cont inued an upward t r e n d  f o r  t he  
second consecut ive year  a f t e r  remaining re1  a t i v e l y  stab1 e  from 1981 t o  1987. 
A t o t a l  o f  466 permi ts ,  an 8% increase from 1988, were issued t h i s  year.  Based 
on p r e l  im inary  re tu rns ,  t he  coho harvest  o f  7,215 f i s h  was very good and was the  
second h ighest  on record; t he  record  coho harvest  i s  7,303 s e t  i n  1982. Coho runs 
t o  s tock ing  p r o j e c t s  i n  Caribou Lake and on Homer S p i t  c o n t r i b u t e d  g r e a t l y  t o  
t he  increased harvest  and poss ib l y  t he  increased f i s h i n g  e f f o r t .  

B r i s t o l  Bay 

The 1989 B r i s t o l  Bay commercial salmon season was a  very p roduc t i ve  one 
h i g h l i g h t e d  by a  much g rea te r  than expected run  o f  sockeye salmon. The inshore 
sockeye run  t o t a l e d  44.0 m i l l  i o n  f i s h  as compared t o  the  preseason r u n  fo recas t  
o f  28.9 m i l l i o n .  A l l  d i s t r i c t s  except Togiak experienced g rea te r  than expected 
sockeye runs.  A  commercial harvest  o f  28.7 m i l l  i o n  sockeye was achieved, t he  



second l a r g e s t  on r e c o r d  f o r  B r i s t o l  Bay, t r a i l i n g  o n l y  t h e  37.4 m i l l  i o n  f i s h  
harves ted  1983. The 1989 t o t a l  sockeye salmon r u n  was t h e  f o u r t h  1  a rges t  recorded  
over  t h e  38 yea rs  (1952-1989) t h a t  t o t a l  r u n  d a t a  have been c o l l e c t e d .  It was 
exceeded o n l y  by r uns  i n  1980 (62.5 mi 11 i on ) ,  1965 (53.1 mi 11 i o n )  , and 1983 (45.9 
m i l l i o n ) .  I t  was approx imate ly  t w i c e  t h e  38 y e a r  average (21.8 m i l l i o n ) .  

The commercial ch inook  salmon ha rves t  t o t a l e d  40,000 f i s h ,  t h e  second s m a l l e s t  
ha r ves t  recorded  over  t h e  40 yea r  p e r i o d  (1950 t o  1989). Only  t h e  30,000 f i s h  
ca t ch  i n  1975 was sma l l e r .  I t was f a r  below t h e  20 y e a r  ha rves t  average (1969 
t o  1988) o f  121,000 f i s h .  The chum salmon ha rves t  t o t a l e d  1,172,000 f i s h ,  
s l  i g h t l y  above t h e  20 yea r  average o f  1,043,000. The p i n k  salmon h a r v e s t  t o t a l e d  
l e s s  than  1,000 f i s h ,  normal f o r  an o f f  c y c l e  year .  The coho salmon c a t c h  was 
238,384 f i s h .  T h i s  t o t a l  i s  s l i g h t l y  below t h e  10 y e a r  (1979 t o  1989) average 
ha rves t  o f  290,000 coho salmon. P r i o r  t o  1979 coho salmon were n o t  emphasized 
n e a r l y  as i n t e n s i v e l y  i n  t h e  harves t .  

The t o t a l  bay-wide salmon ha rves t  f o r  1989 s tands a t  approx imate ly  30,164,000 
f i s h .  The es t ima ted  t o t a l  ex-vessel  va l ue  o f  t h e  1989 salmon f i s h e r i e s  i s  $174.5 
m i l l i o n ,  t h e  second h i g h e s t  on r e c o r d  exceeded o n l y  by  t h e  1988 va lue  o f  $180.3 
m i l l i o n .  

Sockeye Salmon. The 1989 i nsho re  sockeye salmon r u n  o f  44.0 m i l l i o n  i s  15.1 
m i l l i o n  f i s h  g r e a t e r  t han  f o r e c a s t .  A l l  d i s t r i c t s  except  Tog iak  shared i n  t h e  
g r e a t e r  than  a n t i c i p a t e d  run,  and a l l  b u t  Togiak exceeded t h e  escapement p o i n t  
goa l s .  The dominant age group i n  t h e  r u n  was t h e  5 (3 )  component (age 2.2). The 
peak r u n  t i m i n g  appeared normal i n  most d i s t r i c t s ,  a l though  as i n  most yea rs  o f  
h i g h  r e t u r n ,  t h e  r u n s  s t a r t e d  s t r o n g  e a r l y  and had l o n g  t a i l s .  The i s s u e  o f  
sockeye i n t e r c e p t i o n  a t  Egegik  remained a p r ime t o p i c  o f  d i s c u s s i o n  on t h e  
grounds d u r i n g  t h e  season, b u t  because o f  l a r g e  r u n s  i n  a d j o i n i n g  d i s t r i c t s ,  i t  
was n o t  t h e  f o c a l  p o i n t  o f  f ishermen/media a t t e n t i o n  as i n  1988. P r e l i m i n a r y  
sca le  p a t t e r n  s t u d i e s  o f  p o r t i o n s  o f  t h e  Egegi k  D i s t r i c t  sockeye c a t c h  i n d i c a t e d  
i n t e r c e p t i o n  was aga in  ev i den t ,  p a r t i c u l a r l y  i n  t h e  age group 5 (3 )  f i s h  d e s t i n e d  
f o r  t h e  Kv ichak  D i s t r i c t .  A n a l y s i s  o f  o t h e r  age groups i s  c u r r e n t l y  c o n t i n u i n g .  
The poor  performance o f  t h e  Togiak sockeye r u n  i n  l i g h t  o f  s t r o n g  r u n s  t o  t h e  
r e s t  o f  B r i s t o l  Bay remains an enigma. Both t h e  ma jo r  sockeye p roduc ing  areas 
i n  t h e  Togiak D i s t r i c t  (Togiak and Kulukak R i v e r s )  y i e l d e d  ve ry  weak runs .  

Chinook Sa7mon. The ch inook  salmon r u n  t o  a l l  B r i s t o l  Bay d i s t r i c t s  was 
d i s a p p o i n t i n g l y  smal l  f o r  t h e  t h i r d  consecu t i ve  year .  Commercial h a r v e s t s  were 
below average i n  every  d i s t r i c t .  T h i s  marks t h e  f o u r t h  consecu t i ve  y e a r  t h a t  
commercial ch inook  salmon ha rves t s  i n  B r i s t o l  Bay d i s t r i c t s  have been below 
average. 

Escapements were a1 so poor  t o  f a i r  bay-wide. An ex tens i ve  commercial f i s h i n g  
c l o s u r e  ( n e a r l y  a  month) was necessary t o  o b t a i n  approx imate ly  78,000 ch inook  
salmon i n  t h e  Nushagak R i v e r  escapement ( p o i n t  escapement goal  = 75,000). The 
Naknek and Egegi k  D i s t r i c t  escapements were a1 so 1 ower t han  des i r ed .  T h i s  dec l  i n e  
seems t o  be a f f e c t i n g  a l l  B r i s t o l  Bay d i s t r i c t s  which would t e n d  t o  i n d i c a t e  an 
ocean s u r v i v a l  p r o b l  em r a t h e r  than  an i so l  a ted  f r esh -wa te r  m o r t a l  i t y  f a c t o r  f rom 
a  p a r t i  c u l  a r  d ra inage .  

Chum Salmon. The chum salmon ha rves t s  i n  B r i s t o l  Bay were a  1  i ttl e  above average 
i n  t h e  Naknek-Kvichak, Egegik, and Ugashik D i s t r i c t s  w h i l e  s l i g h t l y  below average 
i n  t h e  Nushagak and Togiak D i s t r i c t s .  O v e r a l l ,  t h e  bay-wide ha rves t  o f  1,172,000 



chums was s l i g h t l y  above the 1969 t o  1988 average of 1,043,000. The extensive 
f ishing necessary t o  harvest excess sockeye was responsible f o r  weak chum 
escapements in the  Naknek-Kvichak, Egegi k, and Ugashi k D i s t r i c t s .  

Pink  Salmon. Pink salmon return in strength during even numbered years on 
Bristol  Bay. The cycle i s  very weak during odd numbered years and the  1989 season 
was no exception, yielding a commercial harvest of 511 f i s h .  

Coho Salmon. The 1989 coho salmon harvest was about average in a l l  Bristol  Bay 
d i s t r i c t s  except the  Nushagak. The Nushagak harvest of 77,000 coho was about 
half the  136,000 ten year average (1979 t o  1989). Fishing time was reduced by 
Emergency Order a t  times in the  Egegik, Nushagak, and Togiak D i s t r i c t s  in 
attempts t o  boost escapement r a t e s .  The estimated harvest of coho i s  
approximately 242,000 f i s h .  

Arctic- Yukon-Kuskokwim 

Yukon River 

A t o t a l  of 1,441,240 salmon were commercially harvested in the  Alaskan portion 
of the  Yukon River in 1989. The catch was composed of 102,296 chinook salmon, 
966,279 summer chum, 287,179 f a l l  chum, and 85,486 coho salmon. Addit ionally,  
a record 288,549 pounds of summer chum salmon roe and 14,749 pounds of f a l l  chum 
salmon roe were harvested. The chinook salmon catch was 15 percent below the 
recent 5-year average (1984-1988). The summer chum salmon and roe production were 
41 percent and 35 percent, respectively,  g rea te r  than the  recent  5-year average. 
The f a l l  chum salmon harvest in the  Alaska portion of the  drainage was 85 percent 
g rea te r  than the  1984-1988 average. A near record coho harvest was achieved. The 
commerci a1 harvest by Canadian fishermen was 9,439 chinook salmon (18 percent 
below the  5-year average), and approximately 17,000 f a l l  chum salmon (40 percent 
be1 ow the  recent  5-year average). Yukon River f i shermen in A1 as ka received an 
estimated $10.1 mill ion f o r  t h e i r  catch,  approximately 30 percent g r ea t e r  than 
the  recent  5-year average. Nine buyer-processors operated in the  Lower Yukon 
Area, and 16 buyer-processors and 11 regis tered ca t che r - s e l l e r s  operated in the  
Upper Yukon Area of Alaska. The Lower Yukon Area includes the  coastal  waters of 
the  d e l t a  and t h a t  portion of the  drainage from the  mouth t o  Old Paradise Vil l  age 
(River Mile 301). The Upper Yukon Area i s  t h a t  portion of the  drainage upstream 
of Old Paradise Village t o  the  US/Canada border, including the  Tanana River 
drainage. 

Lower Yukon fishermen received an average pr ice  per pound of $2.77 f o r  chinook, 
$0.34 f o r  summer chum, $0.50 f o r  f a l l  chum, and $0.66 f o r  coho salmon. Upper 
Yukon commercial fishermen received an estimated per-pound average p r ice  of 
$0.83 f o r  chinook, $0.27 f o r  summer chum, $0.27 f o r  f a l l  chum, $0.35 f o r  coho 
salmon, and $4.41 f o r  salmon roe. 

The Yukon de l t a  was generally f r e e  of i c e  by May 31. Chinook salmon migratory 
timing i n to  the  lower r i v e r  appeared t o  be about average while summer chum salmon 
migratory timing was ear ly .  In response t o  ea r ly  r u n  timing and the  l a rge  
abundance of summer chum salmon, special  r e s t r i c t e d  mesh s i z e  ( s i x  inch o r  
smaller) f i shing periods were implemented p r io r  t o  the  f i r s t  unres t r ic ted  mesh 
s i z e  f i sh ing  periods in D i s t r i c t s  1 and 2 .  This allowed an e a r l i e r  s t a r t  of the  



commercial f i s h i n g  season and an inc reased  harves t  o f  summer chum salmon than  
would have r e s u l t e d  i f  t h e  f i s h e r y  had been delayed u n t i l  s u f f i c i e n t  ch inook  were 
p resen t  t o  i n i t i a t e  t h e  u n r e s t r i c t e d  mesh s i z e  f i s h e r y .  

Commercial chum salmon harves ts  i n  1988 and e a r l y  i n  t h e  1989 season i n d i c a t e d  
t h a t  12-hour f i s h i n g  pe r i ods  p rov ided  ample o p p o r t u n i t y  f o r  f ishermen t o  ha rves t  
chums and t o  a l l o w  buyers t o  handle t h e  volume o f  f i s h  d u r i n g  a  1  arge run .  Th is  
schedule was ma in ta ined  f o r  t h e  summer chum f i s h e r y ,  r e s u l t i n g  i n  a  12-hour 
r e d u c t i o n  i n  f i s h i n g  t ime  p e r  p e r i o d  f rom p r i o r  years  d u r i n g  t h i s  p o r t i o n  o f  t h e  
run .  The commercial f i s h i n g  season c losed  J u l y  15 by r e g u l a t i o n .  

As i n  r e c e n t  years,  t h e  summer chum salmon f i s h e r y  i n  D i s t r i c t  4  was 
predominant ly  a  salmon r o e  f i s h e r y .  There were twe l ve  48-hour pe r i ods  t h i s  
season, r e s u l t i n g  i n  t h e  s a l e  o f  283,300 pounds o f  chum r o e  and 18,600 f i s h  i n  
t h e  round. 

I n i t i a l l y ,  f a l l  chum salmon m i g r a t o r y  t i m i n g  i n t o  t h e  l owe r  r i v e r  appeared t o  
be e a r l y .  However, by l a t e  August, i t  was apparent t h a t  r u n  t i m i n g  was average 
and o f  l o n g e r  d u r a t i o n  than  o t h e r  comparable years .  The f a l l  season commercial 
salmon f i s h e r y  was opened by emergency o r d e r  on J u l y  28 i n  D i s t r i c t  1, and J u l y  
30 i n  D i s t r i c t s  2  and 3. A  t o t a l  o f  143,000 f a l l  chums had been taken  as o f  
August 16. H i s t o r i c a l  t e s t  f i s h i n g  and sonar da ta  i n d i c a t e d  t h a t  u s u a l l y  by 
August 17 over  80 percen t  o f  t h e  r u n  has passed. However, a d d i t i o n a l  f i s h i n g  
p ressure  was a l lowed a f t e r  t h a t  da te  as chum catches increased i n  t h e  t e s t  
f i s h e r y .  The commercial f i s h i n g  season c l osed  by emergency o rde r  on August 25 
i n  D i s t r i c t  1 and on August 27 i n  D i s t r i c t s  2  and 3.  Sonar da ta  i n d i c a t e d  t h a t  
coho salmon passage r a t e s  were lower  than  a l l  p rev ious  years  (1985-1988). 

The summer chum and ch inook salmon f i s h e r y  i n  D i s t r i c t  4  was c l osed  on August 
1  i n  o r d e r  t o  eva lua te  t h e  e a r l y  p o r t i o n  o f  t h e  f a l l  r u n  p r i o r  t o  a l l o w i n g  any 
commercial removal. Based on catches f rom t h e  t e s t  f i s h  wheel near  Ruby and on 
subs is tence catches, t h e  r u n  was judged t o  be as s t r o n g  o r  s t r o n g e r  than  
a n t i c i p a t e d .  Accord ing ly ,  t h e  commercial f i s h i n g  season was reopened on August 
6. 

A 1  though f a l l  chum salmon escapements appeared t o  be good i n  t h e  Tanana and 
Porcupine R i v e r  dra inages,  escapement i n  t h e  mainstem Yukon R i v e r  i n  Canada 
was we1 1  be1 ow d e s i r e d  1  eve1 s. The Department o f  F i s h e r i e s  and Oceans p r e l  im ina ry  
spawning escapement es t ima te  based on mark and recap tu re  was approx imate ly  35,000 
f i s h ,  w e l l  below t h e  i n t e r i m  escapement o b j e c t i v e  o f  90,000-135,000 f i s h .  

Kuskokwim 

The f i r s t  t h r e e  pe r i ods  i n  t h e  l owe r  Kuskokwim R i v e r  D i s t r i c t  had a  below normal 
f i s h i n g  e f f o r t  due t o  a  s t r i k e  f o r  h i g h e r  p r i c e s  by t h e  f ishermen.  Labor 
n e g o t i a t o r s  s e t t l e d  t h e  s t r i k e ,  and t h e  f i s h i n g  season con t inued  i n  a  normal 
manner f o r  t h e  d u r a t i o n  o f  t h e  season. The es t imated  va lue  o f  t h e  Kuskokwim 
salmon f i s h e r y  f o r  1989 i s  approx imate ly  5.2 m i l l i o n  d o l l a r s .  Th i s  i s  l e s s  than  
h a l f  o f  t h e  1988 va lue  es t ima te  ($12.36 m i l l i o n ) .  The ch inook ca t ch  o f  43,200 
i n  t h e  Kuskokwim R i v e r  D i s t r i c t s  1 and 2  exceeded t h e  f i v e - y e a r  average o f  
36,200. The sockeye ca t ch  o f  42,700 was t h e  second l owes t  on r e c o r d  f o r  t h e  l a s t  
decade. The chum salmon ca t ch  o f  749,200 exceeded t h e  p rev ious  f i v e - y e a r  average 
o f  577,700 as w e l l  as be ing  t h e  second h i g h e s t  ca t ch  on record .  The chum salmon 
ca t ch  i n  1988 was t w i c e  t h e  p rev ious  r e c o r d  a t  1,381,700. The 1989 coho salmon 



ca t ch  of 474,900 i s  t h e  4 t h  h i ghes t  ca t ch  and below t h e  f i v e - y e a r  average o f  
508,500. The commercial coho catches i n  1984 and 1986 were reco rds  a t  623,500 
and 660,000 and dominated t h e  average. 

The ch inook ha rves t  o f  20,800 i n  D i s t r i c t  4, Quinhagak, was 4,500 l owe r  than  t h e  
p rev ious  f i v e - y e a r  average. The sockeye ha rves t  o f  20,600 was comparable t o  1986 
and 1988 catches o f  21,000. The sockeye ha rves t  was w e l l  above t h e  p rev ious  f i v e  
year  average o f  14,900. The coho ca t ch  was average t o  below average a t  44,600, 
compared t o  t h e  f i v e - y e a r  average o f  68,300 coho salmon. The chum ca t ch  o f  39,400 
i s  above t h e  f i v e - y e a r  average o f  27,600. 

D i s t r i c t  5, Goodnews Bay, had a low ch inook ca t ch  o f  2,900. T h i s  was 2,000 l owe r  
than  t h e  p rev ious  f i v e - y e a r  average. The sockeye ca t ch  o f  19,000 i s  a l ow  t o  
average ca t ch  w h i l e  t h e  coho ca t ch  was average a t  32,000. The 13,600 chum salmon 
harves ted  i n  t h i s  d i s t r i c t  was below t h e  f i v e - y e a r  average o f  16,600 f i s h .  

Nor ton Sound 

The 1989 Nor ton  Sound commercial salmon f i s h e r y  produced a t o t a l  ca t ch  o f  92,811 
f i s h .  Chum salmon were again one o f  t h e  p r ima ry  commercial spec ies i n  t h e  Sound, 
w i t h  a ca t ch  o f  over  42,600 f i s h .  However, t h i s  ca t ch  f i g u r e  i s  down 61 percen t  
f rom t h e  1988 chum ha rves t  o f  108,000 f i s h  and i s  t h e  l owes t  number o f  chum 
salmon commerc ia l ly  taken  s i nce  1967. The ha rves t  was 73 pe rcen t  below t h e  1979- 
1988 ha rves t .  The low chum harves ts  were due p r i m a r i l y  t o  t h e  l a c k  o f  a chum 
salmon market i n  s u b d i s t r i c t s  1, 2, 3, and 4. H i s t o r i c a l l y ,  s u b d i s t r i c t  2, t h e  
Go1 o v i n  s u b d i s t r i c t ,  produces approx imate ly  one-ha1 f o f  t h e  annual commerci a1 
chum ha rves t .  A t  o n l y  $0.18 p e r  pound, these  f ishermen were o f f e r e d  some of t h e  
lowes t  p r i c e s  i n  t h e  S ta te  f o r  t h e i r  catch.  Fishermen a l s o  t end  t o  s t a r t  1 a t e r  
and q u i t  e a r l i e r  i n  t h e  season as t h e i r  p r o f i t  margins d i c t a t e .  The 1989 chum 
ca t ch  was va lued a t  about $133,250, which i s  54 pe rcen t  l e s s  than  t h e  1988 va lue  
($290,000) . 
The coho salmon ha rves t  was t h e  f o u r t h  h i g h e s t  on record ;  however, i t  was 5 
pe rcen t  below b o t h  t h e  1984-1988 and 1979-1988 averages. T h i s  phenomenon i s  t h e  
r e s u l t  o f  i n c r e a s i n g  coho runs  t o  t h e  d i s t r i c t  i n  r e c e n t  years,  e s p e c i a l l y  d u r i n g  
t h e  1982-1984 seasons. A t o t a l  o f  44,100 coho were harves ted  w i t h  an es t imated  
va lue  o f  $144,760. 

The ha rves t  o f  5,707 ch inook salmon i n  t h e  Sound was 44 and 38 pe rcen t  below 
t h e  1984-1988 and 1979-1988 averages, r e s p e c t i v e l y .  T h i s  ha rves t  produced an 
es t imated  ex-vessel  va lue  o f  approx imate ly  $76,500. 

A t o t a l  o f  194 Commercial F i s h e r i e s  E n t r y  Commission (CFEC) pe rm i t s  were renewed, 
w i t h  110 a c t u a l l y  f i s h e d  d u r i n g  t h e  1989 season. The number o f  p a r t i c i p a t i n g  
f ishermen t h i s  season was t h e  l owes t  e f f o r t  on r e c o r d  s i nce  t o t a l  e f f o r t  has been 
documented (1977 t o  p resen t ) .  The average e f f o r t  f o r  t h e  p a s t  t e n  yea rs  (1979- 
1988) has been 161 f ishermen. The l ow  e f f o r t  d u r i n g  t h e  1989 season can be 
a t t r i b u t e d  p r i m a r i l y  t o  t h e  l a c k  o f  salmon markets d u r i n g  most o f  t h e  season i n  
t h e  n o r t h e r n  s u b d i s t r i c t s  o f  Nor ton Sound. 

The t o t a l  commercial ex-vessel  va lue  f o r  t h e  salmon f i s h e r y  i n  Nor ton  Sound i s  
es t imated  a t  about $355,900. These earn ings  rank  as t h e  l owes t  va lue  on reco rd  
s i nce  1976 and were 46 percen t  below t h e  1984-88 average o f  $668,400. Again, 



t h e  low value i s  a t t r i b u t e d  t o  t h e  l a c k  of competi t ive markets and t h e  low p r i c e s  
paid per  pound f o r  a l l  salmon spec i e s .  

Kotzebue 

The 1989 chum salmon ca tch  of 254,600 f e l l  s h o r t  o f  t h e  t en -yea r  average of 
333,900 f i s h  by 24 percent .  This catch i s  a l s o  f a r  below 1 a s t  y e a r ' s  chum harves t  
of 353,000. The t o t a l  chum ha rves t  had an ex-vessel  va lue  of nea r ly  $614,000. 
This i s  down from l a s t  y e a r ' s  value of $2.61 mil l  ion.  Again, p r i c e  proved a major 
f a c t o r .  Add i t i ona l ly ,  many fishermen found a l t e r n a t i v e  job o p p o r t u n i t i e s  t h i s  
summer thereby  reducing e f f o r t .  

Westward Region 

Kodi ak 

The 1989 Kodiak Area commercial salmon f i s h e r y  was seve re ly  impacted by t h e  
March 24 M/V Exxon Va7dez o i l  s p i l l  i n  Pr ince  William Sound. Oil contaminated 
waters  were widespread throughout t h e  Kodiak Area t o  t h e  poin t  t h a t  commercial 
f i s h i n g  a c t i v i t y  occurred in  only t h r e e  geographica l ly  i s o l a t e d  l o c a t i o n s ,  two 
of which provided f o r  modified commercial f i s h i n g  on na tu ra l  s tocks  and one of 
which provided f o r  a modified cos t - recovery  f i s h e r y  on hatchery s t o c k s .  

Gear p a r t i c i p a t i o n  i n  t h e s e  t h r e e  " f i s h e r i e s "  was abnormal. One of t h e  f i s h e r i e s  
occurred in  t h e  exc lus ive  s e t  g i l l n e t  a r ea  of  t h e  A l i t a k  D i s t r i c t  and only 46 
percent  of Kodiak's f i s h a b l e  g i l l n e t  permits  p a r t i c i p a t e d  i n  t h i s  f i s h e r y .  The 
o t h e r  f i s h e r y  occurred extremely l a t e  i n  t h e  season in  a por t ion  of t h e  Inner 
Karl uk Sec t ion ,  an exc lus ive  s e i n e  a rea ,  and was very r e s t r i c t e d  on time and a rea  
a v a i l a b l e  f o r  f i s h i n g .  Consequently only 1 percent  of t h e  f i s h a b l e  s e i n e  permi ts  
p a r t i c i p a t e d  i n  t h i s  f i s h e r y .  The t h i r d  f i s h e r y  occurred i n  a small terminal  
por t ion  of t h e  Kitoi  Bay Sect ion near  t h e  Kitoi  Bay Hatchery. I t  occurred a s  a 
suppl emental cos t - recovery  f i s h e r y  and p a r t i c i p a t i n g  vessel  s were chosen from 
a predetermined l i s t ;  t h i s  f i s h e r y  was administered by t h e  Ksdiak Regional 
Aquaculture Assoc ia t ion .  

The 1989 t o t a l  harves t  was 7.86 mi l l i on  f i s h .  The ca tch  was comprised of about 
100 chinook, 1.29 mi l l i on  sockeye, 2,600 coho, 6 .55 mi l l i on  pink,  and 20 thousand 
chum salmon. Because of o i l  impacts i n  t h e  Kodiak a rea ,  t h e  vas t  ma jo r i t y  of  t h e  
pink salmon ha rves t  (6.4 mi l l i on )  came from c o s t  recovery ha rves t s  a t  Kitoi  Bay 
Hatchery on Afognak Is land .  The t o t a l  Kodiak salmon ca tch  t h i s  y e a r  i s  down 60 
percent  (11.3 mi l l i on  salmon) from l a s t  yea r  and 42 percent  (5 .6  m i l l i o n  f i s h )  
from t h e  f i v e - y e a r  average. I t  was a l s o  about h a l f  of t h e  Department's preseason,  
pro jec ted  ha rves t  of 14.2 mi l l i on  salmon. 

The ex-vessel  va lue  of t h e  ac tua l  1989 ca tch  i s  es t imated  t o  be $18.4 m i l l i o n .  
However, a f i xed  ex-vessel  value of  Kodiak's 1989 commercial salmon f i s h e r y  
cannot be provided u n t i l  f i n a l  s e t t l emen t  between permit ho lders  and Exxon. 

The 1989 ac tua l  escapement was obviously tremendous, e s p e c i a l l y  f o r  pink salmon 
(nea r ly  20 mi l l i on  ac tua l  a s  compared t o  about 4 mi l l i on  p r o j e c t e d ) .  The eventual  



per-spawner,  e s p e c i a l l y  f o r  pink salmon a r e  expected t o  be a t  o r  near  record low 
1 eve1 s . 

In summary, based on escapement e s t ima te s ,  t h e  1989 commerci a1 salmon f i shery 
under normal cond i t i ons  probably would have y i e lded  a record ha rves t  from both 
na tura l  and hatchery product ion,  a l l  spec i e s  combined. Pre-season harves t  
p r o j e c t i o n s  would have been reasonably accu ra t e  except  f o r  pink salmon whose 
ove ra l l  abundance in  1989 was over  twice t h a t  of preseason e s t i m a t e s .  

Chigni k 

The 1989 Chignik salmon f i s h e r y  opened on June 12. Tes t  f i s h i n g  on June 11 
ind ica t ed  a moderate buildup of salmon i n  Chignik Lagoon, and t h e  escapement of 
56,000 sockeye pas t  t h e  weir  was wi th in  t h e  d e s i r e d  range f o r  t h i s  d a t e .  The 
Chignik Bay, Cen t r a l ,  and Eastern D i s t r i c t s  were opened f o r  24 hours.  However, 
t h e  presence of o i l  contaminated waters  o r  beaches near  Kilokak Rocks and t h e  
l ack  of a s soc i a t ed  monitoring in  t h e  Chignik Management Area r e s u l t e d  in  c l o s u r e  
of Eastern D i s t r i c t  waters  nor th  of  56 degrees 59 minutes North l a t i t u d e .  The 
ha rves t  f o r  t h i s  f i r s t  per iod was approximately 59,000 sockeye salmon. 

Escapement counts  lagged a f t e r  t h e  f i r s t  f i s h i n g  period j u s t  meeting in t e r im  
goals  while  t e s t  f i s h i n g  on June 15 and 20 ind ica t ed  t h a t  t h e r e  was not  enough 
buildup in  t h e  lagoon t o  j u s t i f y  a commercial f i s h e r y .  This  i s  t h e  second yea r  
i n  a row t h a t  t h e  Black Lake run has f a i l e d  t o  develop a s  expected. The second 
f i s h i n g  period occurred on June 26. Thi r teen  hours i n t o  t h i s  per iod t h e  f i s h e r y  
was c losed  because of t h e  c l o s e  proximity of o i l  contaminated waters .  The harves t  
f o r  t h e  13 hour opening was est imated a t  36,000 sockeye salmon. 

The presence of o i l  contaminated waters  o r  beaches d i c t a t e d  t h a t  normal 
management s t r a t e g i e s  be a l t e r e d .  For t h e  remainder of t h e  1989 season t h e  
commercial f i s h e r y  was r e s t r i c t e d  t o  Chignik Lagoon and Anchorage Bay. Fishing 
was r e s t r i c t e d  t o  dayl i g h t  hours only.  This  a1 t e r e d  t r a d i t i o n a l  f i s h i n g  p a t t e r n s  
and placed a g r e a t  deal of s t r e s s  on fishermen by fo rc ing  t h e  e n t i r e  f l e e t  t o  
f i s h  in  a r e l a t i v e l y  small a rea .  

Usually dur ing  t h e  1 a s t  week of June and f i r s t  week of J u l y ,  t h e  Black Lake run 
i s  dec l in ing  and t h e  Chignik Lake run i s  beginning t o  develop. This  t ime period 
i s  r e f e r r e d  t o  a s  t h e  t r a n s i t i o n  period.  The Black Lake minimum escapement goal 
of 350,000 sockeye salmon was achieved on June 30 and a t  t h a t  t ime t h e  Chignik 
Lake run appeared t o  be developing a s  expected. Therefore,  a commerci a1 f i s h i n g  
period was announced f o r  June 30 and J u l y  1. The harves t  f o r  t k i  s two day period 
was approximately 54,000 sockeye. 

The 1989 Chignik Lake run was l a r g e r  than p red ic t ed .  Run  t iming was l a t e r  than 
normal with s t rong  ca tches  well i n t o  September. The d a i l y  ca tch  r a t e  during t h e  
l a s t  of J u l y  and during August was very s t a b l e  and may be a t t r i b u t e d  t o  t h e  f a c t  
t h a t  t h e r e  were no cape f i s h e r i e s  ou t s ide  of t h e  Chigni k Area. The a l t e r e d  
management s t r a t e g y  of f i s h i n g  in  dayl i g h t  hours r e s u l t e d  i n  more escapement 
than might have occurred under normal cond i t i ons .  Prel iminary in-season 
escapement e s t ima te s  f o r  t h e  Chignik Lake s tocks  through August 9 ,  t h e  l a s t  day 
of counting a t  t h e  wei r ,  was 362,006 f i s h .  This  was well above t h e  des i r ed  
escapement of 250,000 f i s h .  



The 1989 chinook salmon harves t  was 3,530 f i s h .  The ca tch  was s l i g h t l y  over  t h e  
3,000 f i s h  harves t  p r e d i c t i o n  and represents 97.4 percent  o f  t h e  1979-88 average 
catch o f  3,600 chinook. The escapement t o t a l e d  3,316 f i s h .  

The 1989 p i n k  and chum salmon commercial f i s h e r i e s  were a l s o  r e s t r i c t e d  t o  
Chigni k  Lagoon and Anchorage Bay. The harves t  t o t a l e d  o n l y  27,300 p i n k  and 1,600 
chum salmon. E s s e n t i a l l y ,  l o c a l  p i n k  and chum stocks were n o t  u t i l i z e d  i n  1989 
because o f  o i l  contaminated waters i n  t h e  ou ts ide  areas o f  t h e  Ch ign ik  Management 
Area. The 1989 harves t  o f  p i n k  and chum salmon represents o n l y  2.7 percent  and 
0.7 percent  o f  t h e  1979-88 average, r e s p e c t i v e l y .  

The 1989 Ch ign ik  Area coho salmon harves t  t o t a l e d  66,600 f i s h .  Th is  was 34,000 
f i s h  l e s s  than t h e  harves t  p r o j e c t i o n  and 41.5 percent  o f  t h e  1979-88 average. 
Coho salmon systems i n  Ch ign ik  f i s h i n g  d i s t r i c t s ,  o t h e r  than Ch ign ik  Bay, were 
no t  u t i l i z e d  i n  1989 because o f  o i l  contaminated waters. 

The ex-vessel va lue o f  salmon harvested w i t h i n  t h e  Ch ign ik  Management Area i s  
est imated a t  $13,711,100. Th is  f i g u r e  i s  down s u b s t a n t i a l l y  f rom t h e  1988 reco rd  
s e t t i n g  va lue  o f  over $30 m i l l i o n .  

A1 aska Peninsula and A leu t i ans  

June South Unimak and Shumagin Islands Fisheries. The a1 1  oca t ions  of sockeye 
salmon f o r  t h e  Shumagin I s l a n d  Sect ion and South Unimak D i s t r i c t  f i s h e r i e s  were 
264,000 and B,199,000 r e s p e c t i v e l y .  A chum salmon ca tch  c e i l i n g  o f  500,000 was 
p laced on both f i s h e r i e s  combined. 

Sockeye ca tch  r a t e s  were much h ighe r  than a n t i c i p a t e d .  The a l l o c a t i o n s  were 
exceeded i n  bo th  f i s h e r i e s  but ,  t h e  reco rd  ca tch  o f  190,600 f i s h  on June 20 
pushed t h e  Shumagin ca tch  g r e a t l y  over t h e  quota. The combined chum ca tch  was 
455,000. Catch r a t e s  f o r  chum salmon were h i g h  e a r l y  i n  t h e  season b u t  was very 
l i g h t  on and a f t e r  June 16 i n  t h e  Shumagin Sec t ion  and on t h e  June 23 opening 
o f  t h e  South Unimak D i s t r i c t .  

The t o t a l  ca tch  by species i s  as f o l l ows :  

K i  nqs Sockeye Coho Pinks Chums 

Shumagi n  I s 1  ands 500 397,000 0  45,000 47,000 
South Unimak 2,300 1,348,000 - 0 154,000 408,000 

To ta l  2,800 1,745,000 0  199,000 455,000 

F i sh ing  was a l lowed on o n l y  4 days, t o t a l i n g  72 hours i n  t h e  Shumagin I s l a n d  
Sect ion. F i sh ing  was a l lowed du r i ng  5 days t o t a l i n g  84 hours a t  South Unimak. 
High winds reduced much of t h e  e f f o r t  i n  bo th  f i s h e r i e s  d u r i n g  June 19. 

A t o t a l  o f  144 d r i f t  g i l l n e t  vessels  p a r t i c i p a t e d  i n  t h e  1989 South Unimak 
f i she ry .  Set g i l l n e t t e r s  t o t a l e d  65 w i t h  14 and 51 f i s h i n g  South Unimak and the  
Shumagin Sect ion,  r e s p e c t i v e l y ,  p r i o r  t o  June 23. Dur ing June 23, when f i s h i n g  
was c losed i n  t h e  Shumagin Sect ion, some o f  t h e  area s e t n e t t e r s  p a r t i c i p a t e d  i n  
t h e  South Unimak f i she ry .  The purse se iners  p a r t i c i p a t i n g  i n  t h e  combined South 



Unimak-Shumagin June f i s h e r i e s  t o t a l e d  96 (some v e s s e l s  f i s h  p a r t  of t h e  season 
in  each a r e a ) .  

Southeastern D i s t r i c t  Mainland. The only f i s h i n g  d i r e c t e d  a t  Chigni k bound 
sockeye salmon was a 16 hour f i s h i n g  period on June 16 r e s u l t i n g  i n  an es t imated  
i n t e r c e p t i o n  of  2,600 sockeye salmon (pre l iminary  f i g u r e s ) .  I t  then became 
apparent  t h a t  t h e  Chignik sockeye run was much weaker than p red ic t ed ,  and no more 
f i s h i n g  time was allowed under t h e  Southeastern D i s t r i c t  Salmon Management Plan 
u n t i l  J u l y  26. 

South Peninsula Post June F i she r ies .  The pre l  imi nary July-August ca tch  was 
4,200 chinook, 849,000 sockeye, 413,000 coho, 6,806,000 pink,  and 519,000 chum 
salmon. The pink ca tch  was much s t r o n g e r  than a n t i c i p a t e d  and was one of t h e  
t h r e e  h ighes t  ca t ches  during t h e  p a s t  75 yea r s .  However, t h e  chum ca tch  was t h e  
weakest s i n c e  1979. 

The July-.August coho catch was t h e  second ( t o  1988) h ighes t  on record .  Major 
coho ca tch  a r e a s  were t h e  Shumagin (233,000),  Balboa-Stepovak (71,000) Sec t ions ,  
and t h e  South Unimak D i s t r i c t  (101,000). Pink ca t ches  i n  t h e  above l o c a t i o n s  were 
Shumagi n Sec t ion  (2,285,000),  South Unimak (106,000) , and Bal boa-Stepovak 
(2,641,000).  South Unimak i s  b a s i c a l l y  a g i l l n e t  f i s h e r y ,  an even-year  pink 
producer,  and has been r ece iv ing  increased  e f f o r t  dur ing  r ecen t  y e a r s .  The 
Shumagin coho ca t ch  would l i k e l y  have gone another  60,000 had se in ing  not  been 
c losed  because of t h e  presence of immature salmon dur ing  J u l y  13-24. 
Approximately 266,000 coho salmon (64%) of t h e  South Peninsula  July-August coho 
ca tch  was taken during J u l y  25 through August 5. 

Large numbers of  immature sockeye salmon were repor ted  i n  t h e  Shumagin Sec t ion  
during l a t e  June. However, f i s h e r y  monitoring by a Department of  Pub1 i c  Sa fe ty  
vessel  i nd ica t ed  t h a t  t h e  number of immature salmon was low (15-20 per  s e t )  
during t h e  J u l y  6-7 per iod .  During J u l y  12, however, l a r g e  numbers (200 per  s e t )  
of immature sockeye salmon were observed by ADF&G, r e s u l t i n g  in  t h e  c l o s u r e  of 
t h e  Shumagin I s l ands  s e i n e  f i s h e r y .  Tes t  f i s h i n g  r e s u l t s  showed a high number 
of immature salmon present  through J u l y  23. However, J u l y  23 t e s t  f i s h i n g  showed 
a s u b s t a n t i a l  decrease  i n  immatures. During e a r l i e r  y e a r s  when immature salmon 
were a problem they  had disappeared by about J u l y  23. I t  was decided t o  al low 
a c l o s e l y  monitored s e i n e  opening during J u l y  25. During J u l y  25 only about 15 
immatures were observed per  s e t ,  and i t  was decided t o  al low t h e  f i s h e r y  t o  
cont inue .  This  was t h e  f i r s t  t ime s i n c e  1979 t h a t  immature salmon which were 
being g i l l e d  in  s e i n e s ,  was a problem in  t h e  Shumagin I s l ands .  Previous t o  1979, 
immature salmon plagued t h e  Shumagin purse s e i n e  f i s h e r y  in  1963, 1968, 1969, 
and 1974. 

Sockeye salmon were caught i n  high abundance throughout t h e  Shumagin, Balboa- 
Stepovak, Outer Pavlof Bay Sec t ions ,  and a t  t h e  South Unimak D i s t r i c t .  

The pre l iminary  f a l l  (September) South Peninsula salmon ca tch  was 30,000 sockeye, 
13,000 coho, and 10,000 chum. Only p a r t  o f  t h e  a r e a  was open i n  September because 
of  poor chum escapements. 

The indexed t o t a l  pink salmon escapement of 1,871,000 was s l i g h t l y  over  the  
average 1979-87 odd-year average of  1,789,000 and well above t h e  1987 parent  
escapement of 1,541,000. The indexed t o t a l  chum salmon escapement t o t a l e d  
310,000, t h e  lowest  s i n c e  1975 and well below t h e  previous 10-year  average of 



485,000. Chum escapements were good in  most e a r l y  systems but were very poor in  
some of t h e  l a t e  systems. The indexed t o t a l  sockeye escapement of  78,000 was t h e  
h ighes t  s i n c e  1974 and well over  t h e  previous 10-year average of  52,000. Coho 
escapement information i s very i ncompl e t e ,  however, based on information 
c o l l e c t e d  t h e  t o t a l  escapement was probably i n  t h e  25,000 t o  75,000 range.  

Aleut ian I s l ands  

The Aleut ian I s land  salmon ca tch  t o t a l e d  only 8,248 sockeye and 6,700 p inks .  
The Aleut ian I s land  Area i s  an even-year pink salmon producer,  however, Unal aska 
Bay occas iona l ly  produces s u b s t a n t i a l  runs ( t h e  l a s t  being in 1981) dur ing  the  
odd yea r  cyc l e .  This  yea r  was d isappoin t ing .  The 1989 escapement was lower than 
in  1987. 

North Peninsula  

The pre l  iminary 1989 North Peninsula Area ha rves t  f i g u r e s  a r e  10,946 chinook, 
1,718,689 sockeye, 227,551 coho, 4,103 pink,  and 157,177 chum salmon. 

Approximately 1 .3  mi 11 ion sockeye were harvested between Por t  Moll e r  and 
Strogonof Poin t .  The Nelson Lagoon ca tch  of  322,000 salmon was t h e  t h i r d  h ighes t  
s i n c e  1960. 

The peak ( e a r l y  J u l y )  por t ion  of  t h e  Bear River run seemed t o  be missing while  
Nelson Lagoon was enjoying an e x c e l l e n t  run. General ly ,  when Nelson Lagoon i s  
s t rong ,  so i s  Bear River.  Runs t o  Bear River were s t rong  e a r l y  and l a t e  but  very 
weak dur ing  what should have been t h e  peak period.  The I1 ni  k and Por t  Heiden runs 
s t a r t e d  ou t  s t rong  and then f e l l  o f f  ab rup t ly .  A long c l o s u r e  of  t h e  Bear River 
f i s h e r y  g r e a t l y  benef i ted  t h e  Sandy River run. 

The North Peninsula  chum runs  were weak except  f o r  two Herendeen Bay s treams.  
The ca tch  of 157,000 chum salmon was t h e  lowest  s i n c e  1979 and f a r  below t h e  
previous 10-year  average of 466,000. The t o t a l  escapement index of  212,000 was 
t h e  lowest  s i n c e  1975 and was l e s s  than h a l f  o f  t h e  1979-88 average of 493,000. 

The coho ca t ch  of 227,000 was t h e  second h ighes t  on record .  

Coho escapement d a t a  i s  incomplete, bu t  based on t h e  a v a i l a b l e  d a t a ,  t h e  
escapement of  coho salmon was probably between 150,000 t o  250,000. 

A t o t a l  o f  10,946 chinook salmon were harvested on t h e  North Peninsula .  This  
t o t a l  i s  only about h a l f  of t h e  previous 10-year average of 20,200. The t o t a l  
escapement index was 5,600, f a r  below t h e  1979-88 average of 14,700. 

The North Peninsula  i s  not  an important pink salmon producer.  The 1989 ca tch  
was only 4,103 f i s h .  



PRELIMINARY FORECASTS OF 1990 SALMON RUNS TO 
SELECTED ALASKA FISHERIES 

The Alaska Department of Fish and Game's management program inc ludes  a number 
of salmon run f o r e c a s t  p r o j e c t s .  Forecast  f i s h e r i e s  a r e  s e l e c t e d  using severa l  
c r i t e r i a ,  inc luding  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 t h e  1990 f i s h i n g  yea r ,  f o r e c a s t  f i s h e r i e s  
a r e  : 

Southern Southeast  - pink salmon 

Northern Southeast  - pink salmon 

Prince William Sound - pink, chum, hatchery coho 
and Coghill  D i s t r i c t  sockeye salmon 

Pr ince  William Sound/ - sockeye and chinook salmon 
Copper River 

Upper Cook In1 e t  - sockeye salmon 

Kodiak - pink and s e l e c t e d  sockeye salmon 
s tocks  

Chigni k - sockeye salmon 

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

A v a r i e t y  of information was used t o  make salmon run f o r e c a s t s ,  inc luding  
escapement magnitudes and d i s t r i b u t i o n ,  egg depos i t i on ,  surv iva l  t o  in te rmedia te  
1 i f e  s t a g e s ,  high seas  abundance, environmental cond i t i ons ,  and populat ion age 
composition. A range of run p o s s i b i l i t i e s  a r e  pred ic ted  f o r  each f o r e c a s t  
f i s h e r y .  In gene ra l ,  based on pas t  experience,  t h e  ac tua l  run can be expected 
t o  f a l l  wi th in  t h e  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 h e  t ime. 

Forecast  a b s t r a c t s  a r e  given below; t h e  r eade r  i s  r e f e r r e d  t o  t h e  Appendices 
f o r  f u r t h e r  d e t a i l s .  Table 8 provides a run f o r e c a s t ,  ha rves t  p r o j e c t i o n ,  and 
ranges f o r  a l l  f i s h e r i e s  f o r e c a s t  i n  1990. 

Southeas t  A1 aska Pink Salmon 

A ha rves t  o f  9 .6 mi l l i on  pink salmon i s  expected in  Southeast  Alaska in  1990, 
with a t o t a l  run of 20.4 m i l l i o n  expected. This  f o r e c a s t  has performed poorly 
f o r  t h e  1 a s t  t h r e e  yea r s :  ove r - fo recas t  i n  1987 and 1988, and under - forecas t  i n  
1989. In each of  t h e s e  l a s t  t h r e e  y e a r s  t h e  run f o r e c a s t  was o u t s i d e  t h e  f o r e c a s t  
range. In Southern Southeast  Alaska, escapement numbers and d i s t r i b u t i o n  were 
poor i n  t h e  parent  yea r  of t h e  f i s h  r e tu rn ing  in  1990, and t h e r e  i s  add i t i ona l  
concern because of poss ib l e  m o r t a l i t y  of pink salmon eggs because of f looding  
in  some a r e a s .  



Table 8. Preliminary forecasts of salmon runs and commercial and hatchery cost recovery harvests 
of some Alaskan fisheries in 1990. 11 

Forecast Escapement Forecast Forecast Run 
Area Species Run Goal Harvest Range 

Southern Southeast Pinks 13.1 6 7.1 8.5 20.1 
Northern Southeast Pinks 6.8 4.8 2.0 3.5 13.2 
S .E. Hatchery Production Pink 0.5 0.5 

20.4 10.8 9.6 

Prince William Sound Pinks 28.61 2.41 26.20 20.73 40.40 
Chums 1,839 0.359 1.480 1.336 2.463 

PWS Coghill District Sockeye 0.0602 0.0545 0.0099 0.0247 0.17 10 

Copper River Sockeye 1.373 0.7 15 0.658 1.205 1.541 
Chinook 0.0521 0.015 0.037 1 0.0426 0.06 16 

Upper Cook Inlet Sockeye 5.8 1.5 4.3 3.7 9.7 

Lower Cook Inlet Pinks 2.142 0.422 1.815 1.027 3.947 

Kodiak Pinks 15.96 4.17 11.79 
Upper Station, Early Sockeye 0.070 0.050 0.020 0.012 0.137 
Upper Station, Late Sockeye 0.386 0.175 0.21 1 0.098 0.777 
Frazer Sockeye 0.564 0.170 0.394 0.288 0.862 
Ay akulik Sockeye 1.030 0.250 0.780 0.849 1.358 

Chignik 21 Sockeye 1.82 0.65 1.17 1.46 2.18 

Bristol Bay 31 Sockeye 26.7 10.7 16.0 20.1 34.0 
Nusha~ak Chinook 0.116 0.075 0.041 0.073 0.182 

Total 106.9 32.5 74.5 

11 Compiled February 22,1990. Note catches in units of millions af fish. 
21 Includes intersepted Chip& bound q h o n  
31 Briatol Bay hwest includes 1.3 milhn South Peninsula quota. 



Prince William Sound Pink, C h u m ,  and Coghill River Sockeye Salmon 

The extent  t o  which the  M/V Exxon Valdez o i l  s p i l l  will continue t o  disrupt  
f ishing operations in Prince William Sound in 1990 i s  unknown. The t o t a l  pink 
salmon harvest i s  expected to  be 26.2 million with a t o t a l  run expected t o  be 
28.61 mill ion.  The escapement and hatchery broodstock need a re  expected t o  be 
2.41 mill ion,  with 6.63 million of the  to ta l  harvest going t o  hatchery cost  
recovery harvests. This leaves an expected common property harvest of 19.57 
million pink salmon. The wild stock run i s  expected t o  be only 3.8 mill ion pink 
salmon a f t e r  the  disas t rous  wild stock f a i l u r e  in 1988. The biological e f f ec t s  
of the  M/V Exxon Valdez o i l  s p i l l  on both hatchery and wild stocks may have been 
underestimated in t h i s  forecast .  The chum salmon run i s  expected t o  be 1.84 
million f i s h  with a commercial harvest of 1.48 mill ion.  This includes 1.42 
million f o r  the  common property harvest and -06 million fo r  hatchery cost  
recovery. Wild chum salmon production i s  expected t o  be below average, b u t  
increased hatchery production i s  expected t o  cause the  1990 harvest t o  be above 
average. Coghill sockeye salmon production comes from Coghill Lake and the  Main 
Bay Hatchery. Wild sockeye salmon production out of Coghill Lake i s  expected t o  
be extremely poor, and a l l  returning sockeye salmon will be managed t o  escape 
the  commercial f i shery.  A commercial harvest of 9.9 thousand sockeye salmon i s  
expected t o  come from f i sh  returning t o  the Main Bay Hatchery. 

Copper River Sockeye and Chinook Salmon 

1.373 million sockeye salmon are expected t o  return t o  the  Copper River and 
r e su l t  in a harvest of ,658 million. The chinook salmon r u n  t o  the  Copper River 
i s  expected t o  be 52.1 thousand f i sh ,  with an expected harvest of 37.1 thousand. 

Upper Cook In l e t  Sockeye Salmon 

An expected 5.8 million f i sh  are  expected t o  return t o  the  Upper Cook In l e t  
area,  with an expected harvest of 4.3 mill ion.  

Lower Cook In l e t  Pink Salmon 

Total pink salmon production i s  expected t o  be a t  2.14 million f i s h  from both 
wild and hatchery production. The harvest i s  forecast  t o  be 1.82 mil l ion,  
although there  may be some harvest of stock or iginat ing outside the  streams 
studied fo r  the  forecast ,  t ha t  may cause the  actual catch t o  go higher. 

Kodiak Pink and Sockeye Salmon 

Pink salmon re turns  are  expected t o  be s l i gh t l y  below average in the  Kodiak 
area,  barring major unforseen e f f ec t s  of the  M/V Exxon Valdez o i l  s p i l l .  In 1988 
we saw excel l en t  escapement, ye t  the  1989 f r y  index was below average. Sockeye 
salmon runs in to  Upper Sta t ion and Frazer Lake a re  expected t o  be lower than 
those in 1989. The r u n  in to  Ayukulik River i s  expected t o  be higher. Harvests 
from these four forecast  systems are  expected t o  t o t a l  near 1.4 mill ion sockeye 
salmon, out of an expected 2.3 million sockeye salmon t o  be harvested in the 
Kodiak area.  



Chignik Sockeye Salmon 

The t o t a l  Chignik run i s  f o r e c a s t  t o  be 1.82 mi l l i on  sockeye salmon, with an 
expected ca t ch  of 1 .17 mi l l i on .  The e a r l y  run i s  expected t o  be much lower than 
average, whi le  t h e  l a t e  run i s  expected t o  be only s l i g h t l y  lower than  average.  

Bri s t01  Bay Sockeye and Chinook Salmon 

In 1990, 26.7 mi l l i on  sockeye salmon a r e  expected t o  r e t u r n  t o  B r i s t o l  Bay. 
This  i s  expected t o  r e s u l t  i n  a ha rves t  of 14.7 mi l l i on  inshore ,  and 1 . 3  mi l l i on  
south of  t h e  Alaska Peninsula .  This  would be about 34% l e s s  than t h e  average of 
t h e  previous 10 yea r s .  An expected 115.6 thousand chinook salmon a r e  t o  r e t u r n  
t o  Br i s to l  Bay i n  1990. This  i s  expected t o  r e s u l t  i n  a ha rves t  o f  40.6 thousand, 
s l i g h t l y  l e s s  than t h e  r ecen t  5-year average. Nushagak D i s t r i c t  chinook salmon 
runs have been dec l in ing  r e c e n t l y  f o r  reasons not  y e t  understood. 

OUTLOOK FOR THE 1990 ALASKA COMMERCIAL SALMON HARVESTS 

The Alaska Department of Fish and Game does not  produce formal f o r e c a s t s  f o r  
a l l  salmon runs  in  t h e  s t a t e ,  although loca l  managers do prepare  harves t  
ou t looks ,  o r  ha rves t  p r o j e c t i o n s  f o r  a l l  a r eas .  The ha rves t  p r o j e c t i o n s  a r e  based 
on formal f o r e c a s t s ,  when avai 1 ab l e ;  otherwise h i s t o r i c a l  ca t ches  and 1 ocal 
knowledge of r ecen t  events  a r e  used t o  develop t h e  ha rves t  ou t looks .  Below a r e  
t hese  p r o j e c t i o n s  f o r  t h e  1990 Alaska commercial salmon ha rves t  by s p e c i e s ,  and 
by s t a t i s t i c a l  reg ion ,  a s  well a s  by management reg ion ,  and i n  some cases  by 
f i n e r  d i v i s i o n s .  These p ro j ec t ions  a r e  presented i n  Tables  9 and 10, 
r e spec t ive ly .  The ha rves t  out looks f o r  AYK Region a r e  developed a s  ranges.  A 
t a b l e  of t h e s e  ranges i s  found i n  Appendix B.1. Coho salmon runs  a r e  not 
forecas ted  in  any reg ion .  Forecas ts  of chum salmon runs  a r e  a v a i l a b l e  only f o r  
Prince Will i am Sound. Several smal le r  pink salmon r e t u r n s  a r e  not  f o r e c a s t e d .  
Major sockeye salmon runs i n  t h e  Central  and Western s t a t i s t i c a l  reg ions  a r e  
fo recas t ed .  Despi te  t h e s e  gaps,  81% of t h e  1989 salmon ha rves t  came from 
f i s h e r i e s  where formal run f o r e c a s t s  have been developed f o r  t h e  1990 f i s h e r y .  

The 1990 t o t a l  commercial ha rves t  p ro j ec t ion  i s  f o r  108.2 m i l l i o n  salmon: 612 
thousand chinook salmon, 29.3 mi l l i on  sockeye salmon, 4.84 m i l l i o n  coho salmon, 
62.6 m i l l i o n  pink salmon, and 10.8 mi l l i on  chum salmon. 

Species  Outlook 

Chinook Salmon. The harves t  of chinook salmon i s  expected t o  i nc rease  s l i g h t l y  
i n  1990. The expected ha rves t  i s  612 thousand which compares with t h e  1989 
ha rves t  o f  583.4 thousand chinook salmon, and with t h e  record ha rves t  of 878 
thousand which occurred i n  1982. Some of t h e  inc rease  from 1989 i s  expected t o  
come from inc reases  i n  hatchery c o s t  recovery and ha tchery  terminal  ha rves t s .  

Sockeye Sa7mon. The 1990 sockeye salmon ha rves t  i s  expected t o  be 29.3 mi l l  ion 
f i s h ,  a drop from 1989's ha rves t  of 44.6 m i l l i o n ,  and l e s s  than every ha rves t  
s ince  1979. Br i s to l  Bay i s  expected t o  produce an inshore  ha rves t  o f  14.7 mil 1 ion 
sockeye salmon i n  1990. 



Table 9. Preliminary projections of 1990 Alaska commercial salmon harvests 
by statistical region and species in thousands of fish. 

SPECIES 

Fishing Area Chinook Sockeye Coho Pink Chum Total 

Southeast 
Statistical Region 297 11 1,600 2,000 9,600 2,900 16,397 - 

Cordova Area 37 733 896 26,200 1,480 29,346 
Upper Cook Inlet 25 4,300 250 600 400 5,575 
Lower Cook Inlet 2 485 10 1,8 14 60 2,37 1 
Kodiak Area 8 2,300 190 11,790 705 14,993 
Chignik 4 1,170 160 1,960 152 3,446 
South Peninsula 10 2,000 300 8,250 1,300 11,860 

Central 
.S tatistcial Region 86 10,988 1,806 50,614 4,097 67,591 

North Peninsula 15 1,900 200 50 200 2,365 
Aleutian Islands 0 5 0 500 0 505 
Bristol Bay Area 41 14,700 175 1,800 1,300 18,016 
A.Y.K. Region 173 124 664 44 2,345 3,350 

Western 
Statistical Region 229 16,729 1,039 2,394 3,845 24,236 

11 Includes 56 thousand in hatchery terminal harvest and cost recovery harvest. 

Revised February 20, 1990, catches in thousands of fish. The projected 1990 
harvests were obtained by summing harvest forecasts (Table 8) and harvest 
projections for remaining fisheries. 

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



Table 10. Preliminary projections of 1990 Alaska commercial salmon harvests 
by fishing area and species in thousands of fish. 

SPECIES 

Fishing Area Chinook Sockeye Coho Pink Chum Total 

/southeast Region 297 11 1,600 2,000 9,600 2,900 16,397 1 

Cordova Area 37 733 896 26,200 1,480 29,346 
Upper Cook Inlet 25 4,300 250 600 400 5,575 
Lower Cook Inlet 2 485 10 1,814 60 2,371 
Bristol Bav Area 41 14,780 175 1,800 1,300 18,016 
lcentral Reeion 105 20.2 18 1.331 30.414 3,240 55,308 1 

Kodiak Area 8 2,300 190 11,790 705 14,993 
Chignik 4 1,170 160 1,960 152 3,446 
South Peninsula 10 2 , m  300 8,250 1,300 11,860 
North Peninsula 15 1,900 200 50 200 2,365 
Aleutian Islands 0 5 0 500 0 505 
[westward Region 37 7,375 850 22,550 2.357 33,169 ] 

[A.Y .K. Region 173 124 664 44 2,345 3,350 ] 

11 Includes 56 thousand in hatchery terminal harvest and cost recovery harvest. 

Revised February 20, 1990, catches in thousands of fish. The projected 1990 
harvests were obtained by summing harvest forecasts (Table 8) and harvest 
projections for remaining fisheries. 

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



Coho Salmon. Coho salmon harvests in the  s t a t e  have increased g rea t ly  since the  
mid 1970's. In 1975 the statewide harvest was s l i g h t l y  over 1 mi l l ion ;  s ince  
1980, harvests have been between 3.1 t o  6.2  mil l ion f i s h .  The 1990 projection 
i s  f o r  a harvest of 4.84 mill ion coho salmon. In Southeast Alaska 2.0 mill ion 
coho salmon are  expected t o  be harvested. An increase in hatchery production of 
coho salmon i s  expected in Prince William Sound. 

Pink Salmon. The 1990 harvest projection i s  f o r  62.6 mil l ion pink salmon. This 
harvest would be s l i g h t l y  l e s s  than recent  even year averages. Prince William 
Sound i s  expecting a small wild run a f t e r  the  poor re turn  in 1988. In Southeast 
Alaska, even year pink salmon production i s  expected t o  be poor a1 so. El sewhere 
in the s t a t e ,  the  outlook f o r  pink salmon generally i s  favorable. 

Chum Salmon. Chum salmon harvest i s  expected t o  be 10.8 mill ion f i s h  in 1990. 
This i s  s l i g h t l y  below recent  averages. 
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APPENDIX A . l  SOUTHEAST ALASKA PINK SALMON 

FORECAST AREA: Southeast A1 aska 

S P E C I E S :  Pink 

PRELIMINARY FORECAST OF 1990 RUN: 

NATURAL PRODUCT ION: 

Southern Southeast: 

Run Est imate: 

Po in t  Ranqe 

13.1 m i l l i o n  8.5 - 20.1 m i l l i o n  

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

Harvest Est imate: 7.1 m i l l i o n  2.5 - 14.1 m i l l i o n  

Northern Southeast: 

Run Est imate: 6.8 m i l l i o n  3.5 - 13.2 m i l l i o n  

Escapement Goal : 4.8 m i l l i o n  

Harvest Est imate: 2.0 m i l l i o n  0  - 8.4 m i l l i o n  

SUPPLEMENTAL PRODUCTION: 

Southern Southeast 
Run Est imate: .1 m i l l i o n  

Northern Southeast 
Run Est imate: .4 m i l l i o n  

TOTAL SOUTHEAST PRODUCTION: 

Run Est imate: 20.4 m i l l i o n  

Escapement Goal : 10.8 m i l l i o n 1  

Harvest Est imate: 9.6 m i l l i o n  

I n  o rde r  t o  achieve a good escapement d i s t r i b u t i o n  t o  a l l  systems i n  
Southern Southeast, i t  i s  a n t i c i p a t e d  t h a t  we w i l l  need t o  p u t  an 
a d d i t i o n a l  2 t o  3 m i l l  i o n  p i n k  salmon i n t o  t h e  escapement which w i  11 
reduce t he  ha rves t  es t ima te  by t h e  same amount. 
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FORECAST METHODS: 

Runs t o  t h e  Southern and Northern areas o f  Southeast Alaska are  fo recas t  
separa te ly  because o f  d i f f e rences  i n  m i g r a t i o n  rou tes  and run  t im ing .  

The Southern Southeast run  fo recas t  i s  based on a m u l t i p l e  l i n e a r  
regress ion  ana lys is  o f  20 years o f  data ( r e t u r n  years 1967 through 1986). 
Var iables u t i l  i zed  i n  t h e  regress ion  ana lys is  inc luded brood year  
escapement index, and average d a i l y  minimum a i r  temperatures from f i v e  
s t a t i o n s  i n  Southern Southeast du r ing  the  November lst through February 28th 
t ime per iod .  

Mu1 t i p l  e 1 i nea r  regress ion  ana lys is  was a1 so u t i  1  i zed t o  fo recas t  Northern 
Southeast's run. Independent va r i ab les  u t i l  i zed  i n  t h e  regress ion  i n c l  uded 
brood year  escapements, and t h e  average l e n g t h  o f  f r y  c o l l e c t e d  du r ing  the  
e a r l y  marine program i n  Tenakee I n l e t .  

FORECAST DISCUSSION: 

Southern Southeast: It should be emphasized t h a t  1989 was the  t h i r d  
consecut ive year  i n  which the  p i n k  salmon run  t o  Southern Southeast came 
i n  ou ts ide  o f  t h e  p r e d i c t i o n  range. An extensive search f o r  environmental 
parameters t o  account f o r  t he  e r r o r s  was unsuccessful .  It i s  very  poss ib le  
t h a t  h igh  seas s u r v i v a l  i s  no longer  as constant  as i t  apparent ly  was 
between 1967 and 1986 ( t h e  t ime pe r iod  over which inshore parameters 
adequately descr ibe  v a r i a t i o n s  i n  p i n k  salmon runs ) .  A t  present ,  no data 
i s  a v a i l a b l e  t o  conf i rm t h e  above; o r  determine i f  the  suspected change 
i s  t h e  r e s u l t  o f  na tu ra l  envi ronmental ly  induced s u r v i v a l  changes, h igh  
seas i n t e r c e p t i o n ,  o r  an i n t e r a c t i o n  o f  t h e  two. Because o f  t he  above, t h i s  
f o recas t  should be viewed w i t h  more than the  normal degree o f  skept ic ism. 

The 1988 escapement index o f  4.1 m i l l i o n  was the  lowest  achieved i n  the  
l a s t  12 years. Winter  temperatures were very  c lose  t o  average (29.1 
compared t o  a 23-year average o f  28.6). The on l y  environmental parameter 
found which was outs ide  o f  t h e  range o f  study p e r i o d  exper ience (1967 t o  
1989) was p r e c i p i t a t i o n .  A major storm which moved through Southeast i n  
November r e s u l t e d  i n  more r a i n  over a two day p e r i o d  than any o the r  storm 
s ince N.O.A.A. reco rd  keeping was i n i t i a t e d  i n  1947. The t o t a l  m o r t a l i t y  
r e s u l t i n g  from t h i s  f l o o d  can n o t  be measured; however, pre-emergent 
pumping conducted by F.R.E.D. D i v i s i o n  on a McDonald Lake stream i n d i c a t e d  
t h a t  a t  l e a s t  t h a t  stream had a major mor ta l  i t y  caused by eggs being washed 
out  o f  t he  grave l .  Another major concern was t h a t  t h e  number o f  f r y  
observed du r ing  t h e  1989 e a r l y  marine program was w e l l  below t h a t  observed 
i n  1988. Th is  dec l i ne  was e s p e c i a l l y  apparent on t h e  west coast o f  Pr ince 
o f  Wales I s land .  However, abundance was g rea te r  than t h a t  observed i n  1986 
when beach seines had t o  be doubled i n  l eng th  i n  o rder  t o  o b t a i n  adequate 
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sample sizes for the condition index program. A final concern is that the 
escapement distribution in 1988 was very poor. Districts 101 through 104 
had escapement indices only slightly below goals while districts 105 though 
108 were all well below goals. Consequently no pink salmon directed seine 
harvesting should be expected in districts 105 though 107 in 1990. 

If the three outlier years (1987 through 1989) were not omitted from the 
regression the mid point of the prediction raises to 19.0. Because of the 
large errors which result from including the out1 ier years, the prediction 
interval increases in size, 8.4 to 42.3 million. The average error per 
year disregarding sign in hindcasting for the 1967 through 1986 time period 
raises from 4.7 to 7.2 when the three outlier years are included. 

Northern Southeast: This is the first year that fry length data from the 
Tenakee Inlet early marine program are being utilized for predictions. The 
correlation between fry length or weight in May and apparent survival as 
measured by return per index spawner was noted in earlier years but not 
included in the official prediction because of the relatively short data 
base. We now have nine years of comparative data, and the correlation 
continues to remain strong ( r = .91, 7 degrees of freedom). Because early 
marine fry data are being utilized, the number of years incorporated into 
the regression formula had to be reduced to 8 (return years 1982 through 
1989). Comparative fry data are only avail able back to 1981. 

A second potential independent variable for the 1990 prediction is the 
escapement index. The escapement index exhibits almost no correlation with 
run over the 8 years under consideration (partial correlation r = .02). 
The brood year escapement index for the 1990 run of 2.7 million was the 
lowest escapement index achieved since 1982. The fry length parameter was 
slightly below average at 41.4 mm compared to a study period average of 
43.0 mm. 

Karl T. Hofmeister 
Fishery Biologist 
Ketchi kan 



APPENDIX A.2 PRINCE WILLIAM SOUND PINK AND CHUM SALMON, 
COGHILL RIVER SOCKEYE SALMON, AND PRINCE WILLIAM SOUND COHO SALMON 

FORECAST AREA: P r i nce  W i l l i a m  Sound 

SPECIES: P ink  Salmon 

PRELIMINARY FORECAST OF THE 1990 RUN: 

Na tu ra l  Product ion:  
Es t imate  

( m i l l  i o n s )  

T o t a l  Run 
E.scapement Goal 
Harvest  

Suppl ement a1 Produc t ion  : 

VFDA - Solomon Gulch Hatchery 

Es t imate  
( M i l l  i ons )  

T o t a l  Run 5.02 
Brood Stock Needs 0.22 
Sales Harvest  Goal 1.42 
Commom Proper ty  Harvest  3.38 

PWSAC - Armin F. Koern ig  Hatchery 

Es t imate  
( M i l l  i ons )  

T o t a l  Run 8.58 
Brood Stock Needs 0.21 
Sales Harvest  Goal 2.24 
Commom Prope r t y  Harvest  6.13 

PWSAC - Wall ace H. Noerenburg Hatchery 

Es t imate  
( M i l l  i ons )  

T o t a l  Run 8.55 
Brood Stock Needs 0.35 
Sales Harvest  Goal 2.24 
Commom Prope r t y  Harvest  5.96 

Range 
( m i l l i o n s )  

1.50 - 10.00 

0 . 1 5  - 8.65 

Range 
( M i l l i o n s )  

Range 
( M i l  1  i o n s )  

Range 
(Mi 11 i ons )  

7.20 - 9 .90  
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PWSAC - Cannery Creek Hatchery 

Estimate Range 
(Mill  ions)  (Mi l l ions)  

Total Run 2.66 2.03 - 3.30 
Brood Stock Needs 0.28 
S a l e s  Harvest Goal 0.73 
Commom Property Harvest 1.65 1.02 - 2.30 

Total  Supplemental Production 

Estimate Range 
(Mi 11 ions)  (Mi l l ions)  

Total Run 24.81 19.23 - 30.40 
Brood Stock Needs 1.06 
S a l e s  Harvest Goal 6.63 
Commom Property Harvest 17.66 11.54 - 22.71 

Combi ned Natural and Supplemental Production : 

Estimate Range 
(Mill ions)  (Mi l l i ons )  

Total  Run 28.61 20.73 - 40.40 
Natural Escapement Goal 1.35 
Brood Stock Needs 1.06 
S a l e s  Harvest Goal 6.63 
Commom Property Harvest 19.57 11.69 - 31.36 

FORECAST METHODS: 

The f o r e c a s t  f o r  na tu ra l  runs i s  based on a l i n e a r  r eg re s s ion  of  t h e  p re -  
emergent f r y  index versus log  transformed t o t a l  runs.  The development of 
t h e  reasoning behind t h e  pre-emergent f r y  index ( I )  i s  developed below. 

Let:  - F i j  - Number of f r y  i n  t i d e  zone i of  s t ream j 

2 - 
m i j  - Square meters sampled in  zone i o f  s t ream j .  

S - - Number of  index s treams sampled. 

z - - Number of  t i d e  zones sampled. 
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Then define Ai j  and A, as follows: 

Then I i s  calculated in the  following manner: 

The range (R) about the  natural stock run forecast  i s  the  80% confidence 
in terval  around the cross-validation regression (Effron 1983) r e su l t s  which 
was calculated as follows. 

Let: P = 1990 Forecast point est imate;  
N = Number of years of observations; 
0, = Observed run in year i ;  
E, = Forecasted run in year i  using using a l l  N years ,  

except year i; and 
t = The 100%-(80%/2) percent i le  of the  Student's t 

d i s t r ibu t ion  on N degrees of freedom. 

Then : 112 t R = P +/- ( ( ( E ( O , - E , ) ~ ) / N )  ) ( ~ 2 . 1 )  

The run forecast  f o r  hatchery runs i s  the  sum of hatchery spec i f ic  
fo recas t s .  For each hatchery, the  forecast  i s  the product of the  number 
of f r y  released and the  average hatchery spec i f ic  marine survival .  Marine 
survival i s  the  mean marine survival f o r  a l l  years of production fo r  the  
hatchery. The prediction interval  around the forecast  i s  derived from the 
confidence in terval  around the  mean of the  marine survival data .  
Unfortunately, these marine survival data are suspect. For most years in 
the  h i s t o r i c  data  base fo r  PWS hatcheries,  marine survival estimates are 
probably l i t t l e  more than best guesses. Total runs were estimated as the 
sum of hatchery terminal area harvests and brood stock divided by some 
educated guess of the  exploi ta t ion r a t e  on a l l  stocks in the  common 
property f i she r i e s .  The accuracy of these estimates are  unknown, and there  
are  no associated variances. Since 1987 some run estimates are  based on 
coded wire tag recovery data.  Confidence in t h i s  data i s  g rea te r ,  b u t  there  
are only two years of data f o r  each f a c i l i t y .  

The projected brood stock needs f o r  each f a c i l i t y  are  f a i r l y  accurate.  The 
sa les  harvest numbers are  very preliminary and may vary depending on 
changes in projected operating costs ,  the  f ina l  value f o r  the  1989 sa les  



Appendix A . 2  ( p  4 of 11) 

harvests ,  the  revenue generated fo r  PNP's from the  2% assessment on area 
salmon harvests f o r  1989 and, the  projected pr ices  f o r  1990. 

The escapement, brood stock, and s a l e s  harvest requirements a re  t reated 
as constants;  and the  confidence interval  f o r  the  common property harvest 
i s  the  same as fo r  the  t o t a l  run. 

FORECAST DISCUSSION: 

The projected 3.8 million wild stock pink salmon run in 1990 would be the 
fourth smallest even year r u n  s ince  statehood and i s  well below the  even 
year average. The small run forecast  i s  driven in large  par t  by the  1989 
pre-emergent f r y  index which was the  second smallest  recorded f o r  even 
brood years.  Despite mild temperatures in t he  spring of 1989, there  i s  no 
reason t o  suspect t ha t  t h i s  wil l  posi t ively  a f f ec t  marine survival of the  
emergent f r y  from the  1988 brood year. Marine survival appears t o  be 
re la ted  t o  average March and April a i r  temperatures in the  odd year 
forecast  but not in the  even years. 

The point estimate of 24.8 million f i s h  returning t o  hatcheries i n  1990 
i s  s l i g h t l y  smaller than the  forecasted runs i n  1989 but i s  s t i l l  t h e  
l a rge s t  even year hatchery prediction on record. This appearant drop i n  
production i s  a function of smaller f r y  re leases  from WHN and Cannery Creek 
hatcheries in 1989 compared t o  1988. The 1990 r u n  forecast  i s  a l so  based 
on hatchery spec i f ic  marine survival data ra ther  than the  blanket 5.3% 
survival f igure  used t o  forecast  1989 runs. The mean marine survival r a t e  
f o r  AFK i s  in f a c t  5.3%, and t h i s  r a t e  is  a l so  assumed t o  be t r u e  f o r  WHN 
hatchery. The mean survival r a t e s  f o r  Solomon Gulch and Cannery Creek 
hatcheries (3.7%and 4,5%respect ively)  are  considerably lower. The reasons 
f o r  the  lower survivals  in these  two f a c i l i t i e s  are  unknown. 
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PRINCE WILLIAM SOUND CHUM SALMON 

1990 Forecast  

Na tu ra l  Product ion:  Est imate Range 
(Thousands) (Thousands) 

T o t a l  Run 415.7 243.3 - 710.1 
Na tu ra l  Escapement Goal 225.5 
Harvest  190.2 17.8 - 484.6 

Suppl emental Product ion:  

VFDA - Solomon Gulch Hatchery 

Es t imate  Range 
(Thousands) (Thousands) 

To ta l  Run 46.8 35.9 - 57.6 
Brood Stock Needs 20.0 
Sales Harvest  Goal 0.0 
Commom Prope r t y  Harvest  26.8 15.9 - 37.6 

PWSAC - Armin F. Koern ig  Hatchery 

Es t imate  Range 
(Thousands) (Thousands) 

To ta l  Run 7.3 5.6 - 8.9 
Brood Stock Needs 0.0 
Sales Harvest  Goal 0.0 
Commom Prope r t y  Harvest  7.3 5.6 - 8.9 

PWSAC - Wal lace H. Noerenburg Hatchery ( E a r l y  Stock)  

Es t imate  Range 
(Thousands) (Thousands) 

T o t a l  Run 340.3 261.3 - 419.3 
Brood Stock Needs 102.9 
Sales Harvest  Goal 0.0 
Commom Prope r t y  Harvest  237.4 158.4 - 316.4 
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PWSAC - Wall ace H. Noerenburg Hatchery (La te  Stock)  

Est imate Range 
(Thousands) (Thousands) 

T o t a l  Run 181.2 139 .1 .  - 223.3 
Brood Stock Needs 10.4 
Sales Harvest  Goal 63.8 
Commom Prope r t y  Harvest  107.0 64.9 - 149.1 

ADF&G/F.R. E.D. D i v i s i o n  - Main Bay Hatchery 

Est imate Range 
(Thousands) (Thousands) 

T o t a l  Run 847.3 650.5 - 1,044.1 
Brood Stock Needs 0.0 
Sales Harvest  Goal 0.0 
Commom Prope r t y  Harvest  847.3 650.5 - 1,044.1 

T o t a l  Supplemental Product ion:  

Est imate Range 
(Thousands) (Thousands) 

T o t a l  Run 1,422.9 1,092.4 - 1,753.2 
Brood Stock Needs 133.3 
Sales Harvest  Goal 63.8 
Commom Prope r t y  Harvest  1,225.8 895.3 - 1,556.1 

Combined Na tu ra l  and Supplemental Produc t ion  : 

Est imate Range 
(Thousands) (Thousands) 

T o t a l  Run 1,838.6 1,335.7 - 2,463.3 
Na tu ra l  Escapement Goal 225.5 
Brood Stock Needs 133.3 
Sales Harvest  Goal 63.8 
Commom Prope r t y  Harvest  1,416.0 913.1 - 2,040.7 

FORECAST METHODS: 

The n a t u r a l  s t ock  r u n  f o r e c a s t  i s  t h e  pooled r e s u l t s  o f  t h r e e  separate 
reg ress ions  i n  which t h e  runs  o f  3 -  and 4-year  o l d  f i s h  a r e  p r e d i c t e d  f rom 
p i n k  r u n s  f rom t h e  same brood yea r  and 5 - y e a r - o l d  f i s h  a r e  p r e d i c t e d  f rom 
s i b 1  i n g  4-year  o l d  runs  i n  1989. To c a l c u l a t e  t h e  p r e d i c t i o n  i n t e r v a l  t h e  
runs  f o r  yea rs  1974 th rough 1988 were p r e d i c t e d  by us ing  a c ross -va l  i d a t i o n  
procedure as descr ibed  above f o r  p i n k  salmon i n  equa t ion  A.2.1. 
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The hatchery runs f o r  1990 a re  projected from f r y  re leases  in  1986, 1987 
and 1988, an estimated marine survival of 1.55%, and average age 
composition f o r  natural chum runs from brood years 1978 through 1982. The 
marine survival r a t e  i s  based on four years  of f r y  re lease  and adul t  run 
data  from the  ADF&G Main Bay hatchery. This i s  the  only hatchery f o r  which 
formal quan t i t a t ive  methods (coded wire tagging r e s u l t s )  were used t o  
est imate the  portion of the  adul t  re turns  intercepted in  the  commercial 
harvest - -  hence the  only one with re1 i ab l e  t o t a l  run est imates.  

FORECAST DISCUSSION: 

The fo recas t  f o r  natural chum runs i n  1990 i s  only 39% of the  1974 t o  1989 
average: The low forecas t  i s  driven by poor runs of pink salmon from the  
1986 and 1987 brood years.  These regressions based on " s i  bl ings" of another 
species may seem suspect but a r e  corroborated by s imi la r  predic t ions  based 
on regressions between chum salmon s i  bl ing age groups. In t ra-species  model s 
f o r  s ib l ing  age groups have been used in same p r i o r  years t o  fo recas t  but 
explain l e s s  of the  v a r i b i l i t y  in runs of 3-year-old and 4-year-old f i s h  
than the  s ib l ing  pink salmon models. 

Despite the  lower than average r u n  forecas t  f o r  natural  s tocks ,  the  overall  
harvest of chums in 1990 should exceed the  1974 - 1988 average by almost 
490,000 f i s h  because of 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;  but l a rge  f r y  re leases  a t  t h a t  f a c i l i t y  in 1986 and 1987 wil l  
produce 1990 runs of approximately 847,000 f i s h .  In the  absence of brood 
stock requirements, these  runs can be f u l l y  exploited.  The WHN f a c i l i t y  
i s  not ye t  a t  peak production capacity with respect  t o  chum salmon b u t  
expects a t o t a l  r u n  of approximately 520,000 f i s h  in 1990. From these 
runs, the  stock with ea r ly  r u n  timing wil l  contr ibute  approximately 240,000 
f i s h  t o  the  common property f i she r i e s ,  and t he  stock with l a t e  r u n  timing 
wi 11 contr ibute  approximately 110,000 f i s h .  The re1 a t i ve ly  small 47,000 
f i s h  run t o  Solomon Gulch wil l  contr ibute  approximately 27,000 f i s h  t o  
the  common property f i  sher ies .  
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PRINCE WILLIAM SOUND COGHILL DISTRICT SOCKEYE SALMON 

1990 Forecast  

Na tu ra l  Produc t ion  - C o g h i l l  Lake: 

Est imate Range 
(Thousands) (Thousands) 

T o t a l  Run 50.3 15.8 - 160.1 
Na tu ra l  Escapement Goal 50.0 
Hatchery Brood Stock 4.5 
Harves t  0.0 0.0 - 105.6 

Suppl emental Product ion:  

ADF&G/F.R. E.D. D i v i s i o n  - Main Bay Hatchery 

Est imate Range 
(Thousands) (Thousands) 

T o t a l  Run 9.9 8.9 - 10.9 
Brood Stock Needs 0.0 
Sales Harvest  Goal 0.0 
Commom Prope r t y  Harvest  9.9 8.9 - 10.9 

Combined Na tu ra l  and Supplemental Produc t ion  : 

Est imate Range 
(Thousands) (Thousands) 

T o t a l  Run 60.2 24.7 - 171.0 
Na tu ra l  Escapement Goal 50.0 
Hatchery Brood Stock 4.5 
Sales Harvest  Goal 0.0 
Commom Prope r t y  Harvest  9.9 8.9 - 116.5 

FORECAST METHODS: 

The f o r e c a s t  f o r  t h e  C o g h i l l  Lake runs  i s  t h e  pooled r e s u l t s  o f  4 separate 
regress ions .  The runs  o f  4 - yea r -o l d  f i s h  aged 1.2 a re  p r e d i c t e d  f rom 
r e g r e s s i n g  t h e  l o g  o f  t h e  r e t u r n s  o f  f i s h  aged 1.1 i n  t h e  p r i o r  yea r  on 
t h e  l o g  o f  t h e  r e t u r n s  o f  s i b l i n g  f i s h  aged 1.2. The r e t u r n s  o f  5 -year -  
o l d  f i s h  aged 1.3 a r e  p r e d i c t e d  f rom s i m i l a r  s i b l i n g  model us i ng  r e t u r n s  
o f  f i s h  aged 1.2 f rom t h e  p r i o r  year .  The mean r e t u r n - a t - a g e  i s  used t o  
p r e d i c t  5 - yea r -o l d  f i s h  aged 2.2 and 6 -yea r -o l d  f i s h  aged 2.3. 
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Although catch and escapement a t  age e x i s t  f o r  the  Coghill sockeye runs 
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 on  of the 
f u l l  weir in 1974 a re  unrel iable .  Escapement and catch a t  age data  in the 
regressions a r e  from 1974 t o  the  present .  To ca lcu la te  the  predict ion 
i n t e rva l ,  a cross-val idat ion procedure was used as described f o r  pink 
salmon in equation A . 2 . 1 .  

The forecas t  f o r  Main Bay Hatchery runs is based on a marine survival r a t e  
of 20% f o r  smolt released i n  1988. This run of 4-year-old f i s h  i s  the  
f i r s t  adul t  r u n  t o  the  f a c i l i t y ,  and the  20% survival r a t e  i s  only a best 
guess based on data  from other  areas.  In the  absence of h i s t o r i c  da t a ,  the 
forecas t  in terval  i s  the  estimated r u n  f o r  18% and 22% (runs expected a t  
plus o r  minus 10% of marine survival used f o r  point e s t imate ) .  I t  i s  
ant ic ipated t h a t  most of the  runs t o  the  hatchery wil l  be intercepted in 
the  Coghill g i l l  net  f i shery  and brood stock wil l  be col lec ted from 
terminal runs only i f  avail able.  

FORECAST DISCUSSION: 

The forecasted t o t a l  r u n  of approximately 50,000 sockeye salmon t o  Coghill 
Lake in 1990 i s  the  lowest forecas t  on record. Given the  50,000 -60,000 
f i s h  escapement goal f o r  Coghill Lake, i t  i s  unlikely the re  wi l l  be any 
f i shery  f o r  sockeye salmon in the  Coghill D i s t r i c t  in 1990. The poor 
forecas t  i s  driven largely  by the  extremely poor runs of 4-year-old f i s h  
(age 1.2) in 1989. The runs f e l l  well outside of the  range of the  h i s t o r i c  
data  base used t o  construct  the  s ib l ing  fo recas t  model f o r  runs of f i s h  
aged 1.3 which a re  the dominant age group (70% h i s t o r i c  average) f o r  t h i s  
stock.  Because the  independent var iable  used in the  fo recas t  regression 
i s  out of the  range the  r e s u l t s  of the  regression a re  suspect .  
Nevertheless, the  indicat ions  of a v i r tua l  r u n  f a i l u r e  f o r  1990 cannot be 
ignored. In the  absence of any other workable fo recas t  models f o r  t h i s  
dominant age group, the forecas t  based on the  sib1 ing run model stands.  

The brood stock needs shown in the  forecas t  summary are  f o r  conversion of 
the  Main Bay Hatchery from a chum salmon hatchery t o  a sockeye salmon 
hatchery. 
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PWS COHO SALMON HATCHERY FORECASTS AND NATURAL STOCK CATCH PROJECTION 

1990 Forecast  

Supplemental Produc t ion  

VFDA - Solomon Gulch Hatchery 

Est imate Range 
(Thousands) (Thousands) 

T o t a l  Run 101.0 86.3 - 115.7 
Brood Stock Needs 0.6 
Sales Harvest  Goal 30.0 
Commom Prope r t y  Harvest  70.4 55.7 - 85.1 

PWSAC - Wall ace H. Noerenburg Hatchery 

Est imate Range 
(Thousands) (Thousands) 

T o t a l  Run 375.2 344.0 - 406.3 
Brood Stock Needs 1.5 
Sales Harvest  Goal 0.0 
Commom Prope r t y  Harvest  373.7 342.5 - 404.8 

T o t a l  Suppl emental Produc t ion  

Est imate Range 
(Thousands) (Thousands) 

T o t a l  Run 476.2 430.3 - 522.0 
Brood Stock Needs 2.1 
Sales Harvest  Goal 30.0 
Commom Prope r t y  Harvest  444.1 398.2 - 489.9 

FORECAST METHODS: 

The p o i n t  es t imates  a r e  t h e  p roduc t  o f  t h e  number o f  smol t  r e l eased  from 
each f a c i l  i t y  i n  1989 and t h e  average mar ine s u r v i v a l  f o r  each f a c i  1 i t y .  
The f o r e c a s t  range i s  based on t h e  80% con f idence  i n t e r v a l  about t h e  mean 
o f  mar ine s u r v i v a l  . 

FORECAST DISCUSSION: 

The mean mar ine s u r v i v a l  r a t e s  f o r  Solomon Gulch and WHN Ha tche r i es  a re  
10.2% and 15.0% r e s p e c t i v e l y .  The v a l i d i t y  o f  these  r a t e s  i s  unknown. The 
former  agrees w e l l  w i t h  average mar ine s u r v i v a l  r a t e s  r e p o r t e d  f rom 



Appendix A.2 (p 11 o f  11) 

ha tcher ies  i n  o ther  areas, t he  l a t t e r  i s  considerably h igher .  The former 
i s  based on o n l y  f o u r  years o f  data, t h e  l a t t e r  on o n l y  t h ree  years of data 
bu t  t he  var iance i s smal l .  The na tu ra l  s tock  product ion  i n  PWS i s  small 
and i n  recent  years f i s h e r i e s  have been confined t o  a l a r g e  degree t o  
hatchery te rmina l  areas. To ta l  r u n  est imates, hence marine s u r v i v a l  
est imates, f o r  hatchery s tocks are  probably f a i r l y  re1  i a b l e .  

1990 Natura l  Stock Harvest ProSection 

Est imate Range 
(Thousands) (Thousands) 

Commmon Property  Harvest 10.2 7.3 - 13.2 

HARVEST PROJECTION METHODS: 

The harvest  p r o j e c t i o n  i s  t h e  mean of t h e  h i s t o r i c  coho salmon harves t  i n  
PWS from 1968 t o  1984. I n  years subsequent t o  1984 t h e r e  has been hatchery 
product ion  o f  coho salmon i n  PWS, and t h e  n a t u r a l  component o f  t h e  catch 
i s  unknown. The harves t  p r o j e c t i o n  range i s  t h e  80% conf idence i n t e r v a l  
about t he  1968 - 1984 harves t  mean. 

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



APPENDIX A.3 PRINCE WILLIAM SOUND/COPPER RIVER SOCKEYE AND CHINOOK SALMON 

FORECAST AREA: P r i nce  W i  11 i am Sound/Copper R i v e r  

SPECIES: Sockeye Salmon 

PRELIMINARY FORECAST OF 1990 RUN: 

NATURAL PRODUCTION Est imate Range 

Run Est imate:  1,138,400 970,100 t o  1,306,700 

Harves t  Est imate:  517,400 431,300 t o  603,500 

, Escapement Goal : 621,000 

SUPPLEMENTAL PRODUCTION 

Gul kana Hatchery 

Run Est imate:  234,000 188,000 t o  281,000 

Harvest  Est imate: 140,700 113,000 t o  169,000 

Brood Stock and 
Stream Escapement 93,800 

TOTAL PRODUCTION 

Run Est imate:  1,373,000 1,205,000 t o  1,541,000 

Harvest  Est imate: 658,000 572,000 t o  744,000 

Escapement and 
Brood Stock: 715,000 

FORECAST METHODS: 

Na tu ra l  Produc t ion :  The 1990 sockeye salmon r u n  f o r e c a s t  u t i l i z e d  
h i s t o r i c a l  r e t u r n  p e r  spawner da ta  from t h e  seven most s i m i l a r  spawning 
popu la t i ons  and pa ren t  yea r  escapement weighted by age c l a s s  (4 - ,  5 -  and 
6 -yea r -o l ds )  f o r  t h e  Copper R i v e r  D e l t a  and Upper Copper R i v e r  
independent ly .  The 1990 p r e d i c t e d  r u n  i s  i n f l u e n c e d  h e a v i l y  by t h e  1985 
brood yea r  f o r  t h e  Copper R i v e r  D e l t a  and t h e  Upper Copper R i v e r .  

Suwlementa l  Product ion:  The 1990 supplemental r u n  w i l l  be t h e  r e s u l t  o f  
p r o d u c t i o n  f rom Gul kana hatchery.  Brood years  1985 and 1986 u s i n g  F.R. E.D. 
D i v i s i o n  s tandard s u r v i v a l  assumptions should produce an a d u l t  r u n  o f  
234,000. An e x p l o i t a t i o n  r a t e  of 60% would c o n t r i b u t e  141,000 salmon t o  
t h e  commerci a1 ca tch .  
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FORECAST DISCUSSION: 

Natural Production: Continued relatively mild winter conditions, 
particularly on the Copper River Delta, existed during the freshwater 1 ife 
stage. Yet, the age groups represented in the 1990 run should produce a 
below average return per spawner contribution from the above average parent 
year escapements of 1984 and 1985 and below average escapement in 1986. 
Upper Copper River escapements were near or above average in all three 
years, thus generally mild conditions and good distribution should yield 
near average runs. Some of the parent year escapements are amoung the 
highest in the available data base, thus few simjlar prediction points are 
available. The run forecast will be low if environmental conditions 
continue to produce above average survival rates; however, high fry 
densities may reduce the return per spawner. 

Supplemental Production: Lack of faci 1 i ty production data and unstable 
conditions suggest that the egg to adult survival is uncertain. Thus the 
1990 total sockeye run is also uncertain. However, as future data is 
collected, predictions are expected to become more reliable. 
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SPECIES: Chinook Salmon 

PRELIMINARY FORECAST OF THE 1990 RUN: 

NATURAL PRODUCTION Est imate Range 

Run Estimate: 52,100 42,600 t o  61,600 

Harvest Est imate: 37,100 28,200 t o  46,000 

Escapement Goal: 15,000 

FORECAST 'METHODS: 

The 1990 chinook salmon r u n  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 t h e  4-, 5-, 6- and 7 -yea r -o ld  age c lasses.  
Weighted indexes are combined t o  c rea te  a  s i n g l e  index o f  abundance which, 
f o r  1  ack o f  b e t t e r  data, i s  compared t o  t h e  h i s t o r i c a l  average escapement 
index. The expected r u n  comes f rom t h e  est imated average r e t u r n  per  
spawner which does no t  cons ider  r e l 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 DISCUSSION: 

Dur ing t h e  pas t  s i x  years, chinook salmon runs t o  t h e  Copper R i ve r  have 
been c o n s i s t e n t l y  above average and have es tab l i shed  severa l  o f  t h e  t o p  
catches on record.  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 h e  1984 o r  1985 brood years o r  s i g n i f i c a n t  e x t r a  
p roduc t ion  from t h e  1986 brood year  cou ld  s e r i o u s l y  a f f e c t  t h e  fo recas ted  
run.  No c l  imate c o n d i t i o n  o r  o t h e r  event a re  be1 ieved t o  have s i g n i f i c a n t l y  
impacted any o f  t h e  brood years involved.  A  chinook salmon harves t  o f  t h e  
37,100 f i s h  magnitude appears t o  be a  so l  i d  p r e d i c t i o n .  

Kenneth Roberson 
Research B i  01 og i  s t  
G I  ennal 1  en 



APPENDIX A.4 UPPER COOK INLET SOCKEYE SALMON 

FORECAST AREA: Upper Cook I n l e t  

SPECIES: Sockeye Sal mon 

PRELIMINARY FORECAST OF 1990 RUN: 

NATURAL PRODUCTION Est imate Ranse 

Run Est imate: 5.8 m i l l i o n  3.7 m i l l i o n  - 9.7 m i l l i o n  

Escapement Goal : 1.5 m i l l i o n  

Harvest Est imate: 4 .3  m i l l i o n  2.2 m i l l i o n  - 8.2 m i l l i o n  

FORECAST METHODS: 

The major  sockeye salmon systems i n  Upper Cook I n l e t  a re  t h e  Kenai, 
Kasi 1  o f ,  Susi tna,  Crescent, Chakachatna/McArthur, and B i g  R ivers  and 
F i sh  Creek. 

The bas i s  o f  t h e  1990 fo recas t  i s  d i f f e r e n t  f rom prev ious  years.  The 
r e l a t i v e l y  poor r e l a t i o n s h i p  between t h e  number o f  a d u l t  spawners and the  
number o f  r e t u r n i n g  a d u l t s  has r e s u l t e d  i n  s i g n i f i c a n t  f o r e c a s t  e r r o r .  
Therefore, h i s t o r i c a l  harves t  da ta  was subjected t o  a  Box Jenkins AR1 
model. Th i s  t ime  s e r i e s  approach appears t o  p rov ide  a  b e t t e r  f o r e c a s t  t o o l  
than t h e  c l a s s i c  escapement t o  r e t u r n  r e l a t i o n s h i p s  used p r e v i o u s l y .  
However, t h i s  does n o t  a l l o w  i n d i v i d u a l  r i v e r  system fo recas ts .  Therefore,  
t o  supplement t h i s  approach, b i o l o g i c a l  da ta  on f r y  and smol t  p roduc t ion ,  
runs t o  i n d i v i d u a l  r i v e r s ,  and age composi t ion da ta  were used t o  
s u b j e c t i v e l y  i d e n t i f y  p roduc t ion  by r i v e r  system. The reader  i s  caut ioned 
t h a t  s i g n i f i c a n t  e r r o r  by r i v e r  system i s  poss ib le .  

FORECAST DISCUSSION: 

The est imated harves t  o f  sockeye salmon i n  Upper Cook I n l e t  f o r  1990 i s  
4.3 m i l l i o n  f i s h .  Escapement o b j e c t i v e s  remain t h e  same as 1989 a t  1.5 
m i l l i o n  a d u l t  sockeye salmon. Run by r i v e r  system was n o t  ca l cu la ted ,  bu t  
i n d i c a t i o n s  f rom b i o l o g i c a l  da ta  are t h a t  t h e  Kenai R i ve r  system w i l l  
predominate i n  t h e  harvest .  A n t i c i p a t e d  1990 runs  t o  t h e  K a s i l o f  and 
Susi t n a  R ivers  should approximate 560,000 and 380,000 f i  sh, r e s p e c t i v e l y .  
The F i sh  Creek run, based on smol t  data, should be i n  t h e  range o f  130,000 
f i s h  w h i l e  a d u l t  sockeye salmon r e t u r n i n g  t o  Crescent R i ve r  should approach 
150,000 f i s h .  

Kenneth E. Tarbox 
Research P r o j e c t  Leader 
Upper Cook I n l e t  



APPENDIX A.5 LOWER COOK INLET PINK SALMON 

FORECAST AREA: Lower Cook I n l e t  

S P E C I E S :  P ink  Salmon 

PRELIMINARY FORECAST OF THE 1990 RUN: 

NATURAL PRODUCTION P o i n t  

T o t a l  Run 692,000 

Escapement Goal1 372,000 

, Harves t  ~ s t i m a t e ' ~ ~  415,000 

SUPPLEMENTAL PRODUCTION 

T o t a l  Run 1,450,000 

Brood Stock 50,000 

Harvest  Est imate 1,400,000 

TOTAL AREA PRODUCTION 

To ta l  Run 2,142,000 

Brood Stock and Escapement 422,000 

Harves t  Est imate 1,815,000 

Ranqe 

210,000 - 2,313,000 

275,000 - 470,000 

72,000 - 1,877,000 

1 Escapement goal  i s  372,000 f o r  systems w i t h  a formal f o r e c a s t .  The t o t a l  
Lower Cook I n l e t  p i n k  salmon escapement goal  f o r  a l l  systems w i t h  or 
w i t h o u t  a formal  f o r e c a s t  i s  489,000. 

2 For systems w i t h  a formal  f o r e c a s t  on l y .  A d d i t i o n a l  ha rves t  may be expected 
i n  systems w i t h o u t  a formal  f o recas t .  

3 Among t h e  systems w i t h  a formal  f o recas t ,  a t  l e a s t  f o u r  s tocks  a re  expected 
t o  have runs  l e s s  than  i t s  escapement goa l .  Consequently, t h e  expected 
escapement w i l l  be s h o r t  o f  t h e  escapement goal  by 95,000. The ha rves t  o f  
415,000 p l u s  t h e  escapement goal  o f  372,000 minus t h e  escapement s h o r t f a l l  
o f  95,000 w i l l  add up t o  t h e  f o r e c a s t  run .  
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FORECAST METHODS: 

The 1990 p i n k  salmon fo recas t  run  t o  t h e  Lower Cook I n l e t  Management Area 
was der ived from the  l o g - l o g  regress ion  o f  r e t u r n s  on escapement based on 
data  from 1960 t o  1988. The 1990 harvest  est imate was obta ined by 
sub t rac t i ng  the  escapement goal from t h e  fo recas t  run  by i n d i v i d u a l  bays 
and r i v e r  systems. The sum o f  t he  harvest  est imates f o r  t h e  i n d i v i d u a l  bays 
and r i v e r  systems would then be t h e  t o t a l  Lower Cook I n l e t  harvest  
e s t  imate. 

FORECAST DISCUSSION: 

Pink salmon escapements were genera l l y  poor i n  1988 w i t h  the  except ion o f  
t he  Kamishak D i s t r i c t .  I f  p i n k  salmon s u r v i v a l  cond i t i ons  are  good, the  
est imated harvest  would be about 153,000 i n  B ru in  Bay and 95,000 i n  the  
Ursus and Rocky Cove area. Add i t i ona l  harves t  i s  expected i n  t h e  f o l l o w i n g  
areas: B i g  and L i t t l e  Kamishak Rivers, Amakdedori Creek, I n i s k i n ,  and 
Cottonwood Bays. 

No p i n k  salmon harvest  i s  a n t i c i p a t e d  i n  t h e  Eastern D i s t r i c t  because o f  
poor runs. 

I n  t he  Outer D i s t r i c t  t he  p i n k  salmon harvest  est imates are 1,000 i n  
Dogf ish Bay, 20,000 i n  Por t  Chatham, none i n  Windy and Rocky Bays, 42,000 
i n  Po r t  Dick, and 48,000 i n  the  Des i re  Lake area o f  Nuka Bay. 

I n  t he  Southern D i s t r i c t ,  t he  p i n k  salmon harvest  est imates are 45,000 i n  
Humpy Creek, 400,000 i n  H a l i b u t  Cove Lagoon, 1,000,000 i n  Tutka Lagoon, 
10,000 i n  Seldovia, and none i n  Po r t  Graham. Add i t i ona l  harves t  may be 
expected i n  China Poot Bay and t h e  Barabara Creek area. 

N ick  Dudiak 
F.R.E.D. Area B i o l o g i s t  

Tom Schroeder 
C .  F. Area Management B i o l o g i s t  

Henry Yuen 
C.F. Research B i o l o g i s t  

Lower Cook I n l e t  Management Area 



APPENDIX A.6 KODIAK PINK SALMON 

FORECAST AREA: KODIAK 

SPECIES: Pink Salmon 

YEAR OF Run: 1990 

PRELIMINARY FORECAST OF THE 1990  RUN^: 

Point Estimate: Total Run ~sca~ernent~' Harvest 

Natural Production 12.8 million 3.9 million 8.9 million 
Hatchery Production 3.16 million .27 million 2.89 million 

Total Production 15.96million 4.17million 11.79million 

Ranqe Estimate: 

Natural Production 11.8-13.8million 3.9million 7.9-9.9 million 
Hatchery Production 1.25-5.78 million .27 million .98-5.51 million 

FORECAST METHODS: 

The 1990 pink salmon forecast run to the Kodiak Management Area was 
determined as follows: A point estimate for the total management area 
natural run was calculated from a 1 inear least squares regression analysis 
of the past 24 years pre-emergent fry data. Variables used in the analysis 
were the indexed 1 i ve fry densities and the average combined departure from 
the norm of the April ambient air temperatures taken in Kodiak. The upper 
and 1 ower ranges are the 80% confidence interval s. 

FORECAST DISCUSSION: 

Pre-emergent fry sampling this spring (1989) indicated poor to excel lent 
over-winter survival from the excellent brood year escapement of 4.4 
million pink salmon. Sampling resulted in an unweighted live fry index of 
204.3 live fry/m2. This fry index points to a slightly below average even- 
year run. 

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

- With the exception of hatchery production, escapement values represent 
indexed escapement. 
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The main f ac to r s  which probably contributed t o  the  lower l i v e  f r y  densi ty  
were the  heavy ra ins  Kodiak Island received in ea r ly  November 1988, which 
resul ted  in scouring in some systems, and the  record cold temperatures in 
mid-January 1989, which ranged from 0°F t o  -20°F, resu l t ing  in many frozen 
spawning areas .  

Sampl ing conditions during March and Apri 1 (1989) were cold,  but general l y  
very good as f a r  as water flows were concerned. The 1 ower than average 1 i ve 
f r y  densi ty  combined with normal spring conditions are  the  main reasons 
f o r  the  lower than average forecas t  f o r  the  1990 run. 

A t  t h i s  time there  i s  no knowledge of what e f f e c t s ,  i f  any, the  o i l  s p i l l  
from the  M/V Exxon Va7dez had on the  ear ly  marine survival of Kodiak's 
migrant pink salmon f ry .  

Afoqnak D i s t r i c t :  The pre-emergent f r y  index f o r  t h i s  d i s t r i c t  i s  above 
average. Apparently heavy snowfall helped t o  insu la te  stream beds and 
prevent ser ious  over-winter morta l i ty  because of f reezing.  A t o t a l  of 2.1 
mil l ion pink salmon a re  expected t o  re tu rn .  The desired escapement goal 
i s  250,000 pinks leaving 1.85 mill ion pink salmon avai lable  f o r  harvest ing.  

Afoqnak D i s t r i c t  S U D P ~  emental Production: The Ki t o i  Bay Hatchery t o t a l  
r u n  point est imate i s  3.16 mill ion pink salmon from a re lease  of 400,000 
emergent f r y  and 80.1 mill ion reared pink f ry .  Approximately 270,000 pink 
salmon a r e  required t o  meet broodstock and escapement requirements, leaving 
2.89 mill ion pinks avai lable  f o r  harvesting. 

Westside D i s t r i c t :  Overall,  1 ive f r y  dens i t i e s  f o r  t h i s  d i s t r i c t  a r e  some 
of the  1 owest on record in recent years.  Scouring as a r e s u l t  of flooding 
condit ions appeared t o  reduce over-winter survival in Uganik, Terror ,  Uyak 
and Zachar Rivers. Over-winter survival in L i t t l e  Browns, Baumans, and Red 
Rivers appeared t o  be reduced because of the  extreme cold temperatures 
freezing spawning 1 ocations. Because of the above mentioned condit ions,  
only 5.6 mill ion pinks are  expected t o  re turn  t o  t h i s  d i s t r i c t .  The desired 
escapement goal i s  2,250,000 pinks leaving 3.35 mill ion pink salmon 
avai 1 able f o r  harvesting. 

Al i tak  D i s t r i c t :  The l i v e  f r y  index f o r  t h i s  d i s t r i c t  i s  below average. 
Once again scouring and freezing were fac to rs  reducing over-winter f r y  
survival .  In addit ion,  brood year escapements i n to  Dog Salmon and Deadman 
r i ve r s  met only minimum requirements; therefore ,  in 1990, 900,000 pink 
salmon a re  expected t o  re turn  t o  t h i s  d i s t r i c t .  The desired escapement goal 
i s  500,000 pinks leaving 400,000 pinks avai lable  f o r  harvesting. 

General D i s t r i c t :  The overall  l i v e  f r y  densi ty  i s  average. Freezing 
temperatures and scouring appear t o  be the  main reasons f o r  the  lower than 
expected l i v e  f r y  dens i t i e s .  Mild spring temperatures in t h i s  d i s t r i c t  
should he1 p with improved ea r ly  marine survival . A t o t a l  of 2 . 1  mi 11 ion 
pink salmon a re  expected t o  re turn .  The desired escapement goal i s  500,000 
pinks leaving 1.6 mil l ion pinks avai lable  f o r  harvesting. 
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Mainland District: Fry sampling was limited to nine streams due to high 
winds and the end of the helicopter contract. With the exception of Kukak 
River, which was sampled in a new location, over-winter fry survival 
appeared to be very good showing much less damage from scouring or freezing 
than that which occurred on Kodiak Is1 and. Considering the excel 1 ent brood 
year pink escapements from Dakavak south to Wide Bay, 2.1 million pinks 
are expected to return to this district. The escapement goal is 400,000 
pinks leaving 1.7 million pinks available for harvesting. 

Prepared by: 

David Prokopowi ch 
Assistant Area Management Biologist 
Kodiak Management Area 



APPENDIX A.7 KODIAK UPPER STATION LAKE, 
FRAZER LAKE, AND AYAKULIK RIVER SOCKEYE SALMON 

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

SPECIES: Sockeye Salmon, Early Run 

PRELIMINARY FORECAST OF THE 1990 RUN:  

Point  Ranqe 

Total Run: 70,000 12,000 - 137,000 

Escapement Goal : 50,000 50,000 - 75,000 

,Projected Harvest: 20,000 0 - 87,000 

FORECAST METHODS: 

The 1990 Upper S t a t i o n  f o r e c a s t  i s  t h e  sum of  ind iv idua l  p r e d i c t i o n s  f o r  
f o u r  age c l a s s e s  (age 1.2,  1 .3,  2.2, and 2.3) .  Except f o r  age 1 .2  f i s h  
every age c l a s s  e s t ima te  was determined through a mu1 t i p l e  r eg re s s ion  
equat ion developed from re1 a t i o n s h i p s  of r e t u r n  t o  escapement o r  s i  bl ings .  
Each r eg res s ion  equat ion was developed t o  maximize t h e  c o e f f i c i e n t  of 
de te rmina t ion  and a l l  e s t ima te s  were i n t e r p r e t e d  f o r  reasonableness .  The 
age 1.2 p red ica t ion  was based on t h e  r a t i o  of age 1 . 1  and 1.2 s i  bl ings  f o r  
t h e  1983 brood year .  This  r e l a t i o n s h i p  was chosen because t h e  number of 
age 1.1 f i s h  in  1989 most c l o s e l y  matched t h e  number of  age 1 . 1  f i s h  f o r  
t h e  1983 brood y e a r  and no reasonable  c o r r e l a t i o n  was found in  t h e  
a v a i l a b l e  d a t a  s e t s  t o  p r e d i c t  age 1.2 r e t u r n s .  

FORECAST DISCUSSION: 

The Upper S t a t i o n  e a r l y  run i s  expected t o  be about 70,000 sockeye salmon 
with 36% 4-year-old f i s h  from t h e  1986 parent  escapement of  101,000 f i s h ,  
40% 5-year -o ld  f i s h  from t h e  1985 parent  escapement of 27,000 f i s h ,  and 
24% 6-year -o ld  f i s h  from t h e  1984 parent  escapement of 97,000 f i s h .  I t  i s  
reasonably probable t h a t  t h e  4-year -o lds  a r e  underestimated s i n c e  a l l  of 
t h e s e  a r e  age 1 .2  f i s h .  The age 1.2 f i s h  were es t imated  using t h e  1 :4 .5  
r a t i o  of age 1.1 t o  1.2 f i s h  from t h e  1983 brood yea r  which i s  t h e  lowest 
age 1.1 t o  age 1.2 r a t i o  of  record from 1969-85. Therefore i t  i s  l i k e l y  
t h a t  t h e  age 1.2 p red ic t ion  of  25,600 f i s h  may be an under e s t ima te .  

The 1989 e a r l y  run was approximately 124,000 f i s h  which i s  wi th in  8% of 
t h e  preseason f o r e c a s t .  The 1989 escapement was about 65,000 f i s h .  The 1990 
run i s  pro jec ted  t o  be about 45% fewer f i s h  than t h e  1988 run.  

I f  t h e  1990 run f o r e c a s t  i s  c o r r e c t  purse s e i n e  and g i l l  n e t  fishermen 
should ha rves t  about 20,000 Upper S t a t i o n  e a r l y  r u n  f i s h  in  t h e  A1 i t a k  Bay 
D i s t r i c t  by 15 J u l y  1990. 
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FORECAST AREA: Kodiak, Upper S t a t i o n  Lakes 

SPECIES: Sockeye Salmon, La te  Run 

PRELIMINARY FORECAST OF THE 1990 RUN: 

P o i n t  

T o t a l  Run: 386,000 

Escapement Goal : 175,000 

P ro jec ted  Harvest :  211,000 

Ranqe 

98,000 - 777,000 

150,000 - 200,000 

0  - 602,000 

FORECAST METHODS: 

The 1990 l a t e  r u n  t o  Upper S t a t i o n  Lakes i s  t h e  sum o f  f i v e  i n d i v i d u a l  age 
c l a s s  p r e d i c a t i o n s  (age 0.2, 0.3, 1.2, 2.3, 2.2).  Each age c l a s s  p r e d i c t i o n  
was determined through a  mu1 t i p l e  r eg ress ion  equat ion  based on 
r e 1  a t i o n s h i p s  o f  r e t u r n s  t o  escapements o r  s i  b l  i ngs .  Each equat ion  was 
developed t o  maximize t h e  c o e f f i c i e n t  o f  de te rmina t ion ,  and each es t ima te  
was i n t e r p r e t e d  f o r  reasonableness. I n d i v i d u a l  age c lasses  were es t imated  
us ing  e x i s t i n g  count  da ta  except  f o r  one case i n  which a  f o recas ted  va lue  
was used t o  f o r e c a s t  another  age c l ass .  

FORECAST DISCUSSION: 

The 1990 l a t e  sockeye r u n  t o  Upper S t a t i o n  Lakes i s  expected t o  be about 
386,000 f i s h  w i t h  11% 3-year -o lds ,  32% 4-year -o lds ,  and 57% 5 -yea r -o l ds .  

The l a t e  sockeye r u n  t o  Upper S t a t i o n  Lakes i n  1989 was approx imate ly  
707,000 f i s h  w i t h  a  ca t ch  o f  485,000 f i s h  and an escapement o f  222,000 
f i s h .  The 1990 r u n  i s  f o recas ted  t o  be 45% fewer f i s h  than  t h e  1989 run .  

I n  1990 purse se ine  and g i l l  n e t  f ishermen should ha rves t  about 211,000 
Upper S t a t i o n  l a t e  r u n  f i s h  i n  t h e  A1 i t a k  Bay D i s t r i c t  i f  t h e  f o r e c a s t  i s  
c o r r e c t .  
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FORECAST AREA: Kodiak, Frazer  Lake 

SPECIES: Sockeye Salmon 

PRELIMINARY FORECAST O F  T H E  l990 R U N :  

Point  

Total Run: 564., 000 

Escapement Goal : 170,000 

Pro jec ted  Harvest:  394,000 

Ranqe 

288,000 - 862,000 

140,000 - 200,000 

118,000 - 692,000 

FORECAST METHODS: 

The 1990 Frazer  Lake f o r e c a s t  i s  t h e  sum s f  ind iv idua l  p red ica t ions  f o r  
s i x  age c l a s s e s  (age 1.1.  1 - 2 ,  1.3,  2 .1,  2 ,2 and 2.3) .  Except f o r  t h e  age 
1 .2  e s t ima te  each age c l a s s  p red ica t ion  was c a l c u l a t e d  by a m u l t i ~ l e  
r eg re s s ion  equat ion developed from re1 a t  ionships  between r e t u r n s  and 
escapements, s i b l i n g s ,  o r  smolt .  Each equat ion was developed t o  maximize 
t h e  c o e f f i c i e n t  o f  determina t ion ,  and each e s t ima te  was i n t e r p r e t e d  f o r  
reasonableness .  As an age c l a s s  p red ica t ion  was made i t  was en tered  i n t o  
t h e  d a t a  base used t o  predict  o t h e r  age c l a s s e s .  The age 1.2 p red ica t ion  
was es t imated  from t h e  r e l a t i o n s h i p  of  age 1 .1  an$ 1.2 s i b l i n g s  f o r  t h e  
1979 brood yea r .  

FORECAST DISCUSSION: 

The 1990 Frazer  Lake run i s  expected t o  be about 564,000 f i s h  with 34% 
4-yea r -o lds ,  26% 5-year -o lds ,  and 40% 6-year -o lds .  The pa ren t  escapement 
f o r  t h e  4-year -o lds  i s  %23,00Q f i s h ,  f o r  t h e  5-year -o lds  485,835 f i s h ,  and 
f o r  t h e  6-year -o lds  53,524 f i s h .  The 4-year -o lds  p r e d i c t i o n  i s  a 
conse rva t ive  e s t ima te  and i s  based on t h e  r a t i o  of age 1 . 1  and age 1 .2  
s i b l i n g s  for  t h e  1979 brood y e a r  s f  1:2.7.  This  i s  t h e  lowest  age 1.1 t o  
age 1 .2  s i b ?  i n g  r a t i s  s i n c e  1966, t h e  e a r l i e s t  brood yea r  i n  our  d a t a  base. 
This  r e t u r n  r a t i o  was chosen in s t ead  of  t h e  mode o r  mean r e t u r n  r a t i o  
because t h e  age 1.1 return f o r  1989 was probably overest imated s i n c e  t h e  
run age csmpssi t ion was based e n t i r e l y  on escapement samples and f o r  t h e  
f i r s t  t ime t h e  e n t i r e  ca tch  was taken with g i l l  n e t s  which tend t o  be s i z e  
s e l e c t i v e  a g a i n s t  age 1 . 1  f i s h .  

The 1990 run f o r e c a s t  i s  47% lower than t h e  1989 run but 24% higher  than 
t h e  1988 run, Most of t h e  est imated 1990 run i s  f o r  f i s h  produced from 
t h e  1984 and 1986 brood year  escapements which average about 90,000 f i s h .  
This  i s  nea r ly  t h e  same average escapement l eve l  t h a t  produced t h e  
re1 a t i v e l y  s t rong  1988 and 1989 runs .  
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Th i s  i s  t h e  f o u r t h  yea r  t h a t  a  f o r e c a s t  has been made f o r  t h e  Frazer  Lake 
run .  The f o r e c a s t  e r r o r  f o r  t h e  l a s t  t h r e e  years  i s  h igh,  averaging 70%. 
The 1987 r u n  was over - fo recas ted ,  w h i l e  t h e  1988 and 1989 runs  were 
under - fo recas ted .  

I f  t h e  1990 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 s e t  g i l l  n e t  
f ishermen can expect  t o  ha rves t  about 394,000 Frazer  Lake sockeye salmon 
i n  t h e  A l i t a k  Bay D i s t r i c t .  
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FORECAST AREA: Kodiak, Ayaku l i k  R i ve r  

SPEC1 ES: Sockeye Salmon 

PRELIMINARY FORECAST OF THE 1990 RUN: 

Po in t  

To ta l  Run: 1,030,000 

Escapement Goal: 250,000 

Pro jec ted  Harvest:  780,000 

Ranqe 

849,000 - 1,358,000 

200,000 - 300,000 

599,000 - 1,108,000 

FORECAST METHODS: 

The sockeye fo recas t  i s  t h e  sum o f  i n d i v i d u a l  p o i n t  est imates f o r  seven 
age c lasses (age 1.1. 1.2, 2.1, 1.3, 2.2, 2.3, and 3.2). The except ion  i s  
t h a t  t h e  lower 80% p r e d i c t i o n  l i m i t  o f  t h e  age 1.2 es t imate  was s u b s t i t u t e d  
f o r  t h e  p o i n t  est imate f o r  t h a t  age c lass .  Each age c l a s s  es t imate  was 
c a l  c u l  a ted  by a  mu1 t i p l  e  regress ion  equat ion developed f rom r e 1  a t  i onsh i  ps 
between r e t u r n s  and escapements o r  s i  b l  i ngs . The equat ions were devel oped 
from re1  a t i onsh ips  which prov ided t h e  h ighes t  c o r r e l a t i o n .  The f o r e c a s t  
range i s  t h e  sum o f  t h e  i n d i v i d u a l  80% p r e d i c t i o n  l i m i t s  f o r  t h e  age c lass  
est imates.  

FORECAST DISCUSSION: 

The 1990 Ayakul i k r u n  i s  expected t o  be about 1,030,000 f i s h  w i t h  1% 
3-year-o lds,  47% 4-year-o lds,  47% 5-year-o lds,  and 5% 6-year -o lds .  

The 1990 r u n  f o r e c a s t  f o r  1,030,060 f i s h  i s  34% h ighe r  than t h e  1989 run, 
o f  768,000 f i s h .  Most o f  1990 r u n  should be produced f rom t h e  1984 and' 
1986 brood yea r  escapements which averaged about 350,000 f i s h .  Th i s  i s  
about 20,000 f i s h  above t h e  average brood year  escapements t h a t  produced 
t h e  1989 run.  

Th is  i s  t h e  second year  t h a t  a f o recas t  has been made f o r  t h e  Ayakul i k  run .  
The 1989 r u n  was over - fo recas ted  by 25%. 

I f  t h e  1990 r u n  m a t e r i a l i z e s  as p r e d i c t e d  commercial f ishermen i n  t he  
Kodiak Management Area should harves t  about 780,000 Ayaku l i k  sockeye 
salmon. 

B. A1 an Johnson 
Regional B iome t r i c i an  

Bruce M. B a r r e t t  
F i s h e r i e s  B i o l o g i s t  



APPENDIX A.8 CHIGNIK  SOCKEYE SALMON 

FORECAST AREA: Chi g n i  k Management Area 

SPECIES: Sockeye Salmon 

PRELIMINARY FORECAST OF THE 1990 RUN: 

E a r l y  Run (B lack  Lake s tocks )  P o i n t  P r e d i c t i o n  Ranse 

Escapement Goal : 
Harves t  Est imate:  
Run Est imate:  

400,000 
447,000 
847,000 645,200 t o  1.05 m i l l i o n  

La te  Run ( C h i g n i k  Lake s tocks )  P o i n t  P red i  c t  i on Ranse 

Escapement Goal : 
Harves t  Est imate:  
Run Est imate:  

250,000 
727,000 
977,000 781,600 t o  1.17 m i l l i o n  

T o t a l  C h i s n i k  Run P o i n t  P r e d i c t i o n  Ranqe 
Escapement Goal : 650,000 
Harves t  Es t imate :  1.17 m i l l i o n  
Run Est imate:  1.82 m i l l i o n  1.46 t o  2.18 m i l l i o n  

FORECAST METHODS: 

The es t imated  r u n  t o  B lack  Lake p rov i ded  above i s  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 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  u s i n g  a1 1 c o n t r i b u t i n g  age c l  asses. 

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  
y e a r  age 1.2 male f i s h  and t h e  p a r e n t  y e a r  escapement. These v a r i a b l e s  
p r o v i d e  t h e  framework f o r  t h e  m u l t i p l e  1 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  1990 run .  The C h i g n 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  accurracy,  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 unsuccess fu l .  The f o r e c a s t  f o r  1990 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  run .  

FORECAST DISCUSSION: 

E a r l y  Run. The es t imated  r u n  o f  B l ack  Lake sockeye salmon i n  1990 i s  
847,000 f i s h .  T h i s  i s  approx imate ly  643,000 l e s s  than  t h e  1980-89 average 
r u n  o f  1.49 m i l 1  i o n  f i s h .  The 1985 pa ren t  yea r  escapement was 377,500 f i s h ,  
22,500 f i s h  below t h e  400,000 f i s h  escapement goa l .  The weak B lack  Lake 
r u n  i n  1989 r e s u l t e d  i n  a l ow  r e t u r n  o f  age 1.2 f i s h .  The es t ima ted  r e t u r n  
o f  62.8 thousand age 1.2 f i s h  i n  1989 rep resen t s  l e s s  t han  h a l f  t h e  t e n  
yea r  average of 129.2 thousand. As a r e s u l t ,  t h e  1990 f o r e c a s t  i s  l owe r  
than  t h e  p rev i ous  t en -yea r  average. 
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Late Run. The est imated r u n  o f  second r u n  sockeye salmon i n  1990 i s  
977,000 f i s h ,  103 thousand l e s s  than t h e  1.08 m i l l  i o n  f i s h  average f r o m  
1980 t o  1989. The second r u n  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  ac tua l  runs. The 1984 paren t  year  escapement o f  268,500 
f i s h  was 18,500 above t h e  250,000 des i red  escapement goa l .  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 l a s s  was used t o  f o recas t  
t h e  r u n  and i t  i s  a n t i c i p a t e d  t h a t  t h e  ac tua l  r u n  w i l l  f a l l  w i t h i n  t he  
p r e d i c t i o n  bounds. 

Prepared By: 

Mike Thompson 
Area Management B i  01 og i  s t  
Ch ign ik  Area ADF&G 

J e f f  Fox 
Ass i s tan t  Area B i  01 og i  s t  
Ch ign ik  Area ADF&G 



APPENDIX A.9 BRISTOL BAY SOCKEYE SALMON 

FORECAST AREA: B r i s to l  Bay 

SPECIES: Sockeye Salmon 

PRELIMINARY FORECAST OF THE 1990 RUN:  

Point  Ranqe 

Total  Run:  26.7 mi l l i on  21.0 m i l l i o n  - 34.0 mi l l i on  

Escapement Goal : 10.7 mi l l i on  10.7 m i l l i o n  - 14.7 mi l l i on  

South Peni nsul a Quota: 1 .3  mi l l i on  

Inshore Harvest:  14.7 mi l l i on  9.0 mi l l i on  - 18.0 mi l l i on  

Forecasted sockeye ha rves t s  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 r e  
a s  fo l lows:  Naknek-Kvichak, 5 .8 mi l l  ion;  Egegi k, 4.6 mil l  ion ;  Ugashi k,  2.4 
m i l l i o n ;  Nushagak, 1 .7 m i l l i o n ;  and Togiak, 0.2 m i l l i o n .  

FORECAST METHODS: 

The 1990 Br i s to l  Bay f o r e c a s t  i s  t h e  sum of  ind iv idua l  p r e d i c t i o n s  f o r  nine 
r i v e r  systems (Kvichak, Branch, Naknek, Egegi k, Ugashi k, Wood, Igushi k, 
Nuyakuk, and Togiak) and fou r  age c l a s s e s  (age-1.2,  1 .3,  2 .2,  and 2.3 
sockeye salmon). P red ic t ions  f o r  each age c l a s s  r e tu rn ing  t o  a r i v e r  system 
were c a l c u l a t e d  by averaging r e s u l t s  from t h r e e  simple l i n e a r  r eg re s s ion  
model s based on t h e  re1 a t ionsh ip  between r e t u r n s  and e i t h e r  spawners, 
s i  bl i ngs,  o r  smol t . Resul t s  from each r eg res s ion  model were excluded from 
f i n a l  f o r e c a s t  c a l c u l a t i o n s  i f  t h e  s lope  of t h e  1 i ne  was not  s i g n i f i c a n t l y  
d i f f e r e n t  from zero  (pc0.25) o r  i f  t h e  independent v a r i a b l e  was o u t s i d e  
t h e  range of pas t  da t a .  The mean r e t u r n  of an age c l a s s  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 of  t h e  models could be 
used. 

I n i t i a l  c a l c u l a t i o n s  were made with two d a t a  s e t s :  r ecen t  d a t a  (1978-1989), 
and a l l  d a t a  (1956-1989). Since t h e  number of r e tu rn ing  a d u l t s  produced 
from each spawner has shown a dramatic  i nc rease  s i n c e  1978, we wanted t o  
determine whether use o f  r ecen t  d a t a  would provide more accu ra t e  and l e s s  
biased p r e d i c t i o n s  of run s i z e .  To e s t ima te  and compare f o r e c a s t i n g  e r r o r s ,  
we made p r e d i c t i o n s  f o r  s i x  y e a r s  (1984-1989) using r e c e n t  and a l l  d a t a .  
For t o t a l  Br i s to l  Bay run pred ic t ions ,  r e s u l t s  i nd ica t ed  t h a t  use of  r e c e n t  
d a t a  would i ncrease accuracy (mean absol u t e  percent  e r r o r ,  1984- 1989 : 16.9 
using r ecen t  d a t a ,  36.9 using a l l  d a t a )  and decrease  b i a s  (mean percent  
e r r o r ,  1984-1989: -4.1 using r ecen t  d a t a ,  -36.9 using a l l  d a t a ) .  
Unfortunately,  f o r  a1 1 r i v e r  systems except  Branch, Egegi k and Ugashi k, 
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 .  
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T h i s  problem was most s e v e r e  when us ing  r e c e n t  d a t a  f o r  Nushagak and Togi ak 
D i s t r i c t  sys tem f o r e c a s t s  f o r  which accuracy  decreased  more t h a n  t h r e e -  
f o l d  ( e . g . ,  Wood River ,  mean a b s o l u t e  p e r c e n t  e r r o r ,  1984-1989: 60.7  us ing  
r e c e n t  d a t a ,  1 6 . 8  us ing  a11 d a t a )  and a l a r g e  b i a s  towards  o v e r - f o r e c a s t i n g  
was observed ( e . g . ,  Wood River ,  mean p e r c e n t  e r r o r ,  1984-1989: 57.3 us ing  
r e c e n t  d a t a ,  -15.5  us ing  a l l  d a t a ) .  For t h e  1990 f o r e c a s t  we have t r i e d  
t o  b a l a n c e  g a i n s  and l o s s e s  i n  t o t a l  B r i s t o l  Bay and i n d i v i d u a l  sys tem 
f o r e c a s t  accuracy  and b i a s  by us ing  a l l  d a t a  f o r  Nushagak and Togiak 
D i s t r i c t  sys tem p r e d i c t i o n s  and o n l y  r e c e n t  d a t a  f o r  a l l  o t h e r  system 
p r e d i c t i o n s .  

The mean squared e r r o r  (MSE) o f  t h e  t o t a l  run f o r e c a s t  was c a l c u l a t e d  from 
t o t a l  run p r e d i c t i o n s  made f o r  1984-1989 and was based on t h e  same mix o f  
r e c e n t  and a l l  d a t a  r i v e r  system models used f o r  t h e  1990 f o r e c a s t .  The 
MSE w a s . t h e n  used t o  e s t i m a t e  t h e  s t a n d a r d  e r r o r  and 80% bounds f o r  t h e  
1990 t o t a l  run f o r e c a s t .  

FORECAST DISCUSSION: 

Based on t h e  methods d e s c r i b e d  above,  26.7 m i l l i o n  sockeye salmon a r e  
expected t o  r e t u r n  t o  B r i s t o l  Bay i n  1990. A run o f  t h i s  s i z e  would be 
on ly  7% l e s s  t h a n  t h e  p rev ious  20 y e a r  mean (28.8  m i l l i o n ;  r a n g e ,  3 . 5  
m i l l i o n  t o  66.3 m i l l i o n ) ,  bu t  30% l e s s  t h a n  p r e v i o u s  10 y e a r  mean ( 3 7 . 9  
mil 1 i o n ;  r ange ,  24.0 mil 1 ion  t o  66.3 m i l l  i o n ) .  Runs a r e  expec ted  t o  exceed 
spawning escapement goal s f o r  a1 1 sys tems.  

The i n s h o r e  h a r v e s t  i s  expec ted  t o  be 14.7 m i l l  ion .  A h a r v e s t  o f  t h i s  s i z e  
would be o n l y  4% l e s s  t h a n  t h e  p r e v i o u s  20 y e a r  mean (15.3  mil 1 i o n ;  r a n g e ,  
0 .7  m i l l i o n  t o  37.3  m i l l i o n )  bu t  34% less t h a n  t h e  p r e v i o u s  10 y e a r  mean 
(22.4  m i l l i o n ;  r ange ,  13.9  m i l l i o n  t o  37.3 m i l l i o n ) .  An a d d i t i o n a l  1 . 3  
m i l l i o n  B r i s t o l  Bay sockeye salmon w i l l  be h a r v e s t e d  d u r i n g  June  i n  t h e  
Shumagin I s 1  ands and South Unimak f i s h e r i e s  under guide1 i n e s  o f  t h e  c u r r e n t  
Alaska Board o f  F i s h e r i e s  management p l a n  (8.3% o f  t h e  t o t a l  p r o j e c t e d  15 .9  
m i l l i o n  h a r v e s t ) .  

Although o u t  o f  r ange  d a t a  were n o t  used i n  c a l c u l a t i o n s ,  t h e y  s u g g e s t  how 
a c t u a l  r u n s  may d e v i a t e  from t h e  p reseason  f o r e c a s t .  An ex t remely  l a r g e  
number o f  a g e - I 1  smol t  migra ted  t o  s e a  from t h e  Kvichak and Egegik Rivers  
d u r i n g  1987. A d d i t i o n a l l y ,  r e c o r d  numbers o f  age-2.2  s i b l i n g s  from t h e  
1984 brood y e a r  r e t u r n e d  t o  both t h e  Egegik and Ugashik R i v e r s  i n  1989. 
These d a t a  i n d i c a t e  t h a t  age-2.3  p r e d i c t i o n s  f o r  t h e  Kvichak, Egegi k, and 
Ugashik R i v e r s  cou ld  be t o o  low, and t h a t  t h e  a c t u a l  t o t a l  run  i n  1990 
cou ld  d e v i a t e  towards  t h e  upper l i m i t  o f  t h e  c o n f i d e n c e  range .  

Stephen M. F r i e d  
Research P r o j e c t  Leader 

Bever ly  A. Cross  
Research B i o l o g i s t  
Anchorage 



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  

S P E C I E S :  Chinook Salmon 

PRELIMINARY FORECAST OF THE 1990 RUN: 

Po in t  

To ta l  Run: 115.6 thousand 73.4 - 182.1 thousand 

Escapement Goal : 75.0 thousand 

Pro jec ted  Harvest: 40.6 thousand 0 - 107.1 thousand 

FORECAST METHODS: 

The 1990 fo recas t  o f  t he  chinook salmon r u n  t o  Nushagak D i s t r i c t  i s  t he  
sum o f  i n d i v i d u a l  p r e d i c t i o n s  f o r  f i v e  age c lasses (age 1.1, 1.2, 1.3, 1.4, 
and 1.5 chinook salmon). The p r e d i c t i o n  f o r  each age c lass  was f i r s t  
ca l cu la ted  from a simple 1 i nea r  regress ion  model, us ing  n a t u r a l  l o g a r i t h m  
transformed data, based on t h e  re1  a t i onsh ip  between s i  b l  i n g  r e t u r n s  i n  
succeeding years (e.g., age 1.3 r e t u r n s  f o r  1990 based on age 1.2 r e t u r n s  
i n  1989). However, p r e d i c t i o n s  from regress ion  models were used on l y  i f  
the  s lope o f  t h e  l i n e  was s i g n i f i c a n t l y  d i f f e r e n t  from zero (p < 0.25) and 
the  independent v a r i a b l e  was w i t h i n  the  range o f  pas t  data. I f  these 
c r i t e r i a  were n o t  met, the  geometric mean r e t u r n  o f  an age c l a s s  was used 
t o  p r e d i c t  re tu rns .  

Regression model s r e s u l t s  were used t o  p r e d i c t  r e t u r n s  o f  t h ree  age classes 
(age 1.3, 1.4, and 1.5), w h i l e  geometric means were used f o r  t h e  remaining 
two age c lasses (age 1.1 and 1.2). A c ross-va l  i d a t i o n  (Efron 1983) 
procedure was used t o  est imate fo recas t  e r r o r  and c a l c u l a t e  approximate 
80 percent  conf idence bounds. 

FORECAST DISCUSSION: 

The forecasted run  o f  115.6 thousand chinook salmon would be 32% l e s s  than 
the  l ong  term (1967-1989) mean run  o f  170.2 thousand bu t  o n l y  6% l e s s  than 
the  most recent  f i ve -yea r  (1980-1989) mean run  o f  123.0 thousand. The 
p ro jec ted  harvest  o f  40.6 thousand chinook salmon would be 49% l e s s  than 
t h e  l ong  term mean harvest  o f  80.1 thousand but  on l y  5% l e s s  than the  most 
recent  f i v e  year  mean harvest  o f  42.7 thousand. The chinook salmon run  t o  
Nushagak D i s t r i c t  has been i n  d e c l i n e  s ince  1982. Possib le causes f o r  t h i s  
t r e n d  are being inves t iga ted .  

Stephen F r i e d  
Research P r o j e c t  Leader 
Anchorage 



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

Kuskokwim Area 

With t h e  excep t i on  o f  coho salmon, p r o j e c t e d  1990 Kuskokwim Area salmon harves ts  
a re  l a r g e l y  based on t h e  p rev ious  s i x  yea r  (1984-1989) average catches i n  a l l  
d i s t r i c t s .  The 1990 ha rves t  p r o j e c t i o n  range i s  35,000 t o  98,000 ch inook salmon 
f o r  t h e  combined Kuskokwim Bay and R i v e r  f i s h e r i e s .  Kuskokwim R i v e r  coho salmon 
have d i sp layed  a s t r o n g  odd even yea r  c y c l e  i n  r ecen t  years.The 1990 p r o j e c t i o n  
range f o r  t h e  Kuskokwim Area o f  268,000 t o  866,000 coho salmon i s  based on t h e  
even yea r  ha rves t s  f o r  t h e  l a s t  t e n  years.  The 1990 p r o j e c t i o n  range f o r  chum 
salmon i s  212,000 t o  1,463,000 f i s h .  The p r o j e c t e d  1990 sockeye salmon harves t  
range i s  f rom 54,000 t o  195,000. The annual catches f o r  a l l  spec ies s i nce  1984 
l i e  w i t h i n  t h e i r  1990 p r o j e c t e d  ha rves t  range. 

Yukon Area 

Salmon r u n  f o r e c a s t s  f o r  t h e  Yukon R i v e r  d u r i n g  t h e  1990 season a re  based on an 
e v a l u a t i o n  o f  brood yea r  r u n  s i z e  and s u r v i v a l .  Ove ra l l ,  t h e  1990 ch inook salmon 
r u n  i s  a n t i c i p a t e d  t o  be average i n  s t r eng th .  The p r o j e c t e d  ha rves t  f o r  t h e  1990 
season i s  expected t o  be average rang ing  f rom 85,000 t o  107,000. Assuming 
average s u r v i v a l ,  i t  i s  expected t h a t  t h e  Yukon R i v e r  summer chum r u n  f o r  1990 
w i l l  be above average i n  magnitude. The commercial ha rves t  should be s im i  1 a r  t o  
t h e  1988 and 1989 ha rves t s  r ang ing  f rom 900,000 t o  1,000,000 f i s h  and 250,000 
pounds o f  salmon roe .  An average r u n  o f  f a l l  chum salmon i s  a n t i c i p a t e d  i n  1990 
which should a l l o w  about an average (pre-1986) ha rves t  o f  200,000 t o  230,000. 
Comprehensive escapement i n f o r m a t i o n  f o r  coho salmon i s  g e n e r a l l y  l a c k i n g  f o r  
t h e  Yukon area. Du r i ng  1986, escapement surveys i n  t h e  Tanana R i ve r ,  a major  
spawning t r i b u t a r y ,  i n d i c a t e d  average r u n  s t r eng th ;  t h e r e f o r e ,  an average ha rves t  
o f  50,000 t o  75,000 i s  expected. 

Norton Sound 

Run 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  t h e  1990 commercial salmon season a re  
based on q u a l i t a t i v e  assessments o f  brood yea r  r e t u r n  s t r eng th ,  s u b j e c t i v e  
de te rm ina t i ons  o f  s u r v i v a l  o f  eggs and j u v e n i l e  f i s h ,  and p r o j e c t e d  markets  f o r  
t h e  va r i ous  s u b d i s t r i c t s .  I n  r ecen t  years  f ishermen i n  up t o  h a l f  t h e  
s u b d i s t r i c t s  have been unable t o  f i n d  buyers f o r  t h e i r  catch.  Chinook escapements 
f o r  p r ima ry  pa ren t  years  were average t o  we1 1 above average; assuming r e 1  a t i v e l y  
normal s u r v i v a l .  The 1990 r u n  should be above average w i t h  a ha rves t  r ang ing  f rom 
9,000 t o  12,000. P ink  salmon should have an average r u n  based on pa ren t  year  
escapements. A poor  market f o r  t h i s  spec ies i s  a n t i c i p a t e d ,  and commercial sa les  
w i l l  p robab ly  n o t  exceed 25,000. Brood years  f o r  t h e  chum salmon r u n  had below 
average chum escapement. The chum salmon r u n  i s  expected t o  be below average. 
I f  t h e  r e c e n t  1 ack o f  buyers cont inues,  t h e  commercial ha rves t s  cou ld  be as 1 ow 
as 35,000 chums. Coho salmon runs  a re  a l s o  expected t o  be s l i g h t l y  below average 
w i t h  t h e  commercial ha rves t  r ang ing  f rom 30,000 t o  40,000 salmon. 



Kotzebue Sound Area 

The outlook f o r  t h e  1990 chum salmon run and harves t  i s  based on t h e  comparison 
o f  r e tu rn ing  age c l a s s e s  during t h e  1989 season.  During 1990, t h e  4-year-old 
age component of t h e  run i s  expected t o  be below average while  t h e  5-year -o lds  
are expected t o  be average. Three-year-olds  a r e  expected t o  be well below 
average. The ha rves t  i s  expected t o  f a l l  wi th in  t h e  range of 200,000 t o  300,000 
chum salmon. 



Appendix Tab le  B.1. P r e l i m i n a r y  p r o j e c t i o n s  o f  t h e  1990 A-Y-K commercial salmon h a r v e s t  i n  
thousands o f  f i s h  by management a rea 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 41-137 222-660" .8-11 199-1,380 
Kuskokwim ~ a y ~  16-42 13-58 46-206" 13-29" 13-83 

T o t a l  35-98 54-195 268-866 14-40 212-1,463 

-- - -- --- 

Yukon Area 85-107 0 50-75 0 900- 1 ,  O O o b  200-230 

- -- 

Norton Sound Area 9-12 0 30-40 10-25 35-150 

Kotzebue Area 0 0 0 200-300 

A-Y-K T o t a l  129-217 54-195 348-981 24-65 1,347-2,913 200-230 

" Kuskokwim Area p i n k  and coho salmon have d i s p l a y e d  a  s t r o n g  odd/even y e a r  c y c l e  i n  r e c e n t  
yea rs .  T h i s  p r o j e c t i o n  i s  based on t h e  even c a t c h  f o r  t h e  p r e v i o u s  10 y e a r s .  

b I n  a d d i t i o n ,  a  p r o j e c t e d  h a r v e s 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 .  



Becaur the Alaska Department of Fish and Gamo meeivm federal funding, dl of its 
public programs and activities are operated free from direrimination on the basis of race, 
religion, color, national origin, age, sex, or handicap. Any person who believm he or she 
has been discriminated against should write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D.C. 20240 


	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	LIST OF APPENDICES
	ABSTRACT
	INTRODUCTION
	PRELIMINARY REVIEW OF THE 1989 ALASKA COMMERCIAL SALMON FISHERY
	Southeast Region
	Central Region
	Arctic- Yukon-Kuskokwim
	Westward Region

	PRELIMINARY FORECASTS OF 1990 SALMON RUNS TO SELECTED ALASKA FISHERIES
	OUTLOOK FOR THE 1990 ALASKA COMMERCIAL SALMON HARVESTS
	LITERATURE CITED
	APPENDICES A THROUGH B - RUN FORECAST METHODS AND DISCUSSIONS AND A-Y-K HARVEST PROJECTIONS BY AREA



