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Summary 

Fifteen researchers and  managers from United S ta tes  and 

Canadian f i shery  agencies attended a workshop a t  Tiburon, Cali- 

fornia  in July 1983. 

ea t e  fu ture  research needed fo r  the management o f  sablef ish stocks 

a n d  f i she r i e s .  

The object ive of the meeting was t o  delin- 

After a consideration o f  p a s t  and present research and of 

sablef ish management problems, the workshop produced recommenda- 

t ions  which encompassed the  following research and  management 

areas .  

1 .  Immediate Management Strategy Investigations 

2 .  Monitoring and  Sampling 

3 .  

4 .  Relative Biomass Production 

5. Stock Ident i f ica t ion  and Movement 

Age Validation and  Production A g i n g  

The spec i f i c  recommendations will be useful t o  agencies 

charged w i t h  the  respons ib i l i ty  o f  sablef ish management. 

u p  meetings will  be needed t o  coordinate and t rack the implemen- 

t a t i o n  o f  these recommendations. 

Follow- 
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Introduction 

Sablef ish,  Anoplopoma fimbria,  has recently become the object 

of special i n t e r e s t  by Pacif ic  Coast f ishery research and manage- 

ment agencies. This has resul ted from greater  management respon- 

s i b i l i t i e s  i n  the  United S ta tes  and from an increasing market 

demand. 

In March 1983 the  University of Alaska Sea Grant Program 

coordinated the International Sablefish Symposium, held a t  

Anchorage, Alaska. A t  t h a t  meeting s c i e n t i s t s  from several North 

Pacif ic  nations presented reports  on past and current sablef ish 

research a c t i v i t i e s .  As a sequel t o  the Symposium, a workshop 

w i t h  the  object ive of defining spec i f ic  research needs for sable- 

f i s h  management was held a t  the  Tiburon Laboratory, Southwest 

Fisheries Center, in July 1983 under the sponsorship o f  the 

National Marine Fisheries Service,  NOAA. This workshop was 

attended by f ishery workers from most agencies along the Pacif ic  

Coast (Table 1 ) ;  unfortunately,  s c i e n t i s t s  from Alaska were 

unable t o  par t ic ipa te .  Workshop r e su l t s  should be useful t o  

regional f ishery management councils,  National Marine Fisheries 

Service un i t s ,  s t a t e  f ishery agencies, Canada, and the Canada- 

U.S. Groundfish Committee. 
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Table 1 . - -Pa r t i c i pan ts  i n  Sab le f i sh  Workshop 

M r .  Norman J. Abramson 
Nat iona l  Marine F i she r ies  Serv ice  
Southwest F i she r ies  Center 
Tiburon. CA 94920 

D r .  Richard J. Beamish 
Dept. o f  F i she r ies  and Oceans 
P a c i f i c  B i o l o g i c a l  S t a t i o n  
Nanaimo. B. C. 
Canada V9R 5K6 

M r .  Tom Dark 
Nat iona l  Marine F i she r ies  Serv ice  
Northwest and Alaska F i she r ies  Center 
Sea t t l e ,  WA 98112 

M r .  Maxwell E ld r i dge  
Nat iona l  Marine F i she r ies  Serv ice  
Southwest F i she r ies  Center 
Tiburon, CA 94920 

M r .  Svein Fougner 
Nat iona l  Marine F i she r ies  Serv ice  
Southwest Region 
Terminal I s land ,  CA 90731 

M r .  Jim Hardwick 
C a l i f o r n i a  Dept. o f  F i sh  and Game 
Monterey. CA 93940 

M r .  L a r r y  Hreha 
Oregon Dept. o f  F i sh  and W i l d l i f e  
As tor ia ,  OR 97103 

D r .  John Hunter 
Nat iona l  Marine F i she r ies  Serv ice  
Southwest F i she r ies  Center 
La J o l l a ,  CA 92038 

M r .  Tom Jow 
C a l i f o r n i a  Dept. o f  F i sh  and Game 
Menlo Park, CA 94025 

D r .  W i l l i am H.  Lenarz 
Nat iona l  Marine F i she r ies  Serv ice  
Southwest F isher ies  Center 
Tiburon, CA 94920 

M r .  Gordon MacFarlane 
Dept. o f  F isher ies  and Oceans 
P a c i f i c  B i o l o g i c a l  S t a t i o n  
Nanaimo, B. C. 
Canada V9R 5K6 

M r .  A l l a n  M i l l i k a n  
Washington Dept. o f  F i she r ies  
Sea t t l e ,  WA 98105 

Dr .  Gary S t a u f f e r  
Nat iona l  Marine F i she r ies  Serv ice  
Northwest and Alaska F i she r ies  Center 
Seat t le ,  WA 98112 

M r .  Edward Ueber 
Nat iona l  Marine F isher ies  Serv ice  
Southwest F i she r ies  Center 
Tiburon. CA 94920 

D r .  Jeannette Whi pp l  e 
Nat iona l  Marine F i she r ies  Serv ice  
Southwest F i she r ies  Center 
Tiburon, CA 94920 

The f i r s t  p o r t i o n  o f  t h e  workshop c o n s i s t e d  o f  r e p o r t s  by 

p a r t i c i p a n t s  on p a s t  and p resen t  research  r e s u l t s ,  i n t e r e s t s ,  and 

i ssues .  The c o n t e n t s  o f  t hese  p r e s e n t a t i o n s  as w e l l  as w r i t t e n  

r e p o r t s  g i v e n  a t  t h e  workshop a r e  a t tached.  A lso  a t tached  i s  a 

l e t t e r  from D r .  A. J .  G h a r r e t t ,  U n i v e r s i t y  o f  Alaska, d e s c r i b i n g  

some r e c e n t  work on s a b l e f i s h  g e n e t i c s  and pos ing  ques t i ons  f o r  

f u r t h e r  c o n s i d e r a t i o n ;  t h e  l e t t e r  was n o t  r e c e i v e d  i n  t i m e  t o  be 

c o n s i d e r e d  a t  t h e  workshop. 
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Major Topics o f  Discussion 

The presentations stimulated free-flowing discussions which 

pointed o u t  the presence o r  lack of d a t a  on cer ta in  subjects ,  

highlighted areas of agreement or disagreement, and generally 

provided a background for developing a l i s t  of  research needs. 

Major topics  of discussion were the following: 

1 .  The d is t r ibu t ion  o f  stocks i s  incompletely known and the 

extent of  re la t ionship between resources in d i f f e ren t  areas 

has n o t  been studied su f f i c i en t ly .  The southern end of the 

range o f  t h e  s tock ( s )  appears t o  be o f f  Baja Cal i fornia ,  

Mexico where i t  has been reported t h a t  2,000 m t  were taken in 

1978. This seems l i k e  a la rge  harvest ,  however, for  the 

fr inge o f  a stock. 

evidence t o  judge whether there  are  d i f fe ren t  stocks along 

the Pacif ic  coast .  

2 .  The d is t r ibu t ion  a n d  movement of sablef ish a t  ea r ly  l i f e  

stages a re  not  well established. While there  appears t o  be 

pronounced seasonal i ty  of  spawning, there  i s  l i t t l e  survey 

information t o  indicate  increased numbers of eggs and larvae 

a f t e r  t h i s  seasonal peak. A l t h o u g h  small sablef ish larvae 

appear t o  be neustonic, there  has been insuf f ic ien t  survey 

work t o  demonstrate larval  t ransport  patterns and  mechanisms. 

On t h e  other h a n d ,  there  i s  very l i t t l e  

4 



Juvenile sablef ish appear t o  move inshore and nor thward .  

3 .  

i n  agency f i l e s ,  b u t  landings d a t a  alone are  insuf f ic ien t  for  

stock assessments. F i r s t ,  landings a re  n o t  equal t o  to t a l  

catch s ince discards a re  made a t  sea. Second, the landings 

typ ica l ly  a re  recorded i n  l a rge ,  medium, and small f i sh  

categories;  b u t  s izes  w i t h i n  categories change due to  market 

conditions so t h a t  landings receipts  may n o t  record accu- 

r a t e l y  the  real  changes i n  length composition of the land- 

ings. 

There i s  a long time se r i e s  of commercial landings data 

T h i r d ,  discards vary depending on economic and regulatory 

ent at-sea and 

e f f o r t  , 1 and- 

has occurred has 

conditions. Fourth, there  has been insuf f ic  

shoreside sampling t o  co l l ec t  detai led catch 

ings,  and  biological d a t a .  Such sampling a s  

been neither systematic nor coordinated. 

4. The degree t o  which trawl fishermen can avoid or 

minimize incidental  catches of sablef ish is  unknown. Some 

fishermen and b io logis t s  claim t h a t  s ign i f icant  reductions i n  

by-catches can be made when f ishing fo r  f l a t f i s h ;  others 

claim by-catches could be reduced only s l i gh t ly .  

5 .  

systematically compiled, organized, and reviewed--for exam- 

p le ,  r e su l t s  of t a g g i n g  a n d  t a g  recovery programs. Also, 

additional comparison and analysis  o f  d i f f e ren t  o rgan iza -  

t i ons '  research i s  needed. For example, a g i n g  by Canadian 

b io logis t s  indicates  t h a t  sablef ish may grow t o  be much older 

There appear t o  be many se t s  o f  d a t a  which have not been 
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t h a n  the r e su l t s  o f  aging by U .  S .  b iologis ts  would indicate .  

Further, i t  i s  u n k n o w n  i f  the  level o f  t e s t  f ishing a t  

abundance index s i t e s  has been su f f i c i en t ly  h i g h  t o  be 

s t a t i s t i c a l l y  re1 iab le ,  o r  whether d i f f e ren t  t e s t  f ishing 

gear (pots  o r  longl ines)  would be more o r  l e s s  successful.  

6 .  There i s  u n k n o w n  merit t o  the  claim t h a t  there a re  

“ s i l v e r  bel l ied” sablef ish.  Some fishermen believe t h a t  

these f i s h ,  caught i n  trawls a n d  fixed gear,  migrate more 

t h a n  o thers ,  suggesting there  a re  two o r  more d i s t i n c t  types 

o f  sab lef i sh .  Many sablef ish stomach samples have been found 

t o  contain myctophids a n d  saur ies ,  indicating pelagic feeding. 

This apparent phenomenon needs invest igat ion.  

7 .  

enough t o  support the f ishery for  several years.  The 1977 

year c lass  i s  one which seems t o  f i t  t h i s  hypothesis. How- 

ever,  t h i s  has n o t  been confirmed fo r  the Washington-Oregon- 

I t  appears t h a t  occasional year c lasses  a re  strong 

Ca 1 

for 

and  

yi e 

8. 

fornia ( W O C )  area.  I f  t rue ,  i t  would suggest a potential 

a sharp decrease i n  harvests in the WOC area because 1981 

1982 catches were qui te  h i g h  r e l a t ive  t o  sustainable  

d estimates.  

The usefulness of m i n i m u m  s i ze  l imi t s  t o  protect  the 

s tock ( s )  i s  unknown. One problem w i t h  m i n i m u m  s i ze  l i m i t  

management i s  t h a t  i t  could lead t o  increased discards and an 

unknown amount of m o r t a l i t y  from t h i s  source. I t  may be 

possible t o  o f f s e t  t h i s  problem t h r o u g h  trawl mesh r e s t r i c t i o n s ,  
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o r  pot and t r a p  mesh s ze,  o r  escape port measures to  allow 

small f i s h  t o  escape. Unfortunately, few gear t e s t s  have 

been conducted. Canad an  t e s t s ,  however, showed 60% o f  a l l  

f i s h  l e s s  than 55 cm escaped from 3$-inch mesh t r aps ;  

a l l  f i s h  l e s s  t h a n  55 cm and many 56-59 cm f i sh  escaped from 

3k-inch mesh t raps .  

s e t  a maximum s i z e  l i m i t ,  recognizing t h a t  l a rger  f i s h  a re  

more fecund. Again, no t e s t s  have been conducted. Mean- 

while, i t  may be tha t  market forces will promote f ishing for  

la rger  f i s h .  

a 60-cm s i z e  f i s h  as the preferred product. 

9 .  There may be s igni f icant  potential  for sablef ish aqua- 

cu l ture .  I t  has been shown t h a t  sablef ish can be captured, 

t ransported,  and grown i n  cap t iv i ty .  

r a p i d  as  i n  the  wild. 

and  

A t  the  same time, i t  may make sense t o  

The Japanese market apparently i s  moving toward 

Growth i s  twice a s  
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Determination o f  Research Needs 

c 

There was a great  deal of discussion concerning research 

needs, a n d  the  following general "problem" areas were ident i f ied .  

1 .  

2. 

3 .  

4. 

5 .  

6. 

7.  

8. 

9. 

1 0 .  

Determine biomass, by area (Ba ja  Cal i fornia ,  Washington- 

Oregon-Cal i fo rn ia ,  British Columbia, Alaska) 

Establish op t imum removal r a t e s  

Determi ne t o t a l  catch ( 1  a n d i  ngs pl us discards,  by gear 

and  a rea)  

Collect f o r  length,  weight, age and other biological 

in fo rma t ion  

Define management uni ts  (stock un i t s )  

Establish recruitment processes 

Determine d i s t r ibu t ion  a n d  movement of  juveniles 

Define m i g r a t i o n  pat terns  

Determine importance o f  longevity t o  management s t r a t e -  

g i  es 

Coll ec t  economic data 

I t  was noted t h a t  some o f  these items were objectives requiring 

data col lect ion a n d  analysis  tasks ,  while other items were act iv-  

i t i e s  i n  themselves. I t  a lso was noted some items were long-term 

research, some were continuing a c t i v i t i e s ,  and  others were ( o r  

could imply )  short-term, spec i f ic  research. A number o f  sugges- 
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c 

t i o n s  were made t o  e s t a b l i s h  a framework w i t h i n  wh ich  t o  recommend 

p r i o r i t i e s  among a c t i v i t i e s  o r  programs. I t  was agreed t o  des ig -  

n a t e  f i v e  w o r k i n g  groups t o  deve lop  recommended p r i o r i t i e s  i n  each 

m a j o r  c a t e g o r y  as f o l l o w s .  

F i s h e r y  M o n i t o r i n g  and Sampl ing 

Age V a l i d a t i o n  and P r o d u c t i o n  Readings 

R e l a t i v e  Biomass E s t i m a t i o n  

S tock  I d e n t i f i c a t i o n  and Movement 

Management Procedures f o r  Immediate Use 
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Recommendations 

The workshop par t ic ipants  considered the reports  by the 

w o r k i n g  groups and endorsed the  following recommendations. 

f o r  the f i r s t  category, which was considered the  most important, 

these a re  n o t  l i s t e d  i n  order of p r io r i ty .  

Except 

1 .  Immediate Management Strategy Investigations 

( a )  

and prepare a synopsis of avai lable  information on  sablef ish 

f i she r i e s  from California t o  the Bering Sea should be 

supported and completed. This e f f o r t  should include an  

assessment o f  the poten t ia l ly  broader app l i cab i l i t y  o f  Terry 

a n d  Bals iger 's  bioeconomic simulation model o f  sablef ish i n  

the  Gulf o f  Alaska, and completion by Fujioka of his project 

t o  assemble a n d  es tab l i sh  a computer f i l e  o f  t a g g i n g  and  t a g  

recapture d a t a .  

The e f f o r t  i n i t i a t e d  by Gary Stauffer  t o  compile 

( b )  The implications o f  extrapolating the r e su l t s  o f  

analysis  o f  Alaska f ishery d a t a  t o  the WOC area should be 

thoroughly explored. 

analysis  the impacts t h a t  d i f f e ren t  harvest s t r a t eg ie s  i n  the  

WOC area would have on sab lef i sh  resources. 

I t  may be possible to  infer  from t h i s  

( c )  While i t  may n o t  be possible t o  develop a r e l i a b l e ,  

comprehensive bioeconomic model of t he  WOC sab lef i sh  f ishery 

i n  the  immediate fu ture ,  analyses can and should be conducted 

of management of the  f i shery  by s i z e  l i m i t ,  by season, and by 
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some combination o f  s i z e  l imi t  and season. 

( d )  A thorough study of the economics of the sablef ish 

f ishery in the WOC area should be undertaken, including 

consideration of Alaska and Canada f i she r i e s  and  in te r -  

national markets. This will  take a concerted e f f o r t .  As a 

s t a r t i n g  p o i n t ,  a focus on the harvest level would be useful ,  

especial ly  w i t h  respect t o  landings and  value by gear type 

a n d  f i s h  s i z e  categories .  

Rationale: There a re  several actions t h a t  can be 

taken t o  provide a basis for management decisions which must 

be made i n  the  absence of improved stock assessments and 

bioeconomic models. A considerable amount of information has 

been col lected which could be helpful i f  i t  were compiled and  

analyzed appropriately.  

a c t i v i t i e s  which could be o r  have been i n i t i a t e d  w i t h  previ- 

ously col lected information or data. I t  i s  essent ia l  t h a t  

there  be f u l l  cooperation of a l l  agencies in making data 

ava i lab le ,  including landings and  value d a t a ,  sampling data ,  

and logbook data .  

2 .  Monitoring a n d  Sampling 

The above recommendations involve 

A coastwide, s ta t is t ical ly-sound sampling plan should be 

designed, t e s t ed ,  and  implemented t o  obtain catch,  e f f o r t ,  

a n d  biological and economic data on the f ishery.  The Sam- 

pl i n g  program should cover the  major gear types (trawl , 

longl ine,  pot / t rap,  g i l l  ne t )  and  a l l  principal port  a reas ,  
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including Canada and Alaska. 

shoreside sampling. 

t o t a l  catch,  catch cha rac t e r i s t i c s ,  e f f o r t ,  operating cost  

d a t a ,  and a g i n g  s t ruc tures .  Shore sampling could co l l ec t  

landings,  cha rac t e r i s t i c s  o f  landings, landings values, 

e f f o r t ,  a g i n g  s t ruc tures ,  and market d a t a ,  and  could o b t a i n  

additonal biological d a t a  i f  needed. An ou t l ine  of the 

sampling program i s  attached. 

by observer a n d  logbook programs. 

There should be at-sea and  

The former could be used t o  co l l ec t  

Sampling could be supplemented 

Rationale: A time se r i e s  of accurate and r e l i ab le  

catch,  e f f o r t ,  a n d  biological and  economic data i s  needed for  

several purposes, including stock assessments, def in i t ion  o f  

stock s t ruc tu re ,  determination of the costs  o f  f i s h i n g  

operations,  a n d  estimation o f  the  impacts o f  a1 te rna t ive  

management s t r a t eg ie s .  Comparable coverage i s  needed fo r  a l l  

areas i n  which the f ishery operates.  The sampling program i n  

Canada should be thoroughly reviewed for  i n i t i a l  planning o f  

the coastwide program. 
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Outline o f  Sablefish Sampling Program 

1 .  Gear Categories - trawl,  longl ine,  p o t / t r a p ,  g i l l  net 
2 .  Areas of Coverage 

( a )  

( b )  Canada 
( c )  Alaska 

( a )  At-sea: 

Cal i fo rn ia -Oregon-Wash ing ton  (including west coast 
o f  Mexico) 

3 .  Types of Data 

Ag ing  s t ruc tures  
Length 
Weight ( i f  possible) 
Discards (number, 1 ength, and  age) 
Hours worked 
Number o f  crew members 

( b )  On-shore: 
A g i n g  s t ruc tures  
Length 
Weight 
Sex 
Maturity 
Crew s i z e  
Landing value 
Weigh-backs (number a n d  length) 
Length frequency by market g roups  
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3. Age Validation and Production Aging 

a )  Age val idat ion work now i n  progress i n  Canada 

should be continued and new work should be i n i t i a t e d  i n  

regions where Canadian r e s u l t s  may not apply. 

( b )  The June 1983 recommendations of t he  Technical 

Subcommittee (TSC) of the Canada-U. S. Groundfish Committee 

should be supported. The TSC has recommended t h a t  a second 

workshop be held by t h e  Committee of Age Reading Experts 

(note:  

S e a t t l e )  t o  accomplish several t a sks ,  including working 

toward a goal of standardizing methods for aging sablef ish.  

The TSC recognized t h a t  t h e  o t o l i t h  thickness ("break-and- 

b u r n " )  method i s  preferred f o r  determining ages of sablef ish 

and therefore  workshop par t ic ipants  should focus t h e i r  e f f o r t s  

T h i s  workshop was scheduled fo r  ear ly  August  1983 i n  

o n  t h a t  method. 

( c )  After t he  second workshop, standardized procedures 

should be adopted and read ng of  o t o l i t h  col lect ions now on 

hand should be i n i t i a t e d .  The r e s u l t s  of validation work t o  

date  provide s u f f i c i e n t  j u s t i f i c a t i o n  t o  i n i t i a t e  production 

readings, although additional information from continuing and 

new studies  may r e s u l t  i n  modification o f  age determination 

procedures. 

b e i n g  responsible f o r  sablef ish aging i n  the U.S. and in 

Canada i s  supported. 

The concept of s ingle  e n t i t i e s  o r  organizations 
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( d )  An exchange o f  o t o l i t h s  between the Nanaimo 

Laboratory (Canada)  a n d  the U .  S .  organizat ion(s)  should be a 

regular par t  of production a g i n g .  

evaluated by the index of average percent e r ror  technique 

developed in Canada, a n d  e f fo r t s  should be maintained t o  

eliminate s ign i f icant  differences between laborator ies .  

Precision could be 

Rationale: Age s t ruc ture  in fo rma t ion  for the stock and  

catch i s  essent ia l  t o  understand population dynamics and  the 

e f f ec t s  of f ishing.  This information i s  incomplete for  some 

portions o f  the species '  range a n d  unavailable for o thers .  

Given the  d is t r ibu t ion  o f  the  species across international 

boundaries and  the  var ia t ion in age estimation by d i f f e ren t  

organizations,  i t  i s  i m p o r t a n t  t h a t  there  be consultation and  

agkeement on a g i n g  techniques. 

4. Relative Biomass Estimation 

( a )  Existing trawl and  fixed gear logbook data should 

be analyzed t o  estimate r e l a t ive  changes i n  sablef ish biomass 

in recent years ,  and  the  coastwide fixed gear logbook program 

should be implemented t o  improve the d a t a  base i n  the  future .  

( b )  The f e a s i b i l i t y  of deriving r e l a t ive  biomass 

estimates from current  or redesigned pot surveys should be 

eval uated. 

( c )  U.  S.  s c i e n t i s t s  should encourage the Fishery 

Agency o f  Japan t o  continue conducting the annual longline 

survey i n  Alaska. 
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( d )  Biomass estimation should be incorporated a s  an 

object ive i n  the  design o f  comprehensive tagging and tag 

recovery programs. 

Rationale: Interim measurements o f  changes in r e l a t i v e  

abundance have t o  be considered a n d  used for  management prior 

t o  the development o f  comprehensive biomass estimates.  

Relative biomass estimates based on ex is t ing  d a t a  (e.9.  , 

logbook a n d  t a g g i n g  d a t a )  and  abundance indexing surveys can 

provide guidance fo r  current management decisions.  

5 .  Stock Ident i f ica t ion  and  Movement 

( a )  E x i s t i n g  d a t a  from t a g g i n g  and tag recapture 

programs, ichthyoplankton surveys, and biochemical 

invest igat ions,  and d a t a  on the s i z e  composition of catches 

in  the northeast Pacif ic  should be reviewed and synthesized. 

( b )  Stock iden t i f i ca t ion  and movement should be 

determined. Research needs should be iden t i f i ed ,  research 

p r i o r i t i e s  should be s e t ,  a n d  spec i f ic  programs should be 

recommended t o  f i l l  those needs. This assessment should 

include ident i f ica t ion  of the requirements of a quant i ta t ive  

sampling program fo r  ear ly  l i f e  stages o f  sablef ish.  

( c )  Juvenile t a g g i n g  a n d  tag recovery programs should 

be designed a n d  implemented t o  serve several purposes. 

Possible purposes a r e  determination o f  sablef ish movements, 

recruitment processes, stock iden t i f i ca t ion ,  and  age 

Val idat ion.  
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Rationale: The stock s t ruc ture  of sablef ish i n  the 

northeast Pacif ic  has not been established. Also, the 

extent of movement by sablef ish and  interact ions among sable- 

f i s h  i n  d i f f e r e n t  areas have not been determined. Given the 

international aspects of sablef ish f i s h e r i e s  and recent 

changes i n  t he  WOC f i shery  (e .g . ,  increase i n  t o t a l  landings, 

s h i f t  from fixed gear t o  trawl as gear component making 

majority of 1 andings, s h i f t  t o  smaller f i s h )  , i t  i s  important 

t h a t  stock s t r u c t u r e  and movements be investigated fo r  future  

management decisions.  

The workshop f e l t  t h a t  add t ional  meetings will be required 

t o  coordinate and t r a c e  t h e  imp ementation of spec i f ic  recornmen- 

dat ions.  Such follow-up meetings should be held i n  conjunction 

w i t h  o ther  groundfish meetings t o  minimize travel costs  and enable 

maximum part ic ipat ion.  
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Summary of Oral Presentations 

Following a r e  t h e  oral  reports  given by par t ic ipants  a t  the 

beginning of the workshop. These served the  function of 

acquainting the group w i t h  t he  extent t o  which various members had 

been involved w i t h  sablef ish research. 

John Hunter, Southwest Fisheries Center, said the La 

Jo l l a  Laboratory had not conducted any systematic research on 

sab lef i sh ,  b u t  has i n t e r e s t  i n  sablef ish.  The l imited work 

done included survey work of f  P t .  Conception, off  the 

Coronados Islands,  and down t o  Cedros Island. 

Tom Jow, California Department of Fish and Game, 

reported t h a t  his involvement i n  sablef ish research has been 

1 imi ted .  He has access t o  data by f ishery ( t rawl ,  longline,  

pot)  and has worked on some cooperative tagging w i t h  NMFS. 

He has performed sablef ish analyses f o r  the Pacif ic  Fishery 

Management Council Groundfish Plan. 

Jim Hardwick, California Department of Fish and Game, 

summarized sablef ish research and data col lect ion e f f o r t s  

dating back t o  1950, indicating t h a t  i n  some instances,  data 

were col lected b u t  had not been processed, o r  analytical  

r e s u l t s  had not been published. I t  was noted t h a t  some data 

sources a r e  of  unknown r e l i a b i l i t y .  For example, logs have 

not been evenly col lected,  and length frequency data 
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c o l l e c t e d  i n  s h o r e s i d e  sampl ing  may n o t  be u s a b l e  because 

t h e r e  i s  no way t o  account  f o r  d i s c a r d s  a t  sea a f t e r  s o r t i n g  

f o r  s i z e .  

Maxwel l  E l d r i d g e ,  T i b u r o n  L a b o r a t o r y ,  i n d i c a t e d  he has 

n o t  worked on s a b l e f i s h  r e s e a r c h  t a s k s  i n  t h e  pas t .  

R i c h a r d  J. Beamish and Sandy MacFarlane, P a c i f i c  

E i o l o g i c a l  S t a t i o n ,  Department o f  F i s h e r i e s  and Oceans, 

B r i t i s h  Columbia, r e p o r t e d  on a number o f  s t u d i e s  conducted 

o f f  t h e  west c o a s t  o f  Canada f rom 1977 t o  t h e  p r e s e n t .  

t h e  p r i n c i p a l  i t e m s  s t u d i e d  have been age s t r u c t u r e  ( m a i n l y  

by o t o l i t h  r e a d i n g s  w i t h  some o x y t e t r a c y c l i n e  bone mark ing  

f o r  Val i d a t i o n ) ,  g rowth  r a t e s  ( i n c l u d i n g  d i f f e r e n t i a l s  

between mal es and females)  

and t a g g i n g  and movement s t u d i e s .  

a d u l t s  remain  i n  t h e  area  o f  r e l e a s e ,  and j u v e n i l e s  t e n d  t o  

move i n t o  and remain i n  i n s i d e  waters  u n t i l  j u s t  b e f o r e  

m a t u r i t y  (age 4 + ) .  

s t r o n g  y e a r  c l a s s e s  (e.g., 1977) t o  s u p p o r t  t h e  f i s h e r y  f o r  

several y e a r s  and t h e  p o t e n t i a l  f o r  c u l t u r i n g  s a b l e f i s h  

( g r o w t h  i n  c a p t i v i t y  may be t w i c e  as r a p i d  as i n  t h e  w i l d ) .  

Among 

spawning p a t t e r n s  and f e c u n d i t y  , 

The l a t t e r  show most 

A l s o  s t u d i e d  were t h e  apparent  a b i l i t y  o f  

Jeannet te  Whipple,  T i  buron Labora tory ,  i n d i c a t e d  her  

i n t e r e s t  i n  d e t e r m i n i n g  t h e  p o t e n t i a l  o f  a p p l y i n g  some 

s t r i p e d  bass r e s e a r c h  techn iques  t o  s a b l e f i s h  r e s e a r c h  

problems. 

l o g i c a l  processes and p o l l u t a n t  up take  i n  s t r i p e d  bass. 

Her p a s t  work i n c l u d e s  r e s e a r c h  i n t o  epidemio- 
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Ed Ueber , Ti b u r o n  Laboratory,  expressed his i n t e re s t  i n  

He has worked on economic s tudies  for management decisions. 

a market study t o  determine product movements i n  the 

WOC a rea ,  a study o f  recovery ra tes  a f t e r  processing t o  

determine yields  by gear type and f i sh  length,  and  a study of 

how fishermen in Monterey respond t o  economic, stock, and  

regulatory changes. He a l so  has t r i e d  t o  follow f ishery 

conditions i n  Mexico and  market conditions i n  Japan. He 

indicated he i s  a l so  interested in mesh s e l e c t i v i t y  s tudies  

and  gear t e s t s  t o  determine i f  net o r  fixed gear mesh s i ze  

r e s t r i c t i o n s  can be e f fec t ive  management too ls .  

Svein Fougner, Southwest Region, indicated t h a t  the 

Region and others are  interested in improving the information 

base f o r  managing sablef ish f i she r i e s  under the Pacific 

Council's Groundfish Management P l a n .  Conditions in the 

f i shery  have changed considerably since preparation of the 

p l a n ,  including a large increase in to t a l  catch,  development 

of a market for  small f i s h ,  and a s h i f t  t o  trawl as the gear 

type making the majority of landings in 1982. 

needs t o  know more a b o u t  y ie ld  poten t ia l s ,  re la t ionships  

between stocks in d i f f e ren t  areas ,  gear s e l e c t i v i t y ,  and 

incidental  catch ra tes  a n d  discards a t  sea. 

The Council 

Larry Hreha, Oregon Department of Fish and  Wildlife (ODFW),  

indicated his agency has landings by gearlportlweight 
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category/year and has conducted some at-sea sampling t o  check 

on discards .  They also have f i sh  receipt  d a t a ,  some dressed 

- vs round weight conversions, a n d  some logbook d a t a ,  although 

the l a t t e r  have n o t  been analyzed. However, there  has not  

been a systematic sampling program. 

surveys 1971-76 from Cape Blanco t o  Cape Fla t te ry ,  b u t  the  

r e su l t s  were incomplete since much of the known bathymetric 

range of sab lef i sh  was not  included because these surveys 

were designed primarily fo r  f l a t f i s h  abundance estimation. 

Washington Department of Fisheries (WDF) par t ic ipated in the 

surveys o f f  the Washington coast during 1975-76. 

The ODFW conducted trawl 

Tom Dark and Gary S tauf fer ,  Northwest and Alaska 

Fisheries Center, reported t h a t  t h e i r  Center has been 

involved i n  s tudies  of sablef ish biology, behavior, and stock 

dynamics since 1971.  The projects and programs include an 

internat ional  t a g g i n g  program from California t o  Kodiak; 

supplementary tagging a t  abundance index s i t e s  where t raps  o r  

pots have been fished in a standard manner since 1978; a 

systematic longline survey with the Japanese Far Seas 

Research Laboratory; ichthyoplankton sampling for  ear ly  1 i f e  

his tory cha rac t e r i s t i c s ;  annual s t a tus  reports on Eastern 

Bering Sea a n d  G u l f  o f  Alaska sablef ish resources; and  

simulation modeling of  Gulf of Alaska stocks t o  evaluate 

impacts o f  a l t e rna t ive  management s t r a t eg ie s  on the domestic 

longline f ishery a n d  stocks. This summer, Stauffer  will 



s t a r t  t o  prepare an  updated, comprehensive synopsis o f  

sab lef i sh  over i t s  range from California t o  the Bering Sea, 

t o  provide a basis of comparison for assessing the s t a tus  o f  

sablef i sh  i n  d i f f e ren t  regions. Jeff  Fujioka, (Auke Bay 

Laboratory, NWAFC) i s  preparing a computer data f i l e  of a l l  

t a g  recovery data and  a summary document accessible t o  a l l  

agencies. 

A1 Millikan, Washington Department of Fisheries (WDF) , 

indicated t h a t ,  as ide from the time se r i e s  of landings and 

value d a t a ,  the  WDF has n o t  conducted research on sablef ish 

s ince the  1950's.  Trawl logbook data could be helpful,  b u t  

data on discards a re  not avai lable .  Two individual pot 

fishermen a re  keeping detai led logs and a re  making  data 

avai lable  t o  the  NWAFC, b u t  these d a t a  a re  confident ia l .  
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Written Contributions 

The following a re  wri t ten contributions made avai lable  or  

presented a t  the  workshop a n d  the aforementioned communication 

from Dr. Gharrett dealing w i t h  sablef ish genetics.  
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McFarlane, G. A., and R. J .  Beamish. 1983. P r e l i m i n a r y  obser-  
v a t i o n s  on t h e  j u v e n i l e  b i o l o g y  o f  s a b l e f i s h  (Anoplopoma 
f i m b r i a )  i n  waters  o f f  t h e  west c o a s t  o f  Canada. 
a t  t h e  Second Lowel l  W a k e f i e l d  I n t e r n a t i o n a l  S a b l e f i s h  
Symposium, March 29, 1983, Anchorage, A laska,  USA. 17 p. 

Presented 

Mason, J .  C., R. J .  Beamish, and G. A. McFarlane. 1983. Sexual 
m a t u r i t y ,  f e c u n d i t y ,  spawning and e a r l y  l i f e  h i s t o r y  o f  
s a b l e f i s h  (Anoplopoma f i m b r i a )  o f f  t h e  P a c i f i c  c o a s t  o f  
Canada. Submi t ted  f o r  p u b l i c a t i o n  May 1983. 

From 1968 t o  1971 t h e r e  was a s a b l e f i s h  c u l t u r e  p r o j e c t .  
B i o l o g i c a l  and s t o c k  assessment s t u d i e s  commenced i n  1977 and a r e  
s t i l l  b e i n g  conducted. The f o l l o w i n g  i s  a b r i e f  l i s t i n g  and 
summary o f  p r o j e c t s .  

1. 

2. 

3. 

4. 

5. 

S a b l e f i s h  c u l t u r e  demonstrated t h a t  j u v e n i l e  s a b l e f i s h  c o u l d  
be c a p t u r e d ,  t r a n s p o r t e d  and r e a r e d  i n  c a p t i v i t y .  Growth i n  
c a p t i v i t y  was about  doub le  t h e  r a t e  o f  w i l d  growth.  

Age d e t e r m i n a t i o n  s t u d i e s  showed t h a t  t h e  o t o l i t h  was t h e  
most s u i t a b l e  s t r u c t u r e  f o r  age e s t i m a t i o n .  A n n u l i  c o u l d  
o n l y  be de termined a c c u r a t e l y  b y  examin ing a broken c ross-  
s e c t i o n  o f  t h e  o t o l i t h .  
f i s h ,  some o f  wh ich  a r e  i n j e c t e d  w i t h  a bone marker  (oxy-  
t e t r a c y c l i n e )  a r e  c o n f i r m i n g  t h e  accuracy o f  t h e  age e s t i -  
mates.  Ages i n  t h e  f i s h e r y  average 4 t o  35 y e a r s  and maximum 
age t o  d a t e  i s  68 years .  

V a l i d a t i o n  s t u d i e s  u s i n g  tagged 

Growth s t u d i e s  have i n d i c a t e d  t h a t  females grow l a r g e r  t h a n  
males and t h a t  t h i s  g rowth  d i f f e r e n c e  occurs  b e f o r e  m a t u r i t y .  
R e l a t i v e l y  few males exceed 70 cm, w h i l e  up t o  50% o f  females 
i n  t h e  commercial f i s h e r y  may exceed 70 cm. Growth and 
maximum s i z e s  o f  b o t h  sexes a r e  q u i t e  v a r i a b l e  and i t  i s  
common t o  have r e l a t i v e l y  smal l  f i s h  t h a t  a r e  v e r y  o l d .  I n  
genera l  , growth  i n  l e n g t h  i s  r a p i d  i n  j u v e n i l e s  and decreases 
w i t h  age 1 0  t o  15, a f t e r  wh ich  growth i s  g r e a t l y  reduced. 

Sex r a t i o  f o r  j u v e n i l e s  i s  1 : l  and f o r  a d u l t s  i n  t h e  
commercial f i s h e r y  i s  1 male t o  1 .5  females. 

Spawning occurs  a lmost  s i m u l t a n e o u s l y  about  mid-February,  
a l o n g  t h e  e n t i r e  west c o a s t  o f  Canada, west o f  Vancouver 
I s l a n d ,  Queen C h a r l o t t e  Sound, and Queen C h a r l o t t e  I s l a n d .  
Spawning o c c u r s  a t  depths g r e a t e r  t h a n  300 m and eggs a r e  
b a t h y p e l a g i c .  The f e c u n d i t y  e q u a t i o n  i s  

F = 1.11987FL2*8244 
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6. S t r o n g  y e a r  c l a s s e s  a r e  key f e a t u r e s  i n  t h e  s t o c k  s t r u c t u r e .  
S t r o n g  y e a r  c l a s s e s  o c c u r r e d  i n  1977, l a t e  1960's,  l a t e  
1950 's  and e a r l y  1960's,  and e a r l y  1950's.  

7.  Tagging s t u d i e s  have shown t h a t  most a d u l t s  t e n d  t o  remain  i n  
t h e  a r e a  o f  re lease .  There has been more movement o f  a d u l t s  
r e l e a s e d  o f f  t h e  Queen C h a r l o t t e  I s l a n d s  t h a n  o f  t hose  
r e l e a s e d  o f f  Vancouver I s l a n d .  O f  a l l  r e c o v e r i e s ,  a p p r o x i -  
m a t e l y  9% ( c o r r e c t e d  f o r  70% n o n - r e p o r t i n g  i n  t h e  U. S. zone) 
have been recove red  i n  t h e  U. S. zone. American s t u d i e s  
suggest t h e r e  i s  n e t  movement o f  a d u l t  f i s h  i n t o  t h e  Canadian 
zone i n  t h e  v i c i n i t y  o f  t h e  Dixon Ent rance boundary. 

8. J u v e n i l e s  t e n d  t o  move i n t o  i n s i d e  wa te rs  and remain  u n t i l  
j u s t  p r i o r  t o  m a t u r i t y  (age 4+). 
i n  t h e  Hecate S t r a i t ,  Queen C h a r l o t t e  Sound area  show a 
movement i n t o  t h e  G u l f  o f  Alaska. 

The m a j o r i t y  o f  j u v e n i l e s  

9. S a b l e f i s h  f e e d  on a w ide  v a r i e t y  o f  organisms depending on 
t h e  season and l o c a t i o n  and a v a i l a b i l i t y  o f  p rey .  
spec ies  were dominant i n  a d u l t  s a b l e f i s h ,  p a r t i c u l a r l y  
r o c k f i s h  and h e r r i n g .  F i s h  spec ies  were t h e  dominant p r e y  
f o r  j u v e n i l e s  and euphaus i i ds  were t h e  i m p o r t a n t  i n v e r t e b r a t e  
p r e y .  

F i s h  

10. P r e l i m i n a r y  biomass e s t i m a t e  f o r  a d u l t  s a b l e f i s h  u s i n g  tag-  
r e c a p t u r e  d a t a  was a p p r o x i m a t e l y  37,000 t. 
t h e  s t r o n g  1977 y e a r  c l a s s  may be as l a r g e  as t h e  t o t a l  a d u l t  
biomass i n  t h e  Canadian zone. 

The biomass o f  

11. S a b l e f i s h  have been e x p l o i t e d  i n  t h e  Canadian zone s i n c e  t h e  
l a t e  n i n e t e e n t h  c e n t u r y .  However, heavy e x p l o i t a t i o n  d i d  n o t  
s t a r t  u n t i l  1968 when l a r g e  f o r e i g n  f l e e t s  t a r g e t e d  on sab le -  
f i s h  o f f  Canada. The domest ic  f i s h e r y ,  a lmost  e x c l u s i v e l y  
t r a p  boats ,  expanded r a p i d l y  a f t e r  t h e  es tab l i shmen t  o f  t h e  
ex tended j u r i s d i c t i o n  zone. S ince  1980, no f o r e i g n  f i s h i n g  
has t a k e n  p l a c e  and t h e  t o t a l  quota  has been landed by 
domest i c vesse l  s. 

12. I n i t i a l l y ,  a 5,000 t quota  was e s t a b l i s h e d  i n  1977. T h i s  was 
reduced t o  3,500 t i n  1978, based upon a n a l y s i s  o f  Japanese 
l o n g l i n e  c a t c h  and e f f o r t  d a t a  f rom 1968-1978. However, new 
age i n f o r m a t i o n  i n d i c a t e s  t h a t  t h e  t i m e  s e r i e s  o f  d a t a  i s  n o t  
s u f f i c i e n t  t o  a l l o w  t h e  use o f  genera l  p r o d u c t i o n  m o d e l l i n g .  
B i o l o g i c a l  c h a r a c t e r i s t i c s  such as l o n g e v i t y ,  s t r o n g  y e a r  
c lasses ,  and s t o c k  boundar ies  have been i d e n t i f i e d  and must 
be  cons ide red  when e v a l u a t i n g  management s t r a t e g i e s .  
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P a s t  and Curren t  S a b l e f i s h  Research 
NWAFC, S e a t t l e  and Auke Bay 

Tom Dark and Gary S t a u f f e r  
S a b l e f i s h  Research Planning Workshop 

SWFC Tiburon CA J u l y  7-8, 1983 

Since  1971 the  Northwest and Alaska F i s h e r i e s  Center (NWAFC) has  
been engaged i n  a number of s t u d i e s  of s a b l e f i s h  b io logy ,  
behavior,  and s tock  dynamics. A review of t hese  s t u d i e s  i s  
provided below. 

INTERNATIONAL SABLEFISH TAGGING PROGRAM 

The f i r s t  major s tudy  of s a b l e f i s h  by the  NWAFC began i n  1971 
dur ing  a pe r iod  when f o r e i g n  e x p l o i t a t i o n  w a s  caus ing  concern 
about  l o c a l  d e p l e t i o n s  i n  some a r e a s  and t h e  imp l i ca t ions  t o  the  
s t o c k  i n  genera l .  A coopera t ive  i n t e r n a t i o n a l  tagging  program 
w a s  i n i t i a t e d  t o  determine the e x t e n t  of s a b l e f i s h  migra t ions  and 
t h e  r e l a t i o n s h i p  of d i f f e r e n t  s t o c k s  wi th in  t h e  species range. 
The work began i n  1971 and inc luded  t h e  NWAFC, C a l i f o r n i a  
Department of F i sh  and Game ,  The Oregon Department of F i sh  and 
W i l d l i f e ,  P a c i f i c  Research I n s t i t u t e  of F i s h e r i e s  and 
Oceanography ( T I N R O )  of t h e  S o v i e t  Union and t h e  F i s h e r i e s  
Research and Development Agency of t h e  Republic of Korea. I n  
r e c e n t  years  t h e  F a r  Seas F i s h e r i e s  Research Laboratory of Japan 
has  become involved i n  this coopera t ive  research .  Tagging 
cont inued through 1977 and w a s  conducted from C a l i f o r n i a  t o  
Kodiak I s l and .  About 35,000 tagged s a b l e f i s h  w e r e  r e l eased ,  
1,002 tagged f i s h  w e r e  re turned  and t h e  r e s u l t s  w e r e  r epor t ed  by 
Wespestad, Thorson, and Mizroch (1978) .  Wespestad et .al .  (1983) 
updated t h a t  work through 1980. 

P resen t ly ,  Fuj ioka  a t  t h e  Auke Bay Lab, NWAFC is compiling a 
comprehensive t a g  recovery d a t a  base t h a t  w i l l  i nc lude  NMFS, 
Alaska Department of F i sh  and G a m e ,  Japanese and hope fu l ly  
Canadian s a b l e f i s h  t a g  releases. H i s  i n t e n t i o n  i s  to  create an  
accu ra t e  computer d a t a  f i l e  of a l l  t a g  recovery d a t a  a long  w i t h  a 
summary document a c c e s s i b l e  t o  a l l  agencies .  The f i l e  w i l l  n o t  
con ta in  t a g  release informat ion  on non-recovered f i s h  o r  f i s h i n g  
e f f o r t  da t a .  
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NWAFC SABLEFISH TAGGING 

A s  an  ex tens ion  of t h e  i n t e r n a t i o n a l  tagging  program, t h e  NWAFC 
has tagged s a b l e f i s h  a t  abundance index si tes s i n c e  1978. Over 
20,000 tagged f i s h  were r e l eased  from Southern C a l i f o r n i a  t o  
Southeas te rn  Alaska and more than 600 have been re turned .  
Resu l t s  w e r e  used t o  examine movement, d i r e c t i o n ,  d i s t a n c e ,  and 
p ropens i ty  t o  migra te  by area and s i z e  group. Resu l t s  and 
conclus ions  are presented  by Dark ( i n  p r e s s ) .  

HISTORIC OVERVIEW AND POPULATION DYNAMICS 

I n t e n s i v e  f o r e i g n  and domestic e x p l o i t a t i o n  of t h e  s a b l e f i s h  
resource  i n  the  Bering Sea and Nor theas t  P a c i f i c  Ocean i n  the  
1960's  and e a r l y  1970 ' s  i nc reased  t h e  need f o r  management a c t i o n  
and promoted a s tudy  by Low, Tanonaka, and Shippen (1976) .  The i r  
s tudy  w a s  a comprehensive review of t h e  species biology and l i f e  
h i s t o r y ,  t he  f i s h e r y ,  management, and s t a t u s  of s tocks .  The 
l a t t e r  w a s  p r i m a r i l y  based on f o r e i g n  r epor t ed  c a t c h  and e f f o r t  
da t a .  A s imu la t ion  model of t he  Gulf of Alaska s t o c k s  w a s  
developed by Ba l s ige r  and Ter ry  ( m s  1 t o  e v a l u a t e  a l t e r n a t i v e  
management s t r a t e g i e s  on the  domestic l o n g l i n e  f i s h e r y  the re .  
The s t r a t e g i e s  w e r e  def ined  i n  terms of a l t e r n a t i v e  f i s h i n g  
m o r t a l i t i e s  and minimum s i z e  r e s t r i c t i o n s  f o r  t he  s imula t ion  
pe r iod  of 1981 through 1985. The model w a s  found t o  be 
re la t ive ly  s e n s i t i v e  t o  s e v e r a l  parameters f o r  which the  a c t u a l  
va lues  are n o t  known with c e r t a i n t y .  ADFG is  cont inuing  wi th  
this modelling s tudy .  The NWAFC prepares annual  r e p o r t s  on the 
s t a t u s  of t h e  Gulf of Alaska and Eas t e rn  Bering Sea s a b l e f i s h  
resources .  These r e p o r t s ,  o r i g i n a l l y  based on the  1976 Low e t  a1  
r e p o r t ,  are updated annual ly  us ing  NMFS t r a w l  and p o t  index  
survey data, l eng th  frequency d a t a ,  f o r e i g n  f i s h e r y  s t a t i s t i c s ,  
and t h e  Japanese long l ine  survey.  Beginning t h i s  summer S t a u f f e r  
(NWAFC) w i l l  s tar t  t o  prepare  an updated comprehensive synops is  
of s a b l e f i s h  over  i ts  range from C a l i f o r n i a  t o  t h e  Bering Sea. 
The primary o b j e c t i v e  of this synops is  is  t o  provide  a b a s i s  of 
comparison f o r  a s s e s s i n g  the s t a t u s  of s a b l e f i s h  i n  a reg ion  
r e l a t i v e  t o  o t h e r  areas. 

- ABUNDANCE I N D E X I N G  

The reduct ion  and exc lus ion  of f o r e i g n  s a b l e f i s h  f i s h e r i e s  
through b i l a t e r a l  agreement and t h e  MFCMA r e s u l t e d  i n  
i n t e r r u p t i o n  of t h e  ca t ch  and e f f o r t  d a t a  base used t o  monitor 
s tock  condi t ion .  I n  1978, the NWAFC undertook a program t o  
supplement t h e  l o s s  of t h e  commercial d a t a  by us ing  s t r i n g  of 
traps o r  p o t s  f i s h e d  i n  a s t anda rd  f a sh ion  a t  s e l e c t e d  sites. 
Four sites w e r e  occupied f i r s t  o f f  Southeas te rn  Alaska du r ing  
1978-1983, f o u r  sites w e r e  f i s h e d  o f f  Washington and Oregon 
dur ing  1979-1981, and two s i tes  w e r e  f i s h e d  o f f  C a l i f o r n i a  dur ing  
1980-1982. Some s a b l e f i s h  taken  a t  abundance indexing s i tes  w e r e  
tagged and released; b i o l o g i c a l  d a t a  w e r e  c o l l e c t e d  from o t h e r s .  
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Catch per u n i t  of e f f o r t  s t a t i s t i c s  w e r e  compiled as an  i n d i c a t o r  
of major changes i n  popula t ion  abundance and s i z e  composi t ion a t  
t h e  index areas. Resu l t s  of t h e  s tudy  have been r epor t ed  by 
Zenger ( i n  p r e s s )  and Parks ad Shaw ( i n  press).  

Monitoring con t inues  a t  s i tes  o f f  Alaska by the Auke Bay Lab .  
Work o f f  t h e  West Coas t  w a s  i n t e r r u p t e d  i n  1982 and 1983 pending 
a n  e v a l u a t i o n  of the p r e c i s i o n  of p a s t  r e s u l t s  through an  
a n a l y s i s  of the magnitude and sources  of v a r i a t i o n .  

S ince  1978 the NWAFC has  cooperated wi th  t h e  Japanese Far Seas 
F i s h e r i e s  Research L a b  i n  conduct ing a n  annual  sys t ema t i c  
l ong l ine  survey.  The primary a b j e c t i v e  i s  t o  determine r e l a t i v e  
abundance, d i s t r i b u t i o n ,  b i o l o g i c a l  c h a r a c t e r i s t i c s  and migra t ion  
of s a b l e f i s h  and P a c i f i c  cod i n  t h e  e a s t e r n  Bering Sea, Aleut ian  
I s l a n d s ,  and Gulf of Alaska. The su rvey  is conducted by a 
Japanese commercial long l ine  v e s s e l  on c h a r t e r  t o  t h e  Far Seas 
Lab. I n  r e c e n t  yea r s  approximately 100 s t a t i o n s  have been 
occupied. The f i s h i n g  gear  is a long l ine  made up of 160 hachi  
s e t  perpendicular  t o  the i s o b a t h  from a depth  of 101 t o  1000 m. 
One s t a t i o n  is occupied each day. S t a t i o n  soaking t i m e  averages  
5 t o  6 hours .  Each hachi  ( s k a t e )  i s  a 100 m ground l i n e  wi th  45 
hooks a t t a c h e d  to  1.2 m gangion. The ba i t  is r i n g  c u t  squid .  I n  
a d d i t i o n  t o  b i o l o g i c a l  samples, s a b l e f i s h  are tagged. Annual 
r e p o r t s  are p resen ted  a t  meetings of INPEC and US-Japan 
b i l a t e r a l s .  

AGEING 

Cur ren t ly  t h e  NWAFC does n o t  do any r o u t i n e  or product ion  age ing  
of s a b l e f i s h .  The Center  i s  suppor t ing  one graduate  s t u d e n t .  H e  
is comparing va r ious  age ing  techniques  and s t r u c t u r e s  i n c l u d i n g  
o t o l i t h s  ( s u r f a c e  and break-and-burn), scales, d o r s a l  sp ines ,  and 
p e c t o r a l  f i n  r a y s  f o r  s a b l e f i s h  and three o t h e r  species. I n  h i s  
s a b l e f i s h  samples the t r e n d  i n  age  readings  i n c r e a s e s  from 
scales , s u r f a c e  o t o l i t h s  , break-and-burn o t o l i t h s ,  t o  dorsal  
sp ines .  A l l  methods g ive  s imi l a r  r e s u l t s  f o r  the f i r s t  5 or 6 
years .  Readable s e c t i o n s  from p e c t o r a l  r a y s  are n o t  ea sy  t o  
prepare because of t h e  o i l y  na tu re  of the s t r u c t u r e  From h i s  Gulf 
of Alaska c o l l e c t i o n s  he f i n d s  abou t  5-10% of t h e  an imals  g r e a t e r  
than  10 yea r s  of age  w i t h  a maximum of about  15 yea r s  of age  
u s i n g  break-and-burn techniques.  This  r e l a t i v e  young age 
composition compared t o  the Canadian r e s u l t s  could r e s u l t  from 
e i t h e r  d i f f e r i n g  cri teria f o r  a n n u l i  i d e n t i f i c a t i o n ,  l o c a t i o n  or 
depth  of sample c o l l e c t i o n ,  or geographic  d i f f e r e n c e s  i n  s t o c k  
s t r u c t u r e  . 
EARLY L I F E  HISTORY 

The ich thyoplankton  group a t  t h e  NWAFC lead  by A r t  Kendal l  
r o u t i n e l y  sample f i s h  and l a r v a e  o f f  t h e  U S  w e s t  c o a s t  and Gulf 
of Alaska. S a b l e f i s h  larvae are f r e q u e n t l y  sampled by s u r f a c e  
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neuston n e t s .  Reports  are  being prepared  f o r  s a b l e f i s h  l a r v a e  
d i s t r i b u t i o n  o f f  t h e  US w e s t  c o a s t  from t h e  series of coope ra t ive  
US-USSR s p r i n g  surveys.  A p i l o t  s tudy  a long  t h e  e a s t e r n  Coast of 
t h e  Gulf of Alaska w a s  conducted i n  1983. Future  p l a n s  f o r  
surveys t a r g e t t i n g  on s a b l e f i s h  have n o t  been made. In  
coopera t ion  wi th  Oregon S t a t e  Un ive r s i ty  and B o r i  O l l a  a t  NMFS 
Newport Lab, Kendal l  is suppor t ing  r e sea rch  on l a r v a l  growth 
rates us ing  d a i l y  growth r i n g s  and l a b o r a t o r y  r e a r i n g  of  captured  
l a r v a e  f e d  ad l i b i t u m  r a t i o n s .  Ea r ly  r e s u l t s  sugges t  t h a t  
l a b o r a t o r y  r e a r e d  l a r v a e  are capable  of phenomenal growth rates 
of 7 t o  10% pe r  day i n  body length .  
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SABLEFISH RESEARCH & MONITORING 

* BY CALIFORNIA FISH & GAME, 1950 TO 

J u l i u s  B. P h i l l i p s  and S e i g i  Imamura s t u d i e d  ca tch  rates,  t h e  

length-weight r e l a t i o n s h i p s ,  spawning season ,  s i z e  a t  m a t u r i t y ,  t he  

r e l a t i o n s h i p  between s i z e  o f  f i s h  and depth of cap tu re ,  and l e n g t h  
P 

f r equenc ie s  of Eureka t r awl  l and ings  and s a b l e f i s ' h  caught by l o n g l i n e r s  

o p e r a t i n g  o u t  of Eureka, F t .  Bragg, and Monterey i n  the  e a r l y  1950 ' s .  

They r e p o r t e d  on t h i s  work i n  PMFC B u l l e t i n  3 .  

P h i l l i p s  and Imamura's a n a l y s i s  of s a b l e f i s h  landing  r eco rds  up t o  d a t e  

through 1969 w i t h  a 1973 paper  i n  C a l i f o r n i a  F i sh  and G a m e .  

Richard H. P a r r i s h  brought  

P a r r i s h  conducted 1 7  l o n g l i n e  c r u i s e s  between J u l y  1969 and May 

1972 t o  determine s p e c i e s  a s s o c i a t i o n s ,  d i s t r i b u t i o n ,  and abundance of 

bottom f i s h e s  i n  r e l a t i o n  t o  depth and s u b s t r a t e .  A t o t a l  of 330 s e t s  

were made a t  a v a r i e t y  of l o c a t i o n s  from the  E e l  River  Canyon nea r  

Eureka t o  Cor tes  Bank i n  Southern C a l i f o r n i a .  Depths f i s h e d  ranged 

from 4 t o  600 fms. Each set  c o n s i s t e d  of  a s i n g l e  baske t  con ta in ing  

a 100 fm ground l i n e  w i t h  220 hooks on 18 inch  gangens. F i s h  n o t  tagged 

w e r e  weighed, measured, and sexed. This d a t a  has  n o t  been publ i shed .  

Logs submi t ted  by t r a p  f ishermen o p e r a t i n g  from Monterey area 

p o r t s  from 1974 through 1978 have been analyzed and a r e p o r t  w r i t t e n ,  

however, t h i s  r e p o r t  i s  y e t  t o  be pub l i shed .  Trap logs  from o t h e r  

a r e a s  and o t h e r  y e a r s  have been c o l l e c t e d  but  have n o t  been processed .  

T r a w l  l o g s  a r e  processed  a s  they a r e  r ece ived  b u t  l i t t l e  in format ion  

ob ta ined  from them h a s  been pub l i shed .  

3; 
Presen ted  by James E .  Hardwick a t  a S a b l e f i s h  Workshop on Research 
Needs h e l d  a t  t h e  NMFS Southwest F i s h e r i e s  Center  Tiburon Labora tory  
7-8 J u l y  1983. 
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C a l i f o r n i a  has  no s a b l e f i s h  sampling p l an  bu t  v a r i o u s  i n t e r e s t e d  

par t ies  have f r e q u e n t l y  sampled t h e  landed ca t ch  f o r  l eng ths .  Discard ing  

and s o r t i n g  by s i z e  a t  sea make i t  d i f f i c u l t  t o  use  t h e s e  l eng ths .  

A r e p o r t  on t h e  number and s i z e  of s a b l e f i s h  d i sca rded  by trawlers 

o p e r a t i n g  o u t  of  Monterey Bay p o r t s  i s  being prepared .  
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Norman Abramson 
D i r e c t o r ,  Tiburon Laboratory 
U.S. Dept. of Commerce 
NOAA 
Southwest F i s h e r i e s  Center  
Tiburon Laboratory 
3150 Paa rad i se  Drive 
Tiburon, CA 94920 

Dear D r .  Abramson; 

I hope you r e c e i v e  t h i s  i n  t i m e  f o r  i t  t o  be of use. 

Before w r i t i n g  t h i s  l e t t e r ,  I have reexamined much of t h e  g e n e t i c  d a t a  
taken f o r  s a b l e f i s h  by L i s a  Wishard and myself. Answers t o  t h e  fol lowing 
q u e s t i o n s  would be of i n t e r e s t  i n  f u r t h e r  understanding t h e  biology of s a b l e f i s h .  
You can dec ide  f o r  your se l f  which impact s h o r t  term o r  long term management. 

Working from sou th  t o  n o r t h  ( s e e  f i g u r e  a t t a c h e d )  

1)  I t  appears  s a b l e f i s h  o c c u r r i n g  a long  c e n t r a l  and sou the rn  C a l i f o r n i a  
are g e n e t i c a l l y  s imilar ,  but as one moves f u r t h e r  n o r t h  t o  Oregon and Washington, 
t h e r e  appears  t o  be geograph ica l ly  d i s c r e t e  groups. Two of t h e  groups from 
Oregon and Washington were pooled from subsamples t aken  i n  t h e  same g e n e r a l  
area. There w a s  no h e t e r o g e n e i t y  w i t h i n  smaller areas. Questions:  Do t h e s e  
d i s t i n c t  groups remain s t a b l e  ( g e n e t i c a l l y )  from yea r  t o  y e a r ,  how large i s  o r  
what determines a d i s t i n c t  group, how many of them are t h e r e ,  and i s  t h e  reevidence 
f o r  d i f f e r e n t  grouping f o r  immature and mature f i s h ?  

2 )  A s i n g l e  sou the rn  s o u t h e a s t e r n  Alaskan sample i s  a l s o  d i f f e r e n t  from 
a d j a c e n t  c o l l e c t i o n s .  No d a t a  has  been c o l l e c t e d  f o r  B r i t i s h  Columbian s tocks .  
D r .  Beamish proposes t h e  e x i s t a n c e  of two o r  more d i s t i c n t  s t o c k s  i n  Canadian 
waters. Ques t ions :  Do d i s t i n c t  s t o c k s  e x i s t  o f f  Canada, are they d i s c e r n a b l e  
from U.S. s t o c k s ,  i s  t h e r e  g e n e t i c  evidence f o r  movements of immatures e i t h e r  
n o r t h  o r  sou th ,  and i f  so  t o  what e x t e n t  do they mig ra t e?  

3 )  Northern s o u t h e a s t e r n  Alaskan samples taken a t  v a r i o u s  l o c a t i o n s  
both i n s i d e  and o f f s h o r e  and t aken  i n  d i f f e r e n t  y e a r s  i n c l u d e  samples of many age 
classes,  i n c l u d i n g  j u v e n i l e s  (approximately 30 cm.  more o r  l e s s ) .  These samples 
are r e l a t i v e l y  homogeneous. Samples taken from Kodiak I s l a n d  w e s t  and along 
t h e  A l e u t i a n  Chain are a l s o  r e l a t i v e l y  homogeneous and are not  s u b s t a n t i a l l y  
d i f f e r n t  from t h e  n o r t h e r n  s o u t h e a s t e r n  Alaskan samples. Those taken from t h e  
n o r t h e r n  gu l f  of Alaska are d i s t i n c t  from both groups. Questions:  
i s  t h i s  d i s t i n c t  a r e a  i n  t h e  Nothern Gulf and what determines i t ?  
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4 )  Most of these data were taken between 1977 and 1981. Questions: Do 
the genetic compositions remain relatively stable? 

The loci that reflect the most genetic divergence are often the ones that 
possess numerous alleles and are, therefore, difficult to interpret. While 
data, taken for fish from the same general geographical area (lo lat - 1" 
Long) by different labs, reflect the homogeneity of fish from a given area, it 
would still be satisfying to reexamine some locales to confirm these interpretations. 

For any tissue sampling done on sablefish in the future for genetic 
analysis, it is essential to include lengths and sex with the tissues. For the 
samples be relatively large - 1 cubic inch or large, - and that the samples be 
frozen quickly - flash frozen or frozen laid out in a single layer on something 
like a large baking sheet until froze. A sample size of approximately 80-100 
fish per collection site is recommended for this kind of study. 

The genetic analysis of sablefish is not straight forward. There is a 
large oil content that mechanically interfers with the process and the large 
number of alleles found at some loci make interpretation difficult; in fact, 
many samples must be assayed two to four times t o  assure proper interpretation. 
The result is that these samples are more expensive to analyze than most other 
species. Analysis of the 18+ loci we have done previously costs approximately 
$20 per fish when the total number of fish exceeds 500. 

If you have any questions about my suggestions or the kinds of questions 
that remain, please contact me. 

h 

Sincerely, 

I A.J.. Gharrett 
Associate Professor 
School of Fisheries and Science 
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