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I The Regional I n fo rma t ion  Report Ser ies was es tab l ished i n  1988 t o  p rov ide  an 
i n fo rma t ion  access system f o r  a1 1  unpubl i shed d i v i s i o n a l  r e p o r t s .  These r e p o r t s  
f r e q u e n t l y  serve d i ve rse  ad hoc i n fo rma t iona l  purposes o r  a rch i ve  bas ic  
u n i n t e r p r e t e d  data.  To accommodate needs fo r  up- to -da te  i n fo rma t ion ,  r e p o r t s  
i n  t h i s  s e r i e s  may con ta in  p r e l i m i n a r y  data.  



EXECUTIVE SUMMARY 

Foreign f i s h i n g  records and scale p a t t e r n  analyses demonstrate t h a t  h e r r i n g  
stocks t h a t  spawn i n  B r i s t o l  Bay migra te  c lockwise around B r i s t o l  Bay, a r r i v i n g  
on the  w i n t e r i n g  grounds n o r t h  and west o f  t he  P r i b i l o f s  i n  September. Her r ing  
stocks t h a t  spawn n o r t h  o f  B r i s t o l  Bay appear t o  move more d i r e c t l y  o f f sho re  
a f t e r  spawning. It i s  uncer ta in  whether h e r r i n g  stocks from Kuskokwim Bay t o  
Nelson I s l a n d  move d i r e c t l y  o f f sho re  o r  f o l l o w  a  c lockwise m ig ra to ry  p a t t e r n  1  i ke 
B r i s t o l  Bay stocks. Based on p r i o r  j o i n t  venture (JV) and f o r e i g n  records, on ly  
1989 P a c i f i c  cod and p o l l o c k  t r a w l  f i s h e r i e s  t h a t  occurred along the  h e r r i n g  
m ig ra t i on  r o u t e  had the  p o t e n t i a l  t o  take s i g n i f i c a n t  amounts o f  he r r i ng .  
Ye1 l o w f i n  so le  f i s h e r i e s  d i d  no t  occur near h e r r i n g  spawning grounds du r ing  the 
h e r r i n g  spawning pe r iod  i n  1989. 

Her r ing  bycatch by JV f i s h e r i e s  i n  1989 was est imated t o  be 2,588 tonnes. Most 
o f  the  JV bycatch occurred i n  p o l l o c k  f i s h e r i e s  i n  Nat ional  Marine F i she r ies  
Serv ice (NMFS) r e p o r t i n g  areas 521 and 522 (no r th  and west o f  t h e  P r i b i l o f s )  i n  
the  f a l l .  The most comprehensive source o f  h e r r i n g  bycatch f o r  domestic 
f i s h e r i e s  f o r  1989 was obtained by app ly ing  average 1983-88 f o r e i g n  and JV 
observer bycatch r a t e s  by 1/2" l a t i t u d e  by lo long i tude  area by month t o  1989 
f i s h  t i c k e t  catches by 1/2" l a t i t u d e  by lo long i tude  by month. Using t h i s  
method, h e r r i n g  bycatch was est imated t o  be 559 tonnes f o r  domestic P a c i f i c  cod 
f i s h e r i e s ,  1,808 tonnes f o r  p o l l o c k  bottom t r a w l  f i s h e r i e s  and 346 tonnes f o r  
pol  l o c k  midwater t r a w l  f i s h e r i e s .  A1 though observer bycatch r a t e s  were computed 
based on t h e  t o t a l  catch, f o r  ease o f  computation observer bycatch r a t e s  were 
app l i ed  on l y  t o  the  r e t a i n e d  catch o f  t he  s i n g l e  t a r g e t  species i n  t he  f i s h  
t i c k e t  catch. Because o f  t h i s ,  h e r r i n g  bycatch was underestimated by t h i s  
method. The degree o f  was underest imation g rea te r  f o r  bottom t r a w l  da ta  than 
f o r  midwater t r a w l  data, because there  are u s u a l l y  more species i n  bottom t r a w l  
catches. 

Landed d i s c a r d  repor ted  on f i s h  t i c k e t s  and actual  domestic observer catch 
r e p o r t s  f o r  1  i m i t e d  areas were a lso  used t o  est imate h e r r i n g  bycatch i n  1989 
domestic t r a w l  f i s h e r i e s .  These est imates were roughly comparable t o  t h e  h e r r i n g  
bycatch computed by apply ing 1983-88 average observer bycatch r a t e s  t o  the  1989 
f i s h  t i c k e t  catches. However, 1  anded d i sca rd  h e r r i n g  bycatch r a t e s  a1 so 
underest imate h e r r i n g  bycatch when at-sea s o r t i n g  occurs o r  when t r a w l  cod-ends 
are re1  eased because they conta in  s i g n i f i c a n t  numbers o f  p r o h i b i t e d  species. 
To ta l  h e r r i n g  bycatch est imated f o r  JV and domestic f i s h e r i e s  f o r  1989 ranged 
from 4,521-5,301 tonnes. Because several o f  t he  methods used underestimate 
h e r r i n g  bycatch ra tes ,  these est imates represent  t he  lower bound o f  t he  actual  
1989 h e r r i n g  bycatch. 

Ber ing Sea h e r r i n g  stocks are d e c l i n i n g  and are p ro jec ted  t o  d e c l i n e  below 
th resho ld  1  eve1 s  where commerci a1 f i s h e r i e s  are a1 1  owed a t  Nelson I s 1  and and 
Nunivak I s l a n d  i n  1990. I f  no recru i tment  i s  observed i n  1990, t he  Togiak stock 
w i l l  l i k e l y  be below i t s  th resho ld  i n  1991. Because h e r r i n g  stocks have dec l ined 
whi 1  e  t h e  bycatch o f  h e r r i n g  has increased, h e r r i n g  bycatch e x p l o i t a t i o n  r a t e s  
have increased from l e s s  than 2% i n  1983 t o  4%-5% i n  1989, and are p ro jec ted  t o  
increase f u r t h e r  i n  1990. When t r a w l  h e r r i n g  bycatch i s  considered, t h e  maximum 
a1 lowable h e r r i n g  e x p l o i t a t i o n  r a t e s  under the  A1 aska Board o f  F i she r ies  h e r r i n g  
harvest  po l  i c y  are be i  ng exceeded. 



Subsistence u t i l i z a t i o n  o f  h e r r i n g  resources i s  h igh  i n  some communities o f  
western A1 aska, p a r t i c u l a r l y  a t  Nel son Is land.  A1 though decl  ines  i n  h e r r i n g  
abundance p ro jec ted  f o r  1990 would no t  r e s u l t  i n  subsistence c losures  f o r  1990, 
subsistence avai 1 a b i l  i t y  may be reduced and f u r t h e r  decl  ines  i n  t he  resource 
cou ld  f o r c e  reduct ions  o f  subsistence harvests.  Western A1 aska communities 
experienced severe d i f f i c u l t i e s  i n  harves t ing  h e r r i n g  f o r  subsistence purposes 
du r ing  h e r r i n g  s tock  dec l ines  i n  t h e  1970s. 

F i sh  t i c k e t  records o f  ca tch  by 1/2" l a t i t u d e  by 1" l ong i tude  by da te  of l and ing  
a l l ow  r e l a t i v e l y  d e t a i l e d  d i s t r i b u t i o n s  o f  f i s h i n g  e f f o r t  t o  be examined. 
Combining these f i s h  t i c k e t  records w i t h  f o r e i g n  and JV observer h e r r i n g  bycatch 
records i n  t h e  same area and t ime s t r a t a  cou ld  a l l ow  d e t a i l e d  examination o f  
a1 t e r n a t i v e  h e r r i n g  bycatch c o n t r o l  measures. Her r ing  bycatch c o n t r o l  measures 
were l a s t  examined when t h e  d r a f t  Ber ing Sea h e r r i n g  f i s h e r y  management p lan  was 
submitted by t h e  NPFMC t o  the  Secretary o f  Commerce i n  November 1983. Since t h a t  
t ime, a considerable amount o f  new data has become avai 1 ab le  f o r  h e r r i n g  bycatch 
ana lys is .  



INTRODUCTION 

Herring that spawn along the eastern shore of the Bering Sea migrate to wintering 
areas near the western edge of the Bering Sea continental shelf (Dudnik and 
Usol'tsev 1964, Rumyantsev and Darda 1970, Wespestad and Barton 1979) . During 
this annual migration, eastern Bering Sea herring pass through areas in which 
groundf i sh vessel s are trawl ing. During the past decade, substant i a1 incidental 
harvests of migrating herring were taken, first by foreign groundfi sh fleets, 
then by joint venture (JV) groundfish fleets, and more recently by domestic 
groundfi sh trawlers. Recent decl ines in the biomass of Bering Sea herring stocks 
have been accompanied by apparent increases in herring bycatch exploitation rates 
by groundfish trawl fisheries. This has prompted concern over the impact of 
trawl bycatches, particularly on the smaller discrete stocks of western Alaska. 
Several of' these stocks are already below threshold levels for commercial 
harvests, and the important Togiak stock is projected to be below its threshold 
in 1991. 

During the 1980s, observer coverage aboard foreign and JV fisheries was generally 
high enough to a1 1 ow re1 i abl e reporting of herring bycatch. Because observer 
coverage of the domestic fleet through 1989 was minimal, herring bycatch 
estimates for domestic fisheries must be derived primarily from other sources. 
This document reports the available estimates of herring bycatch from 1989 
domestic and JV trawl fisheries and reviews the available information about the 
distribution and stock status of herring in the eastern Bering Sea. Additional 
sources of bycatch data are examined from those reported in Funk and Watson 
(1989). 

DISTRIBUTION OF HERRING I N  THE BERING SEA 

Information about the distribution of herring in the Bering Sea between spawning 
seasons is available from records of earlier foreign high seas directed herring 
fisheries and from scale pattern analysi s studies conducted a1 ong the A1 aska 
Peninsula. Soviet research vessels discovered large concentrations of Pacific 
herring overwintering northwest of the Pribilof Islands (Figure 1) between 1957- 
60, and Soviet commercial trawl vessels began to target herring in this area 
early in 1961 (Shaboneev 1968, Rumyantsev and Darda 1970). The Soviet fishery 
continued to concentrate in this area until the mid-1970s (Figure 2), with the 
heaviest fishing occurring during February. Japanese trawl vessel s fi shed in 
the same area beginning in the mid-1960s (Figure 3). Japanese gill net vessels 
followed herring schools during late winter and spring and fished adjacent to 
the spawning grounds. Summaries of records compiled from the foreign fishery 
indicate that herring leave the wintering grounds in March or early April and 
begin to move eastward (Figure 4). Some of the herring from the northwest 
Pri bilof wintering area move northeast to spawn along Kuskokwim Bay, Nunivak 
Island and possibly into Norton Sound, while others travel southeast to spawn 
in Bristol Bay and along the Alaska Peninsula. Herring spawning in Bristol Bay 
are thought to travel in a clockwise direction and inhabit areas adjacent to the 
Alaska Peninsula during the summer months before departing for the Pribilof 



overwin ter ing  area i n  September (F igure 5). During the  Sov ie t  i nves t i ga t i ons ,  
h e r r i n g  appeared i n  t he  overwin ter ing  area i n  September, and by October formed 
r e l a t i v e l y  t i g h t  aggregat ions (Rumyantsev and Darda 1970). 

Stock i d e n t i f i c a t i o n  s tud ies  us ing  scale p a t t e r n  ana lys is  were conducted from 
1982-85 by Rowel 1  (1986), Wal ker  and Schnepf (1982), Rogers e t  a1 . (1984), and 
Rogers and Schnepf (1985) t o  determine t h e  o r i g i n s  o f  h e r r i n g  captured i n  the  
food/ba i t  f i s h e r y  t h a t  occurs i n  J u l y  and August near Dutch Harbor on Unalaska 
Is land.  These s tud ies  es tab l ished t h a t  i t  would be d i f f i c u l t  t o  d i s t i n g u i s h  
d i f f e r e n c e s  among Secur i t y  Cove, Goodnews Bay, and Togiak spawning stocks us ing  
scale p a t t e r n  ana lys is .  However these stocks were r e a d i l y  d i s t i n g u i s h a b l e  from 
Nelson Is land,  Nunivak Is land,  Cape Romanzof, and Norton Sound spawning stocks 
us ing  sca le  p a t t e r n  ana lys is .  Rogers and Schnepf (1985) performed t h e  most 
comprehensive o f  t h e  scale p a t t e r n  s tud ies  and found t h a t  Togiak-spawning h e r r i n g  
were by f a r  t he  dominant s tock i n  t he  Dutch Harbor food/ba i t  f i s h e r y .  The 
occurrence o f  subs tan t i a l  numbers o f  Togiak-spawning h e r r i n g  near Dutch Harbor 
i n  J u l y  and August s t r o n g l y  supports t h e  c lockwise annual m i g r a t i o n  around 
B r i s t o l  Bay hypothesized from f o r e i g n  f i s h i n g  records (F igures 4 and 5). Rogers 
and Schnepf (1985) a l so  found some evidence t h a t  Nelson I s l a n d  spawning h e r r i n g  
occur i n  t he  Dutch Harbor catch, i n d i c a t i n g  t h a t  Kuskokwim Bay h e r r i n g  stocks 
may a1 so f o l l o w  a  c lockwise m ig ra t i ona l  p a t t e r n  around B r i s t o l  Bay. 

The Alaska Department o f  F i sh  and Game, i n  cooperat ion w i t h  t h e  Nat iona l  Marine 
F i she r ies  Serv ice conducted a  more i n t e n s i v e  h e r r i n g  scale p a t t e r n  ana lys i s  
study i n  t h e  Ber ing Sea du r ing  the  summer o f  1989. Reference standards were 
co l  1  ected from a1 1  commerci a1 l y  expl o i  t e d  eastern Ber ing Sea h e r r i n g  spawning 
stocks du r ing  the  sp r ing  1989 spawning season, w i t h  sample s i zes  subs tant i  a1 l y  
l a r g e r  than i n  t he  e a r l  i e r  scale p a t t e r n  studies.  Samples o f  h e r r i n g  o f  unknown 
o r i g i n s  were c o l l e c t e d  from the  Por t  M o l l e r  P a c i f i c  cod t r a w l  f i s h e r y ,  t h e  Unimak 
Pass p o l l o c k  t r a w l  f i she ry ,  and from the  Dutch Harbor food and b a i t  h e r r i n g  purse 
seine f i s h e r y .  Resul ts  from t h i s  study w i l l  be a v a i l a b l e  i n  February 1989 and 
should prov ide  a d d i t i o n a l  in fo rmat ion  about h e r r i n g  m ig ra to ry  pa t te rns .  

STATUS OF EASTERN BERING SEA HERRING STOCKS 

Ber ing Sea h e r r i n g  stocks were once f a r  more product ive  than a t  present .  
Shaboneev (1968) est imated t h a t  i n  1962-63 the  biomass o f  Ber ing Sea h e r r i n g  
stocks exceeded 2 m i l  1  i o n  m e t r i c  tons. The repor ted  f o r e i g n  d i r e c t e d  h e r r i n g  
harvests i n  t h e  Ber ing Sea exceeded 100,000 me t r i c  tons i n  1969 and 1970 (NPFMC 
1983). The l a r g e  f o r e i g n  harvests du r ing  the  1960s appear t o  have damaged the  
h e r r i n g  resource, as catches and ca tch  per  u n i t  e f f o r t  dec l i ned  s u b s t a n t i a l l y  
i n  t h e  e a r l y  1970s. Western A1 aska res iden ts  a1 so experienced extreme d i f f i c u l t y  
i n  harves t ing  h e r r i n g  f o r  subsistence needs du r ing  the  e a r l y  1970s, necess i ta t i ng  
emergency suppl i e s  o f  food t o  be a i r 1  i f t e d  i n t o  communities w i t h  h igh  dependence 
on h e r r i n g  (Pete 1989). Although h e r r i n g  stocks appeared t o  be r e b u i l d i n g  i n  
the  Ber ing Sea f o l l o w i n g  the  recru i tment  o f  t he  s t rong 1977-78 year  classes, t he  
l a c k  o f  rec ru i tmen t  s ince t h a t  t ime has r e s u l t e d  i n  f u r t h e r  dec l i nes  o f  t he  
Ber ing Sea h e r r i n g  stocks. 



The abundance of eastern Bering Sea herring stocks from Togiak to Norton Sound 
has been declining in recent years (Figure 6), and is projected to decline 
further (Funk and Savi kko i n  press). The total harvest from these stocks for 
1990 is forecast to be only 12,449 tonnes, down substantially from the 24,202 
tonnes harvested in 1989 (Table 1). The important Togiak stock is projected to 
decline in 1990 to 56,020 tonnes (Rowel1 and Brannian 1989). Without substantial 
recruitment in 1990, the Togiak stock may decline below the 31,752 tonne 
threshold which would result in no commercial fishery being allowed in 1991. 
Stocks at Nelson Island and Nunivak Island are projected to be below their 
thresholds for 1990 (Hamner 1989). Unl ess substant i a1 recruitment i s observed 
prior to spawning, no commercial fishery will be allowed on these stocks in 1990. 
The Nelson Island herring stock also supports an important and substantial 
subsistence harvest (Pete 1989). Earlier herring shortages, coincident. with 
foreign overexploitation of Bering Sea herring resources, caused considerable 
hardship among Nelson Island residents (Pete 1989). The 1977 and 1978 year 
classes, which were very strong in all eastern Bering Sea herring populations, 
are now senescing rapidly. The remaining fish from these cohorts will be age 12 
and 13 in 1990 and are experiencing re1 atively high rates of natural mortality. 
No substantial year classes have recruited to eastern Bering Sea herring stocks 
to rep1 ace the 1977 and 1978 year classes. 

EASTERN BERING SEA GROUNDFISH FISHERIES IN 1989 

The 1989 harvest of groundfish in the eastern Bering Sea/Aleutians area through 
early December totalled 1,572,721 tonnes (Table 2). Based on the previous 
patterns of bycatch observed in foreign and JV fisheries, only pollock and cod 
fisheries had a potential for significant herring bycatch in 1989. In earlier 
years herring bycatch was a1 so a concern in ye1 lowfin sole JV fisheries which 
occurred adjacent to herring spawning grounds in Bristol Bay during the herring 
spawning period. In 1989, fishing for yellowfin sole did not occur between April 
and August. 

Joint venture groundfish harvests in the Bering Sea were reduced in 1989 as the 
harvests by the competing domestic trawl fleet increased dramatically over 1988. 
JV groundfish harvest estimates by NMFS through early December totalled only 
514,710 tonnes for the Bering Sea/Al eutian Is1 ands FMP area. Through August, 
JV fisheries had been allocated only 602,000 tonnes of the 2,000,000 tonne total 
allowable catch (TAC), whereas in 1988 JV fisheries had been allocated almost 
1,300,000 tonnes. JV harvests will likely be much further reduced in 1990. 

Summaries of fish ticket harvests by 1/2" latitude by lo longitude statistical 
area indicate that the 1 argest concentration of domestic pol lock fishing effort 
occurs in the "horseshoe" area just north of Unimak pass, where the 100 fathom 
depth contour creates a "U" shape (Figure 7). Substantial pollock fishing effort 
is also spread out to the northwest along the continental shelf edge as far north 
as St. Matthew Island. Fish ticket harvests by l/ZO latitude by l o  longitude 
were smoothed by distance weighted least squares for plotting in Figure 7, to 
better reveal spatial patterns and to more appropriately reflect imprecision in 
the location of catch reporting. Unsmoothed data were used to compute bycatch 



ra tes .  The h ighes t  p o l l o c k  catches i n  t he  1989 domestic p o l l o c k  f i s h e r y  occurred 
i n  Ju ly ,  August, and September (F igure  8) ,  when h e r r i n g  were t r a n s i t t i n g  the  
s h e l f  edge enroute t o  t h e i r  w i n t e r i n g  grounds n o r t h  and west o f  t h e  P r i b i l o f s .  
Some p o l l o c k  f i s h i n g  by domestic vessels occurred i n  t he  area o f  t h e  h e r r i n g  
w i n t e r i n g  grounds, no r th  and west o f  t he  P r i b i l o f s .  A  l a r g e  JV p o l l o c k  f i s h e r y  
a1 so occurred i n  t h i s  area from September through November, co inc iden t  w i t h  the  
a r r i v a l  o f  h e r r i n g  on the  w i n t e r i n g  grounds. F ish  t i c k e t  records i n d i c a t e  t h a t  
58% o f  t h e  domestic po l  l o c k  harvest  was taken by midwater t r a w l  gear, w i t h  almost 
a l l  of t he  remaining harvest  taken by bottom t r a w l  gear. 

The 115,551 tonne domestic Pac i f i c  cod ca tch  came p r i m a r i l y  along t h e  Alaska 
Peninsula j u s t  n o r t h  and east o f  Unimak Pass (F igure 9) .  Under spec ia l  
regu la t ions ,  a  smal l  domestic P a c i f i c  cod bottom t r a w l  f i s h e r y  has been al lowed 
i n  the  normal ly  c losed area j u s t  o f f sho re  o f  Por t  Mo l l e r .  Th is  f i s h e r y  harvested 
o n l y  5,604'tonnes o f  cod i n  1989. F i sh  t i c k e t  records i n d i c a t e  t h a t  almost a l l  
t he  P a c i f i c  cod was caught us ing  bottom t r a w l  gear. 

1989 JOINT VENTURE FISHERY HERRING BYCATCH ESTIMATES 

The NMFS observer program gathers data on p r o h i b i t e d  species catches from a  
s i g n i f i c a n t  p r o p o r t i o n  o f  t he  tows made by t h e  JV f l e e t .  NMFS observers 
est imated t h a t  2,588 tonnes o f  h e r r i n g  were captured i n  t h e  527,862 tonnes o f  
g roundf ish  harvested i n  a l l  1989 JV f i s h e r i e s ,  f o r  an o v e r a l l  bycatch r a t e  o f  
0.49% by weight (Table 3 ) .  

Very few h e r r i n g  were taken du r ing  y e l l o w f i n  so le  JV f i s h e r i e s  i n  1989. The JV 
y e l l o w f i n  so le  f i s h e r y  harvested 200,594 tonnes o f  which o n l y  0.1 tonne was 
he r r i ng .  Most o f  t he  y e l l o w f i n  so le  harvest  occurred i n  February and March i n  
t he  c e n t r a l  and southeastern p o r t i o n  o f  B r i s t o l  Bay. No JV e f f o r t  f o r  y e l l o w f i n  
so le  was repo r ted  from area NMFS r e p o r t i n g  area 514 (F igure 10) near t he  Togiak 
spawning grounds du r ing  t h e  sp r ing  h e r r i n g  spawning per iod.  I n  1987 and 1988, 
JV f i s h e r i e s  i n  t h i s  area du r ing  the  h e r r i n g  spawning pe r iod  had prompted concern 
over t h e  p o t e n t i a l  f o r  l a r g e  h e r r i n g  bycatches. 

P re l im ina ry  da ta  are a v a i l a b l e  showing h e r r i n g  bycatch by month f o r  1989 JV 
f i s h e r i e s  t a r g e t t i n g  p o l l o c k  and "o ther  species" ( p r i m a r i l y  P a c i f i c  cod). These 
data  i n d i c a t e  t h a t  most o f  t h e  h e r r i n g  bycatch occurred i n  September and October 
i n  areas 521 and 522 (Table 4 ) ,  northwest o f  t he  P r i  b i l o f  Is lands .  

Although t h e  o v e r a l l  1989 JV bycatch r a t e  was r e l a t i v e l y  high, t he  amount o f  
h e r r i n g  bycatch by the  JV f l e e t  was s l i g h t l y  l e s s  than i n  recent  years. Her r ing  
bycatches by f o r e i g n  and JV f l e e t s  have ranged from 1,000-4,000 tonnes (Table 
5) s ince d i r e c t e d  f o r e i g n  f i s h i n g  was p r o h i b i t e d  i n  t he  l a t e  1970s (Wespestad 
1986, Nelson 1988). The JV bycatch o f  h e r r i n g  w i l l  probably be f u r t h e r  reduced 
i n  1990 as the  JV groundf i  sh a l l o c a t i o n  i s  1  i k e l y  t o  be reduced. 



DOMESTIC TRAWL FISHERY HERRING BYCATCH ESTIMATES 

During 1989, observer coverage o f  t he  domestic g roundf ish  f l e e t  was 1  i m i t e d  and 
was s u f f i c i e n t  t o  d i r e c t l y  est imated bycatch on l y  i n  c e r t a i n  areas. Add i t i ona l  
est imates o f  h e r r i n g  bycatch were der ived from d i sca rd  repo r ted  on Alaska 
Department of F i sh  and Game (ADF&G) f i s h  t i c k e t s ,  and by app ly ing  f o r e i g n  and 
J V  bycatch r a t e s  from s i m i l a r  areas and months t o  the  1989 domestic g roundf ish  
harvest.  

Area 521 -522 Po7 7ock F ishery ,  September-October, using 1989 JV Bycatch Rates 

Domestic p o l l o c k  vessels were f i s h i n g  areas n o r t h  and west o f  t h e  P r i b i l o f s  
du r ing  September and October (F igure 11) , when J V  po l  1  ock f i s h e r i e s  were 
occu r r i ng  i n  t he  same area. The combined domestic p o l l o c k  and cod harvest  from 
areas 521-522 du r ing  September and October t o t a l  1  ed 42,985 tonnes (Tab1 e  6) .  
Apply ing t h e  J V  bycatch r a t e s  by month and NMFS r e p o r t i n g  area (Table 4 )  t o  these 
harvests r e s u l t s  i n  an est imated h e r r i n g  bycatch o f  996 tonnes (Table 6) .  

Landed H e r r i n g  Bycatch Estimates from Unimak Pass Area F i s h  T i c k e t s  

A prev ious r e p o r t  (Watson 1988) summarized h e r r i n g  bycatch based on 1988 f i s h  
t i c k e t s .  I n  May 1988, Ber ing Sea po l  l o c k  processors and vessels were asked t o  
moni tor  and r e p o r t  on t h e i r  f i s h  t i c k e t s  any h e r r i n g  t h a t  were landed along w i t h  
pol  1  ock catches. For 1989, processors and f i s h i n g  vessel operators were again 
asked t o  r e p o r t  t h i s  in fo rmat ion .  This  year 's  est imates d i f f e r  from t h e  1988 
study i n  t h ree  ways: 

(1) t he  1989studyareawasexpanded ( n o r t h a n d w e s t )  as h e r r i n g  bycatsh 
was repo r ted  from a  l a r g e r  area than i n  1988 (F igure  12), 

(2) ca l  c u l  a ted h e r r i n g  bycatch r a t e s  were appl i ed t o  po l  1  ock harvested 
by bo th  midwater and bottom t r a w l  gear as h e r r i n g  were repor ted  on 
both gear types i n  1989 (vs midwater t r a w l  o n l y  i n  1988), and 

(3) f i s h  t i c k e t s  were screened by processor because some processors 
appeared t o  r e p o r t  h e r r i n g  bycatch more r e l i a b l y  than others.  

The domestic ca tch  o f  p o l l o c k  i n  areas covered by t h e  Ber ing Sea/Aleutians 
F ishery  Management Plan (FMP) has increased annual ly  s ince 1978 t o  a  record  h igh  
591,901 m t  i n  1989 (PMFC 1989). Approximately 56% o f  t he  t o t a l  1989 Ber ing Sea 
pol  l o c k  ca tch  was been harvested from the  Unimak Pass area i n  1989. Dur ing 1989, 
17 vessels which f i s h e d  the  Unimak Pass area repor ted  h e r r i n g  bycatch on a t  l e a s t  
one f i s h  t i c k e t .  Based on the  p r i o r  year 's  experience, vessels which r o u t i n e l y  
f i s h e d  the  Unimak Pass area would have a  very h igh  p r o b a b i l i t y  o f  cap tu r i ng  
h e r r i n g  on a t  l e a s t  one t r i p .  This  i n i t i a l  screening removed vessels which 
always so r ted  t h e i r  catch a t  sea o r  never complied w i t h  t h e  landed d i sca rd  
r e p o r t i n g  request .  Data from t h e  r e s u l t i n g  sample o f  17 vessels inc luded both 



shore- based and f l o a t i n g  processor sectors.  

The Unimak Pass study area was def ined based on the  ADF&G s t a t i s t i c a l  areas from 
which t h e  sample o f  17 boats repor ted  h e r r i n g  bycatch (F igure  12). Data gathered 
from t h e  sample o f  17 vessels represented 53% o f  t he  p o l l o c k  harvested from the  
study area between J u l y  and October. During the  months examined, these vessels 
made 237 land ings  o f  po l lock .  During Ju l y ,  73 percent o f  t he  f i s h  t i c k e t s  l i s t e d  
a bycatch o f  her r ing ,  w h i l e  t he  percentage o f  f i s h  t i c k e t s  r e p o r t i n g  h e r r i n g  
decl  ined t o  48 percent  i n  August, 51 percent  i n  September, and 47 percent  i n  
October. 

The o v e r a l l  frequency d i s t r i b u t i o n  o f t h e  h e r r i n g  bycatch r a t e s  by l and ing  ranged 
from 0% t o  19% (F igure  13). However, t he re  was a s i g n i f i c a n t  v a r i a t i o n  i n  t he  
bycatch r a t e s  repo r ted  by processor. The data from one processor (F igure  14), 
i n d i c a t e d  , t h a t  l e s s  than 17% o f  t he  landings had no her r ing ,  w h i l e  o ther  
processors were r e p o r t i n g  t h a t  g rea te r  than 50% o f  t he  1 andings had no he r r i ng .  
Because the  r e p o r t i n g  program was vo lun ta ry  and some processors were thought t o  
have i n s t r u c t e d  t h e i r  vessels t o  s o r t  a t  sea i f  a t  a l l  possib le,  t h e  bycatch da ta  
from t h e  processor t h a t  repor ted  on l y  17% o f  landings w i t h  no h e r r i n g  was f e l t  
t o  be a more r e l i a b l e  est imate o f  t he  actual  landed d i sca rd  bycatch r a t e .  

Estimates o f  t h e  h e r r i n g  bycatch r a t e  f o r  t he  Unimak Pass area were c a l c u l a t e d  
by month i n  two ways. The f i r s t  method was t o  assume t h a t  t h e  frequency 
d i s t r i b u t i o n  o f  F igure  13 was co r rec t ,  and t h a t  t he re  were no d i f f e r e n c e s  i n  
r e p o r t i n g  among processors. Using t h i s  method, t he  1 anded h e r r i n g  bycatch r a t e  
averaged 0.44% from J u l y  through October i n  the  Unimak Pass area sample (Table 
7).  I f  the  monthly bycatch r a t e s  were app l ied  t o  the  l a r g e r  area encompassing 
NMFS r e p o r t i n g  areas 511, 513, 515, and 517, t he  t o t a l  est imated h e r r i n g  bycatch 
us ing  t h i s  method was 1,058 tonnes. Because the  d i s t r i b u t i o n  o f  harvest  by month 
from these areas was d i f f e r e n t  than i n  t he  Unimak Pass area, t h e  average bycatch 
r a t e  f o r  t he  l a r g e r  areas was 0.42%. 

The second method assumes t h a t  frequency d i s t r i b u t i o n  o f  t h e  landed d i sca rd  
h e r r i n g  bycatch r a t e  f o r  t he  processor shown i n  F igure  14 was co r rec t .  Using 
t h i s  method, t he  landed d i sca rd  h e r r i n g  bycatch r a t e  averaged 0.46% from J u l y  
through October (Table 7). Apply ing these monthly bycatch r a t e s  t o  r e p o r t i n g  
areas 511, 513, 515, and 517, t h e  t o t a l  est imated h e r r i n g  bycatch would be 834 
tonnes. The average bycatch r a t e  f o r  these r e p o r t i n g  areas was 0.33% Th is  r a t e  
i s  lower than the  r a t e  f o r  j u s t  t he  Unimak Pass area because h e r r i n g  bycatch 
r a t e s  from the  r e l i a b l e  processor were r e l a t i v e l y  low i n  September and October, 
w h i l e  more harvest  occurred i n  t he  l a r g e r  areas l a t e r  i n  t h e  year  than i n  j u s t  
t h e  Unimak Pass area. The sample s i z e  f o r  landings f o r  t he  r e l i a b l e  processor 
du r ing  September and October was smal l ,  and could account f o r  t he  f a c t  t h a t  
he r ing  bycatch r a t e s  were 1 ower f o r  t h i s  processor than f o r  a1 1 processors du r ing  
September and October. 

Both est imates o f  h e r r i n g  bycatch are presumed t o  be conservat ive because the re  
were probably a t  -sea d iscards  o f  h e r r i n g  t h a t  were n o t  recorded, p a r t i c u l a r l y  
when e n t i r e  codends were dumped due t o  considerable h e r r i n g  bycatch. Compared 
t o  the  1988 data, t he  bycatch zone appears t o  be expanding, perhaps as a r e s u l t  
o f  b e t t e r  r e p o r t i n g  by i ndus t r y .  Several o ther  areas were i d e n t i f i e d  as having 
s i g n i f i c a n t  h e r r i n g  bycatch ( P r i  b i l o f  I s 1  ands and S t .  Matthew I s 1  and) b u t  t he re  



was n o t  enough repo r ted  landed d i sca rd  da ta  f o r  a s i m i l a r  ana lys is .  

Domestic Observer Herring Bycatch Estimates 

Por t  Mol l e r  

Federal r e g u l a t i o n s  a l l ow  a P a c i f i c  cod bottom t r a w l  f i s h e r y  i n  t h e  inshore 
p o r t i o n  o f  area 512 (F igure l o ) ,  which has been designated t h e  area o f  t he  "Por t  
M o l l e r  P a c i f i c  cod f i she ry " .  Vessels f i s h i n g  i n  t h i s  area were requ i red  t o  
p a r t i c i p a t e  i n  a da ta-gather ing  program which sought t o  enumerate t h e  catch o f  
a l l  species captured through an observer program. Dur ing 1989 observers spent 
a t o t a l  o f  62.4 days on t h e  f i s h i n g  grounds i n  t h e  Por t  M o l l e r  area. The t o t a l  
1989 h e r r i n g  bycatch i n  t h e  Por t  M o l l e r  cod f i s h e r y  was 103 tonnes accompanying 
a t o t a l  harvest  o f  5,604 tonnes, f o r  a bycatch r a t e  o f  1.84% (Table 8 ) .  

The 1989 f i s h e r y  s t a r t e d  i n  e a r l y  June and c losed when t h e  r e d  k i n g  crab 
p r o h i b i t e d  species ca tch  1 i m i t  was reached on J u l y  14. A1 though d e t a i l e d  records 
o f  t he  1989 f i s h e r y  are  n o t  y e t  ava i lab le ,  the  t i m i n g  o f  the  f i s h e r y  was s i m i l a r  
t o  t he  1988 f i s h e r y  which s t a r t e d  i n  l a t e  May and ended on J u l y  7th. Dur ing 
1988, t h e  l a r g e s t  h e r r i n g  bycatches occurred i n  l a t e  June (Hare 1988). Hare 
(1988) noted t h a t  h e r r i n g  bycatches du r ing  1988 i n  the  Por t  M o l l e r  area were 
extremely va r iab le ,  and t h a t  t he  o v e r a l l  h e r r i n g  bycatch r a t e  o f  5.72% i n  the  
1988 f i s h e r y  was a t t r i b u t e d  p r i m a r i l y  t o  a s i n g l e  l a r g e  haul o f  he r r i ng .  The 
1988 f i s h e r y  i n  area 512 occurred i n  almost a1 1 areas t h a t  were open t o  t r a w l  ing,  
except f o r  shal low inshore areas (F igure 15). A1 though the re  were r e p o r t s  t h a t  
several cod-ends con ta in ing  most ly  h e r r i n g  were released, no bycatch est imates 
from re1 eased cod-ends are avai 1 able. 

Other Areas 

Observer coverage o f  t h e  domestic t r a w l  f l e e t  i n  1989 was much l e s s  thorough 
than p r i o r  coverage o f  JV and f o r e i g n  f l e e t s .  Several sources o f  funding were 
used t o  support 1 i m i t e d  domestic t r a w l  observer coverage du r ing  1989. NMFS 
planned t o  achieve 20% t o  35% observer coverage o f  t he  domestic t r a w l  f i s h i n g  
e f f o r t  through t h e  Marine Mammal P ro tec t i on  Act (MMPA) observer program and a 
NMFS/f i sh i  ng i n d u s t r y  matching funds observer program. Mod i f i ca t i ons  t o  the  MMPA 
implemented on J u l y  21, 1989 al lowed NMFS t o  p lace observers on c lasses o f  
f i s h i n g  vessels which were determined t o  i n c i d e n t a l l y  capture marine mammals. 
These observers a1 so r o u t i n e l y  sampled the  groundf i sh ca tch  and enumerated 
p r o h i b i t e d  species. As o f  l a t e  September observers had sampled aboard 10 
catcher/processor vessels and 5 t r a w l e r s  d e l i v e r i n g  t h e i r  ca tch  t o  processing 
p l a n t s  i n  Dutch Harbor. Observer repo r t s  c l a s s i f y  " t a r g e t "  species as f o l  1  ows: 

1. Po l l ock  midwater t r a w l  f i s h e r i e s :  i f  the  weight o f  t h e  p o l l o c k  composes 
95% o r  more o f  t he  week's catch. 

2. Po l l ock  bottom t r a w l  f i s h e r i e s :  i f  t h e  weight o f  t he  p o l l o c k  and 
P a c i f i c  cod combined composes more than 50% o f  t he  ca tch  and t h e  weight  
o f  cod i s  l e s s  than 5%. 



3. "Other" bottom t r a w l  f i s h e r i e s :  i f  the  weight o f  t h e  p o l l o c k  and cod 
combined composes more than 50% o f  t he  ca tch  and t h e  weight o f  cod i s  
g rea te r  than o r  equal t o  5% o f  t he  catch; o r  i f  the  f i s h e r y  does n o t  f i t  
i n t o  any o f  t h e  o ther  categor ies.  

The P a c i f i c  h e r r i n g  bycatch r a t e  repor ted  by observers i n  these f i s h e r i e s  ranged 
from ~ 0 . 0 1 %  t o  1.09% (Table 9) .  The h ighest  bycatch r a t e  was recorded by 
observers i n  area 511 "o ther "  bottom t r a w l  f i s h e r i e s .  Because o f  t h e  r e l a t i v e l y  
low 1 eve1 o f  sampl i n g  coverage, these bycatch est imates were n o t  appl i e d  t o  the  
t o t a l  catch.  

Est imates from Average JV/Foreign Observer Bycatch Est imates,  1983-88 

Recent NMFS JV and f o r e i g n  observer est imates o f  h e r r i n g  bycatch r a t e s  by month 
and 1/2" l a t i t u d e  by lo long i tude  prov ide  another method o f  es t ima t ing  bycatch 
r a t e s  i n  t h e  domestic f i s h e r y .  Foreign and JV observer h e r r i n g  bycatch est imates 
f o r  "midwater t r a w l s  t a r g e t t i n g  on p o l l o c k "  (>  95% po l  l o c k  i n  t h e  harves t )  were 
app l i ed  t o  the  f i s h  t i c k e t  repor ted  catches f o r  midwater t r a w l  gear. Observer 
bycatch est imates f o r  "bottom t r a w l s  t a r g e t t i n g  on p o l l o c k "  ( p o l l o c k  and cod > 
50% o f  t h e  t o t a l  ca tch  and cod < 5% o f  t he  catch) were appl i e d  t o  t h e  f i s h  t i c k e t  
repo r ted  p o l l o c k  catches f o r  bottom t r a w l  gear. Foreign and JV observer h e r r i n g  
bycatch est imates f o r  "o ther  bottom t r a w l s "  were app l i ed  t o  t h e  P a c i f i c  cod 
harvest .  

Observer est imates o f  h e r r i n g  bycatch r a t e  f o r  each l / Z O  1 a t i t u d e  by 1' l ong i tude  
area and month were averaged over t he  1983-1988 pe r iod  separa te ly  f o r  p o l l o c k  
midwater t r a w l  t a r g e t  data, p o l l o c k  bottom t raw l  data, and "o the r  bottom t r a w l "  
t a r g e t t e d  data.  Because the  r a t i o  o f  h e r r i n g  t o  p o l l o c k  biomass change over t he  
1983-88 per iod ,  bycatch r a t e s  were adjusted f o r  d i f f e rences  i n  r e l a t i v e  abundance 
when p o l l o c k  f i s h e r y  bycatch r a t e s  were computed. The r a t i o  o f  eastern Ber ing 
Sea h e r r i n g  t o  p o l l o c k  biomass was standardized so t h a t  t h e  r a t i o  f o r  1989 was 
1.0 (Table 10). He r r i ng  bycatch r a t e s  were mu1 t i p 1  i e d  by t h i s  s tandardized r a t i o  
before averaging over  years. Observed h e r r i n g  bycatch r a t e s  f o r  vessel s  
t a r g e t t i n g  on cod were n o t  adjusted f o r  d i f f e rences  i n  r e l a t i v e  s tock  s i z e  over 
t he  1983-88 per iod.  The r e s u l t i n g  da ta  prov ide  f a i r l y  complete coverage o f  t he  
l / Z O  l a t i t u d e  by lo long i tude  areas i n  t h e  Ber ing Sea. For example, f o r  t he  
month o f  Ju l y ,  bycatch r a t e s  i n  p o l l o c k - t a r g e t t e d  JV and f o r e i g n  f i s h e r i e s  were 
h igh  i n  t h e  horseshoe area, s i m i l a r  t o  the  1989 landed d i sca rd  r e p o r t s  from f i s h  
t i c k e t s ,  bu t  a l s o  s u r p r i s i n g l y  h igh  i n  t he  area southeast o f  S t .  Matthew I s l a n d  
and southwest o f  Nunivak I s l a n d  (F igure 16). The h igh  h e r r i n g  bycatch r a t e s  i n  
t h i s  area i n  J u l y  may i n d i c a t e  the  movement o f  Norton Sound and western Alaskan 
stocks d i r e c t l y  o f f sho re  t o  the  w i n t e r i n g  grounds. 

Observer bycatch r a t e s  f o r  1/2" l a t i t u d e  by 1' l ong i tude  area squares are 
computed as the  r a t i o  o f  t he  weight o f  h e r r i n g  t o  the  t o t a l  weight o f  a l l  species 
i n  t he  catch. However f o r  f i s h  t i c k e t  data, on l y  t he  t o t a l  ca tch  o f  t he  t a r g e t  
species was r e a d i l y  a v a i l  able. Therefore the  h e r r i n g  bycatch i s  underest imated 
when observer bycatch r a t e s  are  app l ied  t o  f i s h  t i c k e t  data, t o  t h e  ex ten t  t h a t  
t he  t o t a l  ca tch  i s  much g rea te r  than the  ca tch  o f  j u s t  t he  t a r g e t  species. For 



po l  l o c k  midwater t r a w l  s t h e  underest imat ion i s  re1  a t i v e l y  minor, bu t  f o r  cod and 
po l  l o c k  bottom t r a w l s  the  underest imation could be subs tant i  a1 . 
Foreign and JV observer bycatch da ta  were no t  a v a i l a b l e  f o r  a l l  month and area 
combinations f i s h e d  by t h e  domestic t r a w l  f l e e t .  For areas w i t h  subs tan t i a l  
catches (>  0.05% o f  t he  1989 t o t a l  harvest)  bu t  w i t h  no corresponding observer 
data, t h e  h e r r i n g  bycatch ra tes  f o r  areas immediately surrounding the  miss ing 
area were averaged. For areas t h a t  had no corresponding observer da ta  b u t  had 
r e l a t i v e l y  small amounts o f  catch (c  0.05% o f  t h e  1989 t o t a l  harvest) ,  annual 
average h e r r i n g  bycatch r a t e s  f o r  a l l  areas which had matching observer da ta  were 
used. 

For P a c i f i c  cod, 67% (52,878 tonnes) o f  t h e  f i s h  t i c k e t  ca tch  occurred i n  1/2" 
l a t i t u d e  by 1" l ong i tude  areas f o r  which corresponding observer da ta  were 
avai 1 able. ' The t o t a l  est imated h e r r i n g  bycatch from these areas was 203 tonnes, 
f o r  an annual est imated bycatch r a t e  o f  0.38% (Table 11). Twenty one percent 
o f  t he  ca tch  da ta  occurred i n  areas t h a t  had more than 500 tons o f  catch, bu t  
cou ld  n o t  be assigned a corresponding average observer h e r r i n g  bycatch r a t e  from 
the  same l / Z O  l a t i t u d e  by 1" l ong i tude  area i n  t he  same month. Bycatch r a t e s  
f o r  these catches were assigned the  average bycatch r a t e  o f  t h e  immediately 
surrounding areas w i t h  nonmissing observer da ta  i n  t he  same month. The t o t a l  
est imated h e r r i n g  ca tch  i n  t h i s  category was 319 tonnes, f o r  an annual est imated 
h e r r i n g  bycatch r a t e  o f  1.94%. Twelve percent  o f  t he  ca tch  occurred i n  areas 
t h a t  had l e s s  than 500 tons o f  ca tch  and cou ld  n o t  be assigned a corresponding 
average observer h e r r i n g  bycatch ra te .  Bycatch r a t e s  f o r  these areas were 
assigned the  average bycatch r a t e  f o r  a l l  areas w i t h  corresponding observer 
bycatches o f  0.38%, f o r  an est imated h e r r i n g  bycatch o f  37 tonnes. The t o t a l  
est imated h e r r i n g  bycatch i n  1989 domestic P a c i f i c  cod f i s h e r i e s  us ing  these 
methods was 559 tonnes. 

For p o l l o c k  caught w i t h  bottom t r a w l  gear, 64% (238,985 tonnes) o f  t h e  f i s h  
t i c k e t  ca tch  occurred i n  l / Z O  l a t i t u d e  by 1" l ong i tude  area f o r  which 
corresponding observer da ta  were ava i lab le .  The t o t a l  est imated h e r r i n g  bycatch 
from these areas was 1,437 tonnes, f o r  an annual est imated bycatch r a t e  o f  0.60% 
(Table 11). Twenty f i v e  percent  o f  t he  ca tch  data occurred i n  areas t h a t  had 
more than 2,000 tons o f  catch, bu t  cou ld  n o t  be assigned a corresponding average 
observer h e r r i n g  bycatch r a t e  from e x a c t l y  same 1/2" 1 a t i t u d e  by lo long i tude  
area i n  t h e  same month. Bycatch r a t e s  f o r  these catches were assigned the  
average bycatch r a t e  o f  t he  immediately surrounding areas w i t h  nonmissing 
observer data. The t o t a l  est imated h e r r i n g  catch i n  these areas was 131 tonnes, 
f o r  an annual est imated h e r r i n g  bycatch r a t e  o f  0.14%. Eleven percent  o f  t he  
ca tch  occurred i n  areas t h a t  had l e s s  than 2,000 tons o f  ca tch  and cou ld  n o t  be 
assigned a corresponding average observer h e r r i n g  bycatch r a t e .  Bycatch r a t e s  
f o r  these areas were assigned the  average bycatch r a t e  f o r  a l l  areas w i t h  
corresponding observer bycatches o f  0.60%, f o r  an est imated h e r r i n g  bycatch o f  
240 tonnes. The t o t a l  est imated h e r r i n g  bycatch i n  1989 domestic p o l l o c k  bottom 
t r a w l  f i s h e r i e s  us ing  these methods was 1,808 tonnes. 

For p o l l o c k  caught w i t h  midwater t r a w l  gear, 81% (417,699 tonnes) o f  t he  f i s h  
t i c k e t  catch occurred i n  l / Z O  l a t i t u d e  by 1" l ong i tude  area f o r  which 
corresponding observer da ta  were avai 1 able. The t o t a l  est imated h e r r i n g  bycatch 
from these areas was 248 tonnes, f o r  an annual est imated bycatch r a t e  o f  0.06% 



(Table 11 ) .  Fourteen percent  o f  t h e  ca t ch  d a t a  occurred i n  a r e a s  t h a t  had more 
than 3,000 t o n s  o f  ca t ch ,  but could no t  be assigned a corresponding average 
observer  h e r r i n g  bycatch r a t e  from e x a c t l y  same 1/2" l a t i t u d e  by 1" l ong i tude  
a r e a  i n  t h e  same month. Bycatch r a t e s  f o r  t h e s e  ca t ches  were ass igned  t h e  
average bycatch r a t e  of  the immediately surrounding a r e a s  with nonmi s s i n g  
observer  d a t a .  The t o t a l  es t imated  he r r ing  ca tch  i n  t h e s e  a r e a s  was 83  tonnes ,  
f o r  an annual es t imated  he r r ing  bycatch r a t e  of  0.11%. Five percent  of  t h e  
ca t ch  occur red  i n  a r e a s  t h a t  had l e s s  than 3,000 tons  o f  ca t ch  and could no t  be 
ass igned  a corresponding average observer  he r r ing  bycatch r a t e .  Bycatch r a t e s  
f o r  these a r e a s  were assigned t h e  average bycatch r a t e  f o r  a l l  a r e a s  with 
corresponding observer  bycatches of  0.06%, f o r  an es t imated  he r r ing  bycatch o f  
15 tonnes.  An add i t i ona l  728 tonnes o f  midwater t rawl  po l lock  ca t ch  could not  
be ass igned  t o  a 1/2" l a t i t u d e  by 1" l ong i tude  a r ea .  The average bycatch r a t e  
f o r  matched a r e a s  was appl ied  t o  t h i s  ca t ch ,  r e s u l t i n g  i n  an add i t i ona l  0 .4  tonne 
he r r ing  byeatch e s t ima te .  The t o t a l  es t imated  he r r ing  bycatch i n  1989 domestic 
po l lock  midwater t rawl  f i s h e r i e s  using t h e s e  methods was 346 tonnes .  

Midwater t rawl  and bottom trawl gea r  may not  be completely s epa rab l e  i n  t h e  f i s h  
t i c k e t  da t abase .  I n c o r r e c t  r e p o r t i n g  of  g e a r  codes occurs ,  a s  do m u l t i p l e  gea r  
types  f o r  ca t ch  r epo r t ed  on ind iv idua l  f i s h  t i c k e t s .  In a d d i t i o n ,  the domestic 
f l e e t  i s  r epo r t ed  t o  be i nc reas ing ly  p r o f i c i e n t  a t  f i s h i n g  midwater t rawl  gea r  
c l o s e  t o  the bottom, and bottom trawl gea r  i s  occas iona l ly  f i s h e d  o f f  t h e  bottom. 
For comparison, a s i m i l a r  a n a l y s i s  using pooled midwater t rawl  and bottom trawl 
f i s h  t i c k e t  c a t c h ,  and pooled pol lock midwater t rawl  and pol lock  bottom trawl 
observer  bycatch r a t e s  was performed. Using d a t a  pooled f o r  both g e a r  t ypes ,  
the 1989 he r r ing  bycatch i n  the domestic po l lock  f i s h e r y  f o r  both g e a r s  was 
es t imated  t o  be 2,249 tonnes ,  only s l  i g h t l y  more than t h e  2,154 tonnes es t imated  
f o r  the ana lys i  s with each gear  type  s e p a r a t e l y .  

TOTAL 1989 HERRING BYCATCH 

Bycatch e s t i m a t e s  from t h e  var ious  sources  f o r  1989 groundfi  sh t rawl  f i s h e r i e s  
a r e  summarized i n  Table  12. Herring bycatch i n  the domestic po l lock  f i s h e r y  from 
repo r t ed  landed d i s c a r d  r a t e s  and 1989 JV r a t e s  f o r  a r e a s  521 and 522 i s  
es t imated  t o  t o t a l  a t  l e a s t  1,830-2,034 tonnes.  Although t h e  bycatch r epo r t ed  
on f i s h  t i c k e t s  may underest imate  t h e  ac tua l  bycatch because of  unreported a t -  
s ea  d i s c a r d s ,  t h e  r e l a t i v e l y  l a r g e  f i s h  t i c k e t  sample s i z e  provides  a re1 i a b l e  
e s t i m a t e  o f  t h e  lower bound of  t h e  he r r ing  bycatch r a t e .  Est imates  o f  t h e  
h e r r i n g  bycatch i n  domestic pol lock  f i s h e r i e s  computed by applying 1983-88 
average JV and f o r e i g n  bycatch r a t e s  t o t a l l e d  2,154 tonnes.  

The 103 tonne he r r ing  bycatch from t h e  Por t  Moller cod f i s h e r y  should be a 
reasonably r e l i a b l e  e s t i m a t e  f o r  t h a t  f i s h e r y ,  given t h e  r e l a t i v e l y  high 
propor t ion  o f  observed tows i n  t h e  a r ea .  This  e s t i m a t e  would no t  i nc lude  t h e  
bycatch from cod-ends t h a t  were r e l ea sed  p r i o r  t o  observer  sampling. The 
propor t ion  o f  t h e  ha rves t  observed by NMFS observers  i n  a r e a s  o t h e r  than Por t  
Moller was r e l a t i v e l y  smal l ,  given t h e  numbers of  v e s s e l s  and s h o r t  t ime per iod  
observed. Because o f  t h e  small observer  sample s i z e  i n  1989, bycatch e s t i m a t e s  
from obse rve r s  aboard domestic f i s h i n g  v e s s e l s  i n  a r e a s  o t h e r  than Por t  Moller 



are n o t  1 i k e l y  t o  be h i g h l y  re1  i a b l e .  

Estimates of h e r r i n g  bycatch i n  P a c i f i c  cod f i s h e r i e s  computed by app ly ing  1983- 
88 average JV and fo re ign  bycatch r a t e s  t o t a l l e d  559 tonnes. However, the  
domestic cod f l e e t  f i s h e s  i n  some areas t h a t  were n o t  f i s h e d  by f o r e i g n  and JV 
f l e e t s .  T h i r t y  t h ree  percent  o f  t h e  1989 domestic cod catch occurred i n  1/2' 
l a t i t u d e  by 1' l ong i tude  areas i n  months f o r  which no comparable f o r e i g n  o r  JV 
data  were avai 1 able. 

The t o t a l  h e r r i n g  bycatch computed by apply ing 1983-88 average JV and f o r e i g n  
observer bycatch r a t e s  t o  the  1989 domestic harvest  and by us ing  t h e  1989 
observer r e p o r t s  o f  JV h e r r i n g  bycatch t o t a l s  5,301 tonnes (Table 12). This  
f i g u r e  i s  s l i g h t l y  g rea te r  than the  4,521-4,725 tonne range computed by app ly ing  
the  1989 JV bycatch r a t e  i n  area 521-522 p o l l o c k  f i s h e r i e s  t o  domestic harvests 
i n  those areas and t h e  bycatch computed from landed d i sca rd  r a t e s  i n  remaining 
areas. 

1983-1989 HERRING BYCATCH EXPLOITATION RATES 

Tota l  h e r r i n g  bycatch from a1 1 sources increased s l  i g h t l y  from 1983-86 when on ly  
f o r e i g n  and JV f l e e t s  took  s i g n i f i c a n t  amounts o f  catch (Table 5) t o  1989 (Table 
12). Domestic g roundf ish  harvests became subs tan t i a l  i n  1987 and 1988; no 
h e r r i n g  bycatch est imates are  a v a i l a b l e  f o r  these years, a l though an est imate 
us ing  1/2' l a t i t u d e  by 1' l ong i tude  average observer bycatch r a t e s  cou ld  be 
performed. Her r i ng  bycatch e x p l o i t a t i o n  r a t e s  were computed as t h e  r a t i o  o f  t he  
est imated h e r r i n g  bycatch t o  the  est imated stock s i z e  i n  August. Most h e r r i n g  
bycatch was est imated t o  occur i n  August, based on the  fore ign-JV observer-based 
ana lys is .  May h e r r i n g  spawning biomass est imates were p ro jec ted  t o  August 
assuming an instantaneous na tu ra l  m o r t a l i t y  r a t e  o f  0.45. Her r i ng  bycatch 
e x p l o i t a t i o n  r a t e s  increased from l e s s  than 2% i n  1983 t o  4%-5% i n  1989 (F igure 
17).  I f  the  1989 bycatch i s  compared t o  the  p ro jec ted  1990 h e r r i n g  s tock  s ize ,  
bycatch e x p l o i t a t i o n  r a t e s  would be 7%-8%. 

These e x p l o i t a t i o n  r a t e s  apply t o  the  t o t a l  biomass o f  h e r r i n g  spawning i n  t he  
eastern Ber ing Sea. However, t r a w l  bycatch removals may n o t  be d i s t r i b u t e d  
equa l l y  across each d i s c r e t e  h e r r i n g  spawning stock. A s tock  i d e n t i f i c a t i o n  
study designed t o  t e s t  t he  hypothesis t h a t  h e r r i n g  t r a v e l  i n  d i s c r e t e  schools 
by s tock  was performed by ADF&G and NMFS du r ing  t h e  summer o f  1989. Resul ts  o f  
t h i s  s tudy w i l l  be a v a i l a b l e  i n  February 1990. I f  h e r r i n g  do aggregate by 
d i s c r e t e  s tock  d u r i n g  t h e  annual migra t ion ,  i t i s  poss ib le  t h a t  bycatch 
e x p l o i t a t i o n  r a t e s  cou ld  vary s u b s t a n t i a l l y  from s tock  t o  stock. Several o f  t h e  
eastern Ber ing Sea stocks, p a r t i c u l a r l y  those a t  Nelson and Nunivak Is lands  are 
reduced i n  s i z e  and cou ld  be e a s i l y  adversely a f f e c t e d  by t r a w l i n g  e f f o r t  on 
1 ocal i zed areas. 



DISCUSSION 

Areas o f  p o t e n t i a l  h igh  h e r r i n g  bycatch occur along the  l a t e  summer h e r r i n g  
m ig ra t i on  rou tes  and on the  h e r r i n g  w i n t e r i n g  grounds i n  t h e  c e n t r a l  Ber ing Sea. 
B r i s t o l  Bay and Kuskokwim Bay h e r r i n g  occur along the  Alaska Peninsula and are 
i n te rcep ted  by the  horseshoe area po l  l o c k  f i s h e r y  i n  Ju l y ,  August and September. 
Another area o f  h igh  h e r r i n g  bycatch occurs southwest o f  Nunivak I s 1  and i n  J u l y  
and August, l i k e l y  i n v o l v i n g  stocks between Norton Sound and Kuskokwim Bay. As 
demonstrated by t h e  h igh  1989 JV h e r r i n g  bycatches i n  NMFS r e p o r t i n g  areas 521- 
522, concent ra t ions  o f  h e r r i n g  are s t i l l  found n o r t h  and west o f  t h e  P r i b i l o f s  
du r ing  t h e  w i n t e r  months. 

The d r a f t  f i s h e r y  management p lan  (FMP) f o r  Ber ing Sea h e r r i n g  submitted by the  
North Paci f i c  F i  sher ies  Management Counci 1  (NPFMC) t o  the  Secretary of Commerce 
i n  November 1983 (NPFMC 1983) contained a  number o f  op t ions  f o r  " h e r r i n g  savings 
areas" w i t h  measures t o  avoid subs tan t i a l  t r a w l  bycatches o f  he r r i ng .  Most o f  
these areas were centered around the  c e n t r a l  Ber ing Sea h e r r i n g  w i n t e r i n g  area. 
Aggregations o f  h e r r i n g  on t h e  w i n t e r i n g  grounds n o r t h  and west o f  t h e  P r i  b i l o f  
Is lands  were t a r g e t t e d  by f o r e i g n  f l e e t s  du r ing  t h e  1960s and 1970s. A f t e r  t he  
p r o h i b i t i o n  o f  t a r g e t t e d  h e r r i n g  f i s h i n g  by f o r e i g n  vessel s, f ede ra l  f o r e i g n  
f i s h i n g  r e g u l a t i o n s  es tab l ished a  spec ia l  h e r r i n g  zone northwest o f  t h e  P r i b i l o f  
Is lands,  bounded by l a t i t u d e s  58'0' t o  59'30' and long i tudes  172" t o  175'. 
Foreign f i s h i n g  was al lowed i n  the  h e r r i n g  zone, bu t  between September 1 and 
A p r i l  30 spec ia l  d e t a i  1  ed weekly r e p o r t i n g  o f  catch and e f f o r t  da ta  was requ i red  
o f  a l l  vessels f i s h i n g  i n  t he  zone. L i t t l e  f i s h i n g  e f f o r t  occurred i n  t h e  zone 
a f t e r  t he  impos i t i on  o f  t he  r e p o r t i n g  requirements, apparent ly  due t o  the  
i ncreased record  keepi ng and r e p o r t  i ng requ i  rements ( J  . Smoker, Nat i onal Mari  ne 
F i she r ies  Service, Juneau, personal communication). 

Fur ther  analyses o f  h e r r i n g  bycatches by t ime and area are poss ib le  than are 
documented i n  t h i s  r e p o r t .  The r e l a t i v e l y  small 1/2' l a t i t u d e  by 1' l ong i tude  
s t r a t a  a v a i l a b l e  f o r  both f i s h  t i c k e t  catches and f o r  JV, fo re ign ,  and domestic 
observer da ta  a l l ow  f o r  d e t a i l e d  analyses t h a t  cou ld  be used t o  i n d i c a t e  
re1 a t i v e l y  p rec i se  t ime per iods and areas where concentrat ions o f  h e r r i n g  are 
l i k e l y  t o  be encountered. These data are  considerably more recen t  than t h e  da ta  
used t o  develop t h e  h e r r i n g  bycatch c o n t r o l  measures o f  t h e  1983 d r a f t  h e r r i n g  
FMP (NPFMC 1983). 

More d e t a i l e d  ana lys i s  o f  these bycatch da ta  may revea l  o the r  f ea tu res  o f  h e r r i n g  
migra t ion .  For example, t he  h igh  h e r r i n g  bycatch r a t e s  southwest o f  Nunivak 
I s l a n d  i n  J u l y  l i k e l y  i n d i c a t e  the  movement o f  Norton Sound, Cape Romanzof and 
o the r  western Alaskan stocks d i r e c t l y  o f fshore .  While i t  has been c l e a r l y  
demonstrated t h a t  Togiak stocks migra te  c lockwise around B r i  st01 Bay, t he  
d i r e c t i o n  o f  movement f o r  Kuskokwim Bay, Nelson I s 1  and, and Nunivak I s 1  and stocks 
i s  l e s s  c l e a r .  The scale p a t t e r n  analyses o f  Rogers and Schnepf (1985) i n d i c a t e d  
t h a t  Nelson I s l a n d  stocks might be present  i n  J u l y  a t  Dutch Harbor, bu t  t he  
evidence was inconc lus ive .  It i s  poss ib le  t h a t  these stocks move d i r e c t l y  
o f f sho re  and are represented i n  t he  h igh  h e r r i n g  bycatch r a t e s  southwest o f  
Nunivak I s l a n d  i n  Ju l y .  

No est imates of t he  amount o f  h e r r i n g  captured i n  t r a w l  cod-ends and re leased 



i s  a v a i l  able, a1 though the re  were r e p o r t s  o f  such events occu r r i ng  i n  t h e  1989 
f i s h e r y .  For t h i s  reason, t he  4,521-5,301 tonne range o f  h e r r i n g  bycatch 
est imates computed f o r  t he  domestic t r a w l  f l e e t  l i k e l y  represents a lower bound 
o f  t he  ac tua l  harvest .  Her r ing  m o r t a l i t y  i n  t r a w l  gear i s  l i k e l y  t o  be very 
high, even i f  cod-ends are opened immediately a f t e r  t he  t r a w l  i s  ra ised.  Her r i ng  
bycatch computed by app ly ing  JV and f o r e i g n  h e r r i n g  bycatch r a t e s  t o  f i s h  t i c k e t  
catch da ta  a1 so underestimated h e r r i n g  bycatch. JV and f o r e i g n  observer h e r r i n g  
bycatch r a t e s  are computed as t h e  r a t i o  o f  the  weight o f  h e r r i n g  t o  t h e  t o t a l  
ca tch  weight.  For ease o f  computation, observer bycatch r a t e s  were appl i e d  on ly  
t o  the  r e t a i n e d  ca tch  o f  t he  s i n g l e  t a r g e t  species i n  t h e  f i s h  t i c k e t  catch. 
The degree o f  underest imat ion i s  g rea te r  f o r  bottom t r a w l  da ta  than f o r  midwater 
t r a w l  data.  

Inshore h e r r i n g  f i s h e r i e s  are managed under an Alaska Board o f  F i she r ies  harvest  
p o l i c y  t h a t  se ts  maximum e x p l o i t a t i o n  r a t e s  a t  20%. I n  some areas, t h e  maximum 
commercial e x p l o i t a t i o n  r a t e  i s  se t  a t  15% t o  a l l ow  f o r  a  h i s t o r i c  subsistence 
u t i l i z a t i o n .  I f  h e r r i n g  stock s izes  dec l ine ,  t he  Board has d i r e c t e d  ADF&G t o  
reduce t h e  e x p l o i t a t i o n  r a t e .  When h e r r i n g  stock s izes  decl i n e  below es tab l  i shed 
th resho lds  i n  each area, commercial f i s h e r i e s  are closed. The Board o f  F i she r ies  
has a l lowed mixed s tock  h e r r i n g  food and b a i t  f i s h e r i e s  i n  some areas, b u t  has 
d i r e c t e d  t h a t  t o t a l  e x p l o i t a t i o n  r a t e s  no t  exceed 20%. Based on the  s tock  
i d e n t i f i c a t i o n  ana lys i s  t h a t  showed t h a t  Togiak stocks were by f a r  t he  dominant 
s tock i n  t h e  Dutch Harbor food and b a i t  h e r r i n g  f i she ry ,  t h e  Board o f  F i she r ies  
assigned t h e  Dutch Harbor harvest  t o  t he  Togiak stock. The Board took  a c t i o n  
i n  November 1989 t o  reduce the  Dutch Harbor food and b a i t  h e r r i n g  harvest  t o  no 
more than 7% o f  t h e  a l lowab le  harvest  a t  Togiak, w i t h  combined harves t  i n  food 
and b a i t  and sac roe  f i s h e r i e s  n o t  t o  exceed 20% o f  t he  Togi ak stock.  The Board 
f u r t h e r  d i r e c t e d  ADF&G t o  c lose  the  Dutch Harbor food and b a i t  f i s h e r y  i f  
subsistence harvests o f  o ther  stocks from T o g i a k t o  Norton Sound were threatened. 
Because t h e  t r a w l  bycatch e x p l o i t a t i o n  r a t e  has been small and domestic t r a w l  
bycatch was unknown, t h e  Board has n o t  p rev ious l y  incorpora ted  t r a w l  bycatch i n t o  
t h e i r  Ber ing  Sea h e r r i n g  harvest  po l  i c y .  With the  recent  evidence t h a t  t h e  t raw l  
bycatch e x p l o i t a t i o n  r a t e  i s  s i g n i f i c a n t ,  h e r r i n g  stocks are  c u r r e n t l y  being 
over f i shed under t h e  Board's harvest  p o l i c y .  



CONCLUSIONS 

1. The total herring bycatch in trawl fisheries was estimated to be at least 
4,521-5,301 tonnes in 1989. 

2. Bering Sea herring stocks are declining and are projected to decline below 
threshold 1 eve1 s where commerci a1 fisheries are a1 lowed at Nelson Is1 and and 
Nunivak Island in 1990. 

3. Herring bycatch exploitation rates have increased from less than 2% in 1983 
to 4%-5% in 1989, and are projected to increase further in 1990. 

4. When trawl herring bycatch is considered, the maximum allowable herring 
exploitation rates under the A1 aska Board of Fisheries herring harvest pol icy 
are being exceeded. 

5. Western A1 askan communi ties experienced difficulties in harvesting herring 
for subsistence purposes during herring stock declines in the 1970s. 

6. Foreign fi shi ng records and scale pattern analyses demonstrate that herring 
stocks that spawn in Bristol Bay migrate clockwise around Bristol Bay, 
arriving on the wintering grounds north and west of the Pribilofs in 
September. 

7. Herring stocks spawning north of Bristol Bay appear to move more directly 
offshore after spawning. It is uncertain whether herring stocks from 
Kuskokwim Bay to Nelson Island move directly offshore or follow a clockwise 
migratory pattern like Bristol Bay stocks. 

8. Fi sh ticket records of herring 1 anded di scard underestimate total herring 
catch, but range from 834-1,038 tonnes for the Unimak Pass area. 

9. Herring bycatch estimated by applying 1983-1988 average foreign and J V  
observer bycatch rates by 1/2' latitude by 1' longitude area by month to 1989 
fish ticket catches by 1/2' latitude by l o  longitude by month was 559 tonnes 
for Pacific cod fisheries, 1,808 tonnes for pollock bottom trawl fisheries 
and 346 tonnes for pollock midwater trawl fisheries. 

10. Additional analyses of 1983-1988 observer bycatch rates by 1/2' latitude by 
1' 1 ongi tude area by month could be used to determine appropriate areas and 
time periods for possible herring bycatch control measures. 
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Figure 1. Distribution of herring in the eastern Bering Sea 
in October, 1964. (from Rumyantsev and Darda 1970). 

1 = mature 
2 = immature 
3 = mixed 
4 = investigated region 
5 = 200 rn isobath 



Figure 2. Locat ion o f  Soviet  h e r r i n g  f i s h e r i e s  i n  the  eastern Ber ing Sea, 1964- 
65 t o  1973-74 (from the  d r a f t  Ber ing Sea Her r i ng  F ishery  Management 
Plan, North Pac i f i c  F isher ies  Management Counci 1 ,  Anchorage). 



Figure 3. Location of Japanese trawl (striped) and gi 1 1  net (stipl ed) fisheries 
in the eastern Bering Sea, 1968-69 to 1973-74 (from the draft Bering 
Sea Herring Fishery Management Plan, North Pacific Fisheries 
Management Council, Anchorage). 



Figure 4. Location of the spawning and winter grounds (oval areas) of main 
western and eastern Bering Sea Pacific herring stocks and routes of 
migration of eastern stocks to spawning areas (from the draft Bering 
Sea Herring Fishery Management Plan, North Pacific Fisheries 
Management Council, Anchorage). 



Figure 5. Summer and autumn migrat ion rou te s  t o  win ter  grounds. Large s o l i d  
arrow: 2rea of reappearance in  o f f sho re  waters  a s  determined by 
Sovie t  research  and Japanese ca tches .  Large dashed arrow: a rea  of 
autumn reappearance in  o f f sho re  waters  repor ted  from Sovie t  research .  
Small arrows poss ib l e  summer feeding rou te s  and autumn migrat ion 
rou te s  (from Wespestad and Barton 1979). 



Figure 6 .  Spawning biomass of eastern Bering Sea herring stocks from 1983 
through 1989, and the projected 1990 spawning biomass. 



Ye- 

Figure 7. Spatial distribution of the pollock catch from the 1989 domestic 
groundfish trawl fishery in the Bering Sea/Aleutians area from fish 
tickets, by l/ZO by lo statistical area, smoothed by distance 
weighted least squares. 
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Figure 8. Monthly catch o f  p o l l o c k  from the  1989 domestic t r a w l  f i s h e r y  i n  the  
Ber ing Sea/Al eu t  i ans area through December 9 (source: Paci f i c  Coast 
F ishery  In fo rmat ion  System, P a c i f i c  States Marine F i she r ies  
Commi s s i  on, Port1 and). 



Figure 9. Spatial distribution of the Pacific cod catch from the 1989 domestic 
groundfish trawl fishery in the Bering Sea/Aleutians area from fish 
tickets, by 1/2' by 1' statistical area, smoothed by distance 
weighted least squares. 





Figure 11. Spatial distribution of the combined 1989 domestic pollock and cod 
harvest in NMFS reporting areas 521 and 522 in September and October 
1989, smoothed by distance weighted least squares. 



Figure 12. ADF&G statistical areas of the Unimak Pass DAP pollock fishery in 
1988 and 1989. 
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Figure 13. Frequency d i s t r i b u t i o n  o f  her r ing  bycatch r a t e s  f o r  a l l  landings i n  
t h e  Unimak Pass f i s h  t i c k e t  sample. 
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Figure 14. Frequency distribution of herring bycatch rates for del iveries to 
the processor judged most re1 i abl e in reporting herring 1 anded 
discard. 





Figure 16. Spatial distribution of the 1983-1988 average herring bycatch rate 
in foreign and JV pollock fisheries during July, by 1/2"  by 1' 
statistical area, smoothed by distance weighted least squares. 
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Figure 17. Herring bycatch exploitation rate in the Bering Sea/Al euti ans area 
from 1983 through 1989. 



Table 1. Sunnary o f  the 1989 Alaska her r ing  seasan and the pre l iminary forecast f o r  the 1990 season. 
Harvests and spawning b i m s s e s  are L is ted i n  shor t  tons (2,000 lbs). 

1989 1990 
opening Exploi-  Mean 
o r  F i r s t  

Harvest Harvest - - 
t a t i o n  Ut. Spawning Stock Status 

Rate (g)  Biomass Level - - - -  Trend Stock/Fishery 

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

Prince Chn. Sound 
Seine 
G i l l  Net 
Pound Kelp 
Wi ld  Kelp 
Food and B a i t  
Tota l  

Lower 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  
Kamishak 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 B a i t  

Eastern Shel ikof 
Other Kodiak 

Chignik Sac Roe 

Alaska Peninsula 
Por t  Mo l le r  
South Peninsula 
Dutch Harbor 

Food and B a i t  

B r i s t o l  Bay (Togiak) 
Seine 
G i  11 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 S o d  
G i  11 Net 
Beach Seine 
Total 

Port Clarence 

Harvest 

3/20 592 
3/3 1 11,700 
4/28 547 

Closed due t o  Low stock 

3,300 Depressed Decl ining 
15.0% 118 27,000 Moderate Decl ining 
10.2% 3,150 Depressed Decl i n ing  

Depressed Stable 
4,000 High 

Moderate Stable 

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  

11/01 190 
20.0% 127 53,943 High Stable 

Closed due t o  o i l  
4/20 171 
4/20 4,800 1 0 . 0 % ~  201 28,653 High Stable 

Unknown Depressed Increasing 
Unknown Depressed Increasing 

200 Moderate Stable 

200 Unknown Moderate Stable 

Unknown 

220 2,500 Moderate s tab le 
250 Unknown Moderate s tab le 

20.0% 361 56,020 Moderate Decl ining 

15.0% 1,560 Moderate Decl ining 
15.0% 2,330 Moderate 
15.0% 2,020 
15.0% 320 Decl ining 
10.0% 2,050 Decl in ing 

15.0% 2,410 Decl in ing 

4,771 

No harvest 

20.0% 16,520 Moderate Stable 

Sac Roe Harvest Total: 
9 

40,952 31,019 
Food and Ba i t  Harvest Total: 7,076 6,739 

Total Herr ing Harvest: 48,028 37,758 

a Harvest o f  spawn-on-kelp product i n  shor t  tons. 
Pre l iminary 1989 f o o d h a i t  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 o f  1,532 and 863 tons f o r  pound and w i l d  spawn on ke lp  f isher ies.  
Kamishak D i s t r i c t  exp lo i ta t ion  r a t e  includes 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 below m i n i m  f o r  comnercial harvest; f ishery w i l l  be opened if threshold biomass observe 
Sac roe statewide t o t a l  harvests do not include allowances for  spawn-on-kelp f i shery  mor ta l i t y .  



Tab1 e 2. Groundf i sh harvests i n  t he  eastern Ber ing Sea/Al e u t i  ans area repor ted  
through December 8, 198ga, and t h e  p o t e n t i a l  f o r  s i g n i f i c a n t  h e r r i n g  
bycatch. 

Speci es 

- 

Herr i  ng 
Bycatch 

DAP JVP Tota l  M i a 1  

Arrowtooth Flounder 

Green1 and' Turbot 

Rock Sole 

Ye l l ow f in  Sole 

Other F l a t f i s h  

Rockf ish 

A t  ka Mackerel 

P a c i f i c  Cod 

Sabl e f  i sh 

Pol 1 ock 

Other Groundf i sh 

Low 

Low 

Low 

b h t i a 1  

Low 

Low 

Low 

High 

Low 

High 

Low 

Tota l  1,058,011 514,710 1,572,721 

"Source: P a c i f i c  Coast F ishery Information (PacFIN) r e p o r t  f o r  December 8, 1989, 
P a c i f i c  States Marine Fishery Commission, Port land, Oregon. 



Table 3. He r r i ng  bycatch (tonnes) by j o i n t  venture groundf ish  t r a w l  vessels 
i n  t h e  Ber ing Sea/Al eu t ians  area i n  1989 by NMFS r e p o r t i n g  area and 
t a r g e t  f i s h e r y  (Source: 3 .  Berger, Nat ional  Marine F i she r ies  Service, 
Seat t le ,  personal communication). 

NMFS Pol 1 oc k Po l lock  Other 
Report ing Ye1 1 owf i n Bottom Midwater Bottom 

Area Sole Trawl Trawl Trawl Tota l  

To ta l  0 .1 1,479.3 805.3 303.3 2,588.0 



'able 4. Herr ing bycatch, a l l  species harvest, and her r ing  bycatch r a t e  from 
1989 j o i n t  venture t rawl  f i she r i es  t a rge t t i ng  on po l lock  and "other"  
( p r ima r i l y  Pac i f i c  cod) species i n  the Bering Sea. October data are 
p re l  iminary. Source: J. Smoker, NMFS A1 aska Region. 

A. Prel iminary est imate o f  groundfish catch i n  tonnes: 

NMFS R e ~ o r t i n q  Area 
Month 51 1 513 514 515 516 517 52 1 522 Total 

1 15,359 5,950 0 3 7 0 43,464 0 0 64,811 

B. Prel iminary estimate o f  he r r ing  bycatch i n  tonnes: 

Month 
1 

NMFS R e ~ o r t i n q  Area 
51 1 513 514 515 516 517 52 1 522 
0 0 0 0 0 0 0 0 

Total  
0 
0 
0 
0 
0 
0 
0 
0 

1,329 
1,017 

C. Prel iminary est imate o f  he r r ing  bycatch as percent by weight o f  t o t a l  catch: 

NMFS R e ~ o r t i n q  Area 
Month 51 1 513 514 515 516 517 

1 0% 0% 0% 0% 0% 0% 
2 0% 0% 0% 0% 0% 0% 
3 0% 0% 0% 0% 0% 0% 
4 0% 0% 0% 0% 0% 0% 
5 0% 0% 0% 0% 0% 0% 
6 0% 0% 0% 0% 0% 0% 
7 0% 0% 0% 0% 0% 0% 
8 0% 0% 0% 0% 0% 0% 
9 0.30% 0.14% 0.02% 2.45% 0% 0.24% 
10 0% 0.11% 0% 0% 0% 0.01% 

Total 
0% 



Table 5. Est imated catches o f  groundf ish (1,000s t )  taken by the  f o r e i g n  and 
j o i n t  venture f i s h e r i e s  i n  t he  Ber ing Sea/Aleutian I s 1  ands region,  
1977-1986. 

rollock 
Pacific cod 
Sablotisn 

nckeraL 
A L L  rockCi8h 
rolloutin 8010 
Turboem and 

o a r  Lbei i8h  
Pacific horring 
bthor i frh  

Pollock 
PacLfic cod 
Sablet irh 
A&& ~ c k O r 8 l  
A 1 1  rocktirh 
Yollowtln solo 
f U C b O C 8  and 

othor f h t f i r h  
Pacific h o r r i n e  
Othor Lirb 
Squid 
SnAil .  
mAL 

a S u e i s t i c s  ebr 1977-05 L r a  mrpo? e t  a l . ,  1907. 

b Japan ropo+ud yeLlowth r o b  a m b i n d  w l t h  o m ?  floundocs. 



Table 6. Harvest o f  p o l l o c k  and P a c i f i c  cod by domestic t r a w l  vessels i n  NMFS 
r e p o r t i n g  areas 521 and 522 i n  September and October, from ADF&G f i s h  
t i c k e t s ,  bycatch r a t e s  from JV f i s h e r i e s  i n  t h e  same month and 
r e p o r t i n g  area from Table 4, and the  est imated bycatch o f  h e r r i n g  
i n  t h e  domestic t r a w l  f i s h e r y  i n  areas 521 and 522 computed by 
app ly ing  the  JV bycatch r a t e s  t o  the  domestic harvest .  

A. Fish t i cke t  estimates o f  pollock and cod harvest (tonnes): 

NMFS R e ~ o r t i n q  Area 
Month 521 522 Tota l  

To ta l  : 42,127 858 42,985 

B. Preliminary estimate o f  herring bycatch rates from JV observer data: 

NMFS R e ~ o r t i n q  Area 
Month 52 1 522 

C. Estimated o f  herring bycatch i n  tonnes: 

NMFS R e ~ o r t i n q  Area 
Month 52 1 522 Total  

To ta l  : 952 4 4 996 
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Table 8. Summary of the species composition and incidence of prohibited 
species in the 1989 Port Moller Pacific cod fishery. (from NMFS 
domestic fishery report to the North Pacific Fishery Management 
Counci 1 , September 1989) . 

S- & I= Port M d k r  Fisheq 
(624 days on the ground; target = P d c  cod/pollock) 

- 

A Preliminarv estimate of mundfish catch (area 512k 

Metric tons Percent of catch 

Yell& sole 
Rock sole 
Other flatfish 
Arrowtooth flounder 
Waileye pollock 
Pacific cod 
Sablefish 
Other fish 
Noriallocated species 

Total 

B. Preliminam estimate of ~rohibited s~ecies catch (area 512): 

Estimated numbers Number ~ e r  metric ton 

Red king crab 13,940 
Bairdi Tanner crab 5,225 
Other Tanner crab 34 
Chinook salmon 9 
0 ther salmon 14 
Pacific halibut 44,914 

Pacific haliiut 
Pacific herring 

Estimated weieht (kel He uer metric ton Percent of catch 



Table 9. Preliminary summary of the Pacific herring bycatch rate (weight of 
Pacific herring divided by weight of all species, expressed as 
percentage) from NMFS observers pl aced aboard domestic trawl vessel s 
during August and September 1989 (from unpublished NMFS domestic 
fishery report to the North Pacific Fi shery Management Counci 1 , 
September, 1989) . 

Fishery NMFS Reporting Area 

Pol 1 ock midwater trawl 

Pol 1 ock bottom trawl 

"Other" bottom trawl 



Table 10. Comparison o f  r e l a t i v e  strengths o f  her r ing  and po l lock  stocks i n  
t h e  eastern Bering Sea, 1983-1988. 

Herr ingspawning P o l l o c k S t o c k S i z e  ' R a t i o  R e l a t i v e  
Year Biomass (tonnes) (tonnes)" Rat io  t o  1989 

"Source : Wespestad (1989).  



Table 11. Summary o f  h e r r i n g  byca tch  es t imated  by a p p l y i n g  1983-88 average 
f o r e i g n  and JV bycatch r a t e s  by l / Z O  by lo s t a t i s t i c a l  area and month 
t o  t h e  domest ic f i s h  t i c k e t  ca t ch  da ta  by 1/2" by lo s t a t i s t i c a l  area 
and month f o r  p o l  l o c k  and cod t a r g e t t e d  g round f i sh  t r a w l  f i s h e r i e s .  

-- 

Target  F i she ry  

Est imated Est imated 
Targe t  H e r r i n g  Bycatch 

Catch Catch Rate 

P a c i f i c  Cod Trawl 

Matched. Areas 52,878 203 O.WO 
Unmatched areas, > 500 tonnes t o t a l  ha rves t  

( us i ng  byca tch  r a t e  f rom a d j o i n i n g  areas) 16,453 319 1.94% 
Unmatched areas, < 500 tonnes t o t a l  ha rves t  

( us i ng  byca tch  r a t e  f rom matched areas) 9,725 3 7 0.38% 

TOTAL : 79,056 559 0.71% 

Pol 1  ock Bottom Trawl 

Matched Areas 238,985 
Unmatched areas, > 2,000 tonnes t o t a l  harves t  

( us i ng  byca tch  r a t e  f rom a d j o i n i n g  areas) 91,544 
Unmatched areas, < 2,000 tonnes t o t a l  ha rves t  

( us i ng  byca tch  r a t e  f rom matched areas) 39,961 

TOTAL : 370,490 

Pol 1  ock Midwater Trawl 

Matched Areas 417,699 
Unmatched areas, > 3,000 tonnes t o t a l  ha rves t  

( us i ng  byca tch  r a t e  f rom a d j o i n i n g  areas) 74,334 
Unmatched areas, < 3,000 tonnes t o t a l  ha rves t  

( us i ng  byca tch  r a t e  f rom matched areas) 25,362 
Unknown area 

(us ing  byca tch  r a t e  f rom matched areas) 728 

TOTAL : 518,123 

ALL SPECIES TOTAL: 2,713 



Table 12. Summaryof h e r r i n g  b y c a t c h e s t i m a t e s  f o r  t h e  1 9 8 9 e a s t e r n B e r i n g S e a  
g r o u n d f i  sh t r a w l  f i s h e r y .  

F i she ry  

H i s t o r i c a l  
Observer 

Other  Samples 

Domestic Tr.aw1 F i  sherv 

Pol 1  oc k  

Sept. -Oct., areas 521/522 
based on 1989 JV bycatch r a t e s  996 

Areas 511,513,515,527, based on 
Unimak Pass landed d i s c a r d  r a t e s  834-1.038 

T o t a l  Pol 1  ock 3,830-2,034 

Cod 

P o r t  M o l l  e r  ( f r om 1989 observers) 103 

A1 1 Be r i ng  Sea 

J o i n t  Venture ( f rom 1989 observers)  2,588 2,588 

TOTAL 4,521-4,725 5,301 
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