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ABSTRACT 

The t o t a l  he r r ing  harves t  f o r  1990 i s  pro jec ted  t o  be about 37,449 tons  from 
s a c  roe  and food/ba i t  f i s h e r i e s ,  a decrease  from t h e  t o t a l  1989 ha rves t  o f  48,929 
tons .  Stock l e v e l s  a r e  pro jec ted  t o  be lower in  many a reas  with s u b s t a n t i a l  
reduct ions  a t  Togiak Bay, Kamishak Bay, S i t k a  Sound, and Kah Shakes. The 1989 
ha rves t  had an es t imated  ex-vessel  va lue  of $18,776,473 a s u b s t a n t i a l  d e c l i n e  
from p r i o r  yea r s  because of t h e  much reduced ex-vessel  p r i c e s  o f f e red  during t h e  
1989 sac - roe  season and t h e  o i l  s p i l l  c lo su res  in  Prince William Sound. Herring 
s a c  roe  f i s h e r i e s  a r e  pro jec ted  t o  harves t  30,775 tons  in  1990, down from t h e  
1989 ha rves t  of 41,387 tons .  Herring food and b a i t  f i s h e r i e s  a r e  pro jec ted  t o  
ha rves t  6,674 tons  in  1990, down from t h e  1989 harves t  of 7,542 t o n s .  The 408 
ton p ro j ec t ed  1990 he r r ing  spawn-on-kelp harves t  i s  up from t h e  280 ton 1989 
ha rves t ,  1 argel  y because spawn-on- kel p product was not  harvested in  Prince 
Will iam Sound a s  a r e s u l t  of t h e  Exxon Valdez oi 1 sp i  11. The Hoonah Sound pound 
f i s h e r y  in  Southeast  Alaska wi l l  be open during 1990 f o r  t h e  f i r s t  t ime with an 
11 ton gu ide l ine  harves t  l eve l  f o r  s a c  roe  product.  The s t rong  1984 y e a r  c l a s s  
wi l l  r e t u r n  a s  age 6 in  1989 and i s  expected t o  be a major component of t h e  1990 
he r r ing  s tocks  in  most a r eas  of t h e  Gulf of Alaska. The 1984 y e a r  c l a s s  i s  not  
a s  s t rong  in  Bering Sea a reas  and i s  no t iceably  absent  from t h e  Togiak s tock  of 
Br i s to l  Bay. No s u b s t a n t i a l  recru i tment  has been observed in  r ecen t  y e a r s  t o  t h e  
important Togiak he r r ing  s tock .  The abundance of t h e  Togiak s tock  i s  pro jec ted  
t o  d e c l i n e  r a p i d l y  a s  t h e  previous ly  s t rong  1977 and 1978 yea r  c l a s s e s  a r e  
approaching senescence. 

K E Y  WORDS: Herring, Clupea h a r e n g u s p a l l a s i ,  her r ing  harves t  p r o j e c t i o n ,  he r r ing  
s tock  assessment,  he r r ing  s a c  roe  f i s h e r y ,  he r r ing  food and b a i t  
f i s h e r y ,  he r r ing  spawn-on-kelp 



EXECUTIVE SUMMARY 

Statewide Summary of 1989 Herring Harvests and 1990 Harvest Projections 

Herring ha rves t  p ro j ec t ions  a r e  based on a e r i  a1 surveys,  spawn depos i t i on  
surveys,  hydroacousti  cal  surveys,  and age composition sampl ing of commerci a1 and 
t e s t  f i s h i n g  ca tches .  A1 1 her r ing  ha rves t s  and biomass e s t ima te s  a r e  repor ted  
in  s h o r t  t ons  (2,000 I b s ) ,  and 1989 ha rves t s  r e f e r  t o  t h e  January 1 ,  1989 t o  
December 31, 1989 ca lendar  yea r .  

The t o t a l  ha rves t  f o r  1990 i s  pro jec ted  t o  be about 37,449 tons  of he r r ing  from 
s a c  roe  and food and b a i t  f i s h e r i e s  and 408 tons  of he r r ing  spawn-on-kelp, a 
decrease  from t h e  t o t a l  1989 harves t  of 48,929 tons  of he r r ing  and 280 tons  of 
spawn-on-kelp. Stock l e v e l s  a r e  pro jec ted  t o  be lower in  many a reas  with 
s u b s t a n t i a l  reduct ions  a t  Togiak Bay, Kamishak Bay, S i t k a  Sound, and Kah Shakes. 
The 1989 ha rves t  had an est imated ex-vessel  value of $18,776,473, a s u b s t a n t i a l  
d e c l i n e  from p r i o r  yea r s  because of t h e  much reduced ex-vessel  p r i c e s  o f f e red  
during t h e  1989 sac- roe  season. Herring s a c  roe  f i s h e r i e s  a r e  pro jec ted  t o  
ha rves t  30,775 tons  in  1990, down from t h e  1989 harves t  of 41,387 tons .  Herring 
food and b a i t  f i s h e r i e s  a r e  pro jec ted  t o  harves t  6,674 tons  i n  1990, down from 
t h e  1989 ha rves t  of 7,542 tons .  The 408 ton pro jec ted  1990 he r r ing  spawn-on-kelp 
ha rves t  i s  up from t h e  280 ton  1989 ha rves t ,  l a r g e l y  because spawn-on-kelp 
product was not  harvested in  Prince Nil 1 iam Sound a s  a r e s u l t  of t h e  Exxon Valdez 
oi 1 s p i l l  . The Hoonah Sound pound f i s h e r y  in  Southeast  A1 aska wi l l  be open during 
1990 f o r  t h e  f i r s t  time with an 11 ton gu ide l ine  harves t  l eve l  f o r  s a c  roe  
product .  

The s t rong  1984 year  c l a s s  w i l l  r e t u r n  a s  age 6 in  1989 and i s  expected t o  be 
a major component of t h e  1990 her r ing  s tocks  in  most a r eas  of t h e  Gulf of Alaska. 
The 1984 yea r  c l a s s  i s  not a s  s t rong  in  Bering Sea a reas  and i s  no t i ceab ly  absent  
from t h e  Togiak s tock  of Br i s to l  Bay. No s u b s t a n t i a l  recru i tment  has been 
observed in  r e c e n t  yea r s  t o  t h e  important Togiak he r r ing  s tock  in  Br i s to l  Bay. 
The abundance of  t h e  Togiak s tock  i s  pro jec ted  t o  d e c l i n e  r a p i d l y  a s  t h e  
previous ly  s t rong  1977 and 1978 year  c l  a s se s  a r e  approaching senescence. 

For major he r r ing  s tocks ,  t h e  A1 aska Department of Fish and Game (ADF&G) conducts 
d e t a i l e d  s tock  assessment programs and makes formal p ro j ec t ions  of  t h e  expected 
biomass and ha rves t s  f o r  t h e  upcoming yea r .  For o t h e r  s tocks ,  d e t a i l e d  s tock  
assessment programs a r e  not conducted and informal harves t  out looks a r e  based 
on r ecen t  average harves t  1 eve1 s and o t h e r  avai 1 abl e information.  Whi 1 e harves t  
p r o j e c t i o n s  and out looks r ep re sen t  what i s  thought t o  be t h e  bes t  use of 
a v a i l a b l e  information,  cau t ion  i s  advised in  t h e  i n t e r p r e t a t i o n  of t h e  r e s u l t s .  
Many of t h e  p ro j ec t ions  a r e  based on prel iminary information,  and ha rves t s  have 
on occasion been s u b s t a n t i a l l y  d i f f e r e n t  than i n i t i a l  p r o j e c t i o n s .  



Summaries of Herring Harvest Projections by Area 

Southeast  Winter Food and Bai t  F i she r i e s  

The 1989 ha rves t  was 3,400 tons  from he r r ing  s tocks  a t  Tenakee I n l e t ,  L is ianski  
I n l e t ,  and Craig,  which was valued a t  $782,000. Good spawn coverage on t h e  
spawning grounds used by food/bai t  s tocks  during t h e  sp r ing  of  1989 i n d i c a t e s  
a 1990 win te r  food and b a i t  f i s h e r y  c l o s e  t o  t h e  l eve l  of t h e  1989 season. 

Kah Shakes Sac Roe Fishery 

Spawning biomass f o r  t h e  Kah Shakes he r r ing  s tock  i s  pro jec ted  t o  be 3,300 tons ,  
based on spawn depos i t ion  surveys.  Because t h e  spawning biomass i s  under t h e  
5,000 ton th re sho ld ,  t h e r e  w i l l  be no f i s h e r y  a t  Kah Shakes in  1990. 

S i t k a  Sound Sac Roe Fishery 

The 1984 y e a r  c l a s s  comprised 79% of t h e  spawning biomass in  1989 and i s  expected 
t o  dominate t h e  f i s h e r y  again a s  t h e  age-6 cohort  i n  1990. S i z e - a t - a g e  of t h i s  
year  c l  a s s  was again we1 1 be1 ow average in  1989 and a f f ec t ed  roe  product qua1 i t y .  
For 1990 t h e  e x p l o i t a t i o n  r a t e  wi l l  be 15%, allowing a harves t  of 4,150 tons .  
S i t k a  Sound ha rves t s  a r e  r e s t r i c t e d  t o  purse s e i n e  gea r .  

Seymour Canal Sac Roe Fishery 

Unl i ke some o t h e r  a r eas  i n  Southeast  A1 aska,  t h e  1984 yea r  c l  a s s  has not  appeared 
in  s u b s t a n t i a l  numbers a t  Seymour Canal. The spawning biomass i s  p ro jec ted  t o  
be 3,120 tons ,  with a 10.0% e x p l o i t a t i o n  r a t e  allowed under t h e  management plan 
framework f o r  a pro jec ted  harves t  o f  312 tons .  The Seymour Canal commercial 
he r r ing  f i s h e r y  i s  r e s t r i c t e d  t o  g i l l  n e t  gear .  

Lynn Canal Sac Roe Fishery 

The Juneau/Lynn Canal a r ea  he r r ing  s tocks  remain under t h e  th re sho ld  s p e c i f i e d  
in  t h e  management p lan .  No s u b s t a n t i a l  recru i tment  has been observed. The f i s h e r y  
i s  pro jec ted  t o  remain c losed  in  1990. 

Hoonah Sound Spawn-on-Kel p Pound Fishery 

The Alaska Board of F i she r i e s  adopted new regu la t ions  t h a t  s p e c i f i e d  a spawn- 
on-kelp f i s h e r y  in  Hoonah Sound t o  begin in  1990. This  w i l l  be t h e  f i r s t  such 
pound f i s h e r y  i n  Southeast  A1 aska. The 150 ton a1 loca t ion  of  he r r ing  and 11 ton 
spawn-on- kel p guide1 ine  harves t  wi 11 be divided equal l y  among a1 1 permit ho lders  
who have b u i l t  completed pounds in  t h e  f i s h i n g  a rea  by April  5. 

Pr ince William Sound Sac Roe, Spawn-on-Kelp, and Food and Ba i t  F i s h e r i e s  

The 1990 spawning biomass i s  p ro jec ted  t o  be approximately 51,692 tons .  Twenty 
percent  of t h e  1990 pro jec ted  biomass o r  10,392 tons  of P a c i f i c  he r r ing  may be 
harvested during t h e  1990 management yea r .  The management plan a l l o c a t e s :  1,694 



tons  t o  t h e  1989 food and b a i t  f i s h e r y ;  831 tons  t o  t h e  1990 wild spawn-on-kelp 
f i s h e r y  r e s u l t i n g  in  104 tons  of spawn-on-kelp product ;  1,476 tons  t o  t h e  1990 
pound spawn-on-kel p  f i s h e r y  r e s u l t i n g  in  118 tons  of spawn-on-kel p  product ;  6,038 
tons  t o  t h e  1990 purse  s e i n e  s a c  roe  f i s h e r y ;  and 353 tons  t o  t h e  1990 g i l l  n e t  
s a c  r o e  f i s h e r y .  

Impacts of t h e  "Exxon Valdez" o i l  s p i l l  on t h e  Prince Wi 11 i  am Sound he r r ing  s tock  
a r e  s t i l l  under i n v e s t i g a t i o n .  The l i ke l ihood  of o i l  contamination from t h e  
"Exxon Valdez" o i l  s p i l l  neces s i t a t ed  a  t o t a l  c lo su re  o f t h e  1989 sp r ing  he r r ing  
f i s h e r i e s  i n  Prince William Sound. However, due t o  t h e  o i l i n g  p a t t e r n ,  a r eas  of 
heavy he r r ing  spawning, i nc l  udi ng t h e  northern mainl and shore were 1 e s s  a f f e c t e d  
than o t h e r  a r eas  of t h e  Sound. I f  t h e  1990 spawning p a t t e r n  i s  t y p i c a l  of r ecen t  
yea r s ,  t h e  s tocks  r e tu rn ing  t o  t h e  northern mainl and shore (Valdez Arm,  Fairmount 
Bay, Unakwi k I n l e t  e t c . )  should f u l f i l l  harves t  a1 l o c a t i o n s  t o  a l l  f i s h e r i e s  
without  any compl i c a t i n g  f a c t o r s  from t h e  o i l  s p i l l .  The 1990 management s t r a t e g y  
wi l l  focus e f f o r t s  on f u l f i l l i n g  harves t  gu ide l ines  f o r  a l l  f i s h e r i e s  i n  t h i s  
a r ea .  However, i f  ha rves t  oppor tun i t i e s  only occur i n  oi 1  -contaminated a r e a s ,  
then r e s t r i c t i o n  of t h e  f i s h e r y  may be necessary t o  prevent  contamination of 
f i s h i n g  gear  o r  t h e  harves t  of t a i n t e d  product.  

Upper Cook I n l e t  Sac Roe and Food and Bai t  Fishery 

A1 though t h e  s t a t u s  of Upper Cook In1 e t  her r ing  s tocks  appears somewhat improved 
over 1989, a  conserva t ive  approach t o  harves t  l e v e l s  w i l l  be maintained f o r  t h e  
1990 season. While a1 lowing f o r  some inseason f l e x i  b i l  i t y  t o  a d j u s t  ha rves t  
l e v e l s  based on age composition and abundance, t h e  expected ha rves t s  f o r  1990 
a re :  Eas t s ide  ( food/ba i t )  - 50 tons ,  Tuxedni Bay ( sac - roe )  -50 t o n s ,  and Chini tna 
Bay ( sac - roe )  - 30 tons .  

Lower Cook I n l e t  Sac Roe and Food and Bai t  F i she r i e s  

The 1990 he r r ing  f o r e c a s t  i s  f o r  a  biomass of  28,653 s h o r t  t ons  and a  pro jec ted  
harves t  of 2,865 s h o r t  t ons .  Mean weight i s  expected t o  be 201 g with 85% of 
t h e  populat ion being age 6 and o lde r .  The 1990 s tock  i s  expected t o  be dominated 
by ages 6 and 7 he r r ing  from t h e  s t rong  1984 and 1983 yea r  c l a s s e s .  The ha rves t  
a l l o c a t i o n  f o r  t h e  Kamishak s a c  roe  f i s h e r y  i s  2,292 s h o r t  t ons  and f o r  t h e  
Shel i  kof S t r a i t  b a i t  f i s h e r y  i s  573 s h o r t  t ons .  The guide1 i n e  ha rves t  f o r  s ac  
roe  f i s h e r i e s  i n  t h e  Eastern and Outer D i s t r i c t s  combined i s  700 t o n s ,  while  t h e  
Southern D i s t r i c t  gu ide l ine  harves t  l eve l  i s  175 tons .  

Kodiak Food and Bai t  Fishery 

The 1988/1989 Kodiak food and b a i t  f i s h e r y  opened on August 1 ,  1988 and c losed  
by r egu la t ion  on February 28, 1989. Removals from t h e  e a s t  She1 i  kof f i s h e r y  on 
Kamishak spawning s tocks  t o t a l e d  327 tons  of t h e  340 ton ha rves t ,  with t h e  
remaining 13 tons  accounted f o r  by loca l  Kodiak spawning s tocks .  The ha rves t  
p ro j ec t ion  f o r  1990 i s  573 tons .  Under t h e  management plan adopted by t h e  Alaska 
Board of F i s h e r i e s ,  t h e  food and b a i t  he r r ing  f i s h e r y  i n  e a s t e r n  Shel ikof  S t r a i t  
i s  a l l o c a t e d  2% of t h e  spawning biomass of t h e  Kamishak spawning he r r ing  s tock .  



Kodiak Sac Roe F i she r i e s  

Oil from t h e  Exxon Valdez s p i l l  reduced t h e  al lowable 1989 harves t  i n  Kodiak t o  
2,229 tons .  However, in  1989 1-  and 2-year-old he r r ing  appeared t o  be p re sen t  
in  t h e  e n t i r e  Kodiak Management Area a t  record l e v e l s  which should s t a r t  
c o n t r i b u t i n g  s i g n i f i c a n t l y  t o  t h e  commercial harves t  beginning in  1992. The 
gu ide l ine  ha rves t  l eve l  f o r  1990 i s  2,100 tons .  

Chignik Sac Roe Fishery 

The he r r ing  sac - roe  f i s h e r y  in  t h e  Chignik Management Area can be cha rac t e r i zed  
a s  a low y i e l d ,  low p a r t i c i p a t i o n  f i s h e r y  because of t h e  low abundance and 
d ispersed  na tu re  of t h e  s tocks .  Although no formal f o r e c a s t s  f o r  Chignik he r r ing  
a r e  produced, i t  i s  a n t i c i p a t e d  t h a t  t h e  harves t  l eve l  w i l l  be between 50 and 
80 tons  i n  1990. 

Dutch Harbor Food and Bai t  Fishery 

Based on t h e  f o r e c a s t  biomass a t  Togiak, t h e  1990 Dutch Harbor ha rves t  would be 
679 tons .  

Togiak D i s t r i c t ,  B r i s to l  Bay, Sac Roe and Spawn-On-Kel p Fishery 

The 1990 spawning biomass of her r ing  in  t h e  Togiak D i s t r i c t  i s  p ro jec ted  t o  be 
56,020 tons .  Average s i z e  of  f i s h  i s  expected t o  be 361 grams. An es t imated  49% 
of t h e  biomass w i l l  be age 10 o r  o lde r .  In 1990 t h e  recommended t o t a l  a l lowable 
harves t  i s  11,204 tons  and r ep resen t s  20% of t h e  fo recas t ed  biomass. In 
accordance with t h e  management plan t h e  a1 loca t ion  would then be 1,500 s h o r t  t ons  
f o r  t h e  spawn-on-kelp f i s h e r y ,  679 s h o r t  t ons  f o r  t h e  Dutch Harbor food and b a i t  
f i s h e r y ,  and 9,024 s h o r t  t ons  f o r  t h e  s a c  r o e  f i s h e r y .  

Arctic-Yukon-Kuskokwim (AYK) Region Herring Sac Roe F i she r i e s  

Based upon apparent  weak recru i tment  of young age c l a s s e s  (ages 3-5) and reduced 
r e t u r n s  of t h e  abundant 1977 and 1978 yea r  c l a s s e s  due t o  cumulative f i s h i n g  
e f f e c t s  and increased na tura l  m o r t a l i t y ,  a d e c l i n e  in  t h e  t o t a l  ha rves t ab le  
su rp lus  of P a c i f i c  he r r ing  in  t h e  AYK region i s  expected f o r  1990. P ro j ec t ions  
from post-season escapement e s t ima te s ,  using mean r a t e s  of na tu ra l  mortal i  t y  and 
growth f o r  each age c l a s s ,  i n d i c a t e  t h a t  t h e  1990 minimal spawning biomass f o r  
t h e  no r theas t e rn  Berring Sea P a c i f i c  her r ing  s tocks  (Secu r i ty  Cove t o  Port  
Clarence) should be approximately 27,210 tons .  A decrease  in  he r r ing  biomass 
compared t o  1989 l e v e l s  i s  expected f o r  a l l  f i s h i n g  d i s t r i c t s .  Increased 
recru i tment  could increase  t h e  1990 observed biomass over the p ro j ec t ed  biomass 
e s t ima te s .  However in  accordance with AYK Region harves t  po l i cy ,  newly r e c r u i t e d  
age c l a s s e s  (age 3 - ,  4 - ,  and 5-year -o ld  her r ing)  w i l l  not  be t a r g e t e d  by t h e  
commerci a1 f i  s  hery . 



INTRODUCTION 

Commercial he r r ing  s a c  roe  and food and b a i t  f i s h e r i e s  f o r  he r r ing  a r e  conducted 
in  over 25 l o c a t i o n s  in  Alaska (Figure 1 ) .  This pub l i ca t ion  summarizes t h e  1989 
commercial he r r ing  s a c  roe  and food and b a i t  f i s h e r i e s  in  each of t h e  a r e a s ,  and 
desc r ibes  ha rves t  p ro j ec t ions  f o r  t h e  1990 commercial he r r ing  f i s h i n g  season. 
For major he r r ing  s tocks ,  t h e  Alaska Department of  Fish and Game (ADF&G) conducts 
d e t a i l e d  s tock  assessment programs and makes formal p r o j e c t i o n s  of  t h e  expected 
biomass and ha rves t s  f o r  t h e  upcoming yea r .  These programs and p r o j e c t i o n s  a r e  
descr ibed  in  d e t a i l  in  s epa ra t e  s e c t i o n s  of t h i s  r e p o r t  f o r  a r eas  i n  which they  
occur.  For o t h e r  s tocks ,  d e t a i l e d  s tock  assessment programs a r e  not  conducted 
and informal ha rves t  out looks a r e  descr ibed  based on r ecen t  average harves t  
l e v e l s  and o t h e r  a v a i l a b l e  information.  While ha rves t  p r o j e c t i o n s  and out looks 
r ep re sen t  what i s  thought t o  be t h e  bes t  use of t h e  a v a i l a b l e  information,  
cau t ion  i s  advised in  t h e  i n t e r p e t a t i o n  of t h e  r e s u l t s .  Many of  t h e  p r o j e c t i o n s  
a r e  based on pre l iminary  information,  and ha rves t s  have been s u b s t a n t i a l l y  
d i f f e r e n t  than i n i t i a l  p ro j ec t ions  on occasion. A number of  s p e c i a l i z e d  terms 
used in  desc r ib ing  he r r ing  s tock  assessment a r e  def ined  in  Table 1.  All ha rves t s  
and biomasses a r e  repor ted  in  s h o r t  tons  (2,000 I b s )  because of i t s  ex tens ive  
use i n  t h e  he r r ing  harves t ing  and processing indus t ry .  The 1989 ha rves t  t o t a l s  
r e f e r  t o  t h e  January 1 ,  1989 t o  December 31, 1989 ca lendar  yea r .  

A booklet  desc r ib ing  r egu la t ions  f o r  a1 1 A1 aska he r r ing  f i s h e r i e s  i s  ava i l  ab l e  
from ADF&G o f f i c e s .  The management of many he r r ing  f i s h e r i e s  i s  f u r t h e r  descr ibed  
in  f i s h e r y  management p lans .  In some cases  t hese  management p lans  a r e  r e g u l a t i o n s  
adopted by t h e  Alaska Board of F i she r i e s  and appear i n  t h e  he r r ing  r egu la t ion  
booklet .  In o t h e r  ca ses ,  f i s h e r y  management plan documents a r e  a v a i l a b l e  from 
t h e  a r e a  management o f f i c e ( s )  loca ted  near  t h e  f i s h e r y .  For most he r r ing  
f i s h e r i e s ,  fishermen and processors  a r e  requi red  t o  r e g i s t e r  with t h e  loca l  
f i s h e r y  manager p r i o r  t o  t h e  s t a r t  of t h e  f i s h i n g  season.  Table 2 l i s t s  he r r ing  
f i s h e r i e s  and t h e  app ropr i a t e  f i s h e r y  management con tac t s  f o r  more information 
about ind iv idua l  f i s h e r i e s .  During t h e  f i s h i n g  season,  pre-recorded telephone 
messages desc r ib ing  t h e  progress  of t h e  her r ing  f i s h e r i e s  a r e  a v a i l a b l e  a t  most 
ADF&G a r ea  o f f i c e s .  

Since t h e  f u l l  development of s ac  roe  f i s h e r i e s  in  1980, s t a t ewide  commercial 
he r r ing  ha rves t s  i n  a l l  he r r ing  f i s h e r i e s  have ranged between 40,000 and 55,000 
tons  (Figure 2 ) .  The l a r g e  ha rves t s  between t h e  1920's and t h e  mid-1960's 
occurred dur ing  he r r ing  reduct ion  f i s h e r i e s .  Reduction p l a n t s  had ceased 
production by t h e  mid-1960fs,  and only r e l a t i v e l y  small amounts of he r r ing  were 
taken f o r  food and b a i t  products  u n t i l  t h e  development of s ac  roe  f i s h e r i e s  i n  
t h e  e a r l y  1970's.  In r ecen t  y e a r s ,  s a c  roe  f i s h e r i e s  have accounted f o r  about 
85% of t h e  t o t a l  her r ing  harves t .  

The t o t a l  ha rves t  f o r  1990 i s  pro jec ted  t o  be about 37,449 tons  of he r r ing  from 
s a c  r o e  and food and b a i t  f i s h e r i e s  (Table 3)  and 408 tons  of he r r ing  spawn-on- 
kelp, a  decrease  from t h e  t o t a l  1989 harves t  of 48,929 tons  of he r r ing  and 280 
tons  of  spawn-on-kelp. Stock l e v e l s  a r e  pro jec ted  t o  be lower in  many a reas  with 
s u b s t a n t i a l  reduct ions  a t  Togiak, Kamishak, Si t k a  Sound, and Kah Shakes. The 
1989 ha rves t  had an est imated ex-vessel  value of $18,776,473 a  s u b s t a n t i a l  



d e c l i n e  from p r i o r  yea r s ,  because of t h e  much reduced ex-vessel  p r i c e s  o f f e red  
during t h e  1989 sac- roe  season. Herring s a c  roe  f i s h e r i e s  a r e  pro jec ted  t o  
harves t  30,775 tons  in  1990, down from t h e  1989 harves t  of 41,387 tons  (F igure  
3 ) ,  which was valued a t  $16,322,874 (Table 4 ) .  Herring food and b a i t  f i s h e r i e s  
a r e  p ro j ec t ed  t o  harves t  6,674 tons  in  1990, down from t h e  1989 harves t  o f  7,542 
tons  which was valued a t  $2,005,775 (Table 5 ) .  The 408 ton pro jec ted  1990 he r r ing  
spawn-on-kelp ha rves t  i s  up from t h e  280 ton 1989 ha rves t ,  1  a rge ly  because spawn 
on ke lp  product was not  harvested i n  Pr ince  William Sound a s  a  r e s u l t  of t h e  
Exxon Valdez o i l  s p i l l .  The Hoonah Sound pound f i s h e r y  in  Southeast  Alaska wi l l  
be open during 1990 f o r  t h e  f i r s t  t ime with an 11 ton gu ide l ine  ha rves t  l eve l  
f o r  s a c  roe  product .  

The s t rong  1984 yea r  c l a s s  w i l l  r e t u r n  a s  age 6 in  1989 and i s  expected t o  be 
a  major component of t h e  1990 her r ing  s tocks  in  most a r eas  of t h e  Gulf of A1 aska. 
The 1984 yea r  c l a s s  i s  not a s  s t rong  i n  Bering Sea a reas  and i s  no t i ceab ly  absent  
from t h e  'Togiak s tock  of Br i s to l  Bay. No s u b s t a n t i a l  recru i tment  has been 
observed in  r e c e n t  yea r s  t o  t h e  important Togiak he r r ing  s tock  in  B r i s t o l  Bay. 
The abundance of t h e  Togiak s tock  i s  pro jec ted  t o  d e c l i n e  r a p i d l y  a s  t h e  
previous ly  s t rong  1977 and 1978 year  c l a s s e s  a r e  approaching senescence. 

Herring ha rves t  p ro j ec t ions  a r e  based on a  number of sources  of information.  
For t h e  major s tocks  harvested during spr ing  sac  roe  f i s h e r i e s ,  e s t ima te s  of t h e  
spawning biomass and age composition of  t h e  s tock  a r e  der ived  each sp r ing .  
Spawning biomass i s  es t imated e i t h e r  from spawn depos i t ion  surveys o r  from 
a e r i a l  surveys.  The age composition of t h e  spawning biomass i s  es t imated by 
sampling t h e  commercial ca tch  and from t e s t  f i s h i n g  conducted by t h e  Department 
of Fish and Game. Herring s tock  assessment f o r e c a s t s  f o r  1989 c o n s i s t  of 
p ro j ec t ing  t h e  numbers and average weight of each age c l a s s  of t h e  populat ion,  
a s  assessed in  1988, forward t o  1989, allowing f o r  an a g e - s p e c i f i c  l eve l  of 
na tu ra l  m o r t a l i t y  over t h e  course of t h e  yea r .  Attempts a r e  a l s o  made t o  p r e d i c t  
t h e  number r e c r u i t  age -c l a s s  f i s h  (age 3 o r  4,  depending on t h e  a rea )  t h a t  w i l l  
appear i n  t h e  1989 spawning populat ion f o r  t h e  f i r s t  t ime.  In most ca ses  t h e s e  
e s t ima te s  a r e  der ived  from t h e  number of 2- and 3 -yea r -o ld  f i s h  which appeared 
on t h e  spawning grounds in  1988. These recru i tment  e s t ima te s  conta in  a  very 
l a r g e  amount of unce r t a in ty .  In a  few ins t ances ,  addi t iona l  growth and age 
composition information wi l l  be obtained from overwinter ing he r r ing  schools  
p r i o r  t o  t h e  sp r ing  1989 f i s h e r y .  While hydroacoust ic  e s t ima te s  of biomass a r e  
used t o  a s s e s s  some populat ions harvested by food and b a i t  he r r ing  f i s h e r i e s ,  
t h e s e  methods a r e  not  used f o r  q u a n t i t a t i v e  assessment of s tocks  f i shed  in  
sp r ing  roe  f i s h e r i e s  a t  t h i s  t ime. 
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SOUTHEAST REGION 

The Southeast  Region 1989 h e r r i n g  ha rves t  was 16,335 tons,  up 1,073 t o n s  f rom 
1988. T h i s  was t h e  h i g h e s t  r e g i o n a l  ha r ves t  s i n c e  1964. The sac r o e  ha rves t  
c o n t r i b u t e d  12,935 t ons  t o  t h i s  t o t a l .  Exc lud ing  t h e  ~ i t k a  Sound sac-roe 
ha rves t ,  t h e  es t imated  ex-vessel  va lue  i s  $1,480,000. A  p r i c e  se t t l emen t  has n o t  
y e t  been reached f o r  t h e  S i t k a  Sound sac-roe ha rves t .  The ca t ch  o f  3,400 t ons  
i n  t h e  food  and b a i t  f i s h e r y  was wo r th  an es t imated  $782,000. 

The Board o f  F i s h e r i e s  has d i r e c t e d  ADF&G t o  ha rves t  f rom 10% t o  20% o f  t h e  
es t ima ted  biomass o f  t h e  Southeast A laska h e r r i n g  s tocks  when t h e  es t imated  
biomass i s  above e s t a b l  i shed t h r e s h o l d  biomass 1  eve l  s. No f i  shery  i s  a1 1  owed 
when t h e  es t ima ted  biomass i s  below t h e  t h r e s h o l d  l e v e l .  E x p l o i t a t i o n  r a t e s  a re  
s e t  a t  10% when t h e  biomass i s  equal t o  t h e  t h resho ld .  E x p l o i t a t i o n  r a t e s  
i nc rease  2% each t i m e  t h e  es t imated  spawning biomass inc reases  by an amount 
equal t o  t h e  t h r e s h o l d  1  eve l  (F i gu re  4).  The e x p l o i t a t i o n  r a t e  reaches a  maximum 
of 20% when t h e  p o p u l a t i o n  i s  6 t imes  t h e  t h r e s h o l d  l e v e l .  

The 1990 p r o j e c t e d  ha rves t  f o r  a l l  Southeast A laska sac r o e  f i s h e r i e s  i s  4,458 
tons,  p r i m a r i l y  f rom t h e  S i t k a  Sound s tock .  The Juneau/Lynn Canal and Kah Shakes 
h e r r i n g  s t ocks  a re  under t h e  t h r e s h o l d  s p e c i f i e d  i n  t h e  management p l a n  and no 
f i s h e r y  w i l l  be a1 lowed on these  s tocks  i n  1990. 

Southeast Win ter  Food and B a i t  F ishery  

I n  Southeast Alaska, food  and b a i t  h e r r i n g  ha rves t s  a re  a l lowed o n l y  on s m a l l e r  
s t ocks  b e l i e v e d  t o  be d i s t i n c t  f rom s tocks  harves ted  by s p r i n g  sac r o e  
f i s h e r i e s .  As f o r  s tocks  harves ted  by t h e  s p r i n g  sac r o e  f i s h e r i e s ,  biomass 
t h r e s h o l d  l e v e l s  have been e s t a b l i s h e d  f o r  each w i n t e r  food  and b a i t  f i s h e r y  
s tock,  and when t h e  s tocks  a re  above t h r e s h o l d  l e v e l s ,  t h e  e x p l o i t a t i o n  r a t e  
v a r i e s  between 10% and 20% accord ing  t o  t h e  frameworked ha rves t  p o l i c y .  

Three d i s t i n c t  s t ocks  were i d e n t i f i e d  as hav ing  ha rves tab le  q u a n t i t i e s  o f  b a i t  
h e r r i n g  d u r i n g  t h e  1989 w i n t e r  food  and b a i t  h e r r i n g  season: Tenakee I n l e t ,  
L i s i a n s k i  I n l e t ,  and C r a i g  (F i gu re  5) .  F i s h i n g  i n  these  areas opened a t  noon on 
January 4, 1989. The t o t a l  food  and b a i t  ha r ves t  f rom these  areas d u r i n g  1989 
was 3,400 tons .  

Southeast A laska  w i n t e r  food  and b a i t  f i s h e r i e s  were scheduled t o  open aga in  i n  
January 1990. Hydroacous t i ca l  surveys conducted d u r i n g  November and December, 
1989, a l ong  w i t h  t h e  r e s u l t s  o f  spawning ground surveys conducted i n  t h e  s p r i n g  
of 1989, were used t o  es t ima te  t h e  a v a i l a b l e  biomass i n  each area and determine 
ha rves t  quotas f o r  i n d i v i d u a l  areas. Good spawn i n  c e r t a i n  w i n t e r  areas d u r i n g  
t h e  s p r i n g  o f  1989 i n d i c a t e s  a  1990 w i n t e r  food  and b a i t  f i s h e r y  c l o s e  t o  t h e  
l e v e l  o f  t h e  1989 season. 



Kah Shakes Sac Roe F ishery  

S e t  g i l l  n e t  s ac  roe  f i s h e r i e s  have occurred in  t h e  Kah Shakes a r ea  s i n c e  1976. 
Seasonal landings  have ranged from 171 tons  (1978) t o  3,250 tons  (1983). G i l l  
n e t s  a r e  t h e  only l ega l  gear  f o r  t h e  Kah Shakes he r r ing  f i s h e r y .  The 1989 Kah 
Shakes f i s h e r y  occurred on March 20 and was t h e  f i r s t  s a c  roe' f i s h e r y  of t h e  
1989 he r r ing  s a c  roe  season in Alaska. P a r t i c i p a t i n g  permit ho lders  were 
r e s t r i c t e d  t o  one 50 fathom n e t .  The t o t a l  harves t  was 592 tons  averaging 
approximately 12% roe .  Fi shermen rece ived  approximately $1,30O/ton so  t h a t  the 
t o t a l  va lue  of t h e  f i s h e r y  was approximately $780,000. 

Spawning biomass f o r  t h e  Kah Shakes he r r ing  s tock  i s  pro jec ted  t o  be 3,300 tons ,  
based on spawn depos i t i on  surveys.  The spawning biomass i s  below t h e  requi red  
t h r e s h o l d , o f  5,000 t o n s ,  r e s u l t i n g  in  no f i s h e r y  f o r  t h e  1990 season. 

Seymour Cana7 Sac Roe F ishery  

The 1989 Seymour Canal f i s h e r y  harvested a t o t a l  o f  547 tons  during a 2.5 hour 
opening on April  28. A t o t a l  of 94 permit ho lders  achieved a roe  percentage of 
12.76%. Fi shermen rece ived  approximately $1,30O/ton r e s u l t i n g  in  an ex-vessel  
value of approximately $780,000. 

Unlike some o t h e r  a r eas  i n  Southeast  Alaska, t h e  1984 yea r  c l a s s  d id  not  appear 
i n  s u b s t a n t i a l  numbers in  t h e  1989 ha rves t s  i n  Seymour Canal. The spawning 
biomass i s  p ro jec ted  t o  be 3,120 tons ,  with a 10% e x p l o i t a t i o n  r a t e  allowed 
under t h e  ha rves t  po l icy  framework f o r  a pro jec ted  1990 ha rves t  of 312 tons .  The 
Seymour Canal commercial her r ing  f i s h e r y  i s  r e s t r i c t e d  t o  g i l l  n e t  gea r .  

S i t k a  Sound Sac Roe F ishery  

The S i t k a  Sound he r r ing  s tock  spawns from t h e  northern inshore  a r eas  of S i t k a  
Sound south t o  Whale Bay on t h e  west coas t  of Baranof I s land .  While t h e  s tock  
was heavi ly  exp lo i t ed  during e a r l i e r  reduct ion f i s h e r i e s ,  s u b s t a n t i a l  ha rves t s  
f o r  s a c  roe  d id  not  begin u n t i l  t h e  e a r l y  1970's.  

A record s a c  r o e  harves t  of 11,700 tons  was taken i n  1989, with t h e  f i s h e r y  
opening on March 31 and c los ing  on April  8. The s tock  was dominated by age-5 
f i s h  of smaller- than-usual  s i z e ,  r e s u l t i n g  in  poor market q u a l i t y .  To maximize 
t h e  market q u a l i t y  of t h e  ca tch ,  a l l  permit holders  agreed t o  a non-competit ive 
f i s h e r y  i n  which t h e  t o t a l  harves t  was d iv ided  equa l ly  among t h e  51 permit 
ho lders .  This  r e s u l t e d  in  a long season du ra t ion .  The 20% e x p l o i t a t i o n  r a t e  was 
based on t h e  p r i o r  y e a r ' s  spawn depos i t i on  survey. While t h e  f i s h e r y  was t h e  
l a r g e s t  eve r ,  extremely low p r i c e s  a r e  expected. P r i ce s  a r e  not  y e t  a v a i l a b l e ,  
b u t  may be a s  low a s  $100/ton. 



Abundance es t ima tes  f o r  t h e  S i t k a  Sound h e r r i n g  s t ock  f o r  1989 were determined 
by spawn d e p o s i t i o n  and hydroacous t i ca l  surveys. Hydroacous t i ca l  surveys were 
conducted d u r i n g  w i n t e r  u s i n g  a  m o d i f i e d  s c i e n t i f i c  sounder and echo i n t e g r a t i o n  
techn iques  t o  es t ima te  biomass. Spawn d e p o s i t i o n  surveys u t i l  i z e d  a  p l o t  
t r a n s e c t  sampl ing des ign  t o  es t ima te  t o t a l  egg d e p o s i t i o n  which was t hen  
conver ted  t o  numbers o f  female spawning h e r r i n g ,  based on f e c u n d i t y  sampl ing.  

The age d i s t r i b u t i o n  o f  t h e  h e r r i n g  s t o c k  was determined by s c a l e  a n a l y s i s  and 
l e n g t h  f requency d i s t r i b u t i o n s  o f  h e r r i n g  samples c o l l e c t e d  f rom t h e  commerci a1 
ca t ch  and t e s t  f i s h i n g .  Sampling was a1 so conducted by mid-water  t r a w l i n g  by an 
ADF&G vesse l  f r om  w i n t e r  concen t ra t i ons  d u r i n g  hyd roacous t i ca l  surveys.  J u s t  
p r i o r  t o  t h e  commerci a1 f i s h e r y ,  samples were taken f rom t e s t  s e t s  by commerci a1 
vesse ls .  Sampling was a1 so conducted f rom t h e  spawning grounds u s i n g  a  smal l  
pu rse  se ine  o r  c a s t  n e t .  The bes t  es t ima te  o f  t h e  spawning age compos i t i on  was 
f rom samples taken  f rom t h e  spawning grounds a f t e r  t h e  f i s h e r y .  I n  1989 spawning 
ground samples were taken  f rom 11 d i f f e r e n t  spawning areas by a  s e r i e s  o f  c a s t  
ne t s .  A  t o t a l  o f  1,163 h e r r i n g  were aged by sca le  a n a l y s i s .  

Accord ing  t o  s t o c k  assessment i n f o r m a t i o n  c o l l e c t e d  over  t h e  p e r i o d  1972-1989, 
S i t k a  Sound h e r r i n g  s t ocks  were a t  ve r y  l ow  l e v e l s  u n t i l  t h e  l a t e  1970fs ,  and 
then  inc reased  r a p i d l y  as t h e  s t r o n g  1976 and 1977 yea r  c l asses  r e c r u i t e d  t o  t h e  
f i s h e r y .  These s t o c k  abundance t r ends  a re  a  composi te o f  spawning ground 
es t imates ,  a c o u s t i c a l  surveys, and commercial c a t c h  da ta .  S ince  t h e  l a t e  1970fs ,  
s t r o n g  yea r  c lasses  have r e c r u i t e d  t o  t h e  S i t k a  Sound h e r r i n g  p o p u l a t i o n  about 
every  3 o r  4  yea rs  on t h e  average. S t rong  yea r  c lasses  o f  3  yea r  o l d s  were seen 
i n  1979, (1976 y e a r  c l a s s ) ,  1980 (1977 yea r  c l a s s ) ,  1983 (1980 y e a r  c l a s s ) ,  and 
1987 (1984 yea r  c l a s s ) .  The ve ry  s t r o n g  1984 yea r  c l a s s  dominated t h e  
compos i t i on  o f  t h e  1989 spawning popu la t i on ,  g r e a t l y  exceeding t h e  s i z e  o f  a l l  
o t h e r  yea r  c l  asses i n  numbers. A d d i t i o n a l  age compos i t i on  sampl i n g  d u r i n g  s p r i n g  
hyd roacous t i ca l  surveys w i l l  be used t o  assess t h e  s t r e n g t h  o f  t h e  1987 yea r  
c l a s s  which w i l l  be r e c r u i t i n g  t o  t h e  f i s h e r y  as 3 yea r  o l d s  i n  1990. 

The 1984 yea r  c l a s s  i s  expected t o  dominate t h e  1990 spawning p o p u l a t i o n  and 
commercial pu rse  se ine  ha rves t  as 6  y e a r  o l d s .  The magnitude o f  newly  r e c r u i t e d  
yea r  c l asses  cannot  be r e l i a b l y  es t imated  u n t i l  age compos i t i on  sampl ing i s  
completed i n  t h e  s p r i n g  o f  1990. 

The t h r e s h o l d  biomass f o r  t h e  S i t k a  Sound h e r r i n g  s t o c k  has been e s t a b l i s h e d  a t  
7,500 tons .  No f i s h e r y  i s  a1 lowed when t h e  biomass i s  below t h i s  l e v e l .  When 
t h e  biomass i s  above t h i s  l e v e l ,  e x l o i t a t i o n  r a t e s  va r y  f rom 10% t o  20% 
accord ing  t o  t h e  Board o f  F i s h e r i e s  ha rves t  p o l i c y  framework. Based on t h e  1989 
spawning escapement o f  27,000 t ons  o f  h e r r i n g ,  t h e  1990 ha rves t  w i l l  be based 
on a  15% e x p l o i t a t i o n  r a t e ,  r e s u l t i n g  i n  a  ha rves t  quota o f  4,150 t ons .  The 
Board o f  F i s h e r i e s  has a l s o  s p e c i f i e d  t h a t  t h e  ha rves t  o f  smal l  h e r r i n g  should  
be min imized.  

The average we igh t  f o r  1989 was 97 grams p e r  h e r r i n g .  The g rowth  i nc rease  f r om 
age 5  t o  age 6, which w i l l  comprise about 79% o f  t h e  s t o c k  i n  1990, i s  0.18% on 
t h e  average. T h i s  growth inc rease  would r e s u l t  i n  an expected average s i z e  f o r  
1990 t o  be 118 grams pe r  h e r r i n g .  T h i s  assumes no s i g n i f i c a n t  r e c r u i t m e n t  o f  
age-3 h e r r i n g  which would l owe r  t h e  average s i z e .  The average r o e  m a t u r i t y  f rom 



1989 f i s h  t i c k e t  d a t a  i n d i c a t e d  and average r o e  recove ry  o f  9.45%. The m a j o r i t y  
o f  h e r r i n g  a re  s t i l l  expected t o  be smal l  and r o e  recove ry  i s  es t ima ted  t o  be 
10% t o  11% a t  bes t .  However t h e  s i z e  o f  t h e  1990 r o e  ske ins  shou ld  be l a r g e r  
and improve t h e  q u a l i t y .  

Hoonah Sound Roe-on-Ke7p Pound Fishery  

The A1 aska Board o f  F i s h e r i e s  adopted new r e g u l a t i o n s  t h a t  s p e c i f i e d  a  spawn- 
on -ke lp  f i s h e r y  i n  Hoonah Sound t o  beg in  i n  1990. T h i s  w i l l  be t h e  f i r s t  such 
pound f i s h e r y  i n  Southeast A1 aska. The 150 t o n  a l l o c a t i o n  o f  h e r r i n g ,  t h e  11 t o n  
spawn-on-kelp g u i d e l i n e  harves t ,  and t h e  4,400 I b s  k e l p  g u i d e l i n e  ha rves t  w i l l  
be d i v i d e d  e q u a l l y  among a l l  p e r m i t  ho l de rs  who have b u i l t  completed pounds i n  
t h e  f i s h i n g  a rea  by A p r i l  5 .  Prospec t i ve  pound ope ra to r s  a re  adv ised  t o  cons ide r  
t h e  requ i rements  t h a t  o t h e r  agencies may have t o  c o n s t r u c t  and opera te  pounds 
i n  Hoonah Sound. Pound ope ra to r s  a re  encouraged t o  c o n t a c t  t h e  A1 aska Department 
o f  Na tu ra l  Resources, t h e  U.S. Fores t  Se rv i ce  and t h e  Na t i ona l  Mar ine F i s h e r i e s  
Se rv i ce  r e g a r d i n g  s p e c i f i c  requi rements .  
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P r i n c e  W i l l i a m  Sound Sac Roe, Spawn-on-Ke7p, and Food and B a i t  F i s h e r i e s  

P a c i f i c  h e r r i n g  (Clupea harengus pa1 l a s i )  spawn th roughou t  P r i nce  W i  11 i am Sound 
each y e a r  f rom m i d - A p r i l  th rough  e a r l y  May. Even though t h e  P a c i f i c  h e r r i n g  t h a t  
spawn w i t h i n  P r i n c e  W i l l i a m  Sound may be composed o f  severa l  popu la t i ons ,  t h e  
P a c i f i c  h e r r i n g  a re  managed as a s i n g l e  s tock .  T h i s  s t o c k  has been d e f i n e d  as 
t h e  popul  a t i o n s  o f  P a c i f i c  h e r r i n g  t h a t  spawn w i t h i n  t h e  c o a s t a l  wa te rs  between 
P o i n t  Whitshed and Cape F a i r f i e l d  (F i gu re  6 ) .  

A  d e t a i l e d  s t o c k  assessment program has been conducted on P a c i f i c  h e r r i n g  i n  
P r i n c e  W i l l  iam Sound each year .  The program c o n s i s t s  o f :  (1 )  m o n i t o r i n g  t h e  
ha rves t  fi-om t h e  f a l l  food  and b a i t ,  t h e  purse se ine  and g i l l  n e t  sac roe,  and 
t h e  w i l d  and pound spawn-on-kelp f i s h e r i e s ;  (2 )  e s t i m a t i n g  t h e  escapement and 
t o t a l  spawning biomass o f  h e r r i n g  f rom bo th  a e r i a l  surveys and spawn d e p o s i t i o n  
surveys;  (3 )  e s t i m a t i n g  t h e  age, weight ,  l eng th ,  and sex compos i t i on  o f  P a c i f i c  
h e r r i n g  i n  t h e  commercial ha rves t ,  escapement, and t o t a l  spawning biomass. The 
i n f o r m a t i o n  f rom t h e  s tock  assessment program i s  used t o  p r o j e c t  t h e  spawning 
biomass one y e a r  f o rwa rd  i n  t i m e  u s i n g  t h e  unharvested spawning biomass 
(escapement) f rom t h e  p rev i ous  year ,  and a d j u s t i n g  f o r  growth,  m o r t a l i t y ,  and 
r e c r u i t m e n t .  

Beginn ing i n  1  a t e  March, A laska Department o f  F i s h  and Game (ADF&G) s t a f f  survey 
t h e  c o a s t l i n e  o f  P r i nce  W i l l i a m  Sound t w i c e  weekly f rom smal l  a i r c r a f t  u n t i l  a  
s i g n i f i c a n t  biomass o f  P a c i f i c  h e r r i n g  i s  observed. D a i l y  surveys a re  then  
conducted t o  assess t h e  accumul a t i o n  o f  P a c i f i c  h e r r i n g  biomass, document t h e  
d i s t r i b u t i o n  o f  t h e  P a c i f i c  h e r r i n g ,  and map t h e  observed m i l e s  o f  spawn. When 
t h e  P a c i f i c  h e r r i n g  have completed spawning, ADF&G SCUBA d i v e r s  es t ima te  t h e  mean 
d e n s i t y  o f  spawn d e p o s i t i o n .  The t o t a l  spawning biomass i s  back c a l c u l a t e d  f rom 
t o t a l  number o f  eggs observed, mean f i s h  weight ,  f e c u n d i t y ,  and sex r a t i o .  

I n  P r i nce  W i l l i a m  Sound, t h e r e  a re  t h r e e  independent es t imates  o r  i n d i c e s  o f  
P a c i f i c  h e r r i n g  biomass (F i gu re  7 ) .  A e r i a l  survey es t imates  o f  P a c i f i c  h e r r i n g  
biomass da te  back t o  1974 and have ranged f rom 1,323 tons  i n  1975 (an es t ima te  
though t  t o  be l ow  due t o  poor  v i s i b i l i t y )  t o  51,090 t ons  i n  1981. The number o f  
m i l e s  o f  spawning da te  back t o  1978 and have ranged f rom 47.4 m i l e s  i n  1978 t o  
166.3 m i l e s  i n  1988. Spawn d e p o s i t i o n  surveys were conducted i n  1983, 1984, 1988, 
and 1989. A  spawning biomass o f  57,580 t ons  was es t imated  i n  1989. T h i s  es t ima te  
was 1.45 t imes  l a r g e r  than  t h e  1989 peak a e r i a l  survey es t ima te  o f  39,635 tons .  
T h i s  r a t i o  i n  1989 was s l i g h t l y  sma l l e r  than  t h e  es t imates  i n  1984 and 1988. The 
spawn d e p o s i t i o n  survey es t ima te  was 1.73 and 1.75 t imes  l a r g e r  than  t h e  peak 
a e r i a l  survey es t ima te  i n  1984 and 1988. 

Age, weight ,  l e n g t h ,  and sex compos i t i on  was es t imated  f rom P a c i f i c  h e r r i n g  
c o l l  ec ted  d u r i n g  each commerci a1 f i s h i n g  p e r i o d  and f rom areas o f  s i g n i f i c a n t  
biomass accumulat ion th roughou t  P r i nce  W i l l i a m  Sound. I n  areas o f  biomass 
accumul a t i o n ,  e i t h e r ,  commercial o r  department vesse l  s  made mu1 t i p 1  e  purse  se ine  
s e t s  t o  cap tu re  P a c i f i c  h e r r i n g .  



The gill net and purse seine sac roe fisheries, wild spawn-on-kelp, and pound 
spawn-on-kel p fisheries for Pacific herring were not opened in Prince Will iam 
Sound in the spring of 1989 due to the Exxon Valdez oil spill on 24 March 1989. 
The 1989 fall food and bait fishery opened on November 1 and harvested 646.1 
tons. 

The total spawning biomass of Pacific herring in Prince William Sound 1989 was 
estimated (based upon spawn deposition surveys) at approximately 449 million 
Pacific herring that weighed 57,580 tons (Table 6). The 95% confidence limits 
of the 1989 biomass estimate ranged from 47,428 tons to 67,732 tons, which 
equated to a 95% confidence width of approximately 20% of the biomass estimate. 
The escapement of Pacific herring was equal to the total spawning biomass in 1989 
because there were no spring sac roe and spawn-on-kelp fisheries in Prince 
Wi 11 iam Sound. There were five major areas of biomass accumulation within Prince 
William Sound in 1989. A total of 3,916 Pacific herring were weighed, measured, 
and aged from these areas. The 1989 estimated spawning biomass was greater than 
the projected spawning biomass of 54,899 tons. Age-5 Pacific herring dominated 
the 1989 spawning biomass (Figure 8). In addition, more older Pacific herring 
were observed than predicted. 

Year-class strength as age-4 fish has been estimated for 1969 through 1985 using 
catch-age analysis (Figure 9). Year-class strength has ranged from 505 million 
herring from spawning in 1984 to 13 million from spawning in 1973. Age-4 herring 
from the 1984 year class represented 81% of the total number of herring in the 
1988 spawning population. This level of abundance has not been seen since the 
1976 year class. Age-4 Pacific herring from the 1985 year class represented 
approximately 5% (by weight) of the 1989 spawning biomass. 

The 1990 spawning biomass of herring in Prince William Sound is projected to be 
approximately 330 mill ion fish weighing 51,692 tons (Tables 6 and 7). A natural 
mortal i ty rate of (M = 0.45 at age 8) was assumed (Table 7). With the 1989 
escapement being dominated by age-5 herring (75.2% by weight and 78.4% by 
number), the 1990 spawning biomass should be dominated by age-6 herring (77.4% 
by weight and 78.1% by number) (Figure 10). The mean size of an individual fish 
in 1990 is expected to be 142 grams. 

The herring stock in Prince Will iam Sound is managed on a sustained yield basis 
by following guide1 ine harvest levels set forth by the Alaska Board of Fisheries 
in accordance with the Prince Will iam Sound herring management plan (5AAC27.365). 
Guide1 ine harvest levels allow for a sliding scale exploitation rate ranging from 
0% to 20% of the projected spawning biomass. Commercial fishing would not be 
allowed if the estimated spawning biomass was less than 8,400 tons. If the 
projected spawning biomass is between 8,400 and 42,500 tons, the exploitation 
rate will be set between 0 and 20%, and will be based upon the Department's 
assessment of the status of the stock. If the projected spawning biomass exceeds 
42,500 tons, then the exploitation rate will be set at the maximum of 20%. The 
guideline harvest of Pacific herring is allocated to each fishery as follows: 
16.3% to the fall food and bait fishery; 8% to the natural spawn-on-kelp fishery; 
14.2% to the pound spawn-on-kelp fishery; 58.1% to the purse seine sac roe 
fishery, and 3.4% to the gill net sac roe fishery. 



Twenty percent of the 1990 projected biomass or 10,392 tons of herring may be 
harvested during the 1990 management year. The management plan allocates: 1,694 
tons to the 1989 food and bait fishery; 831 tons to the 1990 wild spawn-on-kelp 
fishery resulting in 104 tons of spawn-on-kelp product; 1,476 tons to the 1990 
pound spawn-on-kel p fishery resulting in 118 tons of spawn-on-kel p product; 6,038 
tons to the 1990 purse seine sac roe fishery; and 353 tons to the 1990 gill net 
sac roe fishery. 

Impacts of the "Exxon Valdez" oil spill on the Prince William Sound herring stock 
are still under investigation. The likelihood of oil contamination from the 
"Exxon Valdez" oil spill necessitated a total closure of the 1989 spring herring 
fisheries in Prince William Sound. However, due to the oiling pattern, areas of 
heavy herring spawning, including the northern main1 and shore were 1 ess affected 
than other areas of the Sound. If the 1990 spawning pattern is typical of recent 
years, the stocks returning to the northern mainland shore (Valdez Arm, Fairmount 
Bay, Unakwi k Inlet etc.) should fulfil 1 harvest allocations to a1 1 fisheries 
without any complicating factors from the oil spill. The 1990 management strategy 
will focus efforts on fulfilling harvest guidelines for all fisheries in this 
area. However, if harvest opportunities only occur in oil-contaminated areas, 
then restriction of the fishery may be necessary to prevent contamination of 
fishing gear or the harvest of tainted product. 



Upper Cook I n l e t  Sac Roe, Food and B a i t  F i s h e r y  

The 1989 food/ba i t  her r ing  f i s h e r y  along t h e  e a s t  shore of t h e  Northern and 
Central D i s t r i c t s  of Cook I n l e t  opened by r egu la t ion  on April  15 with t h e  f i r s t  
harves t  occurr ing  April  30 on t h e  southern beaches. The harves t  progressed slowly 
and s p o r a d i c a l l y  with a small peak during t h e  second week o f '  May. The t o t a l  
ha rves t  of 45 tons  was below average but s i m i l a r  t o  1988. Samples taken 
throughout t h e  f i s h e r y  ind ica t ed  62% of t h e  harvested f i s h  were ages 5 and 6. 

The he r r ing  sac- roe  season opened on t h e  western shore  of  Cook I n l e t  by 
r egu la t ion  on April  22. Most of t h e  35 tons  of he r r ing  taken from Tuxedni Bay 
were taken from May 3 through May 11. Herring abundance in  t h e  bay was improved 
over 1988 but s t i l l  considered poor. The average mature roe  content  was 
approximately 10%. The sac- roe  f i s h e r y  i n  Chini tna Bay began very slowly but 
he r r ing  abundance increased dramat ica l ly  by May 15. A 1 ack of  t ende r s  l e d  t o  
t h e  dumping of an est imated 50-80 tons  while  137 tons  were u l t ima te ly  so ld .  The 
harves t  was comprised of pr imar i ly  age 5 and 6 f i s h  having a mature roe  
percentage of approximately 10.5%. 

A1 though t h e  s t a t u s  of Upper Cook I n l e t  he r r ing  s tocks  appears somewhat improved 
over 1988, a conserva t ive  approach t o  harves t  l e v e l s  wi l l  be maintained f o r  t h e  
1990 season. While allowing f o r  some inseason f l e x i b i l  i t y  t o  a d j u s t  harves t  
l e v e l s  based on age composition and abundance, t h e  expected ha rves t s  f o r  1990 
a re :  Eas t s ide  ( food/ba i t )  - 50 tons ,  Tuxedni Bay ( sac - roe )  - 50 t o n s ,  and 
Chini tna Bay ( sac - roe )  - 30 tons .  



Lower Cook I n l e t  Sac Roe, Food and B a i t  F ishery  

In t roduct ion  

In 1989, t h e r e  were two s a c  roe  f i s h e r i e s  in  t h e  Lower Cook I n l e t  he r r ing  
management a r e a .  The Kamishak D i s t r i c t  harves t  was 4,801 s h o r t  t ons  (4,365 me t r i c  
tonnes)  while  t h e  Southern D i s t r i c t  harves t  was 171 s h o r t  t ons  (156 me t r i c  
tonnes) .  The Outer and Eastern D i s t r i c t s  were c losed  a s  a r e s u l t  o f  t h e  Exxon 
Valdez o i l  s p i l l .  This s tock  assessment i s  f o r  t h e  Kamishak D i s t r i c t  only.  

Kamishak Herring Stock Assessment f o r  1990 

The f i r s t  opening in t h e  Kamishak d i s t r i c t  occurred on April  18, i n  accordance 
with t h e  preseason management p lan ,  but f i s h  were immature on t h e  f i r s t  day and 
no d e l i v e r i e s  were made. Fishing scheduled f o r  April  19 was cance l led  due t o  
weather and t h e  l a c k  of ca tches  on April  18. The f i r s t  d e l i v e r i e s  were made on 
April  20, but roe  percentages were low and t h e r e  was a high proport ion of  males 
in  t h e  ca tch  samples. Fishing in  a r ea  11 was c u r t a i l e d  due t o  o i l  sheen and 
"mousse" repor ted  in  t h e  a rea .  Strong wes ter ly  winds blowing on April  21 
prevented a e r i a l  surveys of t h e  a r ea .  The f i s h e r y  was postponed t o  allow roe  
content  t o  improve. Very s t rong  winds prevented any sampling e f f o r t  i n  t h e  
southern p a r t  of t h e  d i s t r i c t  on April 23. By April  25 roe  percentages were 
improving and t h e  f l e e t  concentrated in  t h e  Cheni k-Nordyke a rea .  On April  27, 
a f t e r  a review of  t h e  ca tch  age composition, t h e  t o t a l  a l lowable harves t  was 
reduced 500 tons  t o  4,500 tons .  Age 3 he r r ing  were t o t a l l y  absent  i n  t h e  
populat ion and age 4 her r ing  comprised only 2 t o  3% of t h e  populat ion.  As 
expected, t h e  weak 1982 yea r  c l a s s ,  age 7 he r r ing ,  con t r ibu ted  only 4% t o  t h e  
t o t a l  populat ion.  The f i s h e r y  averaged 8.9% roe  recovery.  The t o t a l  observed 
biomass was es t imated  t o  be 35,300 s h o r t  t ons  (32,091 me t r i c  t onnes ) ,  of which 
11,725 s h o r t  t ons  (10,659 me t r i c  tonnes)  were seen on June 12, long a f t e r  t h e  
f i s h i n g  season had ended. These f i s h  were not sampled and may not  have been 
previous ly  included a s  p a r t  of t h e  spawning biomass e s t ima te .  

Methods. This  f o r e c a s t  i s  f o r  t o t a l  Kamishak biomass observed on t h e  spawning 
grounds, a s  opposed t o  t o t a l  cohor t  which inc ludes  he r r ing  o f f sho re  but not  
de t ec t ed  by o r  r e c r u i t e d  i n t o  t h e  f i s h e r y  f o r  a v a r i e t y  of reasons.  The f o r e c a s t  
i s  t h e  product of  f u t u r e  numbers of  f i s h  and f u t u r e  mean weight:  

Biomass, = x N,,, x wt,, , ;  

where N,,, = escapement,-,,,-, x e Zi-l*t-l. N = f u t u r e  number of he r r ing  observed 
i n  both ca tch  and escapement, i  = age group, t = yea r ,  Z = a ins tan taneous  
measure of concurrent  recru i tment  and t o t a l  mortal i  t y  with p o s i t i v e  Z val ues 
i n d i c a t i n g  recru i tment  i n  excess of m o r t a l i t y  and v i ce  versa .  The Z va lues  used 
in  t h i s  f o r e c a s t  were median Z values f o r  ages 2-4,  median Z va lues  f o r  age 5 ,  
average of t h e  2 g r e a t e s t  Z values f o r  age 6, and Z values es t imated  from t h e  
r eg re s s ion  of + Z values on age f o r  ages 7-13. An average recru i tment  of age 3 
he r r ing  of 3 mi l l i on  was assumed f o r  1990. 



Mean weights  a n t i c i p a t e d  in  1990 were predic ted  from w t i  , = 47.16215 + 1.784287 
(age,-1,t-11 + 0.774494 (wti-,,,-, ) .  This  regress ion  was based on a l l  a v a i l a b l e  
weight d a t a  and from 1973 t o  1988 and from age 2 t o  14. The r eg res s ion  exp la ins  
about 91% of t h e  v a r i a t i o n  observed in  mean weights.  The 1989 harves t  and e a r l y  
spawning he r r ing  mean weights were obtained from t h e  ca tch  samples while  t h e  l a t e  
spawning he r r ing  mean weights were est imated from t h e  regress ion  of l a t e  on e a r l y  
spawning he r r ing  mean weights.  This  regress ion  exp la ins  about 99% of t h e  
v a r i a t i o n  observed i n  t h e  s h i f t  i n  e a r l y  t o  l a t e  spawning he r r ing  mean weights .  

Age composition of  t h e  ca tch  and e a r l y  spawning he r r ing  were determined from 
counting s c a l e  annul i . In 1989, 3,191 readable  her r ing  s c a l e s  were examined. 
Age composition of  t h e  l a t e  spawning he r r ing ,  e s s e n t i a l l y  t h e  younger aged 
he r r ing ,  was es t imated  from t h e  regress ion  of l a t e  spawning he r r ing  on e a r l y  
spawning he r r ing  and age. This  regress ion  i s  based on d a t a  from 1987 and 1988 
and exp la ins  about 65% of t h e  v a r i a t i o n  observed in  t h e  s h i f t  i n  e a r l y  t o  l a t e  
spawning he r r ing  age composition. Catch biomass was obtained from f i s h  t i c k e t  
summaries. The 1989 l a t e  spawn biomass was a l s o  es t imated  from t h e  age 
composition r eg re s s ion  model descr ibed above. This  e s t ima te  was used t o  prepare 
t h e  1990 f o r e c a s t .  

Herring harves t  po l icy  c a l l s  f o r  harves t  r a t e s  of 10 t o  20%. Past  management 
s t r a t e g i e s  i n  Lower Cook I n l e t  has allowed f o r  a 10% harves t  r a t e  on he r r ing  age 
5 and younger and 20% on age 6 and o lde r .  However, t h e  s t r e n g t h  of t h e  Kamishak 
s tock  i s  based on only two age c l a s s e s ,  5 and 6 .  In 1989, t h e  age 3 ,  4,  and 7 
he r r ing  were absent  in  t h e  f i s h e r y .  Although t h e  numbers of o l d e r  f i s h  a r e  
expected t o  d e c l i n e  over t h e  next few yea r s ,  t h e i r  biomass wi l l  i nc rease  over 
a s h o r t  per iod of t ime a s  growth r a t e s  exceed m o r t a l i t y  r a t e s .  Thus, biomass 
l e v e l s  a r e  expected t o  peak two yea r s  from now. Reducing t h e  ha rves t  r a t e  t o  
lo%, w i l l  a l low t h e  f i s h e r y  t o  be extended by another  yea r .  Therefore,  a 10% 
ha rves t  r a t e  i s  being considered i n i t i a l l y  a s  a conserva t ive  management s t r a t e g y  
u n t i l  t h e  s t r e n g t h  of t h e  4- and 5-year-old age c l a s s e s  can be b e t t e r  assessed 
dur ing  1990. Of t h e  t o t a l  spawning biomass observed by a e r i a l  survey in t h e  
sp r ing ,  2% i s  a l l o c a t e d  t o  t h e  Shel ikof  S t r a i t  w in t e r  b a i t  f i s h e r y  occurr ing  
the subsequent f a l l .  For t h e  purposes of t h i s  f o r e c a s t ,  an e s t ima te  of t h i s  2% 
b a i t  a1 l o c a t i o n  i s  sub t r ac t ed  from t h e  predic ted  t o t a l  a1 lowable he r r ing  harves t  
f o r  t h e  yea r  and t h e  remainder i s  a l l o c a t e d  t o  t h e  sp r ing  s a c  roe  f i s h e r y .  This  
prevents  t h e  t o t a l  s a c  roe  f i s h e r y  and b a i t  harves t  from exceeding t h e  a1 1 owabl e 
b io log ica l  ha rves t .  

Results. Sac roe  ha rves t s  of P a c i f i c  he r r ing  have been documented in  t h e  
Kamishak D i s t r i c t  s i n c e  1973. A t o t a l  c lo su re  of t h e  s a c  roe  f i s h e r y  in  Lower 
Cook I n l e t  occurred between 1980 and 1984 due t o  low s tock  abundance. Only t h e  
Kamishak, Eas te rn ,  and Outer D i s t r i c t s  were reopened in 1985. I f  t h e  f o r e c a s t  
i s  c o r r e c t ,  t h e  Kamishak biomass appears t o  be r e l a t i v e l y  high but s t a b l e  (F igure  
11 ) .  While t h e  numbers of f i s h  a r e  dec l in ing ,  they a r e  g e t t i n g  heavier  with age. 
The 1984 and 1983 year  c l a s s e s  have cont r ibu ted  t h e  dominant age groups dur ing  
t h e  r e c e n t  y e a r s  (Figure 12 ) ,  e .g . ,  age 5 and 6 in  1989. 

The 1990 he r r ing  f o r e c a s t  i s  f o r  a biomass of 28,653 s h o r t  t ons  (26,048 met r ic  
tonnes)  and a pro jec ted  harves t  of 2,865 s h o r t  t ons  (2,604 met r ic  tonnes ,  Table 
8 ) .  Mean weight i s  expected t o  be 201 g with 85% of t h e  populat ion being age 



6 and o l d e r .  The 1990 s tock  i s  expected t o  be dominated by ages 6 and 7 he r r ing  
(F igure  13) from t h e  s t rong  1984 and 1983 yea r  c l a s s e s .  The d i s t r i b u t i o n  of 
biomass and ca tch  a t  age i s  i l l u s t r a t e d  in  Figure 14. The harves t  a l l o c a t i o n  
f o r  t h e  Kamishak s a c  roe  f i s h e r y  (2,292 s h o r t  t ons )  and t h e  She1 i kof S t r a i t s  b a i t  
f i s h e r y  (573 s h o r t  t ons )  i s  presented in  Table 3.  

Discussion.  Because of t h e  absence of age 3 and 4 he r r ing  dur ing  t h e  1989 
f i s h e r y  and t h e  dependence of t h e  f i s h e r y  on two age c l a s s e s ,  a very conserva t ive  
approach t o  t h e  1990 Kamishak harves t  i s  a n t i c i p a t e d .  I n i t i a l l y ,  ha rves t  l e v e l s  
w i l l  be based on a 10% harves t  r a t e  f o r  a l l  age c l a s s e s .  When d a t a  become 
ava i l  ab l e  i n d i c a t i n g  a good recrui tment  of age 5 and younger he r r ing  o r  a very 
l a r g e  o l d e r  he r r ing  biomass, a dec i s ion  wi l l  be made inseason concerning 
add i t i ona l  ha rves t .  

I f  t h i s  f o r e c a s t  were in  e r r o r ,  i t  would most l i k e l y  under forecas t  t h e  1990 
biomass. P o t e n t i a l l y ,  t h e  biomass could be a s  l a r g e  a s  42,625 s h o r t  t ons  (38,750 
me t r i c  t onnes ) .  Mean weight would be g r e a t e r ,  212 g ,  because 91% of t h e  
populat ion would age 6 and o l d e r .  I f  harves t  r a t e s  on he r r ing  age 5 and o l d e r  
were increased  t o  20%, pro jec ted  harves t  l e v e l s  would be more than doubled. 



Togiak District, Bristo7 Bay, Sac Roe 
and Spawn-on-Ke7p Fisheries 

The Togiak District of Bristol Bay extends from Cape Constantine to Cape Newenham 
and supports the largest spawning population of Pacific herring in the eastern 
Bering Sea. Though studies have yet to prove genetic variation between these 
Bering Sea spawning populations, differences in growth due to environmental 
influences are apparent. Herring that spawn in the Togiak District are most 
similar to herring from the Security Cove and Goodnews Bay Districts, but show 
significant differences in growth and timing from herring which spawn along the 
Alaska Peninsula and north of Kuskokwim Bay. Herring move into the Togiak 
District from their overwintering grounds near the Pri bilof Is1 ands in the spring 
to spawn. These herring then feed during their post spawning migration southward 
along the Alaska Peninsula, concentrate in the vicinity of Unal aska Is1 and, and 
return to'their overwintering grounds in the fall. The primary harvest of this 
herring stock occurs in the Togiak District by a sac roe fishery during the 
spring spawning migration. Lesser harvests are taken during the summer months 
in the Dutch Harbor food and bait fishery and as bycatch in the domestic pollock 
trawl fishery in the Dutch Harbor and Unimak Island areas. 

Beginning in late April the nearshore area of Togiak District is surveyed daily 
from small aircraft to determine relative abundance, distribution, and spawning 
success of Pacific herring. Biomass estimates are derived from the number and 
size of herring schools observed during these surveys. The use of aeri a1 surveys 
to estimate the Togiak herring spawning biomass began in 1978. Observed abundance 
has ranged from 242,298 short tons in 1979 to 76,960 tons in 1980 (Figure 15). 
The 1980 biomass is believed to be an underestimate due to poor visibility and 
overall poor survey conditions experienced that season. 

Year-class strength represented by abundance of 5-year-old herring was derived 
from aerial survey results and annual age composition estimates. In the Togiak 
District strong recruitment was last detected in 1982-83 when the 1977 and 1978 
year classes joined the spawning biomass representing 197 and 189 mil 1 ion age- 
5 fish (Figure 16). Recruitment has since averaged 14 mill ion fish annually. The 
1974 year class was the largest in this series and contributed 586 mill ion 5- 
year-old recruits to the 1979 biomass. 

In 1989, small schools of herring were first observed in Togiak District on May 
5. The peak aeri a1 survey count occurred May 9 at 66,290 tons. Biomass estimates, 
though performed under poor survey conditions, decreased thereafter and again 
increased to 63,698 tons observed on May 13. The final survey conducted 10 days 
later, May 24, produced an estimate o f  25,658 tons of herring. Poor weather 
conditions prevented successful completion of any aerial surveys between May 14 
and May 23. Reports from spotter pilots and continuing catches of ripe herring 
in test fish nets by ADF&G crews indicate that herring were moving through the 
district during this 11 day period. 

Data collected from May 5 through May 9 indicated that the initial biomass in 
the Togiak District was comprised of 92% herring age 8 and older and 8% herring 
age 7 and younger. Age composition data for the second peak aerial survey 



es t ima te  occurr ing  May 13 showed an inc rease  of he r r ing  age 7 and younger t o  19%. 
Age composition r ep re sen t ing  t h e  f i n a l  a e r i a l  survey e s t ima te  May 24, i nd ica t ed  
a presence of  30% age 7 and younger he r r ing  and 70% he r r ing  age 8 and o lde r .  
The rev ised  biomass e s t ima te  of 98,965 tons  f o r  t h e  1989 season cons i s t ed  of a l l  
age 8 and o l d e r  her r ing  from t h e  survey conducted May 9 ,  t h e  component of t h e  
biomass c o n s i s t i n g  of age 7 and younger her r ing  on May 13 and t h e  e n t i r e  biomass 
observed May 24. 

The commercial s a c  roe  harves t  f o r  t h e  Togiak D i s t r i c t  t o t a l e d  12,258 tons  during 
t h e  1989 season.  Harvest decreased from t h e  1988 ha rves t  of 13,986 tons  and was 
below t h e  f i v e - y e a r  average of 15,721 tons .  Herring so ld  f o r  a s a c  roe  product 
comprised 97% of t h e  harves t  with t h e  remaining 3% of t h e  ca tch  purchased f o r  
food and b a i t .  Roe recovery averaged 8.4% f o r  combined gea r  types .  The purse 
s e i n e  f l e e t  of 310 ves se l s  caught 76.8% of t h e  t o t a l  Togiak D i s t r i c t  ha rves t .  
The ca t ch  of  9,413 tons  was taken during two f i s h i n g  per iods  ocur r ing  May 12 
and May 13. The g i l l  ne t  harves t  of 2,843 tons  was taken by 320 permit holders .  
The ca tch  comprised 24.2% of t h e  t o t a l  harves t  and inc ludes  90 tons  of wastage 
from abandoned g i  11 n e t s .  A record spawn on kelp harves t  was taken by 487 permit 
ho lders .  The ha rves t  t o t a l e d  559,780 pounds and was c o l l e c t e d  dur ing  a fou r  hour 
per iod.  

The 1989 age d i s t r i b u t i o n  was est imated from her r ing  c o l l e c t e d  dur ing  t h e  
commercial f i s h e r y  and d a i l y  from a reas  of s i g n i f i c a n t  biomass s i g h t i n g s  
throughout Togi ak D i s t r i c t  . Vol unteered commerci a1 o r  departmental vessel  s made 
mul t ip l e  purse s e i n e  o r  g i l l  ne t  s e t s  t o  capture  he r r ing  throughout t h e  spawning 
migrat ion.  Age s t r u c t u r e  of t h e  populat ion was determined from he r r ing  captured 
by v a r i a b l e  mesh g i l l  n e t  o r  purse s e i n e  gea r .  Samples were pooled ac ros s  t h r e e  
day per iods  where poss ib l e  t o  r ep re sen t  major f l  uc tua t ions  in  es t imated  biomass 
f o r  each f i s h i n g  s e c t i o n .  Herring from t h e  commercial harves t  were a1 so  sampled 
f o r  age, s i z e ,  and gonad condi t ion .  Samples were c o l l e c t e d  from t ende r s  and 
f i s h i n g  boa ts  f o r  each gear  type and f i s h i n g  sec t ion  a t  t h e  c l o s e  of t h e  
commercial f i s h i n g  period.  Approximately 8,600 he r r ing  were sampled f o r  
b io log ica l  d a t a  over t h e  period of May 5 through May 23, 1989. 

The 1989 Togiak D i s t r i c t  spawning migrat ion cons i s t ed  of 258 mil 1 ion he r r ing  
weighing 98,965 tons  (Table 9 ) .  Herring age 10 and o l d e r  comprised 60% of t h e  
est imated biomass (Figure 17 ) .  The 1977 (age 11) and 1978 (age 12) y e a r  c l a s s e s  
t h a t  have dominated t h e  he r r ing  f i s h e r y  s i n c e  1984 comprised 39% of  t h e  t o t a l  
biomass. An es t imated  82,526 tons  remained a f t e r  a l l  removals by t h e  food and 
b a i t  and t rawl f i s h e r i e s  were a l s o  sub t r ac t ed  from t h e  spawning biomass. 

A schedule of  i nc reas ing  na tu ra l  m o r t a l i t y  with age was used t o  p r o j e c t  t h e  
abundance of t h e  1990 populat ion (Table 1 0 ) .  An es t imated 141 m i l l i o n  he r r ing ,  
with a biomass of  56,020 tons  i s  expected t o  r e t u r n  t o  t h e  Togiak D i s t r i c t  i n  
1990. Herring age 10 o r  o l d e r  wi l l  comprise 49% of t h e  fo recas t ed  biomass. The 
con t r ibu t ion  of t h e  1977 and 1978 yea r  c l a s s e s  appearing a s  age 12 and age 13 
i s  expected t o  decrease  next  season t o  27% a s  na tu ra l  m o r t a l i t y  r a t e s  on t h e s e  
f i s h  inc rease  with age. Year c l a s s e s  which fol low in abundance a r e  1981 (age 
9 ) ,  and 1983 (age 7) with r e spec t ive  forecas ted  con t r ibu t ions  of 17 % and 20% 
( t o t a l  35.6%) of t h e  biomass. 



Few he r r ing  cohor ts  have survived t o  t hese  ages and e s t ima te s  of m o r t a l i t y  f o r  
age 10 and g r e a t e r  a r e  based on very few observa t ions .  Considerable unce r t a in ty  
concerning t h e  surv iva l  of t h e s e  o l d e r  age c l a s s e s  remains. The p o t e n t i a l  e x i s t s  
f o r  lower surv iva l  of t hese  f i s h  which would r e s u l t  in  a r e t u r n  l e s s  than 
f o r e c a s t .  The o l d e r  he r r ing  age c l a s s e s  in  pas t  yea r s  a r r ived  on t h e  f i s h i n g  
grounds before  t h e  younger o r  r e c r u i t  age c l a s s e s .  The emphasis of t h e  f i s h e r y  
and t h e r e f o r e  biomass assessment i s  d i r e c t e d  towards t h e  o l d e r  f i s h .  This  
s epa ra t ion  of  o l d e r  and younger age c l a s s e s  r e s u l t s  i n  a pauc i ty  of  information 
regarding t h e  younger and 1 a t e r  appearing age c l a s s e s .  Pro jec t ion  of  t h e  youngest 
age c l a s s e s  (age 3 and 4) which a r e  not  f u l l y  r e c r u i t e d  a r e  d i f f i c u l t  a s  no age- 
2 o r  -3 f i s h  were de t ec t ed  in  t h e  Department's 1989 sampling program. 

The f o r e c a s t  i s  based on t h e  rev ised  biomass e s t ima te  of  t h e  p r i o r  season. 
Because t h e  he r r ing  f i s h e r y  was not surveyed f o r  11 days,  any biomass observed 
during t h a t  t ime was not considered,  and t h e  r e s u l t a n t  f o r e c a s t  i s  be1 ieved t o  
be a mini'mum es t ima te .  Conversely, t h i s  approach should a l s o  be t r e a t e d  with 
caut ion  a s  t h e  l o s s  of t h e  o l d e r  aged he r r ing  due t o  na tura l  mortal i t y ,  t h e  1 ack 
of recru i tment ,  and t h e  impact of t h e  he r r ing  bycatch by t h e  domestic t rawl f l e e t  
upon t h e  Togiak he r r ing  s tock  a r e  unknown. The 1990 spawning biomass of  he r r ing  
in  t h e  Togiak D i s t r i c t  i s  p ro jec ted  t o  be 56,020 tons  (Table 10) .  The average 
s i z e  of an ind iv idua l  i s  expected t o  be 361 grams. An es t imated  49% of t h e  
biomass wi l l  be age 10 o r  o l d e r  (Figure 1 7 ) .  The performance of t h e  f o r e c a s t  
has been conserva t ive  s i n c e  1984 (Figure 18) with an average f o r e c a s t  e r r o r  
(1984-89) of 27%. 

The B r i s t o l  Bay Herring Management Plan (AAC27.865) al lows f o r  a maximum 20% 
e x p l o i t a t i o n  of t h e  Togiak he r r ing  populat ion.  Before opening t h e  s a c  roe  f i s h e r y  
t h e  Department s h a l l  s e t  a s ide  approximately 1,500 s h o r t  tons  f o r  t h e  Togiak 
D i s t r i c t  he r r ing  spawn-on-kelp harves t  followed by a 7% reduct ion  f o r  t h e  Dutch 
Harbor food and b a i t  f i s h e r y .  The remaining harves tab le  su rp lus  i s  a l l o c a t e d  t o  
t h e  s a c  roe  f i s h e r y  and i s  managed f o r  a removal of 25% by t h e  g i l l  ne t  f l e e t  
and 75% by t h e  purse s e i n e  f l e e t .  In yea r s  when circumstances prevent  adequate 
biomass assessment,  t h e  f i s h e r y  wi l l  be explo i ted  on t h e  pre-season pro jec ted  
r e t u r n .  Should a manageable separa t ion  of t h e  y e a r  c l a s s e s  occur ,  a ha rves t  of 
t h e  younger age c l a s s e s  may t r a n s p i r e  i f  a th reshold  of 20,000 tons  of t h e s e  
younger f i s h  a r e  present  on t h e  grounds. 

In 1990 t h e  recommended t o t a l  a l lowable harves t  i s  11,204 tons  and r e p r e s e n t s  
20% of  t h e  fo recas t ed  biomass. In accordance with t h e  management plan t h e  
a l l o c a t i o n  would then be 1,500 s h o r t  t ons  f o r  t h e  spawn-on-kelp f i s h e r y ,  679 
s h o r t  t ons  f o r  t h e  Dutch Harbor food and b a i t  f i s h e r y ,  and 9,024 s h o r t  t ons  f o r  
t h e  s a c  roe  f i s h e r y .  
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ARCTIC-YUKON-KUSKOKWIM REGION 

Introduction 

The Arctic-Yukon-Kuskokwim (AYK) Region includes eight commercial' herring fishing 
districts located in coastal areas of the northeastern Bering Sea. These are 
the Security Cove, Goodnews Bay, Cape Avinof, Nelson Island, Nunivak Is1 and, Cape 
Romanzof , Norton Sound and Port Cl arence di stri cts . 
The arrival of herring in the northeastern Bering Sea is greatly influenced by 
climate and oceanic conditions, particularly the extent and distribution of the 
Bering Sea ice pack. Most herring appear immediately after ice breakup which 
general 1y , occurs between mid-May to mid-June. Spawning general ly progresses in 
a northerly direction and may continue as late as July. 

Aerial surveys are flown throughout the herring spawning season in all AYK 
districts to determine relative abundance, distribution, timing and biomass of 
herring. Occurrence and extent of milt, numbers of fishing vessels, and 
vi si bi 1 i ty factors affect i ng survey qua1 i ty are a1 so recorded. Aeri a1 surveys 
have been used since 1978 in the Bering Sea to estimate herring spawning biomass. 
However, adverse weather conditions often limit the frequency and quality of 
surveys. Historically, it has been difficult to obtain biomass estimates from 
aerial surveys in the AYK area due to poor survey conditions caused by 
unfavorable weather, ice conditions or turbid water. 

The 1989 herring harvest for the AYK Region was approximately 7,300 tons with 
a total estimated ex-vessel value of $3,561,000. Harvest identified as food and 
bait primarily occurs during the sac roe fishery when fish are sold with a roe 
content that is below buyer's acceptable minimums. Food and bait sales totaled 
595 tons, with the remaining harvest sold for sac roe product. A total of 1,074 
fishermen participated in AYK sac roe herring fisheries during the 1989 season. 
Two hundred forty three more fishermen fished in 1989 than in 1988. 

The total estimated herring biomass of 43,970 tons for the surveyed portion of 
the AYK herring districts was two-thirds of the 1988 estimate of 64,760 tons. 
Ages 7, 8, and 10 herring dominated the AYK herring biomass. Older herring, age 
9 and older, comprised 47% of the return. Recruits, age 3, 4, and 5 year old 
herring, accounted for 8% of the total biomass. 

The AYK harvest was taken by gill nets with the exception of Norton Sound, where 
a small portion of the harvest was taken by beach seine. An attempt was made to 
sample at least 210 herring from each commercial harvest by gear for each fishing 
period. Similar sampling goals were set for all test fishing projects for each 
weekly sampling period. The age class composition of the escapement was based 
on the age class composition of test fish or commercial samples obtained from 
non-sel ect i ve gear types (ADF&G vari abl e-mesh gi 11 net and commerci a1 beach seine 
catches). Age composition of the entire run was calculated by combining the 
numbers of fish by age class in the commercial catch with those in the 
escapement. Herring ages were determined from scales. 



In 1989, he r r ing  from t e s t  f i s h  and commercial ca tches  were sampled in  a l l  but 
t h e  Port  Clarence D i s t r i c t  t o  e s t ima te  age, s i z e ,  and sexual ma tu r i t y  of he r r ing  
and t o  note  occurrence of o the r  schooling f i s h e s .  Over 18,000 he r r ing  from 
commercial and t e s t  ca tches  were sampled from seven of t h e  e i g h t  AYK he r r ing  
d i s t r i c t s  dur ing  t h e  1989 f i s h i n g  season. This i s  more than twice  t h e  number 
sampled in  1988. This  increased sample e f f o r t  was necessary t o  ob ta in  s u f f i c i e n t  
samples f o r  a s tock  i d e n t i f i c a t i o n  s tudy of Bering Sea he r r ing  requested by t h e  
North P a c i f i c  Fishery Management Council. The i n t e n t  of t h i s  s tudy i s  t o  i d e n t i f y  
s tocks  caught i n  t h e  he r r ing  bycatch by t h e  domestic t rawl f l e e t  in  t h e  
southeas te rn  Bering Sea. 

A schedule of  i nc reas ing  m o r t a l i t y  with age was used t o  p r o j e c t  t h e  1990 
populat ion.  Methods t o  r e l i a b l y  e s t ima te  recru i tment  have not  been developed. 
Therefore,  r e t u r n s  of ages 3-  through 5-year-old he r r ing  could inc rease  t h e  1990 
observed , h e r r i n g  biomass over t h e  pro jec ted  biomass e s t ima te s .  Inseason 
assessment of he r r ing  biomass wi l l  supercede pro jec ted  biomass f o r  management 
of t h e  he r r ing  f i s h e r i e s  i n  a l l  AYK d i s t r i c t s  except in  s i t u a t i o n s  where an 
i  nseason e s t ima te  i s  not avai 1 abl e .  

Based upon apparent  weak recru i tment  of younger age c l a s s e s  (ages 3-5)  and 
reduced r e t u r n s  of t h e  abundant 1977 and 1978 yea r  c l a s s e s  due t o  high na tu ra l  
mortal i  t y  of o l d e r  aged he r r ing ,  a decl i n e  in  t h e  t o t a l  ha rves t ab le  su rp lus  of 
P a c i f i c  he r r ing  in  t h e  AYK region i s  expected f o r  1990. P ro j ec t ions  from pos t -  
season escapement e s t ima te s ,  using mean r a t e s  of na tura l  m o r t a l i t y  and growth 
f o r  each age c l a s s ,  i n d i c a t e  t h a t  t h e  1990 minimal spawning biomass f o r  t h e  
no r theas t e rn  Berring Sea P a c i f i c  he r r ing  s tocks  (Secu r i ty  Cove t o  Port  Clarence) 
should be approximately 27,210 tons .  A decrease  in  he r r ing  biomass compared t o  
1989 l e v e l s  i s  expected f o r  a l l  f i s h i n g  d i s t r i c t s .  Increased recru i tment  could 
r a i s e  t h e  1990 observed biomass over t h e  pro jec ted  biomass e s t ima te s .  However 
i n  accordance with AYK Region ha rves t  po l i cy ,  newly r e c r u i t e d  age c l a s s e s  (age 
3 - ,  4 - ,  and 5-year -o ld  her r ing)  w i l l  not  be t a rge t ed  by t h e  commercial f i s h e r y .  

S e c u r i t y  Cove Sac Roe F i s h e r y  

The Secur i ty  Cove D i s t r i c t  c o n s i s t s  of  a l l  waters  between t h e  l a t i t u d e s  of Cape 
Newenham and t h e  Salmon River.  

H i s t o r i c a l l y ,  t h e  est imated biomass of he r r ing  in  t h e  Secu r i ty  Cove D i s t r i c t  has 
ranged from 1,200 tons  in  1980 t o  21,500 tons  in  1979 (Figure 19 ) .  During 1989, 
nine a e r i a l  surveys were flown from May 8 t o  May 24 in t h e  d i s t r i c t  t o  e s t ima te  
he r r ing  biomass and spawning a c t i v i t y .  Seven of t h e s e  surveys were flown under 
poor o r  unacceptable  survey condi t ions .  Herring were f i r s t  seen in  t h e  d i s t r i c t  
on May 11 when t h e  season 's  1 a r g e s t  biomass of  2,830 tons  was observed under f a i r  
cond i t i ons .  Light spawning a c t i v i t y  was f i r s t  documented during an a e r i  a1 survey 
on May 13. A t o t a l  of 3 .1 1 i nea r  mi 1 e s  of spawn was documented dur ing  t h e  season. 

The t o t a l  1989 harves t  of 554 tons  of he r r ing  was taken dur ing  one fou r  hour 
opening on May 17. The harves t  included 544 tons  of sac  roe  he r r ing  with an 
average roe  percentage of 9.4% and 10 tons  of b a i t  q u a l i t y  he r r ing .  The ha rves t  



was 20% of  t h e  est imated biomass. Eight processors  i n  Secu r i ty  Cove paid t h e  
110 p a r t i c i p a t i n g  fishermen approximately $450 per  ton f o r  10% s a c  roe  he r r ing  
and $50 per  ton of b a i t  qua1 i t y  her r ing .  The t o t a l  ex-vessel  value of t h e  ha rves t  
was approximately $256,500. 

Department t e s t  f i s h i n g  was conducted from May 10 t o  May 22 using v a r i a b l e  mesh 
g i l l  n e t s .  Approximately 230 he r r ing  were sampled f o r  age, sex ,  l e n g t h ,  and 
weight d a t a .  Sca les  from an addi t iona l  1,440 he r r ing  were c o l l e c t e d  f o r  t h e  
s tock  i d e n t i f i c a t i o n  p r o j e c t .  A sample of 225 he r r ing  was taken from t h e  
commerci a1 ca t ch .  

Herring in  t h i s  a r ea  a r e  near  f u l l  recru i tment  by age 5. Subs tan t i  a1 recru i tment  
i n  t h e  Secu r i ty  Cove D i s t r i c t  was l a s t  observed in 1982 and 1983 when 
approximately 12 mi l l i on  and 6.4 mi l l i on  age 5 he r r ing  from t h e  1977 and 1978 
yea r  c l  a s s e s ,  r e s p e c t i v e l y ,  were est imated in  the spawning populat ion (Figure 
20).  

In 1989, ages 8, 10, and 11 dominated t h e  spawning populat ion in  both numbers 
and biomass of  f i s h  (Figure 21 and Tab1 e 11 ) .  Nearly 60% of t h e  biomass cons i s t ed  
of age 9 and o l d e r  he r r ing .  Recru i t s ,  ages 4 and 5 he r r ing ,  represented  
approximately 6% of t h e  biomass. 

The 1990 p ro j ec t ed  r e t u r n  i s  1,560 tons  which a t  a 15% e x p l o i t a t i o n  r a t e  would 
r e s u l t  i n  a ha rves t  of about 235 tons  (Table 1 1 ) .  Ages 9 ,  7,  and 11 f i s h  a r e  
expected t o  dominate i n  numbers of f i s h  (Figure 22).  Age 9 and o l d e r  he r r ing  
a r e  expected t o  comprise 70% of t h e  biomass. 

Emergency o rde r  a u t h o r i t y  w i l l  be used t o  a d j u s t  t h e  occurrence and length  of 
f i s h i n g  per iods  commensurate with s tock  s t r e n g t h ,  f i s h i n g  e f f o r t ,  and spawning 
a c t i v i t y .  Commercial f i s h i n g  wi l l  not  be allowed u n t i l  t o t a l  biomass reaches 
1,200 tons  o r  s i g n i f i c a n t  spawning a c t i v i t y  i s  documented. The ha rves t  1 eve1 
wi l l  be maintained a t  15% o r  l e s s ,  un less  a v a i l a b l e  biomass s i g n i f i c a n t l y  exceeds 
t h e  1990 p r o j e c t i o n .  I f  t h i s  occurs ,  an e x p l o i t a t i o n  r a t e  of up t o  20% may be 
a1 1 owed. 

Goodnews Bay Sac Roe F i s h e r y  

The Goodnews Bay D i s t r i c t  c o n s i s t s  of t h e  waters  of Goodnews Bay i n s i d e  t h e  north 
and south s p i t s  and a l i n e  between t h e  Ufigag River and t h e  Tunulik River.  
H i s t o r i c a l l y ,  t h e  est imated biomass of her r ing  i n  t h e  Goodnews Bay D i s t r i c t  has 
ranged from 400 tons  in  1980 t o  7,400 tons  i n  1979 (Figure 23) .  These yea r s  a l s o  
r ep re sen t  t h e  lowest  and h ighes t  her r ing  biomass observed i n  Togiak and Secur i ty  
Cove. However i n  many yea r s  including 1979, t h e r e  was no biomass e s t ima te  from 
a e r i a l  survey due t o  poor survey condi t ions .  In t hese  y e a r s ,  t h e  preseason 
p ro j ec t ion  was gene ra l ly  used t o  e s t ima te  her r ing  biomass. In 1989, nine a e r i a l  
surveys were flown from May 8 t o  May 24 in  t h e  Goodnews Bay D i s t r i c t .  Seven of 
t h e s e  surveys were flown under poor t o  unacceptable condi t ions .  The peak inseason 
biomass e s t ima te  of 4,044 tons  was observed on May 24. A t o t a l  of 1.2 1 i n e a r  
miles  of m i l t  was observed in  t h r e e  s i g h t i n g s  during a e r i a l  surveys.  The 
Department t e s t  f i s h  crew f i r s t  documented spawning a c t i v i t y  on May 11. 



The 1989 he r r ing  harves t  i n  t h e  Goodnews Bay D i s t r i c t  t o t a l e d  616 tons .  The 
d i s t r i c t  was opened t o  commercial f i s h i n g  on May 23. Eight f i s h i n g  per iods  were 
scheduled from May 23 t o  May 29 f o r  a t o t a l  of 56 hours of f i s h i n g  t ime.  There 
was 1 imited fishermen p a r t i c i p a t i o n  during two e i g h t  hour openings on May 26 and 
27 due t o  bad weather.  The i n i t i a l  harves t  gu ide l ine  of 460 tons  was increased 
t o  660 tons  on May 24 when 4,044 tons  of her r ing  were s igh ted  dur ing  an a e r i a l  
survey. The ha rves t  included 454 tons  of  s ac  roe  her r ing  with '  an average roe  
content  of  8.4% and 162 tons  of b a i t  q u a l i t y  he r r ing .  The ha rves t  was 15.2% of 
t h e  es t imated  spawning biomass. There were 138 fishermen who made 533 del i v e r i e s  
t o  s i x  processors .  Fishermen received approximately $540 per  ton f o r  10% sac  
roe  he r r ing  and $50 per  ton f o r  b a i t  q u a l i t y  her r ing .  The t o t a l  ex-vesse l  value 
of t h e  ha rves t  was approximately $335,000. 

A Department t e s t  f i s h  crew caught 3,600 her r ing  in  v a r i a b l e  mesh g i l l  n e t s  from 
May 6 t o  May 29. Approximately 640 of t h e s e  were sampled f o r  age, sex ,  l ength  
and weight d a t a .  Sca l e s  were c o l l e c t e d  from an add i t i ona l  1,550 he r r ing  f o r  t h e  
s tock  i d e n t i f i c a t i o n  p r o j e c t .  A t o t a l  of 500 he r r ing  were sampled from t h e  
Goodnews Bay commercial ca tch .  

S imi l a r  t o  Secu r i ty  Cove and Togiak D i s t r i c t s ,  t h e  1977 yea r  c l a s s ,  which 
re turned  a s  5 yea r  o lds  i n  1982, r ep re sen t s  t h e  1 a r g e s t  y e a r  c l a s s  in  t h e  d a t a  
s e r i e s  (Figure 24 ) .  

In 1989, ages 10 and 11 cont r ibu ted  t h e  major por t ion  of t h e  biomass, however 
ages 10 and 5 dominated i n  numbers of f i s h  (Figure 25).  Nearly 70% of t h e  t o t a l  
r u n  by weight was age 9 and o lde r  he r r ing .  Recru i t s ,  ages 3 ,  4 ,  and 5 he r r ing ,  
represented  nea r ly  10% of t h e  biomass. 

The 1990 p ro j ec t ed  r e t u r n  i s  2,330 tons  which a t  a 15% e x p l o i t a t i o n  r a t e  would 
r e s u l t  i n  a ha rves t  of about 350 tons  (Table 1 2 ) .  In 1990, 6 ,  11, and 7 yea r  
old he r r ing  a r e  expected t o  dominate t h e  run in numbers of f i s h  and ages 11, 6 ,  
and 12 a r e  expected t o  dominate t h e  biomass (Figures  25 and 26) .  Age 9 and o l d e r  
he r r ing  a r e  expected t o  comprise approximately 65% of t h e  biomass. 

The management s t r a t e g y  f o r  t h i s  d i s t r i c t  w i l l  be s i m i l a r  t o  t h a t  used f o r  
Secu r i ty  Cove. The season wi l l  be opened by emergency order .  Commerci a1 f i s h i n g  
wi l l  no t  be allowed u n t i l  t o t a l  biomass reaches 1,200 tons  o r  s i g n i f i c a n t  
spawning a c t i v i t y  i s  documented. The harves t  l eve l  w i l l  be 15% o r  l e s s ,  un less  
a v a i l a b l e  biomass g r e a t l y  exceeds t h e  1990 p ro j ec t ion  a t  which time a higher  
e x p l o i t a t i o n  r a t e  may be allowed. 

Cape Avinof  Sac Roe F i she ry  

The Cape Avinof D i s t r i c t  c o n s i s t s  of a l l  waters  extending inshore  of Kikegteg, 
Pingurbek, and Kwigluk I s l ands  from t h e  longi tude  of T s i n t u l i k  Slough t o  t h e  
longi tude  of Ursukfak River. The Cape Avinof D i s t r i c t  was c rea t ed  a s  a commercial 
he r r ing  d i s t r i c t  a t  t h e  December 1987 Alaska Board of F i s h e r i e s  meeting and 
t h e r e f o r e  was opened t o  t h e  commercial harves t  of he r r ing  f o r  t h e  f i r s t  t ime in  
1988. In 1989, a t  t h e  reques t  of t h e  Kwigill ingok IRA Council ,  t h e  e a s t e r n  



boundary of t h e  Cape Avinof D i s t r i c t  was extended t o  t h r e e  mi l e s  e a s t  of t h e  
v i l l a g e  of  Kwigill ingok on May 1 by emergency o rde r .  

Aerial  surveys have been conducted sys t ema t i ca l ly  i n  t h e  Cape Avinof a r ea  s i n c e  
1985. An es t imated  her r ing  biomass of 2,000 tons ,  1,225 t o n s ,  and 4,100 tons  
were observed in  1985, 1987, and 1988, r e s p e c t i v e l y .  Weather cond i t i ons  precl  uded 
an a e r i a l  survey biomass e s t ima te  i n  1986. In 1989, i c e  cond i t i ons  hindered 
a e r i a l  survey e f f o r t s  and delayed t h e  s t a r t  of t e s t  f i s h i n g  u n t i l  June 1 .  Only 
one of t h e  seven a e r i a l  surveys of t h e  Cape Avinof D i s t r i c t  was flown under 
acceptab le  cond i t i ons .  During an a e r i  a1 survey on May 31, department bi 01 ogi s t s  
observed 689 tons  of her r ing  among i c e  f l o e s .  Spawning a c t i v i t y  was f i r s t  
documented by t h e  t e s t  f i s h  crew on June 1.  The peak biomass e s t ima te  of 689 tons  
was observed under u n s a t i s f a c t o r y  condi t ions  on May 31. Only 0.04 1 i n e a r  mi les  
of spawn was observed during a e r i a l  surveys.  

In 1989, t h e  Cape Avinof D i s t r i c t  was opened t o  commercial f i s h i n g  f o r  e i g h t  
hours on June 4.  Due t o  low ca tch  r a t e s ,  t h i s  opening was extended u n t i l  f u r t h e r  
no t i ce .  Catch r a t e s  during t h e  1989 season remained low and on June 9 t h e  l a s t  
processor  departed t h e  d i s t r i c t .  Cape Avinof was c losed  t o  commercial f i s h i n g  
on June 12 when i t  became apparent t h a t  no processors  were ava i l  a b l e .  A t o t a l  
of 194 hours of f i s h i n g  time r e s u l t e d  in  a harves t  of 129 tons  of he r r ing ,  which 
was 288 tons  s h o r t  of t h e  harves t  gu ide l ine .  The harves t  was 18.7% of t h e  peak 
observed biomass and 5% of  t h e  preseason pro jec ted  biomass. The ha rves t  included 
90.4 tons  of s a c  roe  her r ing  with an average roe  recovery of 8.0% and 38.5 tons  
of b a i t  qua1 i  t y  her r ing .  Three processors  paid t h e  147 fishermen an average of 
$410 per  ton  f o r  10% s a c  roe  he r r ing  and $50 per  ton  f o r  b a i t  q u a l i t y  he r r ing  
f o r  a t o t a l  ex-vessel  value of $54,000. 

Department t e s t  fishermen caught 2,030 he r r ing  in  v a r i a b l e  mesh g i l l  n e t s  from 
June 1 t o  June 12. Approximately 320 of t h e s e  were sampled f o r  age, sex ,  l ength  
and weight d a t a .  Sca les  were c o l l e c t e d  from t h e  remaining 1,690 he r r ing  f o r  t h e  
s tock  i d e n t i f i c a t i o n  p r o j e c t .  A t o t a l  of 500 he r r ing  were sampled from t h e  Cape 
Avinof commerci a1 ca tch .  

Age 10 he r r ing  from t h e  1979 yea r  c l a s s  represented  18% of t h e  run by weight 
whereas age 5 he r r ing  dominated t h e  r e t u r n  in  numbers of f i s h  (Table 13 and 
Figures  27 and 28) .  Age 9 and o lde r  he r r ing  comprised approximately 50% of t h e  
biomass. Younger he r r ing ,  ages 3 ,  4 and 5,  represented  approximately 17% of t h e  
r e t u r n  by weight.  

Since t h e  peak a e r i a l  survey e s t ima te  of biomass in  1989 was observed under 
unacceptable survey cond i t i ons ,  t h e  1989 preseason p ro j ec t ion  of 2,800 tons  was 
used t o  e s t ima te  t h e  1990 return. The r e t u r n  t o  t h e  Cape Avinof D i s t r i c t  i n  1990 
i s  es t imated t o  be 2,024 tons ,  which a t  an e x p l o i t a t i o n  r a t e  of 15% would r e s u l t  
in  a 300 ton harves t  (Table 13) .  Age 6 her r ing  a r e  expected t o  be t h e  l a r g e s t  
age group in both biomass and numbers of f i s h  (F igures  27 and 28 ) .  Age 9 and 
o lde r  he r r ing  a r e  expected t o  comprised 50% of t h e  r e t u r n .  

The 1990 Cape Avinof D i s t r i c t  commercial he r r ing  f i s h e r y  w i l l  be r egu la t ed  by 
emergency o rde r .  Commercial f i s h i n g  wi l l  not  be allowed u n t i l  t h e  t o t a l  biomass 



reaches 500 tons  o r  s i g n i f i c a n t  spawning i s  observed. Commerci a1 ha rves t  of 
P a c i f i c  he r r ing  wi l l  be up t o  15% of t h e  t o t a l  spawning biomass. 

Nelson Is7and Sac Roe Fishery 

The Nelson Is land  D i s t r i c t  c o n s i s t s  of a l l  waters  north of Chinigyak Cape and 
south of t h e  sou theas t  t i p  of Kigigak Is land  and e a s t  of 165" 30' W longi tude .  

Since 1985, t h e  biomass e s t ima te s  of her r ing  in  t h e  Nelson Is land  D i s t r i c t  have 
ranged from 3,316 tons  in  1989 t o  9,500 tons  in  1985 (Figure 29) .  During t h e  
1989 he r r ing  season, twelve a e r i a l  surveys were flown from May 24 t o  June 12. 
Nine of  t h e s e  surveys were r a t e d  e i t h e r  poor o r  unacceptable.  The peak biomass 
of 2,800 tons  was seen under f a i r  condi t ions  on May 25. A t o t a l  of 6.55 l i n e a r  
mi les  of  spawn was observed in  16 s i g h t i n g s  during a e r i a l  surveys with peak spawn 
observed on May 26. A second peak biomass of 517 tons  was observed on June 1 .  
The d i f f e r e n c e  in  age composition between Department t e s t  f i s h  samples c o l l e c t e d  
around May 25 and June 1 i n d i c a t e s  t h a t  t h e  f i s h  observed on May 25 were 
d i f f e r e n t  from those  on June 1 .  Biomass observa t ions  made on May 25 and June 1 
were added toge the r  t o  e s t ima te  a t o t a l  biomass of 3,316 tons  f o r  t h e  d i s t r i c t .  

The d i s t r i c t  was f i r s t  opened t o  commercial he r r ing  f i s h i n g  on May 28. Five 
f i s h i n g  per iods  were scheduled from May 28 t o  June 7 f o r  a t o t a l  of 15 hours of 
f i s h i n g  t ime.  The 233 ton harves t  included 122 tons  of s a c  roe  he r r ing  with an 
average roe  recovery of 8.5%, 100 tons  of  b a i t  and 11 tons  could not  be so ld  and 
were d iscarded .  The harves t  was 7% of  t h e  est imated spawning biomass. During 
t h e  May 27 opening, most he r r ing  were loca t ed  wi th in  c losed  a reas  and t h e r e f o r e  
were unavai lab le  t o  fishermen. Unfavorable i c e  condi t ions  a l s o  complicated t h e  
f i s h e r y  in  1989, e s p e c i a l l y  f o r  Toksook Bay fishermen. Four processors  paid t h e  
162 p a r t i c i p a t i n g  fishermen an average of $500 per  ton f o r  10% s a c  roe  he r r ing  
and $50 per  ton f o r  b a i t  q u a l i t y  her r ing .  Total ex-vessel value of t h e  harves t  
was $57,000. 

A Department t e s t  f i s h  crew caught approximately 2,140 he r r ing  in  v a r i a b l e  mesh 
g i l l  n e t s  from May 23 t o  June 8 and sampled 500 of t hese  f o r  age, sex ,  l ength  
and weight composition. Sca les  from an add i t i ona l  1,640 he r r ing  were c o l l e c t e d  
f o r  t h e  s tock  i d e n t i f i c a t i o n  p r o j e c t .  A sample of 388 he r r ing  was taken from 
t h e  commerci a1 ca tch .  

Since 1980, recru i tment  s t r e n g t h ,  a s  represented  by t h e  abundance of age 5 
he r r ing ,  has ranged from l e s s  than one mil 1 ion r e c r u i t s  from t h e  1982 y e a r  c l a s s ,  
which were observed in the  1987 return, t o  approximately 11 mil l  ion f i s h  from 
t h e  1977 y e a r  c l a s s ,  which were observed during t h e  1982 department t e s t  f i s h e r y  
(Figure 30 ) .  

Age 10 and 11 he r r ing  dominated t h e  1989 r e t u r n  by weight and numbers (Table 14 
and Figure 31 ) .  Rec ru i t s ,  ages 3 ,  4 and 5 ,  represented  16% of t h e  biomass. 
Seventy percent  of t h e  biomass cons is ted  of age 9 and o l d e r  he r r ing .  



The spawning biomass projected to return to the Nelson Island District during 
1990 is 2,050 tons. This is below the 2,500 ton threshold required to open the 
fishery. However, processors and fishermen are advised that management of the 
1990 fishery will be based on observed biomass. Commercial fishing will not be 
allowed until total biomass reaches 2,500 tons or significant spawning activity 
is documented. 

In 1990, ages 11 and 6 are expected to dominate the return in numbers of fish 
(Figure 31). Herring of age 9 and older are expected to comprise over 70% of 
the biomass (Figure 32). The harvest level will be maintained at 10% unless 
avail able biomass significantly exceeds the 2,500 ton threshold 1 eve1 . 
As in 1989, the Nelson Island commercial fishery will be regulated by emergency 
order. To provide additional protection for the subsistence harvest of Pacific 
herring, the following guidelines will be followed: 

1. The commercial fishery will be allowed to take up to 15% of 
the herring biomass, compared to up to 20% for most other 
fisheries having stocks of similar size and condition. 

2. The commercial fishing season will be opened when a biomass 
of 2,500 tons or significant spawning activity is documented. 

3. Periodic closures of the commercial fishery will be scheduled, 
during which time only subsistence fishing will be allowed. 

4. Several important subsistence use areas occur throughout the 
district, including the waters north of Cape Vancouver. 
Specific areas may be closed to commerci a1 fishing to insure 
the adequacy of subsistence harvests. 

5. The department will by all available means, including input 
from 1 ocal residents, insure the adequacy of subsistence 
herring harvests during the commercial fishing season. 

Nunivak Island Sac Roe Fishery 

The Nunivak Island District consists of all waters extending three miles seaward 
of mean low water from Kikoojit Rocks to the small bay approximately two miles 
east of Ingri rak Hi 11 . 
Since 1985, the observed biomass in the Nunivak Island District has ranged from 
600 tons in 1989 to 6,000 tons in 1986 (Figure 33). During 1989, ten aerial 
surveys were flown between May 19 and June 12 with peak biomasses of 480 tons 
and 137 tons observed on May 24 and June 2, respectively. Half of these were 
flown in poor to unacceptable survey conditions. Based on differences in age 
composition and the length of time between the two observed peaks, these fish 
were judged to be different groups of fish. Therefore, the estimated biomass of 
617 tons for the Nunivak Island District is a combination of these two peaks. 



Nearly 3 l i n e a r  mi les  of m i l t  was observed i n  t h e  d i s t r i c t  dur ing  a e r i a l  
surveys.  

The d i s t r i c t  was f i r s t  opened t o  commercial her r ing  f i s h i n g  on May 25 a f t e r  an 
a e r i a l  survey on May 24 documented 480 tons  of he r r ing  and spawning a c t i v i t y .  
The f i s h e r y  was opened u n t i l  f u r t h e r  n o t i c e  on May 27 and c losed  on June 3 .  
Catch r a t e s  during t h e  1989 season were low. A ha rves t  of 116 tons  was taken by 
45 fishermen in  186 hours.  This  harves t  included 79 tons  of s a c  roe  product with 
9.4% roe  and 37 tons  of b a i t  qua1 i  t y  he r r ing .  Three processors  paid 45 fishermen 
an average of $500 per  ton f o r  10% s a c  roe  her r ing  and $50 per  ton f o r  b a i t  
q u a l i t y  he r r ing .  The t o t a l  ex-vessel value of t h e  Nunivak Is land  harves t  was 
$42,000. 

A Department t e s t  f i s h  crew caught approximately 1,320 he r r ing  in  v a r i a b l e  mesh 
g i l l  ne t s . f rom May 21 t o  June 12 and sampled 490 of t h e s e  f o r  age, sex ,  l eng th  
and weight composition. Sca les  from an add i t i ona l  830 he r r ing  were c o l l e c t e d  
f o r  t h e  s tock  i d e n t i f i c a t i o n  p r o j e c t .  A t o t a l  o f  480 he r r ing  were sampled from 
t h e  commerci a1 ca tch .  

Since 1985, t h e  s t r o n g e s t  yea r  c l a s s  a s  determined by t h e  abundance of 5 yea r  
o lds  i n  t h e  spawning population was t h e  1981 yea r  c l a s s  which con t r ibu ted  3.4 
mi l l i on  r e c r u i t s  t o  t h e  1986 run (Figure 34 ) .  

Ages 10 and 11 he r r ing  dominated t h e  r e t u r n  in  both numbers and biomass (F igure  
35 and Table 15) .  Seventy-f ive percent  of t h e  biomass cons i s t ed  of  age 9 and 
o l d e r  he r r ing .  Younger f i s h ,  age 3 ,  4 ,  and 5 he r r ing ,  represented  only 2% of 
t h e  run. 

The biomass of  he r r ing  pro jec ted  t o  r e t u r n  t o  t h e  Nunivak Is land  D i s t r i c t  during 
1990 i s  320 tons .  This  i s  below t h e  threshold  of  1,500 tons  needed t o  open t h e  
f i s h e r y .  However processors  and fishermen a r e  advised t h a t  management of t h e  
1990 f i s h e r y  wi l l  be based on observed biomass. As i n  1989, t h e  Nunivak Is land  
D i s t r i c t  commercial he r r ing  f i s h e r y  wi l l  be regul a ted by emergency order .  
Commercial harves t  of P a c i f i c  her r ing  wi l l  be up t o  15% of t h e  observed spawning 
biomass. Commercial f i s h i n g  wi l l  not be allowed u n t i l  t o t a l  biomass reaches 
1,500 tons  o r  s i g n i f i c a n t  spawning a c t i v i t y  i s  documented. 

Ages 11 and 12 yea r  o ld  he r r ing  a r e  expected t o  dominate t h e  spawning popul a t i o n  
in  both biomass and numbers of f i s h .  Age 9 and o l d e r  he r r ing  a r e  expected t o  
comprise 74% of t h e  r e t u r n  (Figures  35 and 36 ) .  

Cape Romanzof Sac Roe Fishery 

The Cape Romanzof D i s t r i c t  c o n s i s t s  of a l l  waters  between t h e  l a t i t u d e  of Dall 
Point and 62" N l a t i t u d e .  

Since 1975, t h e  est imated biomass of he r r ing  in  t h e  Cape Romanzof D i s t r i c t  has 
ranged from 3,000 tons  in  1978 t o  7,500 tons  in  1986 (Figure 3 7 ) .  Due t o  
excess ive  water t u r b i d i t y ,  i t  i s  gene ra l ly  not poss ib l e  t o  e s t ima te  he r r ing  



biomass from a e r i a l  surveys.  Therefore,  biomass has been es t imated  using a 
combination of information from t e s t  and commercial ca t ches ,  spawn depos i t i on ,  
and age composition. In 1989, a e r i a l  surveys were flown on May 24, 25, 26 and 
30. A very small number of her r ing  were observed under u n s a t i s f a c t o r y  survey 
cond i t i ons  on May 24. Several l a r g e  schools  were observed in  Scammon Bay on May 
26, but  no biomass e s t ima te  was obtained.  I t  was not poss ib l e  t o  e s t ima te  
he r r ing  spawning biomass based on a e r i a l  surveys due t o  t u r b i d  water cond i t i ons  
during 1989. Evaluation of spawn depos i t ion  surveys,  t e s t  f i s h i n g ,  and age 
composition d a t a  from t e s t  and commercial ca tches  r e s u l t e d  in  an e s t ima te  of 
4,400 tons .  

The 1989 commercial her r ing  season i n  t h e  Cape Romanzof D i s t r i c t  opened on May 
26. The t o t a l  ha rves t  of 926 tons  was taken during fou r  f i s h i n g  per iods ,  
e s t a b l i s h e d  by emergency order ,  from May 26 t o  May 31. A t o t a l  o f  13 hours of 
f i s h i n g  t ime was allowed. The major i ty  of t h e  harves t  was s a c  roe  with an 
average roe  recovery of  9.3%; only 1 ton was bought a s  b a i t  he r r ing .  The harves t  
was 21% of t h e  est imated a v a i l a b l e  biomass. A t o t a l  of 115 fishermen 
p a r t i c i p a t e d  in  t h e  f i s h e r y ,  t h e  second h ighes t  number on record .  S i x  buyers i n  
t h e  Cape Romanzof D i s t r i c t  paid fishermen approximately $560 per  ton  f o r  10% 
s a c  r o e  he r r ing  and $51 f o r  b a i t  q u a l i t y  her r ing .  The t o t a l  ex-vessel  va lue  of 
t h e  ha rves t  was approximately $486,500. 

Department t e s t  f i s h i n g  was conducted from May 22 t o  June 3 using v a r i a b l e  mesh 
g i l l  n e t s .  A t o t a l  of 2,003 her r ing  were caught ,  of which 451 were sampled f o r  
age, sex ,  l eng th ,  and weight d a t a .  Sca les  were c o l l e c t e d  from t h e  remaining 
1,552 he r r ing  a s  p a r t  of t h e  s tock  i d e n t i f i c a t i o n  p r o j e c t .  A sample of 866 
he r r ing  was taken from t h e  commercial ca t ch .  

Ground surveys ind ica t ed  t h a t  spawn depos i t ion  occurred from May 24 through t h e  
te rmina t ion  of  t h e  p r o j e c t  on June 3 with t h e  major i ty  of spawn depos i ted  from 
May 25 t o  June 2. Heavy snow f a l l ,  cold temperatures ,  and a l a r g e  amount of i c e  
i n  Kokechik Bay a f f e c t e d  t h e  t iming of spawning. Shore i c e ,  which covered many 
spawning a r e a s  a1 so  delayed depos i t i on .  The f i r s t  i nd i ca t ion  of spawn depos i t i on  
occurred on May 24, f i v e  days l a t e r  than in  1988. A l a r g e  storm on May 28 
increased  egg m o r t a l i t y  by eroding eggs from rock and Fucus s u b s t r a t e s .  Spawn 
depos i t i on  occurred over an extended time period and averaged between 1 and 2 
egg l a y e r s  i n  primary spawning a reas .  

Year c l a s s  s t r e n g t h ,  a s  measured by t h e  number of age 5 he r r ing  i n  t h e  spawning 
populat ion,  has ranged from 1 e s s  than ha1 f a mil 1 ion r e c r u i t s  from t h e  1975 y e a r  
c l a s s ,  which re turned  a s  5 yea r  o lds  i n  1980 t o  nea r ly  9 mi l l i on  r e c r u i t s  from 
t h e  1977 yea r  c l a s s ,  which were observed in  t h e  1982 spawning populat ion (Figure 
38) .  

Approximately 20% of the 1989 r e t u r n  by weight and numbers of f i s h  was composed 
of age 8 he r r ing  (Table 16 and Figure 39) .  Age 9 and o lde r  he r r ing  comprised 
54% of t h e  biomass. Rec ru i t s ,  age 3,  4, and 5 he r r ing ,  represented  9% of t h e  
biomass. 

The pro jec ted  r e t u r n  f o r  1990, based upon l imi t ed  d a t a ,  i s  2,410 tons  which a t  
a 15% e x p l o i t a t i o n  r a t e  would r e s u l t  in  a 360 ton harves t  (Table 16) .  Age 9 



he r r ing  a r e  expected t o  comprise t h e  l a r g e s t  age group in  biomass (Figure 40) .  
Age 6 f i s h  a r e  expected t o  dominate t h e  r e t u r n  in  numbers of f i s h .  

Emergency o rde r  a u t h o r i t y  wi l l  be used t o  a d j u s t  t h e  occurrence and length  of 
f i s h i n g  pe r iods .  A minimum leve l  of biomass cannot be used t o  determine t h e  
t iming and du ra t ion  of commercial f i s h i n g  periods s i n c e  t u r b i d  water  cond i t i ons  
usua l ly  preclude a e r i a l  biomass assessments.  Therefore,  spawn depos i t i on  
observa t ions  and t e s t  and commercial ca tch  r a t e s  w i l l  be used t o  determine 
t iming and du ra t ion  of commercial f i s h i n g  periods and r e l a t i v e  s tock  abundance. 

N o r t o n  Sound Sac Roe Fishery 

The Norton Sound D i s t r i c t  c o n s i s t s  of a l l  waters  of Alaska between t h e  l a t i t u d e  
of t h e  westernmost t i p  of Cape Douglas and t h e  l a t i t u d e  of Canal Point  Light .  

The primary spawning a reas  wi th in  Norton Sound have been from S t u a r t  I s land  t o  
To1 s t o i  Poin t .  Additional spawning a reas  have been documented a1 ong Cape 
Denbigh, and severa l  bedrock outcroppings along t h e  northern shore  of  Norton 
Sound between Bald Head and Topkok e s p e c i a l l y  in  yea r s  when sea  i c e  has remained 
in  t h e  nearshore a r eas  i n t o  June. 

Herring biomass in  t h e  Norton Sound D i s t r i c t  has f l u c t u a t e d  from 5,300 tons  i n  
1978 t o  nea r ly  34,000 tons  in  1988 (Figure 41) .  During 1989, seventeen surveys 
were flown on four teen  d i f f e r e n t  days, from May 16 t o  June 7, f o r  a t o t a l  o f  45 
hours of a e r i a l  survey time. F i f t een  of t hese  surveys were r a t e d  poor o r  
unacceptabl e .  Two peak bi omasses were observed dur ing  a e r i  a1 surveys.  These were 
judged t o  be d i f f e r e n t  groups of f i s h  based on age composition, t h e  length  of 
t ime between t h e  peaks and knowledge of her r ing  migratory p a t t e r n s  and res idence  
time in  Norton Sound. The f i r s t  peak of 6,896 tons  was observed May 27 and t h e  
second peak of 19,085 tons  occurred on June 2 .  Both peaks were observed under 
unacceptable  a e r i a l  survey condi t ions .  The biomass seen on May 27 was added t o  
t h a t  observed on June 2 t o  g ive  a combined biomass e s t ima te  of 25,980 tons .  
Because of t h e  excep t iona l ly  poor survey condi t ions  in  1989, i t  i s  l i k e l y  t h a t  
t h i s  i s  an underestimation of t h e  ac tua l  biomass t h a t  was p re sen t  i n  Norton 
Sound. A t o t a l  of 64 l i n e a r  miles  of spawn was observed dur ing  a e r i a l  surveys.  

The 1989 Norton Sound her r ing  f i s h e r y  opened by emergency o rde r  on May 27. A 
t o t a l  of t h r e e  g i l l  ne t  openings f o r  10 hours of f i s h i n g  and f o u r  beach s e i n e  
openings f o r  14 hours of f i s h i n g  occurred t h i s  season. The e n t i r e  d i s t r i c t  was 
c losed  on May 30. The harves t  of 4,741 tons  of he r r ing  was 18% of t h e  es t imated  
biomass. The harves t  included 4,494 tons  of s ac  roe  he r r ing  with an average roe  
recovery of 9.2% and 247 tons  of b a i t  her r ing .  In add i t i on ,  approximately 30 
tons  were est imated t o  have been wasted i n  abandoned g i l l  n e t s  and a l o s t  beach 
s e i n e  s e t .  There were 357 fishermen, who made a t  l e a s t  one d e l i v e r y  during t h e  
season,  c o n s i s t i n g  of 351 g i l l n e t t e r s  and 6 beach s e i n e r s .  This  i s  t h e  second 
h ighes t  e f f o r t  on record .  The harves t  by g i l l  n e t s  was 4,352 tons  with 9.3% 
average r o e  recovery.  Beach s e i n e r s  landed 390 tons  he r r ing  with 8.5% roe .  Nine 
companies r e g i s t e r e d  12 processing v e s s e l s  and 53 t ende r s  t o  ope ra t e  i n  Norton 
Sound f o r  t h e  1989 season. Fishermen received approximately $555 per  ton f o r  



10% sac roe herring and $51 per ton of ba i t  qua l i ty  herring. The t o t a l  value of 
the  herring harvest t o  fishermen was approximately $2,322,274. 

Waters from Wood Point t o  Shaktoolik were ice  f r e e  during the  f i shery  and ae r ia l  
surveys. However, these waters were turbid  due t o  strong winds during the  i ce  
f r e e  period p r i o r  t o  the f ishery ,  and never cleared su f f i c i en t l y  f o r  acceptable 
ae r ia l  surveys. Shore i ce  was present in a l l  s ubd i s t r i c t s  p r io r  t o  the  opening 
of the f i shery  b u t  sea i ce  had broken up and begun moving ea r ly  in the  season; 
the  Cape Denbigh (Shaktool i k s ubd i s t r i c t ) ,  Unalakleet and S t .  Michael areas were 
predominantly i ce  f r e e  by the  f i shery  opening. Winter weather conditions 
prevailed in the  northern su bd i s t r i c t s  unt i l  well a f t e r  the  f i shery ,  which took 
pl ace in the  southern subdi s t r i  c t s .  

Two department t e s t  f i shing projects  operated during the  1989 season. One 
project  was located a t  Cape Denbigh and operated from May 25 t o  June 13. A 
second crew s t a r t ed  f ishing in Unalakleet on May 26 but moved t o  the  Kl i ki t a r t i  k 
camp on May 27, and continued there  unt i l  June 6. Test f i s h  crews sampled 1,074 
herring caught with var iable  mesh g i l l  ne ts  f o r  age, sex, length and weight 
data .  Scales from an additional 1,810 herring were col lec ted f o r  the  stock 
iden t i f i ca t ion  project .  A sample of 870 herring was taken from the  commercial 
catch. 

Historical  year c l a s s  strength in Norton Sound, as measured by the  number of age 
5 herring in the  spawning population, has ranged from 3 mill ion r e c r u i t s  from 
the  1983 year c l a s s ,  which returned as 5 year olds in 1988, t o  nearly 55 mil 1 ion 
r e c r u i t s  from the  1977 year c l a s s ,  which were observed in the  1982 spawning 
population (Figure 42). 

Approximately one-third of the return by weight and by number consisted of age 
7 herring;  age 8 comprised 19% of the  run by weight (Table 17 and Figures 43 and 
44). Recruits ,  ages 3 ,  4 and 5 represented approximately 7% of the  biomass. A 
large  number of three  year olds were caught in the  Cape Denbigh t e s t  net on June 
13. However, these  f i s h  were not included in age composition summaries of the  
population s ince  there  was no ae r ia l  survey est imate f o r  t h i s  time period. 

The projected re turn  f o r  1990 i s  16,520 tons which a t  a 20% exploi ta t ion r a t e  
would r e s u l t  in a harvest of 3,300 tons.  The 1990 spawning population i s  
expected t o  be dominated primarily by 8 year olds (Figures 43 and 44). 

Inseason assessment of herring biomass wi 11 supercede projected biomass f o r  
management of the  Norton Sound herring f i shery  except where weather prevents 
obtaining an inseason est imate.  The harvest by the  beach se ine  f i shery  i s  
already s e t  by regulat ion a t  10% of the  a1 lowabl e harvest.  The actual re turn  of 
herring in 1990 may exceed the  projection due t o  the  re turn  of younger f i s h  
which were not included in the  projection and the conservative 1989 biomass 
est imate from poor ae r ia l  survey conditions. 

The 1990 herring f i shery  will be opened by emergency order. The f i shery  wil l  
close by emergency order when up t o  20% of the avai 1 able Paci f ic  herring biomass 
has been harvested. Varied harvest r a t e s  may be applied t o  individual 



s u b d i s t r i c t s  based on biomass d i s t r i b u t i o n ,  r o e  q u a l i t y ,  weather, and sea i c e  
c o n d i t i o n s .  The beach se ine  g u i d e l i n e  ha rves t  l e v e l  w i l l  be 330 t ons .  

Por t  C7arence Sac Roe F ishery  

The P o r t  C larence D i s t r i c t  c o n s i s t s  o f  a l l  waters  between t h e  l a t i t u d e  o f  Cape 
Douglas and t h e  l a t i t u d e  o f  Cape P r i nce  o f  Wales. 

T h i s  d i s t r i c t  i s  c h a r a c t e r i s t i c a l l y  n o t  surveyable  due t o  i c e ,  wa te r  s t a i n ,  o r  
poor  weather.  I n  a d d i t i o n ,  i t  i s  d i f f i c u l t  t o  i d e n t i f y  h e r r i n g  due t o  t h e  l a r g e  
numbers o f  s a f f r o n  cod, w h i t e f i s h ,  and o t h e r  p e l a g i c  spec ies i n  t h e  area. The 
h e r r i n g  biomass i n  1987 and 1988 was es t imated  t o  be 900 tons  and 788 tons,  
r e s p e c t i v e l y .  These observa t ions  were made d u r i n g  poor  t o  unacceptab le  a e r i a l  
survey c o n d i t i o n s .  Two a e r i a l  surveys were f l o w n  i n  1989. Cond i t i ons  were 
unacceptab le  due t o  poor  weather c o n d i t i o n s  and no f i s h  were observed. 

There was no commercial o r  t e s t  f i s h e r y  i n  P o r t  C larence i n  1989 s i n c e  t h e r e  was 
no buyer i n  t h e  d i s t r i c t .  Therefore,  t h e r e  i s  no age compos i t i on  d a t a  a v a i l a b l e  
f o r  t h e  1989 r e t u r n .  Age compos i t i on  o f  P o r t  C larence h e r r i n g  i n  1988 was 
d i f f e r e n t  f rom any o t h e r  AYK d i s t r i c t  f o r  t h a t  year ;  o n e - h a l f  o f  t h e  biomass 
c o n s i s t e d  o f  age 6 o r  younger h e r r i n g .  

The department does n o t  g e n e r a l l y  p r o j e c t  an o u t l o o k  f o r  t h e  P o r t  C larence 
f i s h e r y  due t o  t h e  l a c k  o f  d a t a  on P o r t  C larence h e r r i n g  and t h e  v e r y  l i m i t e d  
scope o f  t h e  f i s h e r y .  The g u i d e l i n e  ha rves t  o f  165 t ons  as s e t  by t h e  Board o f  
F i s h e r i e s  i n  1981 w i l l  determine t h e  a l l owab le  ha rves t  i n  1990. T h i s  ha rves t  
g u i d e l i n e  i s  based on 2 years  research  by t h e  department i n  b o t h  t h e  P o r t  
C larence and Kotzebue D i s t r i c t s .  Even though t h i s  g u i d e l i n e  has n o t  appeared i n  
t h e  r e g u l a t i o n  book s i nce  1984, i t  s t i l l  r ep resen t s  t h e  b e s t  es t ima te  o f  
ha r ves tab le  biomass a t  t h i s  t ime .  I n  1989, 6  and 7  yea r  o l d  h e r r i n g  were 
expected t o  dominate t h e  r e t u r n  i n  bo th  numbers and biomass o f  f i s h .  There fo re  
ages 7  and 8  a re  expected t o  dominate t h e  1990 r e t u r n .  
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Kodiak Food and B a i t  F ishery 

The 1988/1989 Kodiak food and bait fishery opened on August 1, 1988 and closed 
by regulation on February 28, 1989. Removals from the east She1 i kof fishery on 
Kamishak spawning stocks totaled 327 tons of the 340 ton harvest, with the 
remaining 13 tons accounted for by local Kodiak spawning stocks. The harvest 
projection for 1990 is 573 tons. Under the management plan adopted by the Alaska 
Board of Fisheries, the food and bait herring fishery in eastern Shelikof 
Strait is allocated 2% of the spawning biomass of the Kamishak spawning herring 
stock. 

Kodiak Sac Roe F ishery  

The Kodiak commercial sac-roe herring season began at 12:OO noon April 15. 
Fishing continued through 12:OO noon June 30 with 24 hour fishing periods 
separated by 24 hour closures. Eighty-two gillnet permit holders and 37 purse 
seine permits made a total of 792 landings which accounted for 2,249 tons of 
herring harvested. Sixty-seven percent of the harvest was taken by seine gear 
and thirty-three percent was taken by gillnet gear. Seven buyers/processors 
participated in 1989. Roe percentage averaged approximately ten percent. Age 5- 
and 6-year-old herring comprised the majority of the harvest with an overall 
average weight of approximately 200 grams. Oil from the Exxon Valdez spill on 
March 24 resulted in 34 management unit closures due to the potential 
contamination and subsequent waste of the herring harvested. Twenty-six units 
were closed prior to any harvest. Six management units were closed after initial 
harvests had occurred. The pre-season guideline harvest level for these units 
was 670 tons. There were 153 tons harvested prior to closures leaving a 
guidel ine harvest level balance of 516 tons not available for harvest. The 
preseason guidel ine harvest level for the entire management area was 2,415 tons, 
less the 518 tons not available for harvest. A guidel ine harvest level of 1,897 
tons remained for the managements units not affected by oil contamination during 
the course of the herring fishery. The actual harvest of 2,229 tons was 
approximately 332 tons higher than the pre-season guidel ine harvest 1 evel ; this 
was primarily due to new stocks being exploited and better than expected 
spawning biomass in major management units. Age 1- and 2-year-old herring appear 
to be present in the entire Kodiak Management Area at record 1 evel s which should 
start contributing significantly to the commercial harvest beginning in 1992. 
The guideline harvest level for 1990 is 2,100 tons. 



Chign ik  Sac Roe F i she ry  

A t o t a l  of s i x  s e i n e r s  p a r t i c i p a t e d  in  t h e  1989 Chigni k s ac  roe  he r r ing  f i s h e r y .  
The f i s h e r y  was open April  15 through June 30 on odd days only ,  with t h e  harves t  
t o t a l i n g  66.1 tons .  The her r ing  sac- roe  f i s h e r y  in  t h e  Chignik Management Area 
can be cha rac t e r i zed  a s  a low y i e l d ,  low p a r t i c i p a t i o n  f i s h e r y  because of t h e  
low abundance and d ispersed  na ture  of t h e  s tocks .  Although no formal f o r e c a s t s  
f o r  Chignik he r r ing  a r e  produced, i t  i s  a n t i c i p a t e d  t h a t  t h e  ha rves t  l eve l  w i l l  
be between 50 and 80 tons  in  1990. 

Por t  M o l l e r  Sac Roe F i she ry  

On May 28 some ha rves t  occurred just north of t h e  Port  Moller D i s t r i c t  boundary. 
Af t e r  May 28 a l l  t h e  harves t  occurred in  t h e  Port  Moller D i s t r i c t .  From May 28 
t o  June 23, 8 s e i n e r s  harvested 744.7 tons .  For t h e  f i r s t  t ime s i n c e  1985, Port  
Moller was not inundated by s e i n e  v e s s e l s  immediately a f t e r  t h e  Togiak season 
c losed .  The average roe  recovery was 9.6% with an average p r i c e  of $425.00/ton, 
with $42 f o r  every percentage po in t  above o r  below 10%. The North Peninsula  
f i s h e r y  was worth approximately $304,000 t o  t h e  fishermen. 

South Peninsula Sac Roe F i s h e r i e s  

Harvest g u i d e l i n e s  were e s t ab l i shed  preseason based on p a s t  f i s h i n g  performance 
and general  information on s tock  s i z e  gathered from department and indus t ry  
a e r i a l  surveys.  Areas where 1 i  t t l e  information on s tock  s i z e  was known were l e f t  
open f o r  exp lo ra t ion .  The commercial sac- roe  f i s h e r y  on t h e  South Peninsula  
occurred in  7 l o c a t i o n s :  Canoe Bay, Paylof Bay, Lenard Harbor, Stepovak, 
Shumagin I s l ands ,  Balboa Bay, and Dolgoi I s land .  As usua l ,  t h e  ma jo r i t y  of t h e  
ha rves t  (48%) came from Canoe Bay. From May 13 t o  June 17, 310 tons  were 
harvested by 12 s e i n e  v e s s e l s .  The average roe  recovery was 7.7% with an average 
p r i c e  of $500/ton f o r  10% roe  recovery making t h e  value t o  t h e  f i s h e r y  
approximately $113,000 t o  t h e  fishermen. 

Dutch Harbor food  and B a i t  F i she ry  

The r ev i sed  1989 Togiak he r r ing  biomass f o r  t h e  season was 110,108 s h o r t  t ons .  
A t  a 20% e x p l o i t a t i o n  r a t e ,  t h e  al lowable harves t  was then 20,022 tons .  The 1989 
Togiak r o e  on kelp ha rves t  was 2,469 s h o r t  t ons  which r e s u l t e d  in  an 
e x p l o i t a t i o n  r a t e  of 15% o r  12,039 tons  f o r  t h e  sp r ing  sac- roe  f i s h e r y .  The 
remaining unu t i l i zed  harves tab le  biomass then t o t a l e d  5,514 tons .  According t o  
t h e  Bering Sea Herring F i she r i e s  Management Plan adopted in  November, 1987 by 
t h e  Board of F i s h e r i e s ,  t h e  Dutch Harbor f i s h e r y  a l l o c a t i o n  may not  exceed 3,100 
s h o r t  t ons .  Therefore,  The 1989 Dutch Harbor food and b a i t  he r r ing  harves t  quota 
was 3,100 s h o r t  t ons .  The Dutch Harbor food and b a i t  he r r ing  f i s h e r y  s t a r t e d  



July 16, 1989 at 12:Ol A.M., with a total of seven seiners, two gillnetters, and 
six tenders participating. The season ended 21 days later at 12:OO midnight 
August 5, 1989, with an estimated 3,101 short tons harvested. Of that total, 
approximately 800 tons were processed as food herring at $1.25/lb for an ex- 
vessel value of $200,000 and 2,301 tons were processed as bait herring at 
$0.15/1 b for an ex-vessel value of $690,000. The nine vessels participating in 
the fishery averaged 150 tons of herring harvested per day in the 21 day fishery 
for five different processing companies. 



Table 1. Glossary of some terminology used in describing herring stock 
assessment. 

Term Definition 

Age class 

Cohort , 

Escapement 

A group of fish of the same age from the same 
popul at i on, referenced by their current age, e .g . , 
the 5-year-old age class of 1989 was spawned in 
1984. 

A group of fish of the same age from the same 
population, referenced by the year in which they 
were spawned, e.g., the 1984 cohort was spawned in 
1984. 

That portion of the population returning to spawn 
which survives the commercial fishery. 

Natural mortal i ty All non-commercial fishing sources of mortality. 

Pound Spawn-On-Kelp Fishery A fishery that suspends harvested kelp in floating 
enclosures in which herring are held after being 
captured by purse seines until spawning occurs. 

Recruits A young age class of fish during the first year in 
which they appear on the spawning grounds in 
substantial numbers, usually at age 3 or 4.  

Short Ton 2,000 pounds 

Spawning Biomass The weight of the spawning herring stock. 

Spawni ng Popul at i on The number of fish in the spawning herring stock. 

Wild Spawn-On-Kel p Fishery A fishery which harvests naturally occurring kelps 
on which herring eggs have been deposited. 

Year Cl ass Same definition as cohort. 



Table 2. A1 aska h e r r i n g  f i s h e r i e s ,  area management o f f i c e s  and f i s h e r y  
managers t o  c o n t a c t  f o r  a d d i t i o n a l  i n f o r m a t i o n .  

F i  shery 

-- - 

O f f i c e  Manager Name 
Telephone 

(907) 

A1 1 Southeast  Region F i s h e r i e s  

Kah Shakes Sac Roe 
S i  t k a  Sound Sac Roe 
Seymour Canal Sac Roe 
Southeast Food and B a i t  

A l l  Cen t ra l  Region F i s h e r i e s  

P r i n c e  W i l l i a m  Sound 
Lower Cook I n l e t  
Upper Cook I n l e t  
Togi  ak 

A l l  AYK Region F i s h e r i e s  

Kuskokwim Area F i s h e r i e s  
Cape Romanzoff 
Nor ton  Sound 
P o r t  C l  arence 

A1 1 Westward Region F i s h e r i e s  

Kodiak Area F i s h e r i e s  
Ch ign i  k 
Dutch Harbor Food and B a i t  
P o r t  Mol l e r  
South Pen insu la  

Juneau Paul Larson 465-4250 

Ke t ch i  kan Phi 1 i p Doher ty  225-5195 
S i  t k a  Robert  DeJong 747-6688 
Petersburg W i l l i a m  Bergmann 772-3801 
Juneau Paul Larson 465-4250 

Anchorage Dennis Haanpaa 344-0541 

Cordova James Brady 424-3213 
Homer Wes Bucher 235-8191 
Sol dotna Paul Ruesch 262-9368 
D i l l i n g h a m  J e f f  Skrade 824-5227 

Anchorage R ichard  Cannon 267-2128 

Bethe l  Kim Franc isco  543 - 2433 
Anchorage Dan Bergstrom 267-2128 
Nome Char les Lean 443-5167 
Nome Char les Lean 443-5167 

Kodi ak Pe te r  Probasco 486-4791 

Kodi ak L a r r y  Ma l l oy  486-4791 
Kodi ak Michael  Thompson 486-4791 
Dutch Harbor A1 Quimby 581-1239 
Kodi ak A rno ld  Shaul 486-4791 
Kodi ak Len Schwarz 486-4791 



Table 3. S m r y  o f  the 1989 Alaska herr ing season and the pre l iminary forecast f o r  the 1990 season. 
Harvests and spawning biomasses are l i s t e d  i n  short tons (2,000 lbs) .  

1989 1990 
Opening Exploi-  Mean 

Stock/Fishery 

Southeastern 
Kah Shakes 
S i  tka 
Seymour Canal 
Lynn Canal 
Hoonah Snd. Pound 
Food and Ba i t  

Prince Wm. Sound 
Seine 
G i l l  Net 
Pound Kelp 
Wild Kelp 
Food and Ba i t  
Total 

Louer Cook I n l e t  
Eastern and 
Outer D i s t r i c t s  
Southern D i s t r i c t  
Karnishak D i s t r i c t  

Upper Cook I n l e t  
Sac Roe 
Food and B a i t  

Kodiak 
Sac Roe 
Food and Ba i t  

Eastern Shel ikof 
Other Kodiak 

Chignik Sac Roe 

Alaska Peninsula 
Port Mol ler 
South Peninsula 
Dutch Harbor 

Food and Ba i t 

B r i s t o l  Bay (Togiak) 
Seine 
G i l l  Net 
Spawn on Kelp 
Tota l  

Kuskokwim Area 
Secur i ty  Cove 
Goodnews Bay 
Cape Avinof 
Nunivak Is land  
Nelson Is land  

Cape Romanzof 

Norton Sound 
G i l l  Net 
Beach Seine 
Total 

Port Clarence 

o; F i r s t  
Harvest Harvest - - 
3/20 592 
3/3 1 12,135 
4/28 547 

Closed due t o  Low stock 

Closed due t o  o i l  
Closed due t o  o i l  
Closed due t o  o i l  
Closed due t o  o i l  
17/01 656 

Closed due t o  o i l  
4/20 171 
4/20 4,800 

5/27 4,381 
5/27 390 

4,771 

No harvest 

Harvest 
t a t i o n  

Rate 

0 
4,150 
312 

abundance 
1 la 

3,400 

6,038 
353 
116 
1 og 

1 ,694 
l0,39f 

700 
1 75 

2,292 

80 
50 

2,100 

573 
278 

65 

375 
400 

679 

6,769 
2,256 

1 7 9  
11,204~ 

235 
350 
300 

9 
9 

360 

3,300 

165 

w t .  

(s) - 

118 

142 

201 

200 

200 

220 
250 

36 1 

Spawning 
Biomass 

3,300 
27,000 
3,150 

4,000 

51 ,69zd 

28,653 

Unknown 
Unknown 

Unknoun 

Unknoun 

2,500 
Unknoun 

56,020 

1,560 
2,330 
2,020 
320 

2,050 

2,410 

16,520 

Stock Status 
Level Trend 

Depressed Decl ining 
Moderate Decl ining 
Depressed Decl ining 
Depressed Stable 
High 
Moderate Stable 

High Stable 

High Stable 

Depressed Increasing 
Depressed Increasing 

Moderate Stable 

Moderate Stable 

Moderate s tab le  
Moderate s tab le 

Moderate Decl in ing 

Moderate Decl in ing 
Moderate 

Decl ining 
Decl in ing 

Decl in ing 

Moderate Stable 

h 
Sac Roe Harvest Total:  41,387 30,775 
Food and B a i t  Harvest Total: 7,542 6,674 

Total Herr ing Harvest: 48,929 37,449 

a Harvest o f  spawn-on-kelp product i n  short tons. 

Pre l iminary 1989 food/bait  guidel ine. The 1990 guidel ine w i l l  be set a f t e r  1990 sac-roe season. 

Includes m o r t a l i t y  allowances of 1,532 and 863 tons f o r  pound and w i l d  spawn on ke lp  f i sher ies .  

Pre l iminary forecast pending evaluat ion of Exxon Valdez o i l  s p i l l  inpacts. Subject t o  rev is ion.  

Kamishak D i s t r i c t  e x p l o i t a t i o n  r a t e  inctudes the eastern Shel ikof food and b a i t  harvests. 
Togiak t o t a l  harvest includes an allowance f o r  1,500 tons m o r t a l i t y  f o r  the spawn-on-kelp f ishery.  
Projected biomass betow rninimm f o r  comnercial harvest; f i shery  w i l l  be opened i f  threshold biomass observe 

Sac roe statewide t o t a l  harvests do not  include allowances f o r  spawn-on-kelp f i s h e r y  m o r t a l i t y .  



Table 4. Summary of t h e  1989 Alaska commercial he r r ing  s a c  roe  f i s h e r  ha rves t s ,  
val ues ,  roe  percentages,  and number of p a r t i c i p a t i n g  permi tf!ees . 

Estimated 
Pr ice  Estimatef Average No: of  

Harvest x-V s s e  
vaPue 

Roe P a r t i c i p a t i n g  
Fishery ( t o n s )  Percent  Permit tees  

Southeastern 
Kah Shakes 
Si t k a  Sound 
Seymour Canal 
Lynn Canal 

Prince William Sound 
Seine 
Gi l l  Net 
Total . 

Lower Cook I n l e t  
Eastern D i s t r i c t  
Outer D i s t r i c t  
Southern D i s t r i c t  
Kamishak D i s t r i c t  

Upper Cook I n l e t  
Kodi ak 
Chigni k 
A1 aska Peninsul a 

Port  Mol l e r  
South Peninsula  

Br i s to l  Bay (Toqiak) - . "  
Seine 
Gi l l  Net 

592 $1,310 $780,000 
12,135 $100 $ 1  213,500 

547 $1,290 $708,000 
Closed due t o  low s tock  abundance 

Closed due t o  o i l  
Closed due t o  o i l  

Closed due t o  o i l  
Closed due t o  o i l  

17 1 $500 $86,000 
4,800 $500 $2,400,000 

172 $500 $86,000 
2,249 $850 $1,911,225 

6 6 $440 $29,100 

Total 12;256 $5; 138;675 
Kuskokwim Area 

Secur i ty  Cove 554 $460 
Goodnews Bay 616 $540 
Cape Avinof 129 $410 
Nunivak Is land  116 $360 
Nel son Is1 and 233 $240 

Cape Romanzof 926 $560 
Norton Sound 

Gi l l  Net 4,381 $555 
Beach Seine 390 $555 
Total 4,771 $555 

Port  Cl arence No f i s h e r y  due t o  l a c k  

$2 122,068 
$200,306 

$2,322,374 
of buyers 

9.5% 
9.5% 

10.3% 
10.0% 

No d a t a  

Tot a1 41,387 $16,322,874 



Table 5. Summary o f  t h e  1989 Alaska commercial h e r r i n g  spawn-on-kelp and d i r e c t e d  
food  and b a i t  f i s h e r y  harvests ,  va lues,  and number o f  pe rm i t t ees .  

Est imated 
Product  P r i c e  Es t imated  No. o f  
Harvest  Per Ex-Vessel P a r t i c i p a t i n g  

F i she ry  ( t o n s )  Ton Val ue Permi t tees  

Suawn-on-Kelu F i s h e r i e s  

P r i n c e  W i l l i a m  Sound 
Pound Spawn-on-Kel p  Closed due t o  o i l  
~ a t u r a l  Spawn-on-Kel p  Closed due t o  o i l  

B r i s t o l  Bay Spawn on Ke lp  280 $1,600 $447,824 487 

Spawn-on-Kelp T o t a l  280 $447,824 

D i r e c t e d  Food and B a i t  F i s h e r i e s  

Southeast 3,400 $230 $782,000 2 5 

P r i n c e  W i l l i a m  Sound 656 $250 $164,025 4 

Upper Cook I n l e t  45 $750 $33,750 3 5 

Kodi ak 
Eas te rn  She1 i k o f  a 

Other  Kodiak 

Dutch Harbor 3,101 $280 $890,000 9 

Food and B a i t  F i she ry  To ta l  : 7,542 $2,005,775 

a 
Harvest  o f  Kamishak s tocks  i n  t h e  Kodiak food  and b a i t  f i s h e r y  which occurs  
i n  eas te rn  S h e l i k o f  S t r a i t .  



Table 6. ~stimate of the contribution of each year class and age class to the 1989 harvest, 
escapement, and total spawning biomass; and 1990 projected spawning biomass of 
Pacific herring in Prince William Sound, Alaska. Natural mortality rate (M) at 
age 8 = 0.450. 

1989 P a c i f i c  Her r i ng  
Harvest and U t i l i z a t i o n   on)^'^ 

Sac Roe 1989 Spauning Biomass 1990 Pro jec ted Spawning Biomass 
F isher ies  Spawn-on-Kelp 
- Fisher ies  1989 Number Percent Percent Number Percent Percent 

Year Age Purse G i l l  Escapement Mean Biomass o f  F ish by by Year Age Mean Biomass o f  F ish by by 
Class Class Seine Net Pound Wi ld  To ta l  (Tons) Weight (Tons) ( X  1,000) Weight Number Class Class Weight (Tons) ( X  1,000) Weight Nwnber 

1988 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1989 1 0.0 0.0 0.0 0.0 
1987 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1988 2 0.0 0.0 0.0 0.0 
1986 3 0.0 0.0 0.0 0.0 0.0 168.4 71 168.4 2,160.5 0.3 0.5 1987 3 0.0 0.0 0.0 0.0 

I 1985 4 0.0 0.0 0.0 0.0 0.0 3,084.2 88 3,084.2 31,833.1 5.4 7.1 1986 4 103 381.9 3,365.5 0.7 1.0 
W 1984 5 0.0 0.0 0.0 0.0 0.0 43,277.2 112 43,277.2 351,952.2 75.2 78.4 1985 5 124 3,749.8 27,503.7 7.3 8.3 
U 
I 1983 6 0.0 0.0 0.0 0.0 0.0 3,163.4 132 3,163.4 21,771.3 5.5 4.8 1984 6 141 39,987.3 257,437.8 77.4 78.1 

1982 7 0.0 0.0 0.0 0.0 0.0 2,004.1 158 2,004.1 11,500.5 3.5 2.6 1983 7 155 2,799.4 16,406.8 5.4 5.0 
1981 8 0.0 0.0 0.0 0.0 0.0 3,042.6 171 3,042.6 16,188.7 5.3 3.6 1982 8 166 1,489.6 8,153.8 2.9 2.5 
1980 9 0.0 0.0 0.0 0.0 0.0 1,959.8 186 1,959.8 9,539.2 3.4 2.1 1981 9 174 2,039.6 10,619.3 3.9 3.2 
1979 10 0.0 0.0 0.0 0.0 0.0 460.5 201 460.5 2,076.0 0.8 0.5 1980 10 181 1,043.6 5,237.1 2.0 1.6 
1978 11 0.0 0.0 0.0 0.0 0.0 234.7 190 234.7 1,122.2 0.4 0.2 1979 11 186 156.3 763.1 0.3 0.2 
1977 12 0.0 0.0 0.0 0.0 0.0 184.9 224 184.9 749.2 0.3 0.2 1978 12 190 36.3 173.7 0.1 0.1 
1976 13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1977 13 192 8.1 38.3 0.0 0.0 

To ta l  0.0 0.0 0.0 0.0 0.0 57,579.7 116 57,579.7 448,892.9 100.0 100.0 Tota l  142 51,691.8 329,699.1 100.0 100.0 

a Does not  inc lude the Food and b a i t  harvest o f  1,341 tons, 1-5 November 1988. 
F i she r ies  were c losed due t o  the o i l  s p i l l e d  from the grounding o f  the M/V Exxon Valdez on 24 March 1989. 



Table 7. projection of the spawning biomass of Pacific herring in Prince William Sound in 
1990. Natural mortality rate (M) at age 8 = 0.450. 

Mean 1990 Pro jec ted Spawning Biomass 
Weight 

a t  1989 1990e Number Percent Percent 
Age t i m e t  Age 

b d 
Age Escapement P r o j e c t i o n  o f  F ish by by  

( t )  ( g I a  I n t e r v a l  Gt M~~ eG-M At At+l /At A t + l / ~ t e G - M  Class (Tons) (Tons) ( X  1,000) Weight Number 

Tota l  57,579.7 51,691.8 329,699.1 100.0 100.0 

a Weight a t  t ime t :  Wt= 200.943[1-e-0.293(t+1.689)13-196. 
lnstantaneous grouth r a t e  a t  age t: Gt= ln(Wt+l/Wt). 
Instantaneous n a t u r a l  m o r t a l i t y  r a t e  a t  age t: M t .  
A v a i l a b i l i t y  schedule a t  age t: A t .  

G - M )  
Projectionl990 t+l = E ~ c a p e m e n t ~ ~ ~ ~ , ~  (At+l /Ate . 



Tab le  8. Forecas t  o f  1990 Kamishak h e r r i n g  abundance and p r o j e c t e d  ha rves t .  

1 98ga M o r t a l  i t y  1990a Mean % % 
Escapement Rate Popu la t i on  W t  . 1990b by Harvest 1990b by 

Age ( m i l l i o n s )  Z ( m i l l i o n s )  (g)  Biomass No. Rate Harvest W t .  

T o t a l  135 28,653 2,865 = T o t a l  

a P o p u l a t i o n  s i z e  and escapement a r e  g i v e n  as m i l l  i ons  o f  f i s h .  
Biomass and h a r v e s t  a re  g i v e n  i n  s h o r t  tons  (2,000 l b s ) .  



Table 9.  Togiak D i s t r i c t  yea r  c l a s s  compos i t ion  o f  t h e  1989 P a c i f i c  h e r r i n g  harvest ,  escapement, and t o t a l  r u n  
biomass and t h e  1990 p r o j e c t e d  biomass. 

1989 Harvest ( tons) 1989 Total Run 1990 Togiak Projected Herring Biomass 
1989 

Year Age Sac Roe- Food/Bai t Tota l  Escapement No.ofFish % b y  % b y  Year Age No.of Fish % by % by 
Class Class P.Seine G.Net Dom. Bycatch (tons) ( tons) (* 1,000) Weight Nunber Class Class (tons) (* 1,000) Ueight Nunber 

Total 9,413 2,843 4,183 16,439 82,526 98,965 258,480 100 100 56,020~ 140,807 100.0 100.0 

a P r e d i c t e d  mean we igh t  o f  f i s h  i s  361 grams. 



Table 10. P r o j e c t i o n  of t h e  1990 P a c i f i c  h e r r i n g  biomass i n  t he  Togiak D i s t r i c t .  

Mean ~ t . ~  1989 1990 
Age a t  t ime Age Age Escapement P ro jec t i on  % by Nunber o f  % by 
(i) (g) I n t e r v a l  G~ MC e(G-w Aid A ( + ~ ) / A ~  A + ~ / A ~ ~  c lass ( tons) ( tons)  Weight fish(*1,000) Number 

2 81.1 2-3 0.413 0.103 1.36 2.01 2.73 2 
3 122.7 3 - 4  0.309 0.103 1.23 0.43 2.01 2.46 3 0 0 0.0 0 0.0 
4 167.1 4-5 0.237 0.103 1.14 0.86 1.13 1.29 4 24 0 0.0 0 0.0 
5 211.9 5 - 6  0.186 0.103 1.09 0.97 1.04 1.12 5 4,709 31 0.1 132 0.1 
6 255.2 6 -7  0.148 0.103 1.05 1.00 1 .OO 1.05 6 10,504 5,295 9.5 18,824 13.4 
7 295.8 7 -8  0.118 0.226 0.90 1-00 1-00 0.90 7 3,031 10,994 19.6 33,721 23.9 
8 332.9 8 - 9  0.096 0.348 0.78 1-00 1 .OO 0.78 8 12,168 2,722 4.9 7,416 5.3 
9 366.3 9-10 0.078 0.471 0.67 1.00 1-00 0.67 9 4,369 9,454 16.9 23,413 16.6 

10 396.0 10-11 0.064 0.593 0.59 1.00 1-00 0.59 10 15,181 2,949 5.3 6,755 4.8 
11 422.0 11-12 0.052 0.715 0.52 1-00 1 .OO 0.52 11 18,687 8,941 16.0 19,222 13.7 
12 444.6 12-13 0.043 0.838 0.45 1.00 1.00 0.45 12 11,657 9,631 17.2 19,654 14.0 

I 13 464.1 13-14 0.035 0.960 0.40 1.00 1 .OO 0.40 13 1,135 5,264 9.4 10,290 7.3 
rf; 14 480.8 14-15 0.029 1.083 0.35 1.00 1 .OO 0.35 14 830 450 0.8 850 0.6 
I 15 495.1 15-16 15 23 1 289 0.5 530 0.4 

Total  : 82,526 56,020 100.0 140,807 99.6 

1990 Mean Weight: 361 

a Weight a t  t ime  i = 572.24 [ 1-exp(-0.18( i+2.43)) ]  3.262 

Instantaneous growth r a t e  G = 1n(W-+,/Wi). 
Instantaneous n a t u r a l  mor ta l  i t y  (M) schedule based on t h e  average age -spec i f i c  mor ta l  i t y  f o r  1978-88. 
A v a i l a b i l i t y  (A) schedule from Westpestad and F r i e d  (1985). 

e (i) (G-M) P r o j e c t i o n  (i+l, =A,i+l,/A e 





Table 12. Goodnews Bay D i s t r i c t  yea r l age  c l a s s  composi t ion o f  t h e  1989 P a c i f i c  h e r r i n g  harves t ,  
escapement, and t o t a l  r u n  biomass and t h e  1990 p r o j e c t e d  biomass by weight  and number 
o f  f i s h .  

Total Run 1990 projectiona 
Year Age G i  l lmt 
Claw Class Harvest Esc-t lo .  of Fish x by x by No. of Fish x by x by 

( tom) ( t om)  (t-1 (* 1,000) N u k r  b i g h t  (turn (* 1,000) l u k r  Weight 

Total 615 3,429 4,w 12,139 100.0 100.0 2,326 6, To1 100.0 100.0 

a Bicmass projection for  older aged f i s h  ( ~ 1 0 )  were based tqwm natural mortal i ty  and growth rates derived f r a  regression m l y s i s  of previous 
years' rates. 



Table 13. Cape A v i n o f  year/age c l a s s  compos i t ion  o f  t h e  1989 P a c i f i c  h e r r i n g  harves t ,  escapement, 
and t o t a l  r u n  biomass and t h e  1990 p r o j e c t e d  biomass by we igh t  and number of f i s h .  

Total Run 1990 pro ject iona 
Year Age G i  1 l n e t  
Class Class Harvest Escapement No. o f  Fish % by X by No. o f  Fish X by % by 

(tons) ( tons)  ( tons) ( *1,000)  Weight Ncmber (tons) (* 1,000) Nunber Weight 

Total 129 2,648 2,777 10,976 100.0 100.0 2,024 7,715 100.0 100.0 

a Biomass p r o j e c t i o n  f o r  o lder  aged f i s h  ( > l o )  were based upon na tu ra l  m o r t a l i t y  and grouth rates derived from regression analysis o f  previous 
years'  rates. 



Table 14. Nelson I s l a n d  D i s t r i c t  year lage  c l a s s  compos i t ion  o f  t h e  1989 P a c i f i c  h e r r i n g  ha rves t ,  
escapement, and t o t a l  r u n  biomass and t h e  1990 p r o j e c t e d  biomass by we igh t  and number 
o f  f i s h .  

Total Rm 1990 ~ r o j u t i c m ~  
Year Age G i  I lnet  
Class Class Harveat Escapement No. o f  Fish x by x by No. o f  Fish x by x by 

(tons) (tonu) (tons) (* 1,000) W&r vt igh t  ( t aw)  (* 1,000) Nubcr Weight 

Total 233 3,085 3,316 9,  ?72 100.0 100.0 2 . 0 4  5,757 100.0 100.0 

a Bionass p ro ju t i cm for  older aged f i s h  ( ~ 1 0 )  were h s e d  upon natural mortal i ty  d growth rates derived from regression ~ s l y s i s  of previous 
years' rates. 
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Table 16. Cape Romanzof D i s t r i c t  year/age c l ass  composi t ion o f  t he  1989 P a c i f i c  h e r r i n g  harves t ,  
escapement, and t o t a l  r u n  biomass and t h e  1990 p r o j e c t e d  biomass by  we igh t  and number 
o f  f i s h .  

Total R u i  1990 projectiona 
Year Age Gi l lne t  
class class Harvest Escapcrmt No. of Fish x by It by No. of Fish x by x by 

(tone) <tonal (tom) (* 1,000) N u r k r  Weight (tons) (* 1,000) Nunkr Weight 

Total 926 3,474 4,400 14,636 100.0 100.0 2,415 7,- 100.0 100.0 

a Bionsss project ion fo r  older aged f i sh  ( ~ 1 0 )  were based upon natural mor ta l i t y  d growth rates &rived from regression m o l y s i r  of previous 
years' rates. 
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Figure 2. Herring harvests from a1 1 A1 aska domestic herring fisheries, 1930- 
1989, with the projected 1990 harvest. 



+I990 Projected 

Figure 3 .  Alaska sac roe herring harvests from all  areas, 1978-1989, w i t h  t h e  
projected 1990 sac roe harvest. 



D Maximum Harvest Rate = 20% 

t Ix 2x 3x 4x 5x 6x 7x  
Estimated mature population biomass expressed as a multiple of the established threshold level. 

Figure 4 .  General ized harvest  p o l i c y  f o r  Southeast Alaska h e r r i n g  f i s h e r i e s  showing the r e l a t i o n s h i p  
between al lowable e x p l o i t a t i o n  r a t e  and the  estimated biomass o f  the  mature h e r r i n g  stock 
expressed as a  mu1 ti p l e  o f  the  estab l  ished threshold biomass l e v e l .  



Figure 5 .  Southeast Alaska areas i n  which herr ing food and b a i t  f i s h e r i e s  were 
a1 1 owed i n  1989. 
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Figure 7. Spawning biomass estimates and indices for Pacific herring in Prince 
William Sound, Alaska, 1976-1989. Included is t h e  projection of the 
1990 spawning biomass. 



Age [years)  

Figure 10. Comparison of the age compositions (top by weight and bottom by 
number) of the 1989 spawning biomass to the 1990 projected spawning 
biomass of Pacific herring in Prince William Sound. 



Age [years)  

Figure  8.  Comparison o f  t h e  age composit ions ( t o p  by weight  and bottom by 
number) o f  t h e  1989 spawning biomass and t h e  1989 p r o j e c t e d  spawning 
biomass o f  P a c i f i c  h e r r i n g  i n  Pr ince  W i l l  i am Sound. 



Year Class 

Figure 9.  H i s t o r i c a l  year  cfass strength o f  Pr ince W i l l i a m  Sound herring i n  
number o f  age-4 f i s h .  
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F igure 15. Togiak D i s t r i c t  h e r r i n g  biomass as estimated from a e r i a l  surveys.The 
1990 biomass (block) was pro jected  from t h e  1989 unharvested spawning 
biomass. 



Figure 16. H i s t o r i c a l  y e a r  c l a s s  s t r e n g t h  of  Togiak D i s t r i c t  he r r ing  i n  numbers 
of  5 -year -o ld  f i s h .  



Figure 17. Age composition by weight o f  the 1990 biomass forecast for Togiak 
District herring. The mean weight is projected at 361 grams. 



Figure 18. Performance of the Togiak District herring forecast based on t h e  
current schedule of increasing mortality with age. 
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Figure 19. Security Cove District herring biomass, 1978-1989, with 1990 
projected biomass (t). In some years ( X ) ,  it was not possible to 
obtain an aerial survey estimate of biomass; therefore the preseason 
projection was used instead. 



1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 

Year Class 

Figure 20. Historical year class strength of Security Cove District herring in 
numbers of 5-year-old fish. 
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Figure 21. Age composition of Securi ty Cove herring population in 1989 and 
projected 1990 re turn .  
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F i g u r e  22 .  Age composit ion b y  weight  o f  t h e  p r o j e c t e d  1990 b iomass o f  Secur i ty  
Cove D i s t r i c t  h e r r i n g .  
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F i g u r e  23. Goodnews Bay D i s t r i c t  h e r r i n g  biomass, 1978-1989, w i t h  1990 p r o j e c t e d  
biomass (t). I n  some yea rs  ( X ) ,  i t  was n o t  p o s s i b l e  t o  o b t a i n  an 
a e r i a l  survey e s t i m a t e  o f  biomass; t h e r e f o r e  t h e  preseason p r o j e c t i o n  
was used i ns tead .  
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F i g u r e  24. H i s t o r i c a l  y e a r  c l a s s  s t r e n g t h  o f  Goodnews Bay D i s t r i c t  h e r r i n g  i n  
numbers o f  5 - y e a r - o l d  f i s h .  
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Figure 25. Age composition of Goodnews Bay herring population in 1989 and 
projected 1990 return. 
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Figure  26. Age composit ion by weight o f  t he  p ro jec ted  1990 biomass o f  Goodnews 
Bay D i s t r i c t  he r r i ng .  
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Figure 27. Age composition of Cape Avinof he r r ing  popula t ion  i n  1989 and 
p ro j ec t ed  1990 r e t u r n .  
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F i g u r e  28. Age composit ion by weight o f  t h e  p r o j e c t e d  1990 biomass o f  Cape 
Avinof  D i s t r i c t  h e r r i n g .  
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Figure 29. Nelson Island Dis t r ic t  herring biomass, 1985-1989, with 1990 
projected biomass (t). In some years ( X ) ,  i t  was not possible t o  
obtain an aer ial  survey estimate of biomass; therefore the preseason 
projection was used instead. 
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Figure 30. Historical year class strength of Nelson Island District herring i n  
numbers of 5-year-01 d f ish.  
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F igure  31. Age composit ion o f  Nelson I s l a n d  h e r r i n g  popu la t i on  i n  1989 and 
p ro jec ted  1990 r e t u r n .  
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F i g u r e  32.  Age composit ion by weight  o f  t h e  p r o j e c t e d  1990 biomass o f  Nelson 
I s l a n d  D i s t r i c t  h e r r i n g .  



YEAR 

F igure 33. Nunivak I s l a n d  D i s t r i c t  h e r r i n g  biomass, 1985-1989, w i t h  1990 
p ro jec ted  biomass (t). I n  some years ( X ) ,  i t  was no t  poss ib le  t o  
ob ta in  an a e r i a l  survey est imate o f  biomass; the re fo re  the  preseason 
p r o j e c t i o n  was used instead.  
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Figure 34. Historical year class strength of Nunivak Is1 and District herring 
in numbers of 5-year-old fish. 
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Figure 35. Age composition of Nunivak Island herring population in 1989 and 
projected 1990 return. 



Figure 36. Age composition by weight o f  the pro jected  1990 biomass o f  Nunivak 
I s 1  and D i s t r i c t  h e r r i n g .  
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F igu re  37. Cape Romanzof D i s t r i c t  h e r r i n g  biomass, 1978-1989, w i t h  1990 
p r o j e c t e d  biomass (+). A l l  biomass es t ima tes  i n  t h i s  D i s t r i c t  a re  
based on spawn depos i t i on ,  ca t ch  r a t e s  and age composi t ion,  except  
1987, which i s  f rom a e r i a l  survey.  
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Figure 38. Historical year class strength of Cape Romanzof Distr ict  herring i n  
numbers of 5-year-old f i sh .  



Figure 39. Age composition of Cape Romanzof herring p o p u l a t i o n  i n  1989 and 
projected 1990 return.  
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Figure 40. Age composition by weight of the projected 1990 biomass o f  Cape 
Romanzof District herring. 
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F i g u r e  41. Nor ton  Sound D i s t r i c t  h e r r i n g  biomass, 1978-1989, w i t h  1990 p r o j e c t e d  
biomass (t). Years o f  min imal  biomass es t ima tes  due t o  poor  survey 
c o n d i t i o n s -  a r e  marked ( X )  . 
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Figure 42.  Historical year class strength of Norton Sound District herring i n  
numbers of 5-year-old f i sh .  
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F i g u r e  43. Age composi t ion o f  Norton Sound h e r r i n g  p o p u l a t i o n  i n  1989 and 
p r o j e c t e d  1990 r e t u r n .  
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