
ADMINISTRATIVE R E P O R T  LJ-8 1-09 
- _  

' . . ...,.I..- " -I 



. .  

DIRECTOR'S REPORT 
TO THE 

THIRTY-SECOND TUNA CONFERENCE 

ON 

TUNA AND TUMA-RELATED A C T I V I T I E S  
AT THE 

SOUTHNEST F ISHERIES CENTER 
LA J O L L A j  CALIFORNIA 

FOR THE PERIOD 

MAY Ij 1980 TO A P R I L  30, 1981 

MAY 18-20, 1981 

SNFC ADMINISTRATIVE REPORT NUMBER LJ-81-09 



TABLE OF CONTENTS 

Page 

INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . e . . . . 1 

IN SUPPORT OF EXISTING INTERNATIONAL AGREEMENTS 

NMFS/SWFC Cooperation wi t h  t he  Inter-Ameri can 
Tropical Tuna Commission . . . . . . . . . . . . . . . . . . . 4 

In te rna t iona l  Commission 
of A t l a n t i c  Tunas. . f o r  . the 

. . . 
Conservation 
. . . . . . . . . . . . . . . . 

Program . . . . . . . . . . . e . 
5 

In t e rna t iona l  Skipjack Year . . . . . . . , 7 
Indian Ocean Tuna Research . 

. 
and . . . 

South P a c i f i c  Commission. . . Development. . . . . . . . . . . . . . . . . . 8 
9 '  

IN SUPPORT OF POSSIBLE FUTURE INTERNATIONAL AGREEMENTS 

North P a c i f i c  Albacore. . . . . . . . . . . . . . . . . . . . . . 
South , . . . . . . . . . . . . . . . . 10 

P a c i f i c  Albacore. , . . 20 
North P a c i f i c  Bluefin Tuna. . . . . . . . . . . . . . . . 
South P a c i f i c  F isher ies  Agency. . . , . . . . . . . . . . . . . , . 21 

21 

IN SUPPORT OF DOMESTIC REQUIREMENTS 

Western P a c i f i c  Fishery P;lanagement Council 
B i l l f i s h  Management Plan . . ... , . . . . . . . . . . . . 22 

Pac i f i c  Fishery Management Council B i l l f i s h  
and Oceanic Shark Planagemetit P1an 
Development. . . . . . . . . . . . . . . . . . . . . . . . . 22 

Pac i f i c  Cooperative Marine Game F i s h  Tagging. . . . . . . . . . 23 
Pac i f i c  In te rna t iona l  B i l l f i s h  Angler Survey. . . . . . . . . . 24 

IN SUPPORT OF OTHER DOMESTIC. REQUIREHENTS 

Tuna/Porpoise In t e rac t ion  - Marine Marma1 
Pro tec t ion  Act of  1972 . . . . . . . . . . . . . . . . . . . . 27 

Southwest F i she r i e s  Center Workshop on Tuna 
Research Planning. . , . . . . . . . . . . . . . . . . . . . . 34 

Tuna Behavior-Physiology. . . . . . , , . . . . . . . . . . . . 
Fish Aagregating Devices. . . . . . . . . . . . 

38 
, . . . . , . . 40 

Tuna Data Base Users Manual . . . . . . . . . . . . . . . . . . 41 

PUBLICATIONS . . . . . . . e . . . . . , . . . . . . . . . . . . . . 42 
, 



-1 -

INTRODUCTION 

F o r  a decade, a lmost  a l l  research  on tuna i n  t h e  fede ra l  government has 
been conducted a t  t h e  Southwest F i s h e r i e s  Cen te r ' s  two l a b o r a t o r i e s  i n  
Honol u l  u ,  Hawaii and La J o l  1 a, Cal if o r n i  a. 

Wi th  t h e  except ion  o f  research  on A t l a n t i c  b i l l f i s h e s  and b l u e f i n  tuna 
which i s  conducted a t  t h e  Southwest F i s h e r i e s  Center  i n  Miami, F l o r i d a ,  
f i s h e r y  b i o l o g i s t s  a t  t he  Honolu lu  and La J o l l a  L a b o r a t o r i e s  a r e  i n v o l v e d  i n  
s t u d i e s  o f  t h e  p o p u l a t i o n  dynamics o f  most o t h e r  species o f  tuna on a 
wor ldwide bas is .  

A t  t h e  Honolu lu  Labora tory  t h e  emphasis i s  on assessment and 
understanding o f  t he  abundant s k i p j a c k  tuna resources o f  t h e  P a c i f i c  and 
I n d i a n  Oceans. Because o f  i t s  mid-ocean l o c a t i o n  and c a p a b i l i t y  f o r  h o l d i n g  
l a r g e  t r o p i c a l  p e l a g i c  f i s h e s  a t  t he  l a b o r a t o r y ,  f i s h e r y  s c i e n t i s t s  s tudy t h e  
sensory and p h y s i o l o g i c a l  r e a c t i o n s  o f  tunas t o  t h e i r  environment.  Other  
tuna - re la ted  programs i n c l u d e  assessment o f  t h e  South P a c i f i c  a1bacore 
popu la t i ons  and r e c r e a t i o n a l  f i s h e r i e s  research,  p r i n c i p a l l y  t h e  s p o r t  f i s h e r y  
f o r  b i l l f i s h e s .  Resu l t s  o f  t h i s  research  a r e  p rov ided  f o r  c o n s i d e r a t i o n  by 
f i s h e r y  managers i n  such i n t e r n a t i o n a l  forums as t h e  I n d o - P a c i f i c  F i s h e r i e s  
Counci l  and the  I n d i a n  Ocean F i s h e r y  Management Counc i l .  

A t  t h e  La J o l l a  Labora tory ,  the.  s t a f f  o f  t h e  Oceanic F i s h e r i e s  Resources 
D i v i s i o n  prov ides  bas i c  f i s h e r y  a n a l y s i s  and manaclement i n f o r m a t i o n  on tunas 
and b i l l  f i s h e s  t o  i n t e r n a t i o n a l  f i s h e r i e s  bodies and commissions, and conducts  
s t u d i e s  on the  s t a t u s  o f  porpo ise  i n v o l v e d  i n  t h e  eas te rn  t r o p i c a l  P a c i f i c  
tuna purse se ine f i s h e r y .  The s t a f f  o f  t h e  Coastal  F i s h e r i e s  Resources 
D i v i s i o n  a t  t h e  La J o l l a  Labora tory  conducts b i o l o g i c a l  research  on h 'or th  
P a c i f i c  a1 bacore d i r e c t e d  toward an understanding o f  t h e  
f i s h / f  ishery/env i  ronment i n t e r a c t i o n s .  

To improve the  Center 's  near- term and long-range tuna research  p lans ,  two 
i n t e r n a l  Workshops on Tuna and B i l l f i s h  Research were convened i n  December 
1979 and December 1980. D e t a i l e d  p lans  were fo rmula ted  which a re  w i t h i n  t h e  
framework o f  t he  p r i n c i p a l  o b j e c t i v e  o f  t he  Cen te r ' s  tuna research  program, 
namely: l o  d e l i v e r  i n f o r m a t i o n  and adv ice  t o  NMFS, t h e  Department o f  S ta te ,  
U.S. Commissioners t o  i n t e r n a t i o n a l  commissions, U.S, de legates  and 
n e g o t i a t o r s  p a r t i c i p a t i n g  i n  b i l a t e r a l  o r  i n t e r n a t i o n a l  n e g o t i a t i o n s ,  and 
f i s h e r i e s  managers i n  b o t h  the  i n t e r n a t i o n a l  and n a t i o n a l  arenas. 

On the  f o l l o w i n g  page i s  a f u n c t i o n a l  model o f  t h e  SWFC Tuna Program. 
Among the  f u n c t i o n s  which must be performed t o  d e l i v e r  t h e  i n f o r m a t i o n  r q u i r e d  
f o r  good management dec i s ions  are:  s tock assessments, economic a n a l y s i s ,  da ta  
management, a n a l y s i s  o f  f i s h  environment i n t e r a c t i o n s , and system a n a l y s i s  
which e f f e c t i v e l y  t i e s  the  s p e c i a l i z e d  i n f o r m a t i o n  toge the r .  
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These studies a re  being actively pursued a t  the SWFC, i n  cooperation w i t h  
research organizGtions o f  many f i s h i n g  l i a t i o r i s  throughout the world, and w i t h  
international f i sher ies  organizations. Our know1 edge o f  these international 
f i sh  and f i sher ies ,  based oil these national and  international s tudies ,  i s  
growing s teadi ly  and i s  forming an increasingly valuable base fo r  the rational 
mariayement of  t u n a  f i  stieries worldwide. 

/ Southwest Fisheries Cot1te.r 

May 1981 . 
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NMFS/SWFC COOPERATION WITH THE INTER-AMERICAN 

TROPICAL TUNA COMMISSION 

The historical  commitment of Federal agencies t o  the Inter-American 
Tropical T u n a  Cornniission ( I A T T C )  i s  s e t  o u t  i n  the enabling leg is la t ion  (Tuna
Conventions Act of 1950) .  .. " A 1  1 agencies of the Federal government a re  
authorized on request ...t o  cooperate i n  the conduct o f  s c i e n t i f i c  and other 
programs, or t o  furnish f a c i l i t i e s  and  personnel f o r  the purpose of a s s i s t i ng
the Commission i n  the performance of  t he i r  duties." 

A t  the 33rd ineeting o f  IATTC i n  October 1976 i t  was agreed t h a t  the IATTC 
shoul d concern i tsel  f w i  t h  the p r o b l  ems ar is ing from the tuna/porpoi se 
relationship i n  the eastern Pacif ic  Ocean as well as problems w i t h  the f i sh  
stocks themselves; some aspects of the tuna/porpoise work are  carr ied o u t  i n  
cooperation w i t h  MMFS. 

The s ta f f  o f  the Southwest Fisheries Center and the Inter-American 
Tropical T u n a  Commission conducted a cooperative aer ia l  photographic study of 
porpoise schools o f f  the coast of Mexico, from November 3-December 15,  1980. 
This study was designed t o  obtain high resolution photographs which will 
permit measurement of  lengths of animals and will validate the accuracy of 
aer ia l  observer estimates o f  porpoise school s izes .  Porpoise schools were 
photographed o f f  the coast o f  La Paz ,  Puerto Val l a r t a ,  Acapulco, Zr'huatanejo,
and  Tapachula, Mexico. Participating in the study from the La J o l l a  
Laboratory were L C D R  W .  Perrynian of 'the NOAA Corps assigned to  the Southwest 
Fisheries Center, a n d  F.  Rals ton .  IATTC par t ic ipants  were El.  Scott ,  J .  Laake, 
and J . Niehaus. 

Conditions fo r  photography were very favorable and  the party returned 
w i t h  an  extensive col 1ection of h i g h  resol ution photographs. Commander 
Perryrnan headed up a team which has now completed cataloging and preparing the 
fi lm f o r  d a t a  extraction a n d  analysis .  The team used image enlargement and 
enhancement equipi?ieiit a t  the NASA f a c i l i t y  i n  Bay S t .  Louis, Mississippi , t o  
enumerate individual animals i n  each sui table  photograph. Data from this 
experiment will be useful i n  the estimation o f  absolute abundance and v i t a l  
ra te  parameters of porpoise stocks i n  the eastern tropical Pacific.  
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INTERI.IATIOt4kL C31:HISSION FOR THE CORSERVATION OF ATLANTIC TUNAS 

A major  and cont'nuing obligation of the s t a f f  of the T u n a  a n d  Bi l l f i sh  
Resources Proyrarn s t a f f  i s  t o  provide basic fishery analysis and management
inforination on tunas and  b i l l f i shcz  in suppot? of the 1J.S. coinmitrilent t o  the 
Iiiterrlational Coninlission For  the Conwrvation O F  Atlant ic  T u n a s  ( I C C A T )  and t o  
ICCAT's S t a n d i n g  Corninittee on Research and S t a t i s t i c s  (SCRS). 

In  1380 the SCRS rweting wd:. field i n  Kcidrid, S p a i n ,  from F!ovelnber 3 t o  
November 1 2 .  Scient is ts  represent-ing a b o i t l  15 countries attended the me t ing
a n d  par t ic . ipa?ed i n  4 review o f  sc i en t i f i c  infot-mition t o  evaluate the 
condition of the Atlantic t u n 2  a n d  b i l l f i s h  s t o c k s  and t o  plan research 
a c t i v i t i e s  for 1980-83. SWC s c i e n t i s t s  atle/lciincJ the lilecting included Dr. G.  
Sakagawa, Dr. 1;. Parks, C r .  N .  B d r t o o , a n d  tqr. Dick Evans. 

Eighty-six docuiw~ts  were reviewed by SCKS sc i en t i s t s  who prepared s ta tus  
of  stock reports on A t l a t : t i , :  tuila atid billf ish s tocks  t o  a s s i s t  the Comnission 
t o  identify needed conserwcttion rncaswes. 

The SCRS appraisal or' ye1 l o s f i n  t u n a  stocks reinairis unchanged froin t h a t  
i n  1919. Ori an At,l~nt;c-wfiic basis,  yel loxf- in  appear t.o be exploited a t  
1eve1 s near blSY. Cons ide red  sep?rratcly, ye1lov;fin i n  the eastern A t 1  ant ic  are  
f-i skr.d neat- i23' w! i . i l  e yc7 1o w f i n iri the wes te rn  fit1ant ic  are  irnderexpl o-itcd. 

e c t  t!ii.'k. t k i - e  has  h e w  a s'l i g h t  recent increase i n  yield-pcr-
recui t  of: yellowf.in t ~ u ! ; ~ ~  Th.is .increase i s  due t o  recent increases i n the 
proportion of  1at-ge f ish i n  purse :;iJine catc t i cs  rather t h a . n  a r e su l t  of  t h i ?  
3.2-kg rriitiimim s i z e  1?rift. F!o ne:./ r i anagemr i t  iwasures were recooimendcd. 

The comni ttw' 5 asressrccnt o f the  c~rrdit i  03 of At1 ant ic  ski p j d c f :  s toc.ks 
rei~~ainsctichanyed f x a  th;t o f  l d s t  yr3ciin. The resmr-ce appears t o  Izc 
exp'i o i t ed  n t a h i g h  1eve1 in t h e  u;stcrn A t 7  s n t i C. Iiowever , the re'/ a t i  onship  
o f  rticent c~rtc:!:es t o  I b L Y  i s  ijtli:i3G9:i1 Lecause *it nas riot ds y e t  been possib'l e t o
e s t i i a a t e  t h e  potenti:,l y i e l d  o f  the s t i x k .  140 manayerncnt measures are  
c ii rrent l  y n ccd t.S . 

The SCRS f o u n d  that At!antic bigeye t u n 2  stocks a re  currently fished a t  
1eve1s below HSY. Incrc;+sed e f f o r t  wo~ld probably r e su l t  i n  only niarginal 
i n c r e a s e s  .i:n y i 2 l d .  Inci edsing a g e  a t  f i r s t  c2ptur-e wou'ld increase yield-per-
r ec ru i t ,  I t  i s  t o o  cc:.rly t o  (?cs(?ss t h e  e f fec t  of t h e  3.2-kg s ize  l i m i t  
enacted by ICCAT in Septmber  1933. No adt i i  tional management measures were 
recoilimended. High1 i g h t q  o f  t h e  SCRS a p p r a i s a l  area as fo'l lows: 

The SCRS appraisal of albacore s t o c k s  i:id-icated t h a t  both the northern 
and southern stocks a re  f i  shed a t  1eve1s so!iewhat bel ow NSY. Recriri tment for  
the northern stock shows a sl i g h t l y  downward irend while yield-per-recrui t  has 
increased s l igh t ly .  The SCRS conel uded t h a t  b o t h  stocks appear heal thy, t h a t  
some increase i n  catch could be realized w i t h  increased e f f o r t  on the southern 
stock, a n d  t h a t  no managenlent i s  necessary. 

The SCRS analysis o f  Atlantic bluefin t u n a  s ta tus  has changed l i t t l e  from 

https://yellowf.in
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t h a t  f o r  1979. I n d i c a t i o n s  a r e  t h a t  r e c r u i t m e n t  l e v e l s  f o r  b o t h  eas te rn  and 
western s tocks  have been average o r  s l  i g h t l y  below average s i n c e  1978. The 
1973 y e a r - c l a s s  (west A t l a n t i c )  and 1974 y e a r - c l  ass ( e a s t  A t l a n t i c )  p rov ided  
i n f u s i o n s  o f  r e c r u i t s  { t w i c e  t h e  average i n  t h e  eas te rn  A t l a n t i c  and f o u r  
t imes t h e  average i n  the  western A t l a n t i c )  t o  t h e  f . i shery  and these f i s h  a r e  
now making t h e i r  presence f e l t i n  o l d e r  age c lasses .  These f i s h  w i l l  n o t  add 
t o  numbers o f  l a r g e  f i s h  (200 cm, age l o + )  u n t i l  1983. Given c u r r e n t  e f f o r t  
l e v e l s ,  t h e  abundance o f  a d u l t  f i s h  and v e r y  l a r g e  f i s h  i s  f o r e c a s t  t o  
decrease over  t ime. The average annual c a t c h  o f  age-0 and age-1 f i s h  has 
apparen t l y  decreased 38% s i n c e  t h e  implementat ion o f  c u r r e n t  minimum s i z e  
l i m i t  and f i s h i n g  m o r t a l i t y  r e g u l a t i o n s .  The committee recommended 
c o n t i n u a t i o n  o f  these measures. 

The SCRS cons idered m a r l  i n s ,  s a i l f i s h ,  and s p e a r f i s h  separa te l y  from 
sword f ish .  Catch and CPUE con t inue  t o  d e c l i n e  f o r  b l u e  m a r l i n ,  w h i t e  m a r l i n ,  
and s a i l f i s h ,  and the  exac t  s t a t u s  o f  these s tocks  i s  unknown. Assessment i s  
compl ica ted  by t h e  f a c t  t h a t  w h i t e  m a r l i n  c a t c h  da ta  i n c l u d e  catches o f  two 
and p o s s i b l y  t h r e e  species which have been r e p o r t e d  as w h i t e  m a r l i n .  The SCRS 
recommended no management a c t i o n  f o r  any o f  these species b u t  i n d i c a t e d  t h a t  
t h e y  should be mon i to red  c l o s e l y .  

The general  l a c k  o f  da ta  on sword f i sh  prec ludes  any f i r m  d e c i s i o n s  on 
s tock  s t a t u s  a t  t h i s  t ime. Small inc reases  o f  CPUE have occur red  f o r  b o t h  t h e  
Canadian harpoon and Japanese i n c i d e n t a l  l o n g l  i n e  catches. Y i e l  d -pe r - rec ru i  t 
a n a l y s i s  f o r  t h e  deve lop ing  F1 o r i d a  s t r a i t s  l o n g l  i n e  f i s h e r y  i n d i c a t e s  t h a t  
y i e l d - p e r - r e c r u i t  . may be below an optimum l e v e l .  No management a c t i o n  was 
rec ommen ded 

The SCRS prepared r e p o r t s  on m u l t i - s p e c i e s  aspects o f  f i s h e r i e s  f o r  b o t h  
temperate and t r o p i c a l  At1 a n t i c  tuna species. Mu1 t i s p e c i e s  i n t e r a c t i o n ,  
e s p e c i a l l y  f o r  t r o p i c a l  species, w i l l  demand an i n c r e a s i n g  p r o p o r t i o n  o f  
s c i e n t i f i c  a t t e n t i o n  i n  t h e  f u t u r e .  The 3.2-kg s i z e  l i m i t  f o r  y e l l o w f i n  
implemented i n  1972 a p p a r e n t l y  l e d  t o  m i s r e p o r t i n g  o f  y e l l o w f i n  as bigeye. 
The ex tens ion  o f  3.2-kg l i m i t  t o  b igeye i n  1979 p a r t i a l l y  a l l e v i a t e d  t h e  
problem. However, d i f f i c u l t i e s  w i t h  enforcement and t h e  d i s c a r d i n g  o f  sinal 1 
f i s h  ( y e l l o w f i n  and bigeye) a t  sea makes c o n s i d e r a t i o n  o f  a1 t e r n a t e  management 
schemes necessary. Management o p t i o n s  designed t o  i nc rease  y i e l d - p e r - r e c r u i  t 
f o r  y e l l o w f i n  and bigeye must cons ide r  p o t e n t i a l  l osses  o f  s k i p j a c k  c a t c h  as 
w e l l  as p o t e n t i a l  ga ins  t o  catches o f  y e l l o w f i n  and bigeye. The SCRS 
recommended t h a t  a wide range o f  da ta  be c o l l e c t e d  t o  a l l o w  i n v e s t i g a t i o n  o f  
t h e  mu1 t i - s p e c i e s  aspects o f  tuna f i s h e r y  management. 

Several SCRS sub-committees and work ing  groups met d u r i n g  t h e  SCRS 
meeting. The sub-committee on S t a t i s t i c s  met and reviewed progress  and 
problems assoc ia ted  w i t h  t h e  submission and q u a l i t y  o f  data.  Numerous 
suggest ions were made t o  improve da ta  hand1 i n g  and qual i t y .  The sub-committee 
on Sk ip jack  met and reviewed progress  t o  da te  on t h e  I n t e r n a t i o n a l  Sk ip jack  
Year. P r i n c i p a l  d i scuss ions  concerned t h e  da ta  t o  b e -  c o l l e c t e d  and t h e  
methods f o r  a r c h i v i n g  and l a t e r  a n a l y z i n g  t h e  data. 
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Two work ing  groups, t h e  !.lorking Group on SCRS Organ iza t i on  and t h e  
Working group on J u v e n i l e  T r o p i c a l  Tuna, met d u r i n g  t h e  SCRS meeting. The 
Working Group on Organ iza t i on  suggested t h a t  t h e  fo rma t  used i n  1980 be used 
aga in  i n  1981, i n c o r p o r a t i n g  a few small  p rocedura l  changes. The Working 
Group on J u v e n i l e  Tuna recommended t h a t  a b i o s t a t i s t i c i a n  o r  h i g h l y  q u a l i f i e d  
sampler be s e n t  t o  A f r i c a  t o  rev iew  t h e  o v e r a l l  sampling scheme and h e l p  
n a t i o n a l  s c i e n t i s t s  develGp a sounder, m r e  e f f i c i e n t  sampling scheme f o r  
j uveni  1 e tunas. 

The SCRS vo ted  t o  a l l o c a t e  one day o f  i t s  f u t u r e  meet ings t o  d i scuss ions  
o f  a s i n g l e  impor tan t  research  issue.  I n  1981 t h e  SCRS w i l l  d i scuss  t h e  t o p i c  
o f  i n t e r a c t i o n s  between tuna and t h e i r  environment. P a r t i c i p a t i o n  by a1 1 
segments o f  t h e  research  community w i l l  be encouraged. 

The s c i e n t i f i c  q u a l i t y  o f  papers presented a t  ICCAT con t inues  t o  be high. 
The f o r e i g n  s c i e n t i s t s ,  p a r t i c u l a r l y  t h e  French, seem t o  have an e x c e l l e n t  
knowledge o f  t h e i r  f i s h e r i e s  and tuna f i s h i n g  i n  general ,  p robab ly  a r e s u l t  o f  
t h e i r  p a r t i c i p a t i o n  i n  at-sea f i s h i n g  and sampling. 

The ICCAT Commission met f rom November 12  t o  18  t o  cons ide r  t h e  SCRS 
f i n d i n g s  and t o  deal w i t h  housekeeping ma t te rs .  I n  at tendance were 
r e p r e s e n t a t i v e s  o f  18 o f  t h e  19  member c o u n t r i e s  and a number o f  observers.  
No new management measures were adopted by t h e  Commission. The Commission 
se lec ted  November 11-17, 1981, f o r  i t s  n e x t  meet ing and proposed t o  h o l d  the  
meet ing i n  Spain b u t  n o t  i n  Madrid. 

INTERI4ATIO!4AL SKIPJACK YEAR PROGRAM 

D u r i n g  t h e  p a s t  y e a r  Center s c i e n t i s t s  con t inued  t h e i r  invo lvement  i n  t h e  
development o f  an i n t e n s i f i e d  At1 an t i c -w ide  s k i p j a c k  tuna research  program 
sponsored by t h e  I n t e r n a t i o n a l  Commission f o r  t h e  Conservat ion o f  At1 a n t i c  
Tunas (ICCAT). Almost t h r e e  yea rs  i n  t h e  p lann ing ,  t h e  program, now known as 
t h e  I n t e r n a t i o n a l  Sk ip jack  Year Research P r o j e c t ,  was developed and i s  be ing  
coo rd ina ted  by ICCAT. The r a t i o n a l e  f o r  t h e  research  i s  t h a t  s c i e n t i s t s  
b e l i e v e  s k i p j a c k  tuna i s  t h e  most abundant o f  t h e  commercial species o f  tuna 
i n  t h e  A t l a n t i c .  It was n o t  e x p l o i t e d  on a l a r g e  s c a l e  u n t i l  r e c e n t l y ;  s i n c e  
1961 ca tches  have increased r a p i d l y ,  reach ing  a maximum o f  117,000 m e t r i c  tons  
(MT) i n  1974, o f  which 19,973 MT were taken by U n i t e d  S ta tes  f l a g  f i s h i n g  
vessels.  T h i s  c a t c h  rep resen ts  a revenue o f  more than 20 m i l l i o n  d o l l a r s  t o  
U.S. f ishermen a t  t oday ' s  p r i c e s .  I n  1977 t h e  c a t c h  reached a peak o f  107,000
MT, and t h e  es t imated  c a t c h  f o r  1979 i s  about 90,000 MT. 

Wi th  growing w o r l d  demand f o r  tuna and t h e  f a c t  t h a t  l i t t l e  i nc rease  i n  
c a t c h  can be expected from t h e  l a r a e r  species o f  tuna from any ocean, 
i n c l u d i n g  t h e  A t l a n t i c ,  t h e r e  i s  an obvious o p p o r t u n i t y  f o r  expanding 
p r o d u c t i o n  o f  A t l a n t i c  s k i p j a c k  t u n a .  However, a p a r t  f rom a general  f e e l i n g  
among f i s h e r y  s c i e n t i s t s  t h a t  these s tocks  a r e  n o t  y e t  f u l l y  e x p l o i t e d ,  t h e r e  
i s  a t  p resen t  i n s u f f i c i e n t  i n f o r m a t i o n  t o  p l a n  t h i s  expansion i n  a r a t i o n a l  
manner, a v o i d i n g  on t h e  one hand any f a i l u r e  t o  take  advantage o f  
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opportunities where they e x i s t ,  arid on the o ther  h a n d ,  damaging the stocks and  
the f i  sheries on thciii t h rough  overdevel opment and overexpl o i  t a t ion .  

As currently designed, the program will extend fou r  years. A planning
phase was executed during 1979 a n d  a limited execution phase was begun d u r i n g  
1980. The "International Skipjack Year," when most research will take place, 
i s  now fu l ly  underway. The final year ,  1382, will focus on evaluating d a t a  
ca l l  ected, 

The program i s  designed as  one i n  wh-ich ICCAT coordinates t h e  collecti:,? 
inputs o f  the 19  I C C A T  member countries who supply vessels,  gear, and researc.h 
experti se. 

As p a r t  o f  U.S. contrihutioil t o  t h i s  internatiotial progrdili, the Southwest 
Fi sheries Center condiicted a skipjack t i i n 2  tzgging cruise in the Caribbean a n d  
western At lmt i c  during early 19SO. A r e p o r t  o f  cruise  activ.i t i e s ,  including
preliminary resu l t s ,  n a s  presenied in a IiF*per by R. kinaldo and R .  Evans of  
the SliFC, a n d  P. Vt>rgne o f  Liv-ing flarin? ~?csources in San Diego. The paper 
was sublni'ttcil as a U.S. docUi?lent t o  the 1980 meet-iny of ICCAT's Standing 
C o m w i  t t ee  oi l  Research and S t a t i s t i c s .  

International Skipjack Yenr  t a g  recovery s ta t ions  have becn es-ta!il ishctd 
in La J o l l a  a n d  Puer ' t~P.ico t o  co l lec t  t a g  recovery and related information on 
recaptured turra tt1a.l: are retrieved by f i  sht!inrnen a n d  by unloading arid canncry
workers, a s  wzll as sc i en t i f i c  technicians working in p o r t s  atid aboard 
vesscls.  To d a t e  80 I S Y  t,aqs have b w n  recovered a t  the U.S. s ta t ions .  O f  
these, 7 wcre froin f ish tagyed during the U.S. taggiriy cruise.  

Atil io Coan,  F~:stEiectatir,iar:,arid F-ist1Pi.y Biologist Ronald Rinaldo o f  the 
Southwcst F i  s!iei.-ies f,entPr, togethet - w i t h  ICCKP reprcscntativch Phi l ip  Symons,
col7 a b o t - a t ~ d  on the design a n d  preparation of  p o r t  sampl i n g ,  shipboard
sampling, arid 1zborator-y msriirals f o r  the ISY. I t  i s  expecied t h a t  these 
manuals will  greatly ciihmce ISY d a t a  collection and processing a c t i v i t i e s .  

INDIAN OCEAN TUNA R E S E A R C H  AND DEVELOPMENT 

Richard S .  Shomura, Director of  the Honolulu Lzboratory, SWFC, and U.S. 
A1 terndte Delegate?, participated in the 1?th Session of the Indo-Pacific 
Fishery Conlniission ( I P F C )  , P a y  21-30, l W 0 ,  a n d  attended the Synip:,sium on 
Developiwnt and Nanaganent of  S:nall-Scale Fisherics,  May 21-23, i n  Kyoto,
Japan. Among the ~ g e n d aitems o f  t h i s  s e s s i o n  was managenlent o f  t u n a  i n  the 
IPFC area. A report was presented o f  L k  S i x t h  J o i n t  Meeting of  the Indian 
Ocean F i  skery Corlni-ission (IOFC) Committee on Management o f  I n d i a n  Ocean T u n a  
and IPFC Special Co;mitttce on tlatiagement o f  Indo-Pacific T u n a  which was held 
i n  February 1980, i n  Perth, ALrstralia. Relative t o  t u n a ,  IPFC recommended 
tha t  (1) FA0 should seek funding t o  add  a t u n a  s c i e n t i s t  t o  the FAO/UNDP
Project for Tuna Management i n  the I n d - i s n  and Pacif ic  Oceans, ( 2 )  in 
consul tation with the IPFC a n d  IOFC T u n a  Management Committees, FA0 should 
develop a program and seek funds f o r  the program, and  ( 3 )  the FAO/UNDP Project 



for Tuna Management in the Jndian and Pacific Oceans should prepare a field 
manual for the collection or fishery statistics. 

SOUTH PACIFIC COMMISSION 

In November 1(;ilo Dr. ,Jersry J\. Wetl1crJ.ll, Lead(•\· of the Stock Assessment 
Study Ta'.;k, Hono·lti'!u Li:,bor2toty, SlffC, attend2d th," South Pacific Comm'issfon's 
(SPC) Tv:elfth R<)0·iona1 Techrl'ical M~•eti•·:9 on Fisheries in Moumea, N0v 
ca·ledonia. The m::,,2-LinJ c:rns1.J,2t"Eid v-:1ric,us pi:lst ,tnd o:·10oing fishery projects 
in tk: SPC area inc1udfr.~; so:k· ri::su: ~:. frJrn tk.: Sf'C Sk:ipjack Survey &.nd 
As <;r..,·,.·,;,·,--1<· 
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incl uc'.ed those rel at'i nf! r-n s\·i ac 1• t1HE. ,:-·1d yell m·:fb tuni', r,:·f rirati on in the 
SPC ar\.~a-: sk~ipj:.tc[-._ ·t,una hl(,oC: ~:~ .. ·:r;rt·lcs (,:_n2:,.1:i,1 s2:::, gr·n\rth and cann·fbal isrn; size 
and nvct'.1r·lty of tun,1~:; an,·j ~ c0:1:pariso:1 of v,--ild und ct,lturf:d oaitf-ish species 
for pol t· and--1 ·i ne h :;l 1 nrJ. 

The Hono1ulu lr)bC,tttory n;z:dntai:1s" datc1 1:.Jsc on catch and 2ffort 
stutist'it~s of ~li":p0;·:\:,:~l', 1·:cre,:;n, ~:nd Tc.i 1.'/?!WS2 lcin(f!ine f·isheries in the 
Pacific Ocean. t-i:uiy S::iuL!: ;;,:;::if•ic ·is·,i,nd pol·itL;J entities regard fishery 
resourc:(_.,; ,J::: on-: of' the L:·· :--:-•::.our·:es t\ >:·:.:il::·::: ;:G t':~':1 for fon-:iqn exchanqe. 
8cc~u1s2 th2::;e islcn1<1 s0n:rn,1,·,1ts ·10.ck (1,-:tiJ 0;1 the: f·1:;~1cry resou;·ces ·in their 
ctrc•a, 1:hcy have> tir'ter, ·cur11e::r1 to the S:;L<·.\··:·.:::::i,t Fi~, rh~s Cent<~r•s Honolulu 
Laborc1 r.~' for SHC:h 0(:.ta., 

In February 19i:U the Gc,vermoc,nt of ~J-iuc•, through offiC'lal Ste.te: 
Dcparb~ent channels, rcourst~~ assist2nGe in obtai~ir0 historical data on fish 
catcl,r.s in tJ-i ue V!cners. In response t(, U1i s rec;ue::.c, the Hon(J1 L,·1 u Labor·atory 
prcllddcd Pst·ima::1::s cf the toLi.1 tOiiiidCJ~ c,f tlli':iJ'.'.. ?n·::l billf·;sh(,S cau91it by 
longline vessels in h!iu0 11.,'.t(':rs (bo.sed or, an 0s 0.umt:d 200--mne exc·1usive 
econom'ic zone around t}iud Guring the p0riod fnn 1065 to 1978. The annual 
catch of y2l 1 cMf·i n tuiii'l. in the e.rea ran9fd from 5 t0 70 metr-1 c tons bet\'Jeen 
196S ~nd 1978. A'l b,,_con-- c=,tc 11cs rdn:]ed frcN1 31 to ?77 r,1etr'ic tons durinn the 
s[1n:e period. Otl:er tuncls c,)u;d:t 'in tf;·:.' area inc-il;d;,:,d bigeyc,, bluefin, and 
sk·/pjack tunas. lht: c.:,tch of b·ilifishcs )nc1ur.i0t; h;t;e nwrlin, striped rnar'lin, 
black marlin, swordfi~h, and sailfish. 
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NORTH PACIFIC ALBACORE 

F i f t h  Nor th  P a c i f i c  A1 bacore Workshop 

The F i f t h  Nor th  P a c i f i c  A1 bacore Workshop was h e l d  June 30 th rough  J u l y  
3, 1980, a t  t he  Southwest F i s h e r i e s  Center i n  La J o l l a ,  C a l i f o r n i a .  The Nor th  
P a c i f i c  Albacore Workshop s e r i e s  began i n  1974 as an i n fo rma l  agreement 
between the  Far  Seas F i s h e r i e s  Research Labora tory  (FSFRL) and the  Southwest 
F i s h e r i e s  Center (SWFC) and inc ludes  s c i e n t i s t s  f rom Canada, Taiwan, s t a t e  
agencies, and u n i v e r s i t i e s .  The purpose o f  t h e  1980 Workshop was t o  
i n v e s t i g a t e  the  popu la t i on  dynamics, b i o l o a y ,  and ecology assoc ia ted  w i t h  t h e  
Nor th  P a c i f i c  a lbacore.  

A t tend ing  from the  SWFC were N. Bar too,  R.  M. Laurs,  R.  Lynn, W. Parks, 
G. Sakagawa, and E. Weber. Represent ing the  s t a t e s  o f  Washington, Oregon, and 
C a l i f o r n i a  were B. Culver ,  L. Hreha, and F. Hagerman, r e s p e c t i v e l y .  L. J .  
B1 edsoe at tended from the  U n i v e r s i t y  o f  Washington. Japan was represented  by 
M. Honura, S. Kume, and I.Yamanaka. Canada and Taiwan were represented  by K. 
Ketchen and R. T. Yang, r e s p e c t i v e l y .  

A summary o f  papers presented t o  t h e  Albacore Workshop by U.S. 
p a r t i c i p a n t s  f o l l o w s :  

M. Laurs and R .  Nishimoto presented r e s u l t s  on t h e  e v a l u a t i o n  o f  o t o l i t h  
d a i l y  growth r i n g  increments.  The au thors  concluded t h a t  f o r  p r a c t i c a l  
purposes, t he  r i n g s  a re  indeed depos i ted  d a i l y  and t h i s  opens t h e  way t o  
r e s o l v e  the  cont roversy  concern ing  t h e  s i z e  o f  a lbacore  on t h e i r  f i r s t  and 
second b i  r thdays .  The ageing procedure, however , is ext remely  ted ious  and 
time-consuming, and a l e s s  arduous technique o f  age de te rm ina t ion  obv ious l y  
would be p re fe rab le .  

Through t h e  coopera t ion  o f  va r ious  f i s h e r i e s  agencies, f i n r a y  samples 
f rom a wide s i z e  range o f  f i s h  a r e  now a t  hand from severa l  areas o f  t h e  N o r t h  
P a c i f i c .  C o l l e c t i o n  o f  more samples and re-examinat ion o f  e x i s t i n g  m a t e r i a l  
a r e  r e q u i r e d  t o  reso lve  c u r r e n t  d i f f i c u l t i e s .  I n  a d d i t i o n ,  f u r t h e r  s tudy o f  
t e t r a c y c l  i n e - i n j e c t e d  specimens i s  u r g e n t l y  r e q u i r e d  t o  c a l i b r a t e  the  method 
and v e r i f y  annual d e p o s i t i o n  o f  a s i n g l e  growth check. 

Laurs  e t  a l .  a l s o  presented new i n f o r m a t i o n  f rom u l t r a s o n i c  t r a c k i n g  o f  
a lbacore.  Telemetered data ( c o v e r i n g  up t o  30-hour t ime  spans) on swimming 
depth and water  temperature show t h a t ,  c o n t r a r y  t o  e a r l i e r  i n f o r m a t i o n  and 
assumptions, a1 bacore may spend re1  a t i v e l y  l e n g t h y  pe r iods  beyond t h e  bounds 
o f  t h e i r  so-cal 1 ed p r e f e r r e d  temperature range (15"-20" C) . These sho r t -  te rm 
s t u d i e s  revea led  t h a t  tagged f i s h  w i l l  n o t  o n l y  occupy water  o f  10"- 13" C b u t  
w i l l  make r a p i d  s o r t i e s  over  a depth range i n  which temperature change i s  as 
much as 5" C .  Telemetered data a l s o  showed apparent  day -n igh t  depth 
pre ferences  and d i f f e r e n c e s  i n  , t he  behav io r  o f  assumed m i g r a t i n g  versus 
nonmigra t ing  f i s h .  Th is  new i n f o r m a t i o n  has i m p l i c a t i o n s  i n  unders tand ing  
v a r i a t i o n s  i n  t h e  a v a i l a b i l i t y  o f  a lbacore  t o  convent iona l  su r face  f i s h i n g  
gears. 
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Yield-per-recrui t studies by Bartoo, and investigation by Weber of 
possible interaction anlorig the three principal t.lorth Pacific f i she r i e s ,  were 
presented. B o t h  f i e l d s  o f  investigation depend on a p  s t ruc tures  generated
from the von Bertalanffy y o c t h  evziuation. Rel iab i l i ty  of the conclusions, 
therefore ,  hinge i n  par t  on the accuracy of assunied growth parameters. Some 
revisions i n  r e su l t s  can be anticipated a s  be t t e r  information on the l a t t e r  
emerges from current age and growth studies.  

Catches of North Pac i f ic  albacore by Korean and Taiwanese longliners
based i n  American Samoa were reviewed by J .  Wetherall and M. Yong. These 
catches a re  s t i l l  ins igni f icant  i n  terms of impact on the North Pacif ic  
a1 bacore stock. North Pac i f ic  a1 bacore from American Samoan-based Korean 
longliners totaled 13 metric tons in 1977 and 4 metric tons i n  1978. Landing
t o t a l s  fo r  the Taiwanese vessels i n  this area were reported by Dr. Yang.
Taiwan began f ishing albacore w i t h  measurable e f f o r t  on the h i g h  seas of the 
North Pacific fo r  the f i r s t  time i n  1977. Albacore catches i n  this multi-
species longline f ishery t o t a l e d  551, 6, and 35 MT f o r  the years 1977, 1978, 
a n d  1979, respectively. Albacore catch f o r  the f i r s t  quarter of 1980 i s  an 
estimated 150 MT. Number of vessels operatfng i n  the f ishery i n  the en t i r e  
Pacif ic  was 309 i n  1977,  302 i n  1978, 157 i n  1979, and 160 t h u s  f a r  i n  198C. 
Landings fo r  the Taiwanese inshore tuna longline f ishery i s  estimated t o  be i n  
the range of 15-47 f4T annuc;lly since 1964. 

Canadian catch of albacore i n  1979 was estimated a t  520 MT, subs tan t ia l ly  
more than  i n  the preceding 4 years.  This was desp’ite a l a t e  s t a r t ,  inclement 
weather, and an imposition by the U.S. o f  an embargo on tuna products from 
Canada. The fishery was concentrated along a temperature f ron t  off tIi2 
entrance t o  queen Charlotte Sound. Most o f  the catch was made i n  the l a s t  two 
weeks of August d u r i n ?  which period catch r a t e s  averaged 1 1 2  f i s h  per boat 
day. Average weight o f  individual f ish caught was 6.8 k g  and 60% were i n  the 
5.9 t o  7.3 k g  range. 

The workshop participants evaluated the condition of the stock, given
avail ab1 e data and analyses. 

The prodiJction model analysis suggests t h a t  f4SY i s  i n  the 104,000-236,000 
MT range. However, of the m d e l s  used t o  f i t  the data,  the bes t  f i t  model 
f i t s  the data only 6% be t t e r  t h a n  the worst-fi t  model so i t  i s  impossible t o  
objectively choose a par t icu lar  MSY from the 104,000-236,000 MT range.
Assuming t h a t  any MSY i n  this range i s  equally l i ke ly ,  the midpoint value, 
170,000 MT, m i g h t  be reasonable. Effort  corresponding t o  this MSY i s  not 
ident i f ied.  

An additional estimate o f  MSY i s  obtained by multiplying maximum yield-
per-recrui t and recrui tment from cohort and yield-per-recrui t analyses. This 
procedure suggests an MSY i n  excess of 113,000 MT. 

T h e  170,000 MT estimate of MSY i s  40% greater t h a n  the maximum h is tor ica l  
recorded catch of about 124,000 !‘IT taken i n  1976. The  113,000 estimate is  7% 
less t h a n  th i s  maximum. T h u s ,  the coinparison of MSY w i t h  recent catches 
suggests t h a t  the recent f ishery may be operating i n  the neighborhood of btSY. 
Previous North Pacif ic  albacore workshops have estimated 1ikely MSY values i n  
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t h e  range o f  100,000-130,000 MT. As s t a t e d  i n  t h e  pas t ,  these MSY e s t i m a t e s  
a r e  p u t  f o r t h  w i t h  a g r e a t  deal o f  c a u t i o n  and a d d i t i o n a l  work i s  needed. 

As noted i n  t h e  1979 r e p o r t ,  i n c r e a s i n g  ca tches  o f  smal l  a lbaco re  may 
e v e n t u a l l y  reduce spawning s tock  s i z e  which, i n  t u r n ,  may reduce subsequent 
r e c r u i t m e n t .  h'hether t h e  l a t t e r  w i l l ,  i n  f a c t ,  occur  cannot  be determined 
u n t i l  a re1 i a b l e  s t o c k - r e c r u i t m e n t  model i s  developed. 

Cooperat ive NMFS-AFRF Albacore S tud ies- I___ 

The NMFS La J o l l a  Labora to ry  and t h e  American Fishermen's Research 
Foundat ion (AFRF) con t inued  coopera t i ve  a1 bacore s t u d i e s  designed t o  o b t a i n  
i n f o r m a t i o n  t o  i nc rease  t h e  understanding o f  t h e  N o r t h  P a c i f i c  a1 bacore 
resource  and t o  improve h a r v e s t i f i g  o f  t h e  resource  by U.S. f ishermen. 

Dur ing  t h e  1980 season, j o i n t  NMFS-AFRF research  a c t i v i t i e s  i n c l u d e d  (1) 
a tagg ing  program o f f  n o r t h e r n  Ba ja  C a l i f o r n i a  and c e n t r a l  C a l i f o r n i a  o f  t h e  
i isoiitherni' group o f  a lbaco re  as p a r t  o f  a s tudy  o f  t h e  m i g r a t i o n  p a t t e r n s  o f  
t h i s  group o f  f i s h ,  ( 2 )  a w i th in -season e x p l o r a t o r y / r e s e a r c h  survey i n  waters  
severa l  hundred o f  m i l e s  o f f  t h e  P a c i f i c  Northwest, ( 3 )  t a g g i n g  i n  t h e  western 
P a c i f i c ,  and ( 4 )  a lbaco re  e x p l o r a t i o n  i n  m id -w in te r  1981. 

A1 bacore Taoclins S tud ies  

D u r i n g  1980, 1094 a lbaco re  were tagged and re leased,  b r i n g i n g  t h e  t o t a l  
number o f  a lbacore  tagged s i n c e  t h e  s t a r t  o f  t h e  c o o p e r a t i v e  NMFS-AFRF t a g g i n g  
program i n  1971 t o  17,731. A summary by  y e a r  o f  t h e  number o f  a lbaco re  
tagged, recovered, and p e r c e n t  recovery  i s  g i ven  i n  Tab le  1. 

1' Table 1. Summary by y e a r  o f  number of a lbacore  tagged and pe rcen t  
recovery  f o r  j o i n t  NMFS-AFRF a lbacore  t a g g i n g  program. 

Nuniber o f  tagged Number o f  tagged 
Year f ish r e 1  eased f i s h  recovered Percent  recove ry  . 

1971 887 34 3.83 
1972 2082 181 8.69 
1973 1805 111 6.15 
1974 2486 175 7.04 
1975 1349 116 8.60 
1976 1581 88 5.57 
1977 2061 129 6.26 
1978 2719 164 6.03 
1979 1667 47 2.82 

Unknown + 6 0.09 

T o t a l  17731 1051 5.93 

1980 1094 -0- -I 

3 
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Exploratory A1 bacore Long1 i n f n g  Operation
t~tFmTF3T’zTntcr,19’h-r‘ 

Three chartered commercial fishing vessels using modified ha1 i b u t  
1ongl ining gear  conducted an exploratory a1 bacore 1ong1 ining operation 700 t o .  
900 n .  miics west of San Diego dtiying January-February 1981. The objectivc of  
t h i s  investigation was t o  evaluate the potential for  establishing a U.S. 
f ishery on the southct-ii substock cf‘ North Pacific a1bacore t u n a  d u r i n g  winter 
months in eastern tlorth Pacific waters. The U.S. albacorc f ishery currently 
does n o t  operate in the winter, and i n  t h e  selected area limited exploratory
t r o l l  f-ishing has taken place only dtiring o t h e r  SIZSOT~S of the year. Aiiiong
the purpscs  of the study werc t o  (1) conduct exi-tloratory Fishing u s i n g
t r o l l  i n g  and 1onyl i n e  r’i shirrg nethods t o  eval uit te the feasi b i l  i ty  o f  catching
a1hacore; ( 2  1 make sc i en t i f i c  observntions Cc determine oceanographic
corld i“Lions tha t  mliy i r l f l  ilerize 81 bacore d i  ; tr ibution arid re1 a t ive  abundance; 
and  ( 3 )  co l l ec t  d a t d  for it’lbaccrc biology and fisheyy studies.  

This cooperative study was carried oilt, by the NMFS Southwest Fisheries 
Center and  the U .S. a: bazore f j  shin? indus.tr.y’s pdlit:r*ic.c?tiFi shernirn’s Research 
Foundation (AFRF) .. S:?‘!tonstall-fce;inedy funds a w a r d 4  t.c the AFKF were used t o  
charter. Fishing vcsscl s a!id firicwe other c o s t s  t o  conduct the study. Fishery
sc i en t i s t s  a t  the  Cetiter planned the overbll prc;ject. m d  worked with the RFRF 
t o  organiie the s t u d y .  The actual operst.iona1 aspects of the study were 
carried o a t  by the AFRF. The SWFC prov-idrci sc . ic t i t i f ;C  equipiwnt and  three 
Center s c i en t i s t s  writ zbnarc!  on2 of ti-<e cf:arLercd f i s h i n g  vessels t o  make 
sc i en t i f i c  observations and  keep detailed records related to  the fishing
opcrations. 

Results from t h i s  study suggest t ha t  the U.S. albacore fis1ier.y can be 
expanded t c  operate d u r i n g  the viinter vorlths. W i  th in  a large area 700 t o  900 
miles west of San Djego, albacor2 were caught each day during exploratory
longline fishing operations. Logist-ic considerations ‘limited the westuard 
extent of this study; i t  i s  believed, however, t ha t  good fishing success may
also be expected far ther  t o  the west, probably t o  a t  l e a s t  the longitude of  
the Hawaiian Islands. 

I t  appears t h a t  a1 bacore production may average approximately 3,000 
pounds  per s e t  us ing  a longline w l ’ t h  1,500 . t o  2,000 hooks. T h i s  production
estimate i s  based on sn extrapolation o f  f i sh  catches made u s i n g  about 300 
hooks. Experience gained d u r i n g  the study indicates t h a t  a 3-man crew can 
handle a 1,500 t o  2,000 hook longline and  t h a t  50 t o  75 foot  vessels,  typical 
o f  the U.S. albacore f l e e t ,  can operats i n  the l a t i t u d e s  of the area under 
study d u r i n g  winter months. More exploratory e f f o r t  i s  needed i n  t r o l l i n g  t o  
arr ive a t  conclusions regarding potential yields .  However, the catches made 
as a r e su l t  o f  the small e f f o r t  expended d u r i n g  this study were encouraging. 

c 
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A d e t a i l e d  r e p o r t  o f  t h e  r e s u l t s  ob ta ined  d u r i n g  t h e  study i s  a v a i l a b l e  
from the  D i  r e c t o r ,  Southwest F i s h e r i e s  Center (NOAA-Technical Memorandum-NMFS-
SHFC-10. March, 1981, 40 pages). 

1980 U.S. Albacore F i s h e r y  Sampling 

I n  1980, t h e  U.S. a lbacore  f i s h e r y  was i n t e n s i v e l y  sampled f o r  ca tch ,  
e f f o r t ,  and length- f requency  data. With coopera t i on  from t h e  s t a t e  f i s h e r i e s  
agencies i n  t h e  s t a t e s  o f  Washington, Oregon, and C a l i f o r n i a ,  P a c i f i c  Marine 
F i s h e r i e s  Commission, and members o f  t h e  Western F i shboa t  Owners' Assoc ia t i on ,  
v o l u n t a r y  logbook data and c a t c h  l eng th - f requency  da ta  were c o l l e c t e d ,  
compiled, and summarized. The summary data, prepared by F i s h e r y  B i o l o g i s t  
Tony Majors, were d i s t r i b u t e d  t o  i n t e r e s t e d  s c i e n t i f i c  and i n d u s t r y  
in d iv i  dual s and groups. 

A t o t a l  o f  17,807 f i s h  were measured f o r  f o r k  l e n g t h .  The data, 
summarized by gear and area, a r e  shown i n  t h e  accompanying f i g u r e s .  

I n v e s t i g a t i o n  o f  A1 bacore Growth Parameters 

Es t imates  o f  growth parameters f o r  Nor th  P a c i f i c  a lbacore,  based on tag-
recap tu re  s t a t i s t i c s ,  were i n v e s t i g a t e d  u s i n g  the  s tandard  von B e r t a l a n f f y  
model and an extended model. Sequent ia l  e s t i m a t i o n  o f  L and K was used t o  
t e s t  hypotheses concerning v a r i a t i o n  i n  growth r a t e  between tagged a1 bacore 
recaptured  i n  d i f f e r e n t  ocean reg ions .  

Resu l t s  show t h a t  t h e  growth r a t e  o f  Nor th  P a c i f i c  a lbaco re  recap tu red  
e i t h e r  o f f  t h e  coas t  o f  Nor th  America n o r t h  o f  l a t .  40" N o r  i n  t h e  western 
N o r t h  P a c i f i c  o f f  Japan was s i g n i f i c a n t l y  l ower  than f o r  tagged a1 bacore 
recaptured  o f f  Nor th  America south o f  l a t .  40" N d u r i n g  1972-1978. The 
d i f f e r e n c e s  i n  growth r a t e  o f  tagged f i s h  a r e  remarkably c o n s i s t e n t  w i t h  
d i f f e r e n c e s  i n  length- f requency  d i s t r i b u t i o n s  o f  a1 bacore caught o f f  N o r t h  
America n o r t h  and south o f  l a t .  38" N d u r i n g  t h e  p e r i o d  when most recap tu res  
were made. These f i n d i n g s  add t o  a growing body o f  evidence t h a t  N o r t h  
P a c i f i c  a lbacore  a re  n o t  as homogeneous as u s u a l l y  assumed, and t h a t  t h e r e  may 
be a t  l e a s t  two subgroups o f  a lbacore :  one which supported t h e  Japanese pole- 
a n d - l i n e  f i s h e r y  and the  U n i t e d  S t a t e s  and Canadian f i s h e r i e s  i n  waters  n o r t h  
o f  about l a t .  40" N f rom 1972-1978, and another  which d i d  n o t  c o n t r i b u t e  
s i g n i f i c a n t l y  t o  the  Japanese su r face  f i s h e r y ,  b u t  supported t h e  U.S. c o a s t a l  
f i s h e r y  south o f  l a t .  40" N d u r i n g  t h i s  per iod .  I f  such a d i s t i n c t i o n  i s  
v a l i d ,  t h e  s i t u a t i o n  i s  s u r e l y  more complex and dynamic than supposed, w i t h  
each s t o c k ' s  c o n t r i b u t i o n  t o  each f i s h e r y  v a r y i n g  from y e a r  t o  year .  
Presumably such v a r i a t i o n  would be t i e d  d i r e c t l y  t o  changes i n  oceanographic 
c o n d i t i o n s .  L i k e l y  t h e  l a t i t u d i n a l  boundary was n o t  f i x e d  e x a c t l y  a t  l a t .  40" 
N d u r i n g  1972-1978, as was assumed; however, ana lyses  based on assumed 
boundar ies a t  l a t .  38" N and 42" N gave the  same r e s u l t s .  I f  an accura te  
assignment o f  tagged f i s h  t o  " s tock "  were poss ib le ,  a more power fu l  t e s t  o f  
growth d i f f e r e n c e s  c o u l d  be made. 
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A f i n d i n g  t h a t  more than one subpopulat ion o r  s tock i s  i n v o l v e d  i n  the  
Nor th  P a c i f i c  a1 bacore f i s h e r i e s  would have impor tan t  conseauences, b o t h  f o r  
s tock  assessment, f i s h e r y  eva lua t i on ,  and management po l  i c y  ana lys i s ,  and f o r  
development o f  accurate ca tch  f o r e c a s t i n g  systems. It i s  impor tan t  t h a t  
f u r t h e r  work be done t o  i d e n t i f y  s tocks,  and to. e l u c i d a t e  t h e i r  o r i g i n s ,  
m i g r a t o r y  hab i t s ,  and degree o f  in terchange.  

Resu l t s  f rom Te t racvc l  i n e  ExDeriment t o  Eva lua te  
o t o l i t h  D a i l y  Rina inc rement '  Method f o r  Age 
Determinat ion  i n  Nor th  P a c i f i c  A1 bacore 

The d a i l y  r i n g  increment  method o f  ageing f i s h e s  assumes t h a t  t h e r e  i s  a 
d a i l y  r i n g  d e p o s i t i o n  on the  o t o l i t h .  An exper iment i s  be ing  conducted t o  
determine i f  t h i s  assumption i s  v a l i d  f o r  a lbacore.  

A t o t a l  o f  2,544 a lbacore  was i n j e c t e d ,  tagged, and re leased d u r i n g  the  
f i e l d  opera t ions  o f  t h e  t e t r a c y c l  i n e / o t o l  it h  d a i l y  r i n g  study. There have 
been 140 recove r ies  o f  t h e  t e t r a c y c l i n e - i n j e c t e d  f i s h .  However, i n  some cases 
t h e  o t o l i t h s  o r  i n f o r m a t i o n  on t ime  a t  l i b e r t y  were n o t  a v a i l a b l e ,  so t h e r e  
were n o t  s u f f i c i e n t  data f rom a l l  t he  recove r ies  t o  use i n  t h e  a n a l y s i s  o f  t h e  
r e s u l t s .  O t o l i t h s  f rom 104 a lbaco re  i n j e c t e d  w i t h  t e t r a c y c l i n e  were examined. 
O t o l i t h s  f rom e i g h t  o f  these f i s h  d i d  n o t  show any t e t r a c y c l i n e  ''mark." T h i s  
was found t o  have r e s u l t e d  (1) f rom a d e f e c t i v e  t e t r a c y c l i n e  s o l u t i o n  which 
was used t o  i n j e c t  a small number o f  f i s h  a t  t h e  s t a r t  o f  t h e  exper iment,  and 
( 2 )  apparen t l y  f rom improper i n j e c t i o n  techniques where t h e  hypodermic need1 e 
was withdrawn too  q u i c k l y  and the  t e t r a c y c l i n e  s o l u t i o n  leaked out .  
T e t r a c y c l i n e  "marks" were apparent  on o t o l  i t h s  f rom 96 f i s h .  Under 
u l t r a v i o l e t  i l l u m i n a t i o n ,  t h e  appearance o f  t h e  "marks" ranged from b r i g h t  and 
c l e a r l y  v i s i b l e ,  t o  f a i n t  and sometimes d i f f i c u l t  t o  see. However, i n  a l l  96 
cases i t  was p o s s i b l e  t o  l o c a t e  t h e  "mark" and make t h e  r i n g  counts.  

The r e s u l t s  ob ta ined thus  f a r  f rom t h i s  exper iment i n d i c a t e  t h a t  f o r  
t e t r a c y c l  i n e - i n j e c t e d  a1 bacore, t h e  r e l a t i o n s h i p  between o t o l i t h  r i n g  
increments and days a t  l i b e r t y  i s  n e a r l y  1:l. T h i s  f i n d i n g  suggests t h a t  t h e  
b a s i c  assumption o f  t h e  o t o l i t h  d a i l y  r i n g  increment  ageing method i s  v a l i d  
f o r  a lbacore,  a t  l e a s t  over  t h e  s i z e  range o f  f i s h  t h a t  were i n j e c t e d ,  and 
t h a t  t he  method may be s u c c e s s f u l l y  used t o  age Nor th  P a c i f i c  a lbacore.  

A1 bacore Phys io logy  Stud ies  

A s c i e n t i f i c  team o f  mar ine b i o l o g i s t s ,  oceanographers, and medical  
s c i e n t i s t s  p a r t i c i p a t e d  on a 14-day a lbacore  phys io logy  c r u i s e  aboard t h e  NOAA 
research  vessel ,  -- o f f  t h e  coas t  o f  southern C a l i f o r n i a  i nDavid S t a r r  Jordan, 
l a t e  J u l y .  It was t h e  f o u r t h  i n  a s e r i e s  o f  annual a lbacore  
"env i ronment /phys io l  ogyll c ru ises .  C ru i se  p a r t i c i p a n t s  i nc luded  s c i e n t i s t s  
f rom the  Southwest F i s h e r i e s  Center,  t h e  U n i v e r s i t y  o f  C a l i f o r n i a  a t  San Diego 
(UCSD) School o f  Medicine, Scr ipps  I n s t i t u t i o n  o f  Oceanography, and the  
Scr ipps  C l i n i c  and Research Foundation. 



-19-

The o v e r a l l  purpose o f  t h e  environmental  phys io logy  research  on a lbacore  
tuna i s  t o  p r o v i d e  a b a s i c  knowledge o f  t h e  phys io logy  o f  t h e  f i s h  and i t s  
ocean environment w i t h  t h e  o b j e c t i v e  o f  understanding causal  f a c t o r s  
u n d e r l y i n g  a1 bacore-oceanography re1  a t i o n s h i p s  i m p o r t a n t  i n  de te rm in ing  t h e i r  
m i g r a t i o n ,  d i s t r i b u t i o n ,  and a v a i l a b i l i t y .  

Researchers p a r t i c i p a t i n g  on t h e  c r u i s e  made a number o f  s i g n i f i c a n t  
f i n d i n g s ,  i n c l u d i n g  (1) t h e  simultaneous measurements o f  c a r d i a c  ou tpu t ,  
h e a r t  r a t e ,  b lood  pressure, and r e g i o n a l  b lood  f low; ( 2 )  success fu l  c u l t u r i n g  
o f  whole b l o o d  f o r  chromosome i s o l a t i o n  and i s o l a t i o n  o f  chromosomes f o r  
k a r y o - t y p i n g  s tud ies ;  ( 3 )  t h e  f i r s t  measurements which demonstrate 
the rmoregu la t i on  and t h e  e f f e c t s  o f  ' v a r i o u s  drugs on t h e  the rmoregu la t i on  
process i n  albacore;  ( 4 )  b lood  chemis t r y  and hematology s tud ies ;  ( 5 )  
vascu la r  anatomy s tud ies ;  ( 6 )  anesthesia s tud ies ;  and ( 7 )  f u r t h e r  
developments and improvements i n  a 1 i f e - s u p p o r t  system f o r  h o l d i n g  and 
t r a n s p o r t i n g  1 i v e  a1 bacore. 

. I n  a d d i t i o n  t o  t h e  phys io logy  and b iochemis t r y  s t u d i e s  conducted on l i v e  
a1 bacore aboard t h e  Jordan , oceanographic measurenents were a1so made d u r i n g  
p a r t  o f  t h e  c r u i s e  -port o f  a lbaco re  acous t i c  t r a c k i n g  s t u d i e s  c a r r i e d  
o u t  on t h e  F/V Shr ike ,  on c h a r t e r  t o  AFRF. Several a lbaco re  equipped w i t h  
a c o u s t i c  t r a n s m i t t e r s  t h a t  te lemetered  depth o f  swimming were t racked  f o r  
v a r y i n g  p e r i o d s  up t o  about 8 hours.  The exper iments y i e l d e d  s i m i l a r  r e s u l t s  
t o  those found i n  1979 wh ich  showed t h a t  a lbacore  ( 1 )  spent  most o f  t h e  t ime  
i n  water temperatures cons ide rab ly  below what has been b e l i e v e d  t o  be w i t h i n  
t h e  op t ima l  temperature pre ference f o r  albacore,  ( 2 )  spent most o f  t h e  t ime  
i n  o r  below t h e  thermocl ine,  and ( 3 )  spent  v i r t u a l l y  no t ime  i n  t h e  upper 
mixed l a y e r .  

1980 U.S. Albacore L a n d i n g  Low f o r  
Second Consecut ive Year 

R e l a t i v e l y  poor  f i s h i n g  success i n  1980 marked t h e  U.S. a lbaco re  f i s h e r y  
f o r  t h e  second consecut ive  year .  Landings th rough October a r e  es t ima ted  t o  
t o t a l  a l i t t l e  over  8,000 m e t r i c  tons. T h i s  i s  o n l y  s l i g h t l y  h i g h e r  than t h e  
t o t a l  l a n d i n g s  made i n  1979, and cons ide rab ly  below t h e  seasonal 10-year 
average o f  about  23,000 m e t r i c  tons. 

There appear t o  be a number o f  f a c t o r s  c o n t r i b u t i n g  t o  t h e  l o w  l a n d i n g s  
o f  a lbacore  i n  1980 i n c l u d i n g :  ( 1 )  t h e  l a t e  a r r i v a l  o f  t h e  n o r t h e r n  substock 
o f  f i s h  i n t o  waters o f f  t h e  P a c i f i c  Northwest, ( 2 )  t h e  f a i l u r e  o f  t h e  f i s h e r y  
t o  develop f u l l y  o f f  southern and c e n t r a l  C a l i f o r n i a  d e s p i t e  an i n i t i a l  e a r l y  
appearance o f  f i s h ,  ( 3 )  t h e  l o w  a v a i l a b i l i t y  o f  12 t o  15-pound (5.5 t o  6.8 
kg)  f i s h  o f f  C a l i f o r n i a  south o f  Cape Mendocino ( t h i s  s i z e  o f  f i s h  no rma l l y  
makes up a s i g n i f i c a n t  p o r t i o n  o f  t h e  U.S. c a t c h ) ,  ( 4 )  . f i s h  n o t  b i t i n g ,  i n  
p a r t i c u l a r  i n  t h e  Cor tes  Bank and San Juan Seamount areas and o f f  c e n t r a l  
C a l i f o r n i a ,  and ( 5 )  h i g h  winds and rough seas hampering f i s h i n g  e f f o r t ,  
n o t a b l y  o f f  C a l i f o r n i a .  

Some o f  t h e  most c o n s i s t e n t  ca tches  d u r i n g  t h e  1980 season were made 
d u r i n g  t h e  l a s t  h a l f  o f  October. A f l e e t  o f  approx imate ly  75  t o  100 j i g  and 

+ 
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b a i t b o a t s  operated i n  t h e  area centered  approx imate ly  140 m i l e s  o f f  t h e  c o a s t  
between P t .  Sur and P t .  Arena. Catches were g e n e r a l l y  1/2 t o  3/4 m e t r i c  t ons  
p e r  day f o r  j i g b o a t s  and 1 t o  5 m e t r i c  tons  pe r  day f o r  b a i t b o a t s ,  w i t h  t o p  
d a i l y  scores o f  about 1 t o n  f o r  j i g b o a t s  and 9 t o n s  f o r  b a i t b o a t s .  The f i s h  
caught  were l a r g e ,  rang ing  mos t l y  between 25 t o  35 pounds (11.4 t o  15.9 kg ) ,
w i t h  some f i s h  over  50 pounds (22.7 kg) be ing  landed. The ca tches  were 
r e p o r t e d  t o  have been made i n  waters  w i t h  sea su r face  temperatures o f  60 t o  
61" F (15.6 t o  16.1" C). 

Development o f  Dynamic A1 bacore Management Model S t a r t e d  

A new Southwest F i s h e r i e s  Center i n i t i a t i v e  i s  t o  model t h e  N o r t h  P a c i f i c  
a lbacore  f i s h e r i e s  w i t h  v a r i a b l e s  o f  t h e  ocean env i ronment  as i n p u t .  The 
e f f e c t i v e n e s s  and success o f  t h e  model depends on i n p u t s  f rom a b'road range o f  
sources o f  i n fo rma t ion .  

The purpose o f  t h e  a lbacore  model ing p r o j e c t  i s  t o  improve t h e  assessnient 
o f  a lbacore  s tocks by ( 1 )  making a mathematical  s ta tement  o f  c u r r e n t  
hypotheses on a1 bacore s tock  dynamics (growth,  m o r t a l i t y ,  r e c r u i t m e n t ,  and 
m i g r a t i o n  as r e l a t e d  t o  environment)  f o r  comparison w i t h  observed da ta  
( f i s h e r y ,  tagging,  oceanographic e t  a l . )  as a t e s t  o f  t h e  cons is tency  o f  these 
hypotheses; ( 2 )  develop ing a1 t e r n a t e  hypotheses t o  expl  a i n  i n c o n s i s t e n c i e s  
revea led  by (1 ) ;  and ( 3 )  g u i d i n g  p lans  f o r  f u r t h e r  research  t o  i l l u m i n a t e  
areas o f  i ncons is tency  revea led  by ( 1 )  and ( 2 ) .  Success i n  t h e  above 
o b j e c t i v e s  w i l l  l e a d  t o  improved management adv ice.  

The bas i c  model development i s  be ing  done by D r .  L. 3. Eledsoe o f  t h e  
U n i v e r s i ty  o f  Washington's Center f o r  Q u a n t i t a t i v e  Science, i n  consul  t a t i o n  
w i t h  Center s c i e n t i s t s .  

SOUTH PACIFIC ALBACORE 

Operat ions o f  American Samoa-Based Long1 i n e  F1 e e t  
3n  t h e  Nor th  P a c i f i c  Analyzed 

D r .  J e r r y  A. Gletheral l  , Leader, Stock Assessment Study, and Mar ian Y.  Y. 
Yong, Mathematician, completed an a n a l y s i s  o f  c a t c h  and e f f o r t  data o f  
American-Samoa based l o n g l i n e r s  o p e r a t i n g  i n  t h e  N o r t h  P a c i f i c .  A1 though t h e  
American Samoa-based f l e e t s  f rom Taiwan and Korea s t i l l  f i s h  m o s t l y  south  o f  
t h e  Equator i n  t h e  South P a c i f i c  a lbacore  grounds o r  i n  e q u a t o r i a l  waters ,  a 
smal l  number o f  f i s h i n g  t r i p s  have been made i n  t h e  n o r t h e r n  w i n t e r  i n t o  t h e  
m i d l a t i t u d e s  o f  t h e  Nor th  P a c i f i c  i n  r e c e n t  years.  N o r t h  P a c i f i c  a lbacore  
comprise most o f  t h e i r  ca tch  i n  t h e  area between l a t .  10" and 35" N. 
Wethera l l  and Yong summarized the  r e s u l t s  o f  t h e i r  s tudy  i n  an A d m i n i s t r a t i v e  
Repor t  f o r  p r e s e n t a t i o n  a t  t h e  5 t h  Nor th  P a c i f i c  A lbacore Workshop h e l d  a t  t h e  
Southwest F i s h e r i e s  Center,  La J o l l a ,  f rom June 30 t o  J u l y  3, 1980. 



--- 
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N O R T H  PACIFIC BLUEFIN TUNA 

B1ue-fin Tuna  Study 

The f i r s t  phase of tIu cooperative Southwest Fisheries Center-Cal i fornia  
Department of Fish and Gtlmr!  Pacific bluefin tuna  study was completed a t  the 
end of 1980. D u r i n g  t h a t  time C a l i f o r n i a  Department of F i s h  and Game l4arine 
Biologist Doyle Hanan established a computer-accessible d a t a  base, including
the rirw d a t a  from the CF&G t u n a  f i sher ies  monitoring and t a g g i n g  studies.  
Much of these d a t a  were swmr ized  and together witti an overview of northern 
bluefin formed the final contract  report .  

The second phase o f  the cooperative stildy has s ta r ted  with Hanan 
u t i l i z i n g  the daLa base t o  analyze a n d  evaluate th r?  northern Pacif ic  bluefin 
fishery. 

The 1980 comrnercial catch o f  northern bluefin i n  the eastern Pacif ic  was 
3,1?8 metric tons, representing the lowest t o t a l  catch since 1952 (2 ,076
metric tons).  The 1980 cztch continues a 19-year tiectwsing trend o f  eastern 
Pacific catchvs which heg2.n i n  1966 (16,846 metric t o n s ) .  The 1980 commercial 
passenger fishing vessel ( p 6 r t y b o a t )  c a t c h  was 482 f i s h ,  a l so  one of  the 
lowest catches on record and continuing J. decreasing trend t h a t  pa ra l l e l s  the 
cc)rmrc i61 catch . 

SOUTH PACIFIC FISHERIES kGEE!CY 

The primary ac t iv i ty  of the Southwest Fisheries Center w i t h  regard to  the 
Forum Fisheries Agency (FFA) has Seen t o  monitor  i t s  a c t i v i t i e s .  Mr. P h i l i p
Mu'iler of  Western Samoa was recently appointed Director of the FFP.. Mr. 
Richard James who served as Actiiig Director was appointed as Deputy Director. 
Mr James previously headed the f i  stieries department of the Sol omon Is1 andse 

Government. Copies of  a d r a f t  docirrirent, "South Pacif ic  Forum Fisheries Agency
Approved Nork Programme 1980/1381," were made available t o  par t ic ipants  a t  the 
South Pacific Commission's Twel ftti Regional Technical Meeting on Fisheries.  
Included i n  the document are  proposed guidelines on the work program of  FFA i n  
marketing, s t a t i s t i c s ,  negotiations, dcvel oprncnt and management, research, 
techno1 ogy, surveil lance, and  enforcement and  t r a i n i n g .  
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WESTERN PACIFIC FISHERY MANAGEMENT C O U N C I L  BILLFISH MANAGEMENT PLAN 

In cooperation w i t h  the Western Pacific Regional Fishery Management
Council, the s t a f f  of the Honolulu Lhoratory completed a variety of  tasks 
related t o  the Council's e f f o r t  i n  preparing a Fishery Management Plan f o r  the 
Bil l f ishes  of the Western Pacific.  Data on total  landings and vessel 
s t a t i s t i c s  f o r  the foreign longliners based a t  Pago Pago, American Samoa, were 
summarized for inclusion i n  the FMP. Also Japanese t u n a  and b i l l f i s h  catch 
and  e f f o r t  s t a t i s t i c s  were summarized by I d  squares around Guam. The l a t t e r  
summarizations were used by Dr. Steven S. Amesbury of the University of  Guam, 
t o  develop policy al ternat ives  concerning foreign fishing w i t h i n  the U.S. 
Fishery Conservation Zone around Guam fo r  the b i l l f i s h  FMP. S i m i l a r  policy
a1 ternatives were developed earl i e r  f o r  foreign f i s h i n g  i n  the FCZ around 
Hawaii and  American Samoa based on the Honolulu Laboratory tuna and b i l l f i s h  
data base. 

Except for  a few f i n a l  adjustments, the b i l l f i s h  FMP i s  ready for  
forwarding t o  Washington fo r  public clearance. 

PACIFIC FISHERY EIAh!AGEMENT C O U N C I L  BII-LFISti A N D  
O C E A N I C  SHARK MANAGEMENT PLAN DEVELOPMENT 

The process for  development .of  a Fishery Management Plan (FMP) fo r  
b i l l f i s h  and oceanic shark began i n  early 1978 when j o i n t  development of a FMP 
between the Western Pacific Fishery Council and the Pacif ic  Fishery Council 
was approved by the Secretary of  Commerce, the two Fishery Councils, and t h e i r  
respective Scient i f ic  and S t a t i s t i ca l  Committees. T h i s  arrangement was .
subsesliently changed, and each Council was given the go-ahead to  develop i t s  
own management pl an.  

In  May 1979 the f i r s t  d r a f t  of the FMP fo r  Bi l l f i sh  and  Oceanic S h a r k ,  
prepared by the FNP Developrlient Team, was submitted to  the Pacif ic  Fishery
Management Council for  t he i r  review. I n  l a t e  1979, development of  the FMP was 
delayed pending 1i t i g a t i o n  over the s t a t e ' s  authority over i t s  c i t i zens  and 
beyond the l imits  o f  the t e r r i t o r i a l  sea ( three  nautical miles).  

In  Flay 1980, the Pacif ic  Fishery Management Council decided to  continue 
development of the second d r a f t  of the FMP. The California S t a t e  Supreme
cour t ' s  decision was favorable t o  the s t a t e  t o  control the a c t i v i t i e s  of i t s  
c i t izens  w i t h  regard to  swordfish f i s h i n g  outside the t e r r i t o r i a l  sea. One of 
the major factors i n  the decision was t h a t ,  since the Federal Government d i d  
not have any conservation regulations i n  e f f ec t ,  the s t a t e  s h o u l d  continue t o  
administer management. The case (Teague versus Cal i forn ia )  , resul t i n g  from an 
a r r e s t  of a harpoon swordfish crew and boa t  for  u s i n g  an a i r c r a f t  t o  locate  
and d i rec t  swordfish f i s h i n g  operations, was l a t e r  appealed to  the U . S .  
Supreme court. Preliminary arguments were presented and the Court refused t o  
hear the case a t  this time. 

 
. 
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The  FMP Development Team and  the Advisory Panel have revised the l i s t  of 
objectives. Two work.ing d raf t s  have been prepared since mid-1980 and  
currently a final working d r a f t  5s being edited a n d  prepared for  presentation 
t o  the Advisory Panel and  l a t e r  the Council. 

A range o f  rwnageinent options have been defined and the FMP team t ias 
ranked the options re la t ive  t o  the i r  meeting the FFrP obj?cf:ive. The second 
d ra f t ,  which will include the management options and  t h e i r  r a n k i n g ,  i s  
expected t o  he give:: t o  the Council by mid--smitier5 1381. 

PACIFIC C O O P E R A T I V E  M A R I N E  GAFlE FISH TAGGING I 

Siricp 1954, b i l l f i s h  have been tacgecl by cooperitive marine game f ish 
t a g g i n g  programs in many of the mjor sporti'ishing a w a s  o f  the Pacific.  The 
marine game f ish tagging ptwgram S s currently supported by the National Marine 
F i  stier'ies Service i n  cocperatian v;ii;h the International Game F i s h  Association. 

James Squire, F i s h c r y  Giologis t  a t  the La J o l l a  Lahoratory who 
coordinates the t a g g i n g  program, reports t h a t  1,725 f i sh  were reported tagged 
arid released in 1980. This i s  a 57% increase in nuabcr of f i sh  tagged over  
ttie 1979 record o f  989 f i s h .  Bil l f i sh  accciui?ted f o r  1,438 o r  83%o f  the f i sh  
t.:Fged in 1980. 

1980 was a record year fo r  the tazging o f  st r iped marlin (Tetrapturus 
-a.---~ c i a x ): 3.202 (84%) of  the t a g s  repcrtcd received a t the S o u t h w e s - ~ - ~ 1 ' -
Center- was for  th i s  f i sh .  Other tagcJed b i l l f i s h  included s a i l f i s h  
(Istiophorus platypterus) 157 t z e s e d ,  ( l12 .1 ;  blue mar1 in (Makaira nigr icans) ,  
2l--%XgF6d-1%~>-lT<~-~%a r- 1in ( riii4 !;a ira 1' nd I c a 54 ta9ged-p%F$--- S-hFfbTTed 
spearfish (Tefrapturus--___ .Ia u g u s t i r o s t ~ , - - ~ ~ ~ g ~ d-.-.--I -I..-_-.--. ( <  1%; swordfish ( X , i  ph ias 
-gladius) ,  .. 1 tagged ? % I ;  and or;e iliarlin, unidentified.

Increased t a g g i q  of bil lf-ish ( s t r iped  mc?i-.l in, s m ; - d f i s k )  arid species o f  
oceanic shark ( thresher ,  mako en4 blue shark) i s  being encouraged -in the U.S. 
waters off Southern Csl iforr;ia, i n  cooperation w i t t i  t h e  National Coal i t i on  o f  
Marine Conservation, the S t a t e  of  California DoparL!nent o f  Fish anti Game, and  
the NaL-ional Marine F'ishei- ics Service. The tag3ing progratn for  b i l l  f . ish 
(blue,  s t r iped,  s a i l f i s h ,  arid sho : - tb i ' l ?cd  spzarfish) ir: the central  Pacif ic  i s  
being coordinated by t h o  Pacific Caaefish F-olil!dation, t!onolulu, tlawaii. Dr. 
Richard Gr i l l ,  Scient i f ic  Director, heads t h a t  program. 

Of the f i sh  t aggzd  in past years, 3 total  o f  2 4  were reported recovered 
i n  1980, an  increase o f  7 recoveriss over t h , n  nutiibclr reported i n  1979. One of 
these was the f i r s t  recovery o f  r? striped marlin in southern California waters 
from a marlin tagged a b o u t  the southern t i p  o f  Baja California,  Mexico. On 
June 9 ,  1980 Mr. Mark Bryant o f  Mission V i e j o ,  CGlifornia, tagged and released 
t h e  s t r i p e d  marlin o f f  Caho San Lucas while fishing w i t h  Captain Jim Donnelly. 
The marlin was recovered i n  October neat- Sarrta Barbara Island by Flr. Boyd F. 
Groom of Santa Barbara. Only t w o  other tagged s t r iped riiarlin have been 

~ ~ ~ - ~ ~  
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recovered o f f  southern C a l i f o r n i a ,  hav ing  been tagged o f f  southern C a l i f o r n i a  
one year  p rev ious  t o  recovery.  

Another i n t e r e s t i n g  recovery  tends t o  i n d i c a t e  t h a t  t h e  g i a n t  b lack  sea 
bass (g rouper )  common t o  the  southern C a l i f o r n i a  coas t  and o f f s h o r e  i s l a n d s  
have l i m i t e d  m ig ra t i on .  D i v e r s  f rom the  Los Angeles Counci l  o f  D i v e r s  have 
r e p o r t e d  tagg ing  19 g i a n t  sea bass, a l l  near Anacapa I s l a n d  o f f  t he  southern 
C a l i f o r n i a  coas t .  On August 16, 1980 a tagged b lack  sea bass was recovered 
t h a t  had been tagged on September 8, 1973, near the  o r i g i n a l  t agg ing  l o c a t i o n .  
O f  t h e  seven tags recovered, o n l y  one was recaptured  away from the  general  
area o f  tagging,  and t h i s  o n l y  a s h o r t  d is tance.  O f  t h e  19 f i s h  tagged, 7 
have been recaptured, f o r  a t o t a l  recap tu re  r a t e  o f  37%. 

Other  recove r ies  i n c l u d e  two ye11 o w t a i l  (New Zeal and), two mako sharks 
(New Zealand), one wh i te - t i pped  whale shark ( A u s t r a l i a )  , one t r e v a l l y  (New 
Zealand), and one dog- tooth tuna ( A u s t r a l i a ) .  

PACIFIC INTERNATIONAL BILLFISH ANGLER SURVEY 

The P a c i f i c  I n t e r n a t i o n a l  B i l l f i s h  Angler  Survey i s  conducted annua l l y  
th roughout  t h e  P a c i f i c  area i n  ' coopera t i on  w i t h  t h e  I n t e r n a t i o n a l  Game F i s h  
Assoc ia t ion ,  and w i t h  t h e  ass i s tance  o f  t h e  P a c i f i c  Gamefish Foundat ion and 
mar ine angl i n g  c lubs .  I n f o r m a t i o n  c o l l e c t e d  through t h i s  annual survey, 
s t a r t e d  i n  1969, i s  made a v a i l a b l e  t o  any i n t e r e s t e d  o rgan iza t i on .  

The 1980 survey (now i n  progress)  i s  t h e  1 2 t h  annual survey conducted i n  
t h e  P a c i f i c  area t o  determine the  t r e n d  i n  b i l l f i s h i n g  i n  terms o f  c a t c h  pe r  
ang le r  day f o r  b i l l f i s h  f i s h i n g  l o c a t i o n s .  The i n f o r m a t i o n  d e r i v e d  from t h i s  
survey i s  summarized by geographica l  areas and species caught and i s  " p u b l i c  
i n f o r m a t i o n "  a v a i l a b l e  t o  anyone i n t e r e s t e d  i n  the  t r e n d  o f  b i l l f i s h  f i s h i n g .  
These data have been used by governments and o r g a n i z a t i o n s  i n  development o f  
management p lans  f o r  b i l l  f i s h  f i s h e r i e s  common t o  t h e i r  c o u n t r i e s '  waters.  

T h i s  i s  t he  o n l y  i n t e r n a t i o n a l  survey conducted t o  determine t rends  i n  
ang le r  b i l l f i s h  ca tch  and e f f o r t .  H i s t o r i c a l l y ,  t h e  commercial f i s h e r i e s  such 
as the  Japanese l o n g l i n e  f i s h e r y  have main ta ined an e x c e l l e n t  logbook system 
and much o f  t he  c a t c h - e f f o r t  data a v a i l a b l e  on the  t rends  o f  commercial 
b i l l f i s h  f i s h i n g  and de te rm ina t ion  o f  t he  general  s t a t u s  o f  s tocks  have come 
f rom these logs .  I n f o r m a t i o n  on t h e  t rends  i n  c a t c h - e f f o r t  f o r  t he  
r e c r e a t i o n a l  o r  s p o r t  f i s h e r y  f o r  b i l l f i s h  i s  most impor tan t  t o  the  f u t u r e  
management o f  b i l l f i s h  resources. These c a t c h / e f f o r t  es t imates  a r e  g iven i n  
terms o f  ca tch  per  ang le r  day, as numbers o f  f i s h  pe r  day, o r  as days o f  
f i s h i n g  per  b i l l f i s h  caught.  The c a t c h  r a t e s  may va ry  accord ing  t o  the  
v a r i a t i o n s  i n  a v a i l a b i l i t y  and c a t c h a b i l i t y  o f  b i l l f i s h  i n  t h e  s p o r t f i s h i n g  
areas and the  abundance l e v e l  o f  t he  s tock upon which t h e  f i s h e r y  i s  
opera t ing .  These f a c t o r s  may ' f l u c t u a t e  cons iderab ly ,  r e s u l t i n g  i n  h i g h l y  
v a r i a b l e  catches i n  some areas, and l e s s  so i n  o thers .  
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James Squire, Fishery Biologist a t  the La J o l l a  Laboratory, reported t h a t  
the 1979 b i l l f i s h  angler survey d a t a  show 12,343 angler days, a decrease from 
14,681 i n  1978. The number of b i l l f i s h  reported captured i n  1979 was 3,796, 
down s l igh t ly  (8%) from 4,142 f i s h  i n  1978. The overall b i l l f i s h  catch ra te  
( f ish per angler day) fo r  1979 was 0.31 or 3.25 days fishing per f i sh .  This 
i s  s l igh t ly  (11%) more t h a n  t h a t  observed in 1973 (0.28 f i sh  per day, 3.54 
days fishing per f i s h ) ,  a n d  continues t o  be well below the 1969-1972 average
of 0.55 f ish per day a n d  of 1.80 days per f ish.  

Inspection of the %ota l  Pacif ic  catch for  marlin ( s t r iped ,  blue and 
black) , sa i l  f i sh ,  and shortbil led spearfish,  1960-1976, indicates t h a t  most 
species a re  now being caught i n  fewer numbers t h a n  observed prior t o  1970. 
Catches of blue a n d  str iped mar l in  are  down substantially.  Blue marlin 
catches appear t o  have reached a " h i g h "  i n  the early 1960's and striped marlin 
i n  the mid t o  l a t e  1960s. There continues t o  be a h i g h  commercial demand for  I 

the marlins, swordfish, and s a i l f i s h  and  t n i s  i s  result ing i n  increasing
commercial fishing pressure on the b i l l f i s h  resources. 

Striped Marl i n  

The CPUE fo r  the striped marlin i n  the major f i s h i n g  area (about the t i p  
area of Baja California Sur ,  Flexico) i s  down from the levels  observed i n  the 
ear ly  1970's and may be assumed t o  be s u b s t a n t i a l l y  lower t h a n  those recorded 
i n  the early 1960's prior t o  the start  o f  extensive longline f i s h i n g  fo r  
striped marlin i n  the northeast Pacific.  This assumption i s  based on the f a c t  
t h a t  the decline i n  angler catch ra te  para l le l s  the decline i n  CPUE observed 
f o r  the longline f l e e t  operating off Baja California. An analysis t o  
determine the correlation between longline CPUE f o r  striped marlin and  the 
CPUE o f  the recreational striped marlin catch i n  the same general area off 
Baja California,  Mexico, shows a reasonable correlation ( r  = 0.81). The CPUE 
of the Japanese longline f l e e t  was much higher i n  the ear ly  a n d  mid-1960's 
prior t o  s tar t  of the b i l l f i s h  angler survey i n  1969. A total  of 1,948 
st r iped marl in  were caught i n  the 12,343 reported angler days i n  1979. 

B1 ue Marl i n  

Data for  blue marlin catches off Hawaii indicate a current catch ra te  of 
about 0.15 f i s h  per day. The CPUE has remained nearly s tab le ,  w i t h  a possible
slight upward trend since 1974, the year i n  w h i c h  a larger  sample s ize  was 
obtained, re la t ive  t o  preceding years. In 1979, 487 blue marlin were caught
i n  12,343 reported angler days. 

Black Marlin 
L 

Black m a r l i n  CPUE d a t a  indicate a peak d u r i n g  1970-1973, w i t h  overall 
average continuing t o  be a b o u t  0.65 days per f ish d u r i n g  1974-1979. A to ta l  
o f  405 black mar l in  were reported caught d u r i n g  12,343 angler days i n  1979. 

Sail f i s h  

The trend of CPUE for  the major s a i l f i sh  fishing area i n  the eastern 
Pac i f ic  (Acapulco) showed an increase during 1976-1977, compared to  a general 
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downward trend i n  recent years. The catch trend at. Mazatlan has been s l i g h t l y
downward since 1975. Sr. Hector Zirrita, I N P  b i l l f i s h  biologis t  a t  Acapulco,
indicated t h a t  a CPUE of 1.0 fish/day was recorded i n  1979 from extensive 
sampling i n  the recreational f ishery.  The CPUE f o r  the 1979 angler survey was 
0.82 f i s h  per day. A t o t a l  of 956 s a i l f i s h  (including shortbi l led spearfish) 
were caught d u r i n g  12,343 reported angler days i n  1979. 



I N  SUPPORT CF OTHER DOMESTIC REQUIREMENTS 
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TUNA/PORPOISE INTERACTION - MARINE MAMMAL PROTECTION ACT OF 1972 

Research on porpo ise  assoc ia ted  w i t h  t h e  t r o p i c a l  tuna f i s h e r y  o f  t h e  
eas te rn  P a c i f i c  has been a c o n t i n u i n g  program a t  t he  Southwest F i s h e r i e s  
Center  s ince  1969. The research,  which i s  c o l l e c t i v e l y  r e f e r r e d  t o  as t h e  
tuna/porpoise program, i s  designed t o  meet r e s p o n s i b i l i t i e s  ass igned t o  the  
Center. These r e s p o n s i b i l i t i e s  are:  (1) t o  assess t h e  c o n d i t i o n  o f  t h e  
porpo ise  s tocks i n v o l v e d  i n  t h e  purse se ine  tuna f i s h e r y ,  ( 2 )  m o n i t o r  t he  
i n c i d e n t a l  take, ( 3 )  develop gear and f i s h i n g  procedures t o  reduce the  
i n c i d e n t a l  take  o f  porpoise i n  t h e  f i s h e r y ,  and ( 4 )  p r o v i d e  adv ice  t o  U.S. 
f e d e r a l  government a d m i n i s t r a t o r s  on the  e f f e c t s  o f  management a c t i o n s  on the  
porpo ise  stocks.  

Tuna/porpoise research a c t i v i t i e s  a t  t he  Center a r e  o rgan ized under 
approx imate ly  11 p r o j e c t s ,  each w i t h  s p e c i f i c  o b j e c t i v e s ,  and under two major  
groupings: Marine Mammal B io logy  and Technol ogy Program, and Mar ine Flammal 
Assessment and Mon i to r i ng  Program. Research a t  t he  La J o l l a  Labora to ry  
devoted t o  t h e  problems o f  c o n f l i c t s  between f i s h e r i e s  and mar ine mammals i s  
superv ised by D r .  W i l l i a m  P e r r i n ,  Leader o f  t he  Marine Mammal B i o l o g y  and 
Technology Program and by D r .  Tim Smith, Leader o f  t h e  Nar ine  Mammal 
M o n i t o r i n g  and Assessment Program. On-going research by s t a f f  members i n c l u d e  
e s t i m a t i n g  growth and r e p r o d u c t i v e  parameters , research  t o  devel  op improved 
porpo ise  rescue gear and methods, devel  opment o f  b e t t e r  research  t o o l  s ,  
m o n i t o r i n g  o f  t he  i n c i d e n t a l  k i l l ,  and assessment o f  t h e  c o n d i t i o n  o f  t h e  
s tocks  i n v o l v e d  i n  the  f i s h e r i e s .  Some h i g h l i g h t s  o f  research  d u r i n g  the  p a s t  
y e a r  a r e  as fo l l ows :  

Gear Technol ogy 

The major  goal o f  t h e  Gear Technology p r o j e c t  i s  t h e  r e d u c t i o n  o f  
i n c i d e n t a l  porpo ise  k i l l  through development o f  improved porpoise-rescue 
methods and equipment. The p r o j e c t  s t a f f  a l s o  prov ides  ex tens ion  s e r v i c e s  t o  
t h e  Un i ted  S ta tes  f l e e t ,  i n  t h e  form o f  t echn ica l  adv ice  and ass i s tance  i n  
i n s t a l l i n g  and opera t i ng  improved gear, and c a r r i e s  o u t  s t a f f  assignments 
concern ing causes o f  k i l l  and f l e e t  performances. 

T h i s  p r o j e c t  i s  p r o v i s i o n a l l y  scheduled f o r  t e r m i n a t i o n  a t  t h e  end o f  
f i s c a l  yea r  1981. 

S tud ies  o f  Causes o f  Porpo ise  M o r t a l i t y  i n  
Purse Seines. P a r t i c u l a r l v  i n  Sundown Sets 

Prev ious  analyses by NMFS personnel  have i n d i c a t e d  re1 a t i v e l y  h i g h  
porpo ise  m o r t a l i t y  i n  se ts  made on porpo ise  schools i n  t h e  l a t e  a f te rnoon.  
The apparent reason f o r  t h e  h ighe r  k i l l  i s  t h e  e f f e c t  o f  darkness on the  
vessel  ' s  "back ing down" rescue procedures,  b u t  d e t a i l  s o f  t h e  causes of  
m o r t a l i t y  a r e  n o t  y e t  c l e a r .  Regu la t ions  f o r  t h e  1981 season p r o h i b i t i n g  s e t s  
w i t h i n  the  90 minutes p r i o r  t o  sundown have been suspended, pending f u r t h e r  
review. 
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Development o f  a da ta  f i l e  f o r  t h e  a n a l y s i s  has been ongoing w i t h  i n p u t  
f rom the  tuna i n d u s t r y  and s c i e n t i s t s  work ing  f o r  t h e  In te r -Amer ican T r o p i c a l  
Tuna Commission (IATTC), so t h a t  t h e  f i l e  c o u l d  serve as a common data  base 
f o r  e v a l u a t i n g  f l e e t  performanc2 o f  sundown sets.  When completed, t h e  f i l e  
w i l l  incude NMFS observer da ta  c o l l e c t e d  d u r i n g  1977-1980 a s  w e l l  as IATTC 
da ta  f o r  1979-1980. Computer programs t o  r e f o r m a t  t h e  NMFS da ta  have been 
w r i t t e n ,  t es ted ,  and executed. 

A h i g h l i g h t  o f  t h e  work t o  da te  i s  t h e  use o f  a computer a l g o r i t h m  t o  
c a l c u l a t e  t h e  l o c a l  t ime o f  c e l e s t i a l  events, i n c l u d i n g  sundown. Given a 
p o s i t i o n  and date,  t h e  a l g o r i t h m  c a l c u l a t e s  s u n r i s e  and sunset  t imes, as w e l l  
a s  t h e  t imes o f  a s t r a l ,  n a u t i c a l ,  and c i v i l  t w i l i g h t s .  The program i s  
accura te  t o  w i t h i n  + 3 minu tes  f o r  l o c a t i o n s  between 30" S and 30" N l a t i t u d e .  
The a l g o r i t h m  i s  aTso used i n  e d i t i n g  observer da ta  t h a t  sometimes does n o t  
s p e c i f y  l o c a l  t ime  when a s e t  i s  made. 

ComDuter S i m u l a t i o n  o f  Purse Se in ina  

The f i r m  of Beers Associates,  Inc., was awarded a c o n t r a c t  d u r i n g  t h e  
y e a r  t o  c o n t i n u e  development of a computer model o f  purse se in ing .  When 
completed, t h e  model w i l l  be used t o  s imu la te  a broad range o f  se iner -
con ipa t ib le  f i s h i n g  systems designed t o  inc rease tuna h a r v e s t  e f f i c i e n c y  w h i l e  
reduc ing  o r  e l i m i n a t i n g  i n c i d e n t a l  marine mammal m o r t a l i t y .  The c o s t  o f  
e v a l u a t i n g  such i n n o v a t i v e  and u n t r i e d  f i s h i n g  gear and techn iques  i n  f u l l  
s c a l e  p rec ludes  t h i s  research  by any o t h e r  means. 

The purpose o f  t h i s  c o n t r a c t  i s  t o  research  and ex tend t h e  e x i s t i n g  
numerical  s i m u l a t i o n s  o f  t h e  purse se ine  process t h a t  have been developed 
p r e v i o u s l y  by another c o n t r a c t o r .  The p resen t  s i m u l a t i o n  model i s  capable o f  
adequate ly  model i n g  s imp le  n e t  behav io r  under t h e  i n f l u e n c e  o f  g r a v i t y ,  
buoyancy c u r r e n t s ,  and induced f o r c e s  such as n e t  s e t t i n g  f rom a vessel  and 
t h e  h a u l i n g  i n  o f  cab les  a t tached  t o  t h e  ne t .  

Goals a r e  t o  improve and extend t h e  system o f  d i f f e r e n t i a l  equat ions  f o r  
t h e  s i m u l a t i o n  so t h a t  i t  i s  capable o f  smooth t r a n s i t i o n s  f rom one phase o f  
t h e  s e i n i n g  process t o  t h e  nex t .  T h i s  w i l l  n e c e s s i t a t e  a m o d u l a r i z a t i o n  o f  
t h e  s i m u l a t i o n ' s  design t o  f a c i l i t a t e  t h e  r e s t r u c t u r i n g  o f  t h e  d i f f e r e n t i a l  
equa t ion  systems a t  each change i n  t h e  geometry o f  t h e  problem be ing  
simulated. T h i s  same m o d u l a r i z a t i o n  i s  a l s o  expected t o  enable users  t o  
spec i f y ,  f o r  each r u n  o f  t h e  s imu la t i on ,  a s e r i e s  o f  c a l c u l a t e d  parameters t o  
be o u t p u t  as  ha rd  copy a t  t h e  comple t ion  o f  t h e  run. T h i s  c a p a b i l i t y  i s  
e s s e n t i a l  f o r  adeauate e v a l u a t i o n  o f  t h e  performance o f  t h e  n e t  des ign  b e i n g  
s imu la ted  and w i l l  be as general  and f l e x i b l e  a s  poss ib le .  

Purse Seine Dvnamics Char te r  

A research  c r u i s e  i n  l o c a l  waters aboard t h e  purse se ine r ,  Mar ia  C. J . ,  
was conducted, f rom September 12-19, t o  i n v e s t i g a t e  purse se inedycamTcs  
r e l a t e d  t o  po rpo ise  m o r t a l i t y  reduc t i ons .  The o b j e c t i v e s  o f  t h e  exper imenta l  
ope ra t i ons  were t o  ( 1 )  measure c e r t a i n  aspects o f  n e t  behav io r  f o r  i n p u t  i n t o  



-29: 

a computer-based s i m u l a t i o n  model o f  t h e  purse se ine  o p e r a t i o n  and f o r  
comparison w i t h  behav io r  o f  a sca le  model; ( 2 )  t e s t  methods aimed a t  reduc ing  
a p e r s i s t e n t  backdown channel canopy, o r  " s t e r n  sway"; ( 3 )  develop methods o f  
measuring and e v a l u a t i n g  purse se ine  performance; and ( 4 1 ga ther  i n f o r m a t i o n  
f o r  a mathematical model t h a t  determines the  l o c a t i o n  o f  t h e  s t e r n - s i d e  ne t -
t ie-down p o i n t  w i t h o u t  r e q u i r i n g  a t r i a l  n e t  se t .  

A f t e r  t h i s  p o r t i o n  o f  t h e  c r u i s e  was completed the  Mar ia  C. J .  cont inued 
f i s h i n g  i n  the  eas tern  t r o p i c a l  P a c i f i c  w i t h  a NMFS t e m i % n > b o a r d .  He 
r e t u r n e d  t o  San Diego on December 28 a f t e r  c o l l e c t i n g  bathykymograph 
reco rd ings  o f  n e t  depth performance, ne t -sur face-area  e s t i m a t i o n s  , underwater 
observa t ions  o f  backdown, s e t t i n g  speed observat ions,  and reco rd ings  o f  engine
RPM' s d u r i n g  backdown. 

V e r i f i c a t i o n  o f  Formula f o r  Net  T i e  
Down Dur ing  Backdown 

An emp i r i ca l  formula was t e s t e d  f o r  c a l c u l a t i n g  the  amount o f  a purse 
se ine  t o  be l e f t  i n  t he  water  i n  o rde r  t o  have the  optimum c o n f i g u r a t i o n  o f  
backdown channel f o r  r e l e a s i n g  porpoise.  Wi th  t h e  coopera t i on  o f  t h e  owner 
and sk ipper ,  t h e  1 6 - s t r i p  n e t  o f  t h e  purse se iner ,  Carol  L inda,  was measured 
and the  l o c a t i o n  o f  t he  c a l c u l a t e d  t ie-down p o i n t  f o r m d o w n a s  marked. 

The f o l l o w i n g  day, t h e  Caro l  L inda  performed a t r i a l  s e t  o f f  San Diego 
w i t h  Technology P r o j e c t  p e r s o n n e l  obse rv ing  n e t  performance b o t h  underwater 
and from the  vessel .  Based on these observa t ions  and the  c a p t a i n ' s  comments, 
t h e  optimum t ie-down p o i n t  f o r  backdown was es tab l i shed .  The t ie-down p o i n t  
d e r i v e d  from the  t r i a l  s e t  observa t ions  and the  t ie-down p o i n t  d e r i v e d  from 
t h e  formula based on s t r e t c h e d  n e t  depth were e x a c t l y  t h e  same. The fo rmula  
has now been v e r i f i e d  f o r  n e t s  o f  11, 14, and 1 6  s t r i p s  and t h e  s t a f f  o f  t h e  
p r o j e c t  b e l i e v e  t h i s  formula can be used s u c c e s s f u l l y  by vesse ls  i n  t h e  tuna 
purse se ine  f l e e t .  

Tagging and T rack ing  

The Tagging and T rack ing  p r o j e c t  i s  d i r e c t e d  a t  t h e  development o f  
t agg ing  and marking techniques f o r  use on small cetaceans i n v o l v e d  i n  t h e  tuna 
f i s h e r y ,  f o r  s tud ies  o f  movements, ranges, school cohesion, m o r t a l i t y  r a t e s ,  
and popul a t i  on densi ty . 

Complet ion o f  development and t e s t i n g  o f  a pro to type  s a t e l l i t e  (NIMBUS-
6 ) - l i n k e d  t a g  i s  scheduled f o r  summer. Su r fac ing  t imes were c o l l e c t e d  by 
p l a c i n g  r a d i o  t r a n s m i t t e r s  on a spo t ted  porpo ise  o f f  Kona, Hawaii i n  May 1980. 

Ana lys i s  revea led  t h a t  about 40% o f  t h e  su r fac ings  were l o n g  enough t o  
t r a n s m i t  t he  e n t i r e  s igna l  r e q u i r e d  by t h e  s a t e l l i t e .  Su r fac ing  p a t t e r n s  
i n d i c a t e d  a general  p a t t e r n  o f  6-8 s h o r t  d i ves  o f  4-16 seconds f o l l o w e d  by a 
d i v e  o f  about 1-3 minutes.  To inc rease the  p r o b a b i l i t y  o f  g e t t i n g  o f f  enough 
t ransmiss ions  d u r i n g  a normal s a t e l l i t e  pass o f  about 15 minutes,  t h e  antenna 
was r a i s e d  by p u t t i n g  i t  on a 17.5 cm pedesta l .  
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Complet ion o f  a n a l y s i s  o f  des ign  and m a t e r i a l s  f o r  t h e  d o r s a l - f i n  d i s c  
t a g  i s  be ing  performed by Naval Sur face  h'eapons Labora to ry  under t h e  d i r e c t i o n  
o f  t he  Southwest F i s h e r i e s  Center. The des ign  has been m o d i f i e d  t o  s t reng then  
t h e  t a g  and e l i m i n a t e  the  c u t t i n g  edges, new p l a s t i c s  and pigments a r e  be ing  
evaluated, and the  mold has been reworked t o  e l i m i n a t e  t h e  manufac tur ing  
problems i n c u r r e d  w i t h  t h e  l a s t  batch. 

T h i s  p r o j e c t  i s  p r o v i s i o n a l l y  scheduled f o r  t e r m i n a t i o n  a t  t h e  end o f  
f i s c a l  y e a r  1981. 

Popu la t i on  S ize  E s t i m a t i o n  

The o b j e c t i v e s  o f  t h i s  p r o j e c t  a r e  t o  develop methodology f o r  e s t i m a t i n g  
po rpo ise  s i z e s  i n  the  eas te rn  t r o p i c a l  P a c i f i c  w i t h  up-to-date techniques, 
i n c l u d i n g  t h e  p lann ing  and execu t ion  o f  a e r i a l  surveys and improvement o f  
methodology f o r  e s t i m a t i n g  d o l p h i n  abundance. 

The s t a f f  o f  t h e  Southwest F i s h e r i e s  Center conducted a f i e l d  exper iment 
d u r i n g  Februa ry -Apr i l  1981 wh ich  t e s t e d  severa l  key assumptions t h a t  have been 
made i n  e s t i m a t i n g  the  d e n s i t y  o f  porpo ise  schools i n  t h e  e a s t e r n  t r o p i c a l  
P a c i f i c .  The major  hypothes is  i n v e s t i g a t e d  was t h e  d e t e c t a b i l i t y  o f  l a r g e  
schools o f  po rpo ise  which a r e  d i r e c t l y  beneath t h e  a i r p l a n e  under a range o f  
environmental  c o n d i t i o n s .  

The p r i n c i p a l  environmental  c o n d i t i o n s  cons idered were sea s t a t e  and sun 
g l a r e .  The hypothes is  o f  no d i f f e r e n c e  i n  d e t e c t a b i l i t y  w i l l  be t e s t e d  by 
comparing t h e  d e n s i t y  es t ima tes  ob ta ined  under two c l a s s i f i c a t i o n s  o f  sea 
s t a t e  and two c l a s s i f i c a t i o n s  o f  sun angle. I n  a d d i t i o n ,  t h e  p o s s i b i l i t y  o f  
m i s s i n g  school s d i r e c t l y  on t h e  t r a c k 1  i n e  . by  t h e  fo rward  observer  were 
p a r t i a l l y  checked by hav ing  a second team member m o n i t o r  t h e  t r a c k l i n e  t o  
determine i f  t h e  fo rward  observer missed any l a r g e  schools. Thus, s i m i l a r  
f l i g h t s  were made o f f  t h e  shore o f  L i b e r i a ,  Costa Rica, under a range o f  sea 
s t a t e s  and w i t h  d i f f e r e n t  o r i e n t a t i o n s  t o  t h e  sun. Comparisons between t h e  
performance o f  exper ienced and inexper ienced observers were a l s o  made. 

The s c i e n t i f i c  p a r t y  achieved t h e i r  goal o f  d e t e c t i n g  a minimum o f  
ca tegor ies .  A1 though they  exper ienced severa l  de lays  due t o  weather and 
mechanical d i f f i c u l t i e s ,  t h e  r a t e  o f  d e t e c t i o n  o f  po rpo ise  schoo ls  was 
cons ide rab ly  h i g h e r  than had been a n t i c i p a t e d .  Observers f l e w  121 f l i g h t  
hours and recorded 373 mar ine  mammal s i g h t i n g s .  

The r e s u l t s  o f  t h i s  s tudy  a r e  v i t a l  f o r  f u r t h e r  e v a l u a t i o n  o f  t h e  
r e 1  i a b i l  ity o f  porpo ise  school d e n s i t y  es t ima tes  made from a e r i a l  survey data. 

Species D i s t r i b u t i o n  and H a b i t a t  

The Species D i s t r i b u t i o n  and H a b i t a t  p r o j e c t ' s  o b j e c t i v e  i s  t o  d e f i n e  t h e  
geographical  h a b i t a t  o f  each po rpo ise  species and t o  determine f o r  d i f f e r e n t  
h a b i t a t s  t h e  spec ies  composi t ion, t h e  school s i z e s  t h e  re1  a t i  ve densi  t i e s  

& 
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and the  degree o f  porpo ise  i n t e r a c t i o n  w i t h  tuna. The s t u d i e s  a r e  designed t o  
p r o v i d e  i n f o r m a t i o n  f o r  b e t t e r  e s t i m a t i o n  o f  porpo ise  s tock  s i ze .  

Vessels o f  Oppor tun i t y  Porpo ise  S i g h t i n g  Cru i ses  

S ince  March 1980, b i o l o g i s t s  have been s t u d y i n g  cetacean p o p u l a t i o n s  i n  
t h e  eas te rn  P a c i f i c  th rough p a r t i c i p a t i o n  on t h e  Eas tern  P a c i f i c  Ocean C l imate  
Study (EPOCS) , which i s  a mu1 t i - y e a r ,  NOAA-supported p r o j e c t  designed t o  s tudy  
how ocean c o n d i t i o n s  a f f e c t  g l o b a l  c l i m a t e .  The area o f  ocean-atmosphere 
s tudy  i s  f rom 160" E ,  eastward t o  the  coas t  of  South America, and t o  about 15" 
n o r t h  and south o f  t h e  eauator. 

The cetacean observers have thus  f a r  spent 166 days a t  sea aboard the  
EPOCS research  vessel s .  Oceanowanher. 

.r I 
durincr March and A D r i l  1980. Researcher

d u r i n g  June and September 1980, and' Oceanographer d u r i n g  January  and March 
1981. These sh ips  had been t a k i n g  b i o l o g i c a l  and phys i ca l  oceanographic- .  
measurements, g e n e r a l l y  a long  t h e  110" W l o n g i t u d e  l i n e  between 10" N and 10" 
S ,  and a l s o  a long the  e q u a t o r i a l  b e l t  i n  t h e  eas te rn  P a c i f i c .  The observers  
have recorded 579 cetacean s i g h t i n g s  a long t h e  c r u i s e  t r a c k s  t o  date.  

Because t h e  major  research  t r a c k  a long t h e  110" W m e r i d i a n  i s  repeated  
each c r u i s e ,  i t  i s  hoped t h a t  t h e  i n f o r m a t i o n  ob ta ined  on species compos i t ion ,  
school s i ze ,  and d i s t r i b u t i o n a l  changes w i l l  y i e l d  i n s i g h t  i n t o  t h e  ques t i on  
o f  seasonal changes t o  the  popu la t ions .  T h i s  ques t i on  o f  s e a s o n a l i t y  a r i s e s  
n a t u r a l l y  because o f  t h e  r e l a t i v e l y  l a r g e ,  seasonal oceanographic changes t h a t  
c h a r a c t e r i z e  the  eas te rn  P a c i f i c .  These changes a r e  t h e  reason f o r  t h e  focus  
o f  EPOCS s t u d i e s  i n  t h e  eas te rn  P a c i f i c .  

The cetacean observa t ions  ob ta ined  thus  f a r  have n o t  y e t  c l a r i f i e d  t h e  
ques t i on  o f  seasonal ity  i n  these popul a t i o n s .  The r e s u l  t s  , however , s t r o n g l y  
suggest t h a t  t h e  t r o p i c a l  , e q u a t o r i a l  , and s u b t r o p i c a l  p o p u l a t i o n s  btween 10" 
N and 10" S belong t o  d i s t i n c t  faunal  communities, r e l a t e d  somehow t o  
d i f f e r e n c e s  i n  t h e  na tu re  o f  t h e  e p i p e l a g i c  food  web i n  each zonal area. 

P a r t i c i p a t i o n  by p r o j e c t  observers i n  a f o u r t h  EPOCS c r u i s e  i s  planned 
f o r  May 1981. Dur ing  t h i s  c r u i s e ,  cetacean surveys a r e  planned a long 110" W ,  
t h e  equator, and areas west o f  C l i p p e r t o n  I s l a n d .  Observers Rober t  Pitman, M. 
S c o t t  S i n c l a i r ,  and James Cot ton  were p a r t i c i p a n t s  i n  t h e  c r u i s e s .  The 
cetacean EPOCS s tudy  i s  superv ised by D r .  Dav id  Au, Opera t ions  Research 
Ana lys t .  

Resu l t s  ob ta ined  w i l l  be compared t o  those r e c e n t l y  descr ibed; 
i n t e r e s t i n g  c o n t r a s t s  a r e  a n t i c i p a t e d .  A more p r e c i s e l y  d e f i n e d  p i c t u r e  o f  
t h e  na tu re  o f  spo t ted  and sp inne r  d o l p h i n  popu la t i ons  a long  t h i s  ma jor  p a r t  
o f  t h e  area o f  t h e  tuna/porpo ise  f i s h e r y  shou ld  r e s u l t .  

The 1980 research  c r u i s e s  were l e d  by D r .  Dav id  Au and M r .  Gene Anderson. 
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Behavior and Physiology 

The purpose of the Behavior and Physiology project i s  t o  carry out 
research on porpoise behavior and physiology i n  re la t ion t o  developing
improved porpoise-rescue gear and methods t o  reduce incidental mortal i t y  in 
the purse seine fishery,  and i n  re la t ion to  assessing the impacts o f  the 
mortal i ty on the porpoi se popul a t i ons. 

This project i s  provisionally scheduled fo r  termination a t  the end of 
f iscal  year 1981. 

Study of  Comparat.ive Age and Sex-
Structures o f  Po rpoi se School s 

Analysis of  d a t a  on large por t ions  of porpoise schools captured by the 
purse seiner,  Queen Mary, d u r i n g  the dedicated vessel cruise ,  have been 
compl eted and t a b u l a t e r  Data were o b t a i  r e d  u s i n g  the porpoi se impoundment 
system and were collected t o  analyze whole school age and sex structure.  The 
sex r a t i o  of a l l  age classes o f  spotted pcrpoise was shown t o  be nearly 1:l. 
The age s t ructure  of  the same schools, based oil color pattern data ,  showed the 
adults t o  make u p  60% o f  the p o p u l a t i o n .  The "mattled color pattern phaseI! 

accounted f o r  12%, the "speckled" phase made up 19%, the "two-tone" phase made 
u p  8%, and the neonates accounted for  less  t h a n  1%of the spotted porpoise
examined. 

Porpoise k i l l  da t a .  for the same year show a similar pattern,  b u t  only i n  
large k i l l  s e t s  (greater  t h a n  40 animals]. Large k i l l  s e t s  showed 59% a d u l t ,  
15% mot t led ,  15% speckled, 10% two-tcne, and a g a i n  l ess  t h a n  1% neonate, 
indicating t h a t  the k i l l  in large-kil l  s e t s  may be cross-sectional or close t o  
the composition o f  porpoise capturzd. T!?e fishery d a t a  have n o t  ye t  been 
s t r a t i f i e d  by the " l i f e  history" data (from animals dissected by the 
observers) i n  a similar way. 

Analysis of  Behavior Da ta  f o r  the 
Hawaiian SDi nner PorDoi se Stock 

A manuscript i s  i n  preparation on the energetics of Hawaiian spinner
porpoise which describes a !!lethod f o r  o b t a i n i n g  a d a i l y  energy budget for 
porpoise using rad io  t r a c k i n g  d a t a .  Scient is ts  have found  t h a t  d u r i n g  the 
day, the spinner porcoise had a low respiratory ra te  hilt. t h a t  a t  n i g h t ,  when 
this species i s  most active,  the respiratory r a t e  nearly doubles. 

Life H i  storv and Systematics 

The purposes of the above project a r e  t o  carry o u t  research to  define the 
stocks of  tropical porpoise and t o  estimate a n d  monitor the i r  l i f e  history 
parameters so t h a t  the iinpacts of incidental mortdlity on the stocks can be 
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assessed. This project a1 so contributes t o  international research to  develop
advice f o r  the management of  small cetaceans. 

Based on an analysis of  specimens from various museums and from the t u n a  
f ishery,  Dr. William Walker of  the Los Angeles County Museum, under contract  
t o  NtSFS, h a s  concluded t h a t  the evidence supports the existence of a t  l e a s t  
two forms of  Tursiops i n  the eastern Pacific:  nearshore and  offshore fornis. 
Unfortunately, the specimens of the offshore form i n  California a re  few and 
Malker believes t h a t  larger sample s izes  a re  needed before the taxonomic 
s ta tus  can be completely defined. 

According to Walker's analysis,  the best character is t ic  for  separating
the two forms i s  t o o t h  diameter. He also looked a t  stomach contents i n  b o t h  
forms and found  the inshore form feeds on larger  prey, often demersal f ishes ,  
t h a n  does the offshore form. 

Aqe De termination 

This project has the major  objectives of developing and a p p l y i n g  new 
techniques f o r  determining ages of individual porpoise. The research has two 
components: (1) development of  techniques for  preparation and reading of 
hard-tissue, principally teeth,  and ( 2 )  time cal ibrat ion of layering i n  the 
t issues .  

Dur ing  the past year preparation and ageing of large samples of teeth 
collected from spotted a n d  spinner porpoise ki l led i n  the fishery continued. 
A new computer program has been employed t o  a i d  i n  ana lyz ing  layering patterns
i n  porpoise teeth. All analyses are  based. upon  the fundamental knowledge
tha t ,  for  a given year i n  each animal of  the same age, the teeth deposit a 
single layer of  the same thickness. Further, the thickness of  the layer
varies by age c lass  and decreases w i t h  increased age a t  a uniform and 
predictable ra te  which i s  species-specific. These layering rates  a re  
unaffected by changes i n  n u t r i t i o n ,  water temperatures or s a l i n i t i e s ,  or i l l  
health (except for  serious and prolonged i l l  ness). Sc ien t i s t s  i n  t h i s  project 
a re  able t o  examine these layering patterns by studying stained cross sections 
of the teeth. 

The extraction of tetracycl ine-labelled teeth from captive porpoise
permits the scient1 s t s  t o  establ ish base1 ine d a t a  for comparison of time-1 ayer 
interpretations from teeth taken from w i l d  specimens. Such labelled teeth 
from captive Hawaiian spinner porpoise a t  Sea Life Park which were treated 
therapeutically w i t h  tetracycl ine were obtained. The s t a f f  a1 so hopes t o  
obtain them from bottlenose porpoise labelled while fetuses i n  utero a t  Sea 
World i n  San Diego, C a l i f o r n i a .  These fetal-1 abeled p o r p o i s e T w m m o t h e r s  
were fed tetracycline ora l ly ,  may a l low sc i en t i s t s  t o  determine the gestation
period and fetal  growth  ra tes  for  porpoise. I t  i s  known t h a t  fetuses of the 
Stenella s p p .  begin t o  accumulate enamel layers a t  a b o u t  25-28 cin i n  body
length. Up t o  8 months o f  gestation period could be accounted for  u s i n g  the 
enamel-1 ayer counts. 
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Older  a d u l t  do lph ins  may a l s o  be aged by coun t ing  cemental l a y e r s  i n  the  
tee th ,  which a r e  depos i ted  w i t h  den t ine  l a y e r s  on a one-to-one bas i s .  Each o f  
t h e  f i r s t  seven o r  e i g h t  annual l a y e r s  con ta ins  13 sub layers  which correspond 
i n  t ime t o  l u n a r  months. A l though den t ine  d e p o s i t i o n  i n  o l d  a d u l t s  ceases, 
cemental l a y e r i n g  cont inues.  Back-count ing o f  l u n a r  1 ayers f rom date  o f  death 
t o  the  beg inn ing  o f  t he  d e n t i n a l  t i s s u e  pe rm i t s  an accura te  de te rm ina t ion  o f  
b i r t h  w th in  2 months. 

It i s  hoped t h a t  comparison o f  l a b e l l e d  t e e t h  w i t h  those from w i l d  
specimens w i l l  g i v e  a b e t t e r  i n d i c a t i o n  o f  d o l p h i n  l i f e  expectancy i n  the  
w i l d .  The Marine Mammal Age De te rm ina t ion  P r o j e c t  w i l l  be supplementing 
c u r r e n t  data w i t h  planned analyses t o  es t ima te  age-spec i f i c  f e c u n d i t y  and 
s u r v i v a l  r a t e s  o f  spo t ted  do lph in ,  and w i l l  analyze t e e t h  l a y e r s  f rom samples 
o f  eas te rn  s p i  nner do l  p h i n  , whi tebe l  l y  sp inner  d o l  p h i  n, common do l  p h i  n, and 
s t r i p e d  do lph in .  

SOUTHWEST FISHERIES CENTER WORKSHOP ON TUNA RESEARCH PLANNING 

Second Workshop on Tuna and B i l l f i s h  
Research Held a t  San Clemente 

The NMFS Southwest F i s h e r i e s  Cen te r ' s  (SWFC) second Workshop on Tuna and 
B i l l f i s h  Research was h e l d  a t  t h e  San Clemente I n n ,  San Clemente, C a l i f o r n i a ,  
on December 15-17, 1980. A t o t a l  o f  26 persons p a r t i c i p a t e d  i n  t h e  meetings, 
i n c l u d i n g  24 f rom the  Center and 2 f r c m  t h e  NMFS O f f i c e  o f  I n t e r n a t i o n a l  
F i s h e r i e s  A f f a i r s .  

The purpose o f  t h e  Workshop was t o  rev iew t h e  s i t u a t i o n  rega rd ing  a 
number o f  tuna and b i l l f i s h  s tocks  o f  importance t o  t h e  U.S. and t o  improve 
t h e  Center 's  near- term and long-range tuna research  p lans.  

Before  t h e  s t a r t  o f  t h e  Workshop, 14 S i t u a t i o n  Repor ts  were w r i t t e n  by 
Center  s t a f f  and c o l l a b o r a t o r s ,  cove r ing  some 25  d i f f e r e n t  spec ies o r  s tocks  
o f  A t l a n t i c ,  P a c i f i c ,  and I n d i a n  Ocean tuna and b i l l f i s h ,  and d i s t r i b u t e d  t o  
p a r t i c i p a n t s .  These r e p o r t s  s e t  o u t  a s h o r t  d e s c r i p t i o n  o f  t h e  f i s h e r y ,  
presented an overv iew o f  t h e  n a t u r e  and degree o f  U.S. and f o r e i g n  i n t e r e s t  i n  
t h e  f i s h e r y ,  and d iscussed t h e  c u r r e n t  s t a t u s  o r  c o n d i t i o n  o f  t h e  s tocks.  
Recommendations f o r  f u r t h e r  analyses, data c o l  l e c t i o n ,  o r  research  programs 
regard ing  the  f i s h e r y  were a l s o  given. The S i t u a t i o n  Repor ts  i n c l u d e d  most o f  
the  w o r l d ' s  tuna s tocks  o f  d i r e c t  and i n d i r e c t  i n t e r e s t  o r  impor tance t o  the  
U.S. commercial and r e c r e a t i o n a l  f ishermen, canning, i n d u s t r y ,  and consumers. 
A summary of  each o f  t h e  S i t u a t i o n  Repor ts  presented a t  t h e  Workshop f o l l o w s :  

i 
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A t 1 a n t i c  Tunas 

A t l a n t i c  Y e l l o w f i n  Tuna: The s t a t u s  o f  A t l a n t i c  y e l l o w f i n  tuna s tocks  
remained unchanged f r o m  19/9 t o  1980. Produc t ion  model a n a l y s i s  i n d i c a t e s  
t h a t  t h e  s tocks  a r e  be ing  f i s h e d  a t  h i g h  l e v e l s ,  e s p e c i a l l y  i n  t h e  eas te rn  
A t l a n t i c .  Increases i n  f i s h i n g  e f f o r t  w i t h  t h e  f i s h e r y  o p e r a t i n g  w i t h i n  i t s  
p resen t  geographica l  boundar ies i s  un l  i k e l y  t o  produce s u b s t a n t i a l  ga ins  i n  
y i e l d .  

A t l a n t i c  Bigeye Tuna: Recent t o t a l  annual A t l a n t i c  catches o f  b igeye 
tuna have averaged 4 1,000 m e t r i c  tons.  Ma jor  p a r t i c i p a n t s  i n  t h e  f i s h e r y  
i n c l u d e  Japan, Korea, Spain, and the  U.S.S.R. The U.S. takes  b igeye a long 
w i t h  y e l l o w f i n  and s k i p j a c k  tuna i n  i t s  eas te rn  A t l a n t i c  t r o p i c a l  tuna purse 
se ine  f l e e t .  Recent U. S. catches have been l e s s  than 500 MT. 

A t l a n t i c  Sk ip jack  Tuna: Eastern At1 a n t i c  s k i p j a c k  tuna s tocks  a r e  
c u r r e n t l y  f i s h e d  a t  a h i g h  l e v e l  (100,000 MT i n  1980) w h i l e  western A t l a n t i c  
s tocks  a r e  f i s h e d  a t  a l o w  l e v e l  (9,000 \IT i n  1980). C a t c h - p e r - u n i t - o f - e f f o r t  
i n d i c e s  f o r  b o t h  t h e  French I v o r y  Coast-Senegal-Morrocan and Tema-based f l e e t  
(wh ich  a r e  q u i t e  d i f f e r e n t  and show no c l e a r  t r e n d  over  t ime)  a r e  n o t  
cons idered t o  be adequate es t ima to rs  o f  abundance. A v a i l  ab1 e evidence 
i n d i c a t e s  t h a t  n e i t h e r  western o r  eas te rn  At1 a n t i c  s k i p j a c k  s tock( s )  are  
o v e r f i s h e d  a t  t h i s  t ime,  and b o t h  s tocks  may e f f e c t i v e l y  suppor t  inc reased 
f i s h i n g  e f f o r t .  

South At1 a n t i c  A1 bacore: Annual catches from t h e  South At1 a n t i c  a1 bacore 
s tock  have remained near 22,000 MT f o r  t he  l a s t  few years.  Cur ren t  annual 
e f f o r t  l e v e l s  a r e  near 100 m i l l i o n  hooks, t h e  l e v e l  reached i n  1972. 
A v a i l  ab1 e evidence i n d i c a t e s  t h a t  t h e  s tock i s  c u r r e n t l y  p roduc ing  catches 
about  25% below es t imated MSY and t h a t  a r e l a t i v e l y  h i g h  y i e l d - p e r - r e c r u i t  o f  
about  7.7 k g  i s  be ing  r e a l i z e d .  The South A t l a n t i c  a lbacore  f i s h e r y  supp l i es  
about  40% o f  t he  U.S. annual composi t ion through impor ts .  

N o r t h  A t l a n t i c  Albacore:  The Nor th  A t l a n t i c  a lbacore  s tock  i s  f i s h e d  by 
l o n g l i n e  and sur face  gears. Sur face catches (38,000 MT i n  1979) have dec l i ned  
about 25% s ince  1960. Long l i ne  catches i n  1979 were 11,000 MT. A v a i l a b l e  
evidence i n d i c a t e s  t h a t  MSY i s  about 60,000 MT, which i s  10-15% above r e c e n t  
y e a r ' s  catches. Y i e l d - p e r - r e c r u i t  t o  the  Nor th  A t l a n t i c  a lbacore  f i s h e r i e s  i s  
about 3.8 k g  w i t h  some increase p o s s i b l e  w i t h  f i s h e r y  changes. Recru i tment  
i n d i c a t e s  i n d i c a t e  t h a t  spawning s tock i s  l ow  and r e c r u i t m e n t  h i g h l y  v a r i a b l e .  
The f i s h e r y  appears t o  be h e a v i l y  e x p l o i t e d .  

P a c i f i c  Tunas 

Eas te rn  P a c i f i c  Y e l l o w f i n  Tuna: Resu l ts  o f  p roduc t i on  model analyses 
i n d i c a t e  t h a t  the  eas tern  P a c i f i c  y e l l o w f i n  f i s h e r y  i s  c u r r e n t l y  o p e r a t i n g  a t  
l e v e l s  above maximum sus ta inab le  y i e l d .  The age-s t ruc tu red  analyses r a i s e  
concerns over  the  increased dependency o f  t h e  f i s h e r y  on age-1 f i s h .  Recent 
inc reases  i n  age-1 catches c o u l d  l e a d  t o  a decrease i n  y i e l d - p e r - r e c r u i t  and a 
d imin ished p o t e n t i a l  y i e l d .  Heavy f i s h i n g  on a succession o f  poor  r e c r u i t  
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c lasses  c o u l d  so reduce the  a d u l t  p o p u l a t i o n  t h a t  r e c r u i t m e n t  f a i l u r e  occurs.  
E f f o r t s  t o  reverse  these t rends  i n  the  near f u t u r e  a r e  compl ica ted  by a 
f a i l u r e  t o  reach agreement on a mechanism f o r  implement ing an eas te rn  P a c i f i c  
y e l l o w f i n  conserva t i on  program i n  1980. 

Eastern  P a c i f i c  Sk ip jack  Tuna: The s tock s t r u c t u r e  o f  s k i p j a c k  tuna i n  
t h e  P a c i f i c  Ocean i s  p o o n n 7 e T s t o o d .  I n  the  eas tern  P a c i f i c  f i s h e r y  f o r  
s k i p j a c k  tuna, t h e r e  appears t o  he no s i g n i f i c a n t  r e l a t i o n s h i p  between e f f o r t  
and apparent abundance. Y i  e l  d -pe r - rec ru i  t a n a l y s i s  on a p a r t i a l  s tock 
i n d i c a t e s  a maximum y i e l d - p e r - r e c r u i t  c o u l d  be ob ta ined a t  a g r e a t e r  f i s h i n g  
e f f o r t  than i s  c u r r e n t l y  app l ied .  According t o  the  In te r -Amer ican T r o p i c a l  
Tuna Commission, t h e  f i s h e r y  f o r  s k i p j a c k  tuna i n  t h e  eas te rn  P a c i f i c  does 
n o t  appear t o  a f f e c t  s tock abundance, and t h e r e  i s  no need t o  r e s t r i c t  t h e  
catch.  

Western P a c i f i c  Sk ip jack  Tuna: The major  f i s h e r i e s  f o r  s k i p j a c k  tuna a re  
a 

l o c a t e d  ad jacen t  t o  c o n t i n e n t s  arid i s l ands .  I n  the  western P a c i f i c ,  t he  
Japanese po l  e-and-1 i n e  1 i v e  b a i t  f i s h e r y  i s  t h e  1 a r g e s t  and ol d e s t  es tab l  i shed 
f i s h e r y .  The s tock  s t r u c t u r e  o f  s k i p j a c k  tuna i n  the  P a c i f i c  i s  n o t  very  w e l l  
known. A l though no p roduc t i on  model analyses o r  o t h e r  analyses and 
s imu la t i ons  have been at tempted f o r  western P a c i f i c  s k i p j a c k  tuna, a l l  
a v a i l a b l e  i n fo rma t ion  suggests t h a t  t h e  resource  i s  s t i l l  underexp lo i  ted. 

Western P a c i f i c  Y e l l o w f i n  Tuna: A l though t h e  s tock  s t r u c t u r e  of  
y e l l o w f i n  tuna i s  n o t  w e l l  known, i t  has been hypothes ized t h a t  t h e r e  a re  two 
separable s tocks  i n  the  P a c i f i c ,  one i n  t h e  eas te rn  P a c i f i c  and the  o t h e r  i n  
t h e  western P a c i f i c ,  which a r e  separated by a l e s s  c l e a r l y  d e f i n e d  s tock i n  
t h e  c e n t r a l  P a c i f i c .  A s tock  p roduc t i on  model based on l o n g l i n e  catches o f  
y e l l o w f i n  tuna i n  the  e n t i r e  P a c i f i c  i n d i c a t e d  t h a t  t he  s tock  i s  capable o f  
s u s t a i n i n g  the  c u r r e n t  l e v e l  o f  catch.  

South P a c i f i c  Albacore: Most o f  t h e  c a t c h  i s  taken by l o n g l i n e  vesse ls  
f rom Japan, t h e  Republ ic  o f  Korea, and Taiwan. Long1 i n e  c a t c h - p e r - u n i t - e f f o r t  
d e c l i n e d  cons ide rab ly  between i962 and 1974 as e f f o r t  and ca tch  increased.  
However, ca tch  r a t e s  inc reased i n  r e c e n t  yea rs  so t h a t  average annual ca tch  
has inc reased i n  s p i t e  o f  lowered e f f o r t .  Present  average annual ca tch  by 
l o n g l i n e r s  i s  i n  the  neighborhood o f  t h e  es t imated  MSY f o r  t h i s  f i s h e r y ,  
35,000 MT, and no sus ta ined increase i n  l o n g l i n e  c a t c h  can be expected. 

Nor th  P a c i f i c  A1 bacore: The Nor th  P a c i f i c  a lbacore  s tock  i s  harves ted  
p r i m a r i l y  by t h e  Japanese su r face  and l o n g l i n e ,  and N o r t h  American su r face  
f l e e t s .  Catches o f  these f l e e t s  have been i n  t h e  v i c i n i t y  o f  100,000 MT i n  
r e c e n t  years,  w i t h  a reco rd  ca tch  o f  n e a r l y  124,000 MT i n  1976. The N o r t h  
American su r face  fS shery, comprised p r i m a r i l y  o f  U.S. t r o l l  vessel  s ,  landed an 
annual average ca tch  o f  approx imate ly  20,000 MT d u r i n g  t h e  p e r i o d  1969 th rough
1978, b u t  landed l e s s  than 5,000 MT i n  1979. 

A1 though h e a v i l y  harvested, t h e  s tock i s  cons idered heal  thy.  E f f o r t  
l e v e l s  i n  r e c e n t  years  have been below those r e q u i r e d  t o  produce maximum 
average sus ta inab le  y i e l d s  (MASY)  . Y i e l d - p e r - r e c r u i  t (Y/R) analyses i n d i c a t e  
a decrease i n  Y / R  f o l l o w i n g  the  expansion o f  t h e  Japanese su r face  f i s h e r y .  
S l i g h t  ga ins  i n  Y / R  a r e  p o s s i b l e  through increased e f f o r t  on l a r g e r  f i s h  b u t  
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s u b s t a n t i a l  ga ins  a r e  u n l i k e l y  w i t h  t h e  f i s h e r y  i n  i t s  p resen t  c o n f i g u r a t i o n .  
Catch r a t e s  f o r  a l l  t h r e e  major  f l e e t s  have shown gradual  decreas ing t rends .  

N o r t h  P a c i f i c  B l u e f i n  Tuna: The resource appears t o  be composed o f  a 
s i n g l e  s tock f i s h e d  b o t h  i n  the  eas te rn  and western P a c i f i c .  The western 
P a c i f i c  ca tch  i s  composed o f  j u v e n i l e s  and mature a d u l t s ,  w h i l e  *he eas te rn  
P a c i f i c  ca tch  c o n s i s t s  ma in l y  o f  one, two, and th ree-year  o l d  f i s h .  Presence 
o f  a second stock o f f  New Zealand i s  n o t  con f i rmed by s tud ies .  

I n d i a n  Ocean Tunas 

Albacore,  Bigeye, Y e l l o w f i n ,  and Sk ip jack  i n  the  I n d i a n  Ocean 

Es t imated annual ca tch  of  a lbacore  has f l u c t u a t e d  w i d e l y  s ince  1962 
between 10,000 and 2,000 MT. A y i e l d - p e r - r e c r u i t  assessment suggests no g a i n  
i n  y i e l d - p e r - r e c r u i t  f rom h a r v e s t i n g  the  younger f i s h  as f i s h i n g  e f f o r t  moved 
i n t o  more sou the r l y  waters.  T h i s  s tock appears f u l l y  harves ted  and t h e r e  
appears t o  be no reason f o r  concern over  t h e  f u t u r e  o f  t h e  s tock  a t  t h i s  t ime.  

The es t imated annual ca tch  o f  b igeye tuna i n  t h e  I n d i a n  Ocean reached a 
h i g h  o f  48,600 MT i n  1978. A produc t ion  model a n a l y s i s  d i d  n o t  produce a 
r e l i a b l e  p r e d i c t i o n  o f  MSY. The y i e l d  curve showed i n c r e a s i n g  ca tch  w i t h  
e f f o r t  and d i d  n o t  reach an asymptote. T h i s  s tock appears t o  be o n l y  l i g h t l y  
e x p l o i t e d .  

The es t imated annual ca tch  o f  y e l l o w f i n  tuna i n  t h e  I n d i a n  Ocean, which 
i s  f i s h e d  by sur face  and l o n g l i n e  gears, f l u c t u a t e d  w i d e l y  f rom 1952 t o  1978 
b u t  e x h i b i t s  a general  upward t rend.  The es t imated t o t a l  ca tch  f o r  1978 was 
62,500 MT. Produc t ion  model analyses based on a v a i l a b l e  l o n g l i n e  f i s h e r y  da ta  
suggest an MSY f o r  t h a t  f i s h e r y  o f  around 40,000 MT. Due t o  r a t h e r  i naccu ra te  
t o t a l  ca tch  est imates,  however, t h e  MSY may be h igher .  It i s  u n l i k e l y  t h a t  
l o n g l i n e  ca tch  cou ld  be increased apprec iab l y  above t h e  c u r r e n t  l e v e l .  It i s  
g e n e r a l l y  f e l t ,  however, t h a t  t h e r e  i s  a p o t e n t i a l  f o r  inc reased land ings  o f  
ye1 1 owf in  tuna by sur face  f i s h e r i e s .  

The surface s k i p j a c k  tuna f i s h e r y  i n  t h e  I n d i a n  Ocean i s  r e l a t i v e l y  
undeveloped. Catches have f l u c t u a t e d  from 1965 on a general  r i s i n g  t rend.  
Est imated ca tch  f o r  1978 was 32,600 MT. There have been no q u a n t i t a t i v e  
assessments o f  t h e  I n d i a n  Ocean s k i p j a c k  tuna s tock.  

* * * * * * * * * *  

I n  a d d i t i o n  t o  t h e  S ta tus  o f  Stocks Report ,  t h e  D i r e c t o r  o f  t h e  O f f i c e  o f  
I n t e r n a t i o n a l  F i s h e r i e s  A f f a i r s  presented an overv iew o f  t h e  s t a t u s  o f  
i n t e r n a t i o n a l  tuna f i s h e r y  problems and the  s t a t e  o f  i n t e r n a t i o n a l  
n e g o t i a t i o n s  concern ing them. A1 though t h e  p a r t i c i p a n t s  i n  the  Workshop 
concent ra ted  on s tock assessment and f i s h e r y  e v a l u a t i o n  aspects  o f  t h e  
Cen te r ' s  tuna research program, some t ime a l s o  was devoted t o  a d i scuss ion  o f  
t h e  tuna-environment i n t e r a c t i o n  s tud ies .  
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The S t a t u s  o f  Stocks Report  w i l l  be a v a i l a b l e  f o r  d i s t r i b u t i o n  t o  
i n t e r e s t e d  persons about June 1981. 

TUNA BEHAVIOR-PHYSIOLOGY 

Tuna Energe t i cs  

Work has been underway on a National  Science Foundat ion  p r o j e c t, "Tuna 
Energe t i cs  and Hydrodynamics: An I n t e r d i s c i p l i n a r y  Study o f  Energy 
Trans fers , "  i n v o l v i n g  the  C a l i f o r n i a  I n s t i t u t e  o f  Technology, t h e  U n i v e r s i t y  
o f  Wisconsin, t h e  U n i v e r s i t y  o f  Michigan, and t h e  Hono lu lu  Labora tory .  

An i m p o r t a n t  o b j e c t i v e  o f  t h i s  s tudy  i s  t o  o b t a i n  a long- te rm measure o f  
energy expend i tu res  by s k i p j a c k  tuna. Energy expend i tu re  can be es t imated  by 
de te rm in ing  t h e  f i s h ' s  change i n  we igh t  and energy d e n s i t y  a t  d i f f e r e n t  
swimming speeds and feed ing  l e v e l s .  These measures can be independent ly  
compared w i t h  r a t e s  d e r i v e d  from resp i romet ry  and hydrodynamic s tud ies .  

I n i t i a l  l eng th -we igh t  reg ress ions  c a l c u l a t e d  f o r  f resh ,  dead s k i p j a c k  
tuna  were compared w i t h  those f o r  s ta rved  f i s h  from the  same batch. Th is  
p rov ided  a rough es t ima te  o f  we igh t  l o s s  w i t h  t ime, which can be c o r r e l a t e d  
t o  energy expend i tu re .  The food consumed by i n d i v i d u a l  tuna among schools o f  
s i x  t o  e i g h t  f i s h  has been s u c c e s s f u l l y  mon i to red  i n  feed ing  t r i a l s .  T h i s  
w i l l  p e r m i t  an assssment o f  energy i n t a k e  w i t h  t i m e  under c o n t r o l l e d  feed ing  
c o n d i t i o n s .  

Attempts t o  i nc rease  t h e  a c t i v i t y  l e v e l  o f  c a p t i v e  tuna produced an 
i n t e r e s t i n g  r e s u l t .  I n i t i a l l y ,  f i s h  t h a t  were f o r c e - f e d  we igh ts  swam f a s t e r  
than unweighted f i s h ,  overcoming t h e i r  decreased buoyancy by  i n c r e a s i n g  t h e i r  
hydrodynamic I i f t .  A f t e r  severa l  days, however, these f i s h  inc reased t h e i r  
a t t a c k  angle,  swimming " u p h i l l , "  and slowed t o  minimum speed. T h i s  r e s u l t  was 
aga in  observed when p e c t o r a l  f i n s  were c l i p p e d  t o  reduce l i f t .  An i n i t i a l  
i nc rease  i n  v e l o c i t y  was f o l l o w e d  by an inc rease  i n  a t t a c k  ang le  and decreased 
v e l o c i t y .  The l a t t e r  techn ique proved l e s s  t r a u m a t i c  t o  t h e  f i s h .  Most 
we igh ted  f i s h  d i e d  w i t h i n  2 t o  5 days. 

More da ta  on tuna a t  h i g h e r  a c t i v i t y  l e v e l s  must be c o l l e c t e d  t o  
determine t h e  e f f i c i e n c y  o f  va r ious  swimming speeds. T h i s  i n f o r m a t i o n  w i l l  be 
used t o  fo rmu la te  p r e d i c t i v e  models f o r  tuna m i g r a t o r y  behav io r .  

N a v i g a t i n g  A b i l i t y  i n  Tunas 

Dr. Andrew E. Dizon, Leader, P e l a g i c  Ecosystem Study, D r .  J .  L. 
K i r s c h v i n k ,  v i s i t i n g  s c i e n t i s t  f rom P r i n c e t o n  U n i v e r s i t y ,  and Michael Walker, 
U n i v e r s i t y  of Hawaii  graduate student,  have been i n v e s t i g a t i n g  t h e  n a v i g a t i n g  
a b i l i t y  o f  tunas. The mystery  o f  how m i g r a t o r y  an ima ls  can nav iga te  
a c c u r a t e l y  ove r  l a r g e  d i s tances  i s  one o f  t h e  ou ts tand ing  problems o f  modern 
b i o l o g y .  Recent s t u d i e s  on m i g r a t o r y  b i r d s  and homing pigeons have revea led  

i 
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t h a t  these b i r d s  have a s u r p r i s i n g  a b i l i t y  t o  sense t h e  geomagnetic f i e l d  and 
use i t  t o  guide t h e i r  t r a v e l s .  T h i s  geomagnetic "map" seems t o  be accura te  t o  
w i t h i n  about 5 km over  most o f  t h e  e a r t h ' s  s u r f a c e  and hence may be one o f  
t h e i r  most impor tan t  sensory t o o l s .  

When these magnetic e f f e c t s  were discovered, no p l a u s i b l e  mechanism 
th rough which animals m i g h t  d e t e c t  t h e  weak geomagnetic f i e l d  was known. 
Recent ly, however , a s u r p r i s i n g  v a r i e t y  o f  animal s , in c l  u d i  ng b a c t e r i a, honey 
bees, pigeons, and do lph ins ,  have been shown t o  syn thes ize  small  c r y s t a l s  o f  
magnet i te  (Fe 04 -- a l s o  known as lodes tone) .  These t i n y  (0.1 m) i r o n - r i c h  
p a r t i c l e s  i n  $he an ima l ' s  body a c t  l i k e  s imp le  compass needles i n  t h e  e a r t h ' s  
magnet ic f i e l d  and may be t h e  key t o  t h e  sensory m o d a l i t y  wh ich  guides t h e  
animal I s  i n c r e d i b l e  m i g r a t o r y  behavior.  

The open ocean i s  an environment impover ished i n  o r i e n t a t i o n a l  cues. 
However, one major  pe rvas i ve  o r i e n t a t i o n a l  cue conce ivab ly  a v a i l  a b l e  t o  
m i g r a t i n g  tunas i n  t h e  p e l a g i c  oceanic environment i s  t h e  e a r t h ' s  geomagnetic 
f i e l d .  Local  and r e g i o n a l  v a r i a t i o n s  i n  t h e  i n t e n s i t y  o f  t h e  e a r t h ' s  magnetic 
f i e l d  can p rov ide  a cons ide rab le  amount o f  u s e f u l  i n f o r m a t i o n  t o  m i g r a t o r y  
species possessing s e n s i t i v e  magnetic sense organs. 

. D i  ssec t i ons  o f  tuna heads have revea led  concen t ra t i ons  o f  magnet i te  
w i t h i n  a h i g h l y  enervated pocket  w i t h i n  t h e  ethmoid bones. T h i s  presumably 
b iogen ic ,  magnetic m a t e r i a l  c o u l d  serve as t h e  sensory mechanism s ince  
s u f f i c i e n t  amounts a r e  p resen t  f o r  b o t h  a compass and a map sense. E a r l y  
exper iments conducted by D i  zon, K i  r s c h v i n k , and Walker i n d i c a t e d  t h a t  
y e l l o w f i n  tuna responded w i t h o u t  p r i o r  c o n d i t i o n i n g  t o  an a b r u p t l y  a1 t e r e d  
e a r t h ' s  magnetic f i e l d .  F u r t h e r  exper iments have shown t h a t  kawakawa and 
y e l l o w f i n  tuna c o u l d  be c o n d i t i o n e d  t o  d i s c r i m i n a t e  between normal (Hawaiian) 
and a1 t e r e d  ( p o l a r )  magnetic f i e l d s .  These evidence suggest t h a t  tunas, l i k e  
t h e  homing pigeous, possess a w e l l  developed magnetic sensory system t h a t  
c o u l d  be used f o r  nav iagat ion .  

Other  Work i n  Tuna Behavior-Physiology 

D r .  Dizon and Mar t i na  K. K. Queenth completed exper iments on f i v e  
ye1 1 o w f i n  tuna t o  determine t h e i r  temperature pre ference.  The exper imenta l  
se tup  a l l ows  t h e  f i s h  t o  b e h a v i o r l y  c o n t r o l  t h e  water  temperature i n  t h e  tank. 
To date, two o f  t h e  f i v e  f i s h  have s u c c e s s f u l l y  r e g u l a t e d  tank  temperatures. 
The p r e f e r r e d  temperature was centered  around 27.0' C ,  which i s  s u r p r i s i n g l y  
h igh .  

I n  o t h e r  experiments on tunas, D r .  Dizon, D r .  R ichard  W .  B r i l l ,  P a c i f i c  
Gamefish Foundation, and Wal te r  N. Ikehara,  U n i v e r s i t y  o f  Hawaii  g rduate  
student,  a r e  examining t h e  induced neura l  a c t i v i t y  i n  t h e  o l f a c t o r y  b u l k  o f  
s k i p j a c k  and y e l l o w f i n  tunas a f t e r  t h e  f i s h ' s  o l f a c t o r y  r o s e t t e s  have been 
i n f u s e d  w i t h  n a t u r a l  p rey  and a r t i f i c i a l  odors. They have succeeded i n  
r e c o r d i n g  t h e  inc reased o l f a c t o r y  b u l b  a c t i v i t y  i n  tuna r e s u l t i n g  f rom t h e  
p r e s e n t a t i o n  o f  these odors. Al though t h i s  s o r t  o f  work i s  r o u t i n e l y  done i n  
f reshwa te r  f i s h e s ,  t e c h n i c a l  problems make i t  a more d i f f i c u l t  procedure u s i n g  
s a l t w a t e r  species. Because 1 i v e  tuna r e q u i r e  e s p e c i a l l y  de l  i c a t e  hand1 i n g  and 
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s u r g i c a l  procedures, i t  has taken about 6 months t o  p e r f e c t  t h e  techniques t o  
t h e  p o i n t  where t h e  o l f a c t o r y  b u l b  a c t i v i t y  c o u l d  be recorded i n  tuna. 

T h i s  work i s  i n tended  t o  p r o v i d e  i n f o r m a t i o n  on t h e  n a t u r a l  and 
a r t i f i c i a l  odors t h a t  w i l l  be most a t t r a c t i v e  t o  tunas. The eventua l  goal  o f  
t h e  p r o j e c t  i s  t o  f i n d  a t t r a c t i v e  odors t h a t  c o u l d  be used t o  enhance t h e  
e f f e c t i v e n e s s  o f  f l o a t i n g  f i s h  aggregat ing  devices,  s k i p j a c k  tuna 1 i v e  b a i t ,  
and o t h e r  f i s h i n g  techniques. 

B r i l l ,  I kehara, and D i zon decided t o  use e l e c t r o p h y s i o l o g i c a l  r e c o r d i n g  
techniques, r a t h e r  than behav io ra l  s tud ies ,  because a 1a r g e r  number o f  
a r t i f i c i a l  and n a t u r a l  odors c o u l d  be t e s t e d  i n  a much s h o r t e r  p e r i o d  o f  t ime. 
Furthermore, r e c o r d i n g  inc reased o l f a c t o r y  b u l b  a c t i v i t y  i n  response t o  odor 
p r e s e n t a t i o n  i s  t h e  o n l y  way t o  a c c u r a t e l y  determine odor  d e t e c t i o n  
th resho l  ds. 

T h i s  work i s  supported by t h e  U n i v e r s i t y  o f  Hawaii  Sea Gran t  Progam, t h e  
Hono lu lu  Labora tory ,  and t h e  P a c i f i c  Gamefish Foundation. 

I n d u c t i o n  o f  SDawnins i n  Tuna 

A team o f  researchers  i n c l u d i n g  Thomas K.  Kazama, F i s h e r y  B i o l o g i s t ,  
Research A s s i s t a n t  Mar t i na  Queenth, and U n i v e r s i t y  o f  Hawaii  graduate s tuden t  
Sharon D .  Hendr ix,  have been making p r e p a r a t i o n s  f o r  t h i s  summer's work on 
i n d u c i n g  tunas t o  spawn. L a s t  summ.w Dr. C a l v i n  M. Kaya, v i s i t i n g  s c i e n t i s t  
f rom Montana S t a t e  U n i v e r s i t y ,  deduced t h a t  spawning i n  c a p t i v e  tuna was 
indrrced by some s t r e s s  f a c t o d s )  r e l a t e d  t o  t h e  cap tu re  and d e l i v e r y  process. 
Observat ions i n d i c a t e d  t h a t  s k i p j a c k  tuna ovu la ted  w i t h i n  7-8 hours a f t e r  
capture.  L a t e r ,  Kazama, Queenth, and Hendr ix  d iscovered t h a t  kawakawa a1so 
has t h e  same s t ress- induced o v u l a t o r y  response. 

A r e l a t e d  a c t i v i t y  i s  t o  r e a r  t h e  l a r v a e  r e s u l t i n g  f rom t h e  induced 
spawning experiments. I n  expec ta t i on  o f  s u c c e s s f u l l y  i n d u c i n g  tunas t o  spawn 
t h i s  summer, c u l t u r e s  o f  phy top lank ton  and r o t i f e r s  a r e  be ing  main ta ined a t  
t h e  Kewalo Research F a c i l i t y .  Hendr ix has been success fu l  i n  c u l t u r i n g  a 
h a r p a c t i c o i d  copepod, T i g r i o p u s  sp., which w i l l  be used t o  feed t h e  l a rvae .  
Hendr ix  has a l s o  a n a l y z e d a c h s  o f  net-caught s k i p j a c k  tuna l a r v a e  i n  an 
e f f o r t  t o  r e l a t e  types and s i z e  o f  p rey  t o  l a r v a l  l e n g t h  and mouth gape. T h i s  
a n a l y s i s  shou ld  p rov ide  i n f o r m a t i o n  on a s u i t a b l e  d i e t  f o r  l a r v a l  tunas. 

FISH AGGREGATING DEVICES 

As a r e s u l t  o f  t h e  Hono lu lu  Labora to ry ' s  success fu l  f i s h  aggregat ing  
dev ices  (FAD) p r o j e c t ,  much i n t e r e s t  has been generated i n  t h e  use o f  FADs t o  
a t t r a c t  and h o l d  tunas and o t h e r  p e l a g i c  f i shes .  The Hono lu lu  Labora tory  
p rov ided  ass i s tance  t o  American Samoa and Western Samoa i n  f a b r i c a t i n g  and 
dep loy ing  FADs. I n  a d d i t i o n ,  i n a u i r i e r ;  f o r  i n fo rma t ion  on FADs have come from 
many p a r t s  o f  t h e  wor ld,  i n c u d i n g  Guam, Palau, Nor the rn  Mariana I s lands ,  
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Tonga, F i j i ,  New Zealand, Australia, Tahi t i ,  Spain, Norway, Maldives, 
Philippines, Canary Islands, Brit ish Columbia, Puerto Rico, Cayman I s l a n d ,  and  
a1 so from C a l i f o r n i a ,  F1 o r i d a ,  and S o u t h  Carol i n a .  

Fishery Biologist Mal t e r  M. Matsumoto, who was the principal investigator
i n  the Honolulu Laboratory FAD project,  h a s  been sending copies of  his 
manuscript, d r a w i n g s ,  and the FAD workshop report i n  response t o  a l l  the 
inquiries.  

In re1 ated work around Hawaii , the Honol u l  u Laboratory i s  cooperating
w i t h  Dr. Richard E .  Brock, Hawaii I n s t i t u t e  of Marine Biology, i n  an e f f o r t  t o  
quantify the effectiveness o f  FADS deployed around Oahu  by the Hawaii Div is ion  
of Fish and  Game. The information will be used t o  develop a colonization of 
f i sh  communities around these devices. 

TUNA DATA BASE USERS MANUAL 

In September 1980, a f i l e  manauement system for  a l l  t u n a  d a t a  maintained 
by 

' 

the Hono lu lu  Laboratory was s tar ted.  Under the supervision of Fletcher V .  
R i  ggs , F i  shery Biol ogi  s t ,  Mark Sc heel e ,  Computer Technician, compl eted the 
f i r s t  d raf t  of the T u n a  Data Users Reference Manual. T h i s  manual provides
information on specific d a t a  s e t  names, d a t a  formats, procedures used i n  
creatifig the d a t a  s e t s ,  and various information on the sources of the d a t a .  
I t  also documents the procedures used i n  tes t ing for  e r rors ,  edi t ing,  redoing
formats, renaming, documenting, and creating standard tape-based data f i l e s .  

A d d i t i o n a l  e f f o r t  has been directed toward information obtained from 
American Samoa which comprises three major s e t s  of  d a t a  - logbook catch and  
e f f o r t  d a t a ,  cannery landings d a t a ,  and a1 bacore size-frequency data. A 
report  i s  being prepared by Scheele t o  document the rather complex inter-
relationships of the d a t a  s e t s  and t o  provide several a l ternat ive means of 
streamlining current coding and capture procedures. Research Assistant 
Nathaniel T. Shippen has been ass i s t ing  i n  the preparation and conversion of  
several other tuna data se t s  t o  conform t o  the new standards. 
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A u ,  D. and D .  Weihs. 1980. A t  high speeds dolphins save energy by
1eaping.  Nature 284(5756):548-550. 

An  observer may wonder whether a school of ' r u n n i n g '  dolphins,
consisting of numerous, wf 1dly spl ashi na individual s, i s using the 
e f f i c i en t  mode o f  1oco!notion, because splashing wastes energy.
Dolphins exhibit  a t  l e a s t  three modes of  swimming. In le i sure ly ,
unhurried motion, they break the surface br ief ly  and  gently,
often showing l i t t l e  more than the blowhole. A t  a f a s t e r ,  
'cruis ing '  speed, frequently a t  3-3.5 ms'' (6-7 k n o t s ) ,  the 
animals are seen swimming primarily j u s t  beneath the surface, and 
there i s  s t i l l  l i t t l e  splashing. (Behavior a n d  spzeds of dolphin
school s were observed froin a he1 icopter and will be described 
elsewhere by D .  Au and W. Perrym n . )  Swimming speeds in t h i s  mode 
have been measured up t o  4.6 ms-' (9.3 knots). B u t  i n  the 
f a s t e s t  'running' mode, t h e  animals c l e a ~ .  the water i n  seauential , 
parabol i c  1eaps, accompanied by consi derabl e spl a s h i n g  on e x i t  and 
re-entry. Leaps are  interspersed wi th  rPlatively brief , subsurface 
swimming. This swimming i s  ccmmon when dolphins are  alarmed by
vessels approaching within ,509 m. We have exmilied dolphin
swimming in terins o f  energy reauired per u n i t  distance traveled 
and report here t h a t  beyond a certair: lcrossoverlspeed, leaping 
must be more e f f i c i en t  t h a n  swimming. 

Au, D .  W . ,  W .  L. Perryman, R. L .  P i tman ,  a n d  M. S. Sinclair .  1980. 
Cetacean popul a t i o n s  a n d  equatorial oceanography. Tropical Ocean-
Atmosphere Newsletter, No. 4,  October, page 6+. 

Composition and concentration of cetacean communities in the 
eastern and central equatorial Pacific are re1 ated t o  oceanographic
fac tors ,  notably a re la t ively weak thermocline gradient and an 
often absent mixed layer. Eighty-two per cent of the sightings 
a re  found t o  occur eas t  of 145"  W ,  where surface divergence
and undercurrent e f fec ts  eliminate the mixed layer. The composi-
t i o n  of the cetacean community and  attendant b i r d  populations
changes with the development and deepening of the surface mixed 
1ayer. 

Baglin, R. E . ,  J r . ,  M. I .  Farber, W .  H. Lenarz, a n d  J .  M. Mason, J r .  
1980. Shedding rates  o f  plast ic  and metal d a r t  tags from Atlantic 
bluefin t u n a ,  T h u n n u s  thynnus.  Fish. Em.,U.S. 78(1):179-185. 

Rates of t a g  shedding were estimated from d a t a  collected on 
double-tagged bluefin t u n a  during 1971-1977. Overall shedding 
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r a t e s  were n o t  s i g n i f i c a n t l y  d i f f e r e n t  f o r  p l a s t i c  and metal  
tags,  b u t  p l a s t i c  tags  had lower  r a t e s  o f  shedding i n  most cases. 
F o r  the  combined data,  t h e  Type-I shedding r a t e ,  t h a t  occurs  
immediately a f t e r  tagg ing ,  was es t imated t o  be 0.040. Type-I I , 
ins tan taneous shedding r a t e ,  was es t ima ted  t o  be 0.205 on an annual 
bas i s .  The da ta  suggested t h a t  t h e  assumption o f  cons tan t  shedding 
th roughout  t h e  l i f e  o f  t h e  tagged f i s h  may be v i o l a t e d .  Shedding 
was found t o  vary  among yea rs  and, because o f  t h i s  and t h e  h i g h  
r a t e  o f  shedding, t h e  au tho rs  recommended doub le- tagg ing  when 
poss i  b l  e. 

Barham, E r i c  G., Jay C. Sweeney, Stephen Leatherwood, Robert  K. Begg, 
and C e c i l i a  L. Barham. 1980. A e r i a l  census o f  t h e  b o t t l e n o s e  

do lph in ,  Turs iops  t runca tus ,  i n  a r e g i o n  o f  t h e  Texas coas t .  
F i s h .  B u l l .  U.S. 77 (3 ) :  585-595. 

On f i v e  r e p l i c a t e  a e r i a l  surveys i n  l a t e  March 1978, t h e  
. b o t t l e n o s e  do lph in ,  Turs iops  t runca tus ,  herds were s i g h t e d  and 

t h e i r  numbers es t imated  i n  2 1  s t r i p  t r a n s e c t s  f l own  across bays and 
channels between b a r r i e r  i s l a n d s  and t h e  coas t  f rom P o r t  Aransas 
n o r t h e a s t  t o  Matagorda, Texas. The t r a n s e c t s  were spaced a t  
4.63 km i n t e r v a l s  and herds were scouted i n  about 800 m wide 
s t r i p s  t o t a l i n g  436 km i n  l eng th ,  p r o v i d i n g  approx imate ly  17% 
coverage o f  t h e  area. On surveys 1-4 ( su rvey  5 was excluded from 
popul a t i on c a l  c u l  a t i  ons because it was conducted i n  adverse 
weather) 133 b o t t l e n o s e  d o l p h i n  herds were s igh ted ,  c o n t a i n i n g  
an es t imated  916 animals.  W i t h i n  these s t r i p s  t h e  mean h5r d  
s i z e  was 6.95 animals and mean herd  d e n s i t y  was 0.0947/km ,
e x t r a p o l a t i n g  t o  a p o p u l a t i o 9  es t ima te  o f  1,319 d o l p h i n s  and a 
d e n s i t y  es t ima te  o f  0.752/km f o r  t h e  e n t i r e  area. These f i g u r e s  
a r e  r e l a t i v e l y  h i g h  i n  c o n t r a s t  t o  r e c e n t  s t u d i e s  i n  o t h e r  
environments. About ha1f t h e  herds were feed ing  and approx imate ly  
o n e - t h i r d  were t r a v e l i n g .  S i g h t i n g s  were most f r e q u e n t  i n  s h i p  
channel s , s h a l l  ow areas i n s i d e  b a r r i e r  is l  ands , and near shore. 
There were several  sources o f  b i a s  i n  ou r  measurements, and we 
cons ide r  t h e  r e s u l t s  t o  be conserva t ive .  

Bartoo, N. 1981. An updated s t o c h a s t i c  spawner/recrui  t re1  a t i o n -  
s h i p  f o r  N o r t h  At1 a n t i c  a1 bacore. I n t e r n a t i o n a l  Commission f o r  
t h e  Conservat ion o f  A t l a n t i c  Tunas, Madrid, Spain, November 1980. 
C o l l e c t i v e  Volume o f  S c i e n t i f i c  Papers 15 (2 ) :  204-210. (A1so 
i ssued  as SWFC Admin. Rep. LJ-80-20.) 

B u t l e r ,  R. W., and J. G. Jennings. 1980. Radio t r a c k i n g  o f  d o l p h i n s  
i n  t h e  eas te rn  t r o p i c a l  P a c i f i c  u s i n g  VHF and HF equipment. I n :  
Char les  J. Amlaner, Jr. and Dav id  W. MacDonald (eds.),, A Handbook 
on  B io te lemet ry  and Radio Tracking. I n t e r n a t i o n a l  Conference 
on Telemetry and Radio T rack ing  i n  B io logy  and Medicine, U n i v e r s i t y  
o f  Oxford, 1979, pp. 757-759. 

Coan, A t i l i o  L., Jr., and E a r l  Weber. 1981. Length and age 
compos i t ion  o f  ye1 1 o w f i n  tuna catches i n  t h e  e a s t e r n  At1 a n t i c  
Ocean, 1966 t o  1977. I n t e r n a t i o n a l  Commission f o r  t h e  Conserva t ion  
o f  A t l a n t i c  Tunas, Madrid, Spain, November 198. C o l l e c t i v e  Volume 
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o f  S c i e n t i f i c  Papers 1 5 ( 1 ) :  26-45. ( A l s o  i ssued  as SWFC Admin. 
Rep. LJ-80-13. ) 

Coe, James M., and R ichard  W .  B u t l e r .  1980. Resu l t s  o f  t h e  
c h a r t e r e d  c r u i s e  o f  t h e  M/V Mar ia  C.  J . ,  September 
22 , 1979. NOAA 7'ec t in i c a l Memorandum,-I.! MFS. 

1 7  t o  November 
N0AA- TM- N MFS- S WFC- 6. 

J u l y  1980, 26 pp. 

Coe, James M., and Warren E. S tun tz .  1980. Pass ive  behav io r  by  t h e  
spo t ted  do l  p h i  n, Stenel  1a a t tenua ta , i n  tuna purse s e i  ne ne ts .  
F i  shery B u l l  e t i  n , ~ ~ h 1: 535-537. l ~  ~  ~

Cramer, Jean I . ,  Richard  S. Shol;iuri!, and Hceny S. H. Yuan [ s i c ] .
1978. The problem of b u r n t  tuna i n  t h e  Hawaiian F i she ry .  Indo-
Pac. F i s h .  Comm., Wocccdings, 18 Sess., Sect. III:213-223. 
[Received November 1900. I 

The poor q u a l i t y  of  t h e  f l e s h  o f  ' b u r n t  tuna '  r e s u l t s  i n  an 
economic l o s s  t o  the  tuna i n d u s t r y .  R e j e c t i o n  o f  b u r n t  tuna by  
t h e  consumer i s  based on v i s u a l  and t a s t e  shortcomings. The 
p resen t  r e p o r t  descr ibes  t h e  e x t e n t  o f  t h i s  problem i n  t h e  
Hawaiian tuna f i s h e r y  and p rov ides  some p r e l  i m i n a r y  r e s u l t s  o f  
an ongoing study t o  understand t h e  phenomenon. 

DeMaster, D .  P. 1981. E s t i m a t i n g  t h e  average age o f  f i r s t  b i r t h  i n  
mar ine  mammals. Can. J .  F ish .  Aquat. Sc i .  38: 237-239. 

The average age of sexual m a t u r i t y  and t h e  average age o f  f i r s t  
b i r t h  should n o t  be es t ima ted  w i t h  i d e f i t i c a l  models. The two 
parameters o f t e n  d i f f e r  by a t  l e a s t  1 y because, among mar ine  
mammals, o v u l a t i o n  and p a r t u r i t i o n  take  p lace  i n  d i f f e r e n t  y e a r s  
because o f  t h e  re1  a t i v e l y  1ong g e s t a t i o n  pe r iod .  Furthermore, 
t h e  assumptions necessary t o  es t ima te  t h e  average age o f  sexual 
m a t u r i t y  cannot be made t o  f i t  t h e  da ta  used t o  e s t i m a t e  t h e  age 
o f  f i r s t  b i r t h .  Equat ing  t h e  two models i s  e s s e n t i a l l y  e q u i v a l e n t  
t o  assuming t h a t  each o v u l a t i o n  w i l l  r e s u l t  i n  a b i r t h .  The 
desc r ibed  procedure 1 ends 4 t s e l  f we1 1 t o  age- spec i  f ic data. 
Comparisons between popui a t i o n s  shou ld  be w i t h  a Chi-square 
goodness -o f - f i t  t e s t .  

Dotson, Ronald C. 1980. F i s h i n g  methods and equipment o f  t h e  U.S. 
west c o a s t  a1 hacore f l e e t .  NOAA Technical  Memorandum, NMFS. 
NOAA-TM-NMFS-SWFC-8. December 1980, 126 pp. 

Two f i s h i n g  methods, t r o l l i n g  and b a i t f i s h i n g ,  a r e  used by t h e  
U.S. west coas t  a1 bacore f l e e t  t o  c a p t u r e  a1 bacore (T.hunnus 
-ala lunga) .  T h i s  paper rev iews t h e  va r ious  methods and equipment 
u s e m o t h  f i s h e r i e s .  A s h o r t  h i s t o r y  o f  t h e  a lbaco re  f i s h e r y
i s  given, f o l l o w e d  by d e t a i l e d  d e s c r i p t i o n s  o f  t h e  vessels,  equip-
ment, and techniques used. The t r o l l i n g  and h a i t f i s h i n g  f l e e t s  a r e  
reviewed separa te l y .  Methods o f  l o c a t i n g  f i s h  u s i n g  p h y s i c a l  and 
b i o l o g i c a l  c l u e s  a r e  descr ibed, as a r e  methods o f  c a r i n g  f o r  t h e  
c a t c h  u n t i l  l a n d f a l l .  A f i n a l  s e c t i o n  o n - b o a t  equipment and s a f e t y  
i s  inc luded.  

Z  
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Evans, R ichard  H. 1981. Comments on the  use o f  water  temperature t o  
d e l i m i t  t r o p i c a l  tuna d i s t r i b u t i o n s .  I n t e r n a t i o n a l  Commission 
f o r  t h e  Conservat ion o f  A t l a n t i c  Tunas, Madrid, Spain, November 
1980. C o l l e c t i v e  Volume o f  S c i e n t i f i c  Papers 1 5 ( 1 ) :  49-56. 
( A l s o  i ssued  as SWFC Admin. Rep. LJ-80-15.) 

H e r r i c k ,  S. 1981. A b a s e l i n e  economic a n a l y s i s  o f  su r face  tuna 
f i s h i n g  a c t i v i t i e s  i n  the  eas te rn  t r o p i c a l  A t l a n t i c .  I n t e r n a t i o n a l  
Commission f o r  t h e  Conservat ion o f  A t l a n t i c  Tunas, Madrid, Spain, 
November 1980. C o l l e c t i v e  Volume o f  S c i e n t i f i c  Papers 15(1 ) :
57-90. 

Hohn, A l e t a  A. 1980. Age de te rm ina t ion  and age r e l a t e d  f a c t o r s  i n  
t e e t h  o f  western N o r t h  A t l a n t i c  b o t t l e n o s e  do lph ins .  Whales 
Res. I n s t . ,  Sc i .  Rep. No. 32, pp. 39-66. 

Teeth were taken from 120 b o t t l e n o s e  do lph ins ,  Tu rs iops  
t runca tus ,  which had stranded on the  m i d - A t l a n t i c  c o a s t  o f  t h e  
U n i t e d  Sta tes .  The number o f  annual growth l a y e r  groups ( G L G s )  
f o r  each animal was used t o  c o n s t r u c t  a growth curve. The growth 
r a t e  o f  coas ta l  N o r t h  A t l a n t i c  Ocean Turs iops  i s  s i m i l a r  
t o  o t h e r  cetaceans i n  hav ing  a h i g h  i n i t i a l  r a t e  o f  growth, 
w i t h  no d i f f e r e n c e s  i n  growth between females and males. I n  
females, t h e  f i r s t  d e n t i n a l  G L G  i s  t h i c k e s t  and i s  f o l l o w e d  by G L G s  
p r o g r e s s i v e l y  narrower. I n  males, t h e  second G L G  i s  t h i c k e r  than 
t h e  f i r s t ;  G L G s  beyond number two become p r o g r e s s i v e l y  s m a l l e r  b u t  
a t  a s lower r a t e  than i n  females. I n  males and females, t h e  
t rans1  ucen t  1ayer makes up p r o p o r t i o n a l l y  1a r g e r  p a r t s  o f  t h e  
G L G  as t h e  animal ages, b u t  i n  males t h e  'percent t r a n s l u c e n t  l a y e r  
remains cons tan t  a t  about 50% w h i l e  i n  females i t  con t inues  
t o  i nc rease  up t o  about 70% o f  t h e  G L G .  These two f a c t o r s ,  G L G s  
w i d t h  and t r a n s l u c e n t  l a y e r  w id th ,  i n d i c a t e  t h a t  t h e  sex and age 
o f  t h e  animal i n f l u e n c e  the  d e p o s i t i o n  o f  G L G s .  Incremental  l a y e r s  
a r e  a1so present ,  averaging 12 p e r  G L G ,  and seem s i m i l a r  t o  
inc rementa l  l a y e r s  descr ibed i n  o t h e r  marine mammals. A p l o t  o f  
t h e  r e l a t i o n s h i p  o f  pe rcen t  growth o f  t h e  l a s t  G L G  t o  t ime  o f  death  
suggests t h a t  t h e  d e p o s i t i o n  o f  G L G s  i s  r e l a t i v e l y  cons tan t ,  a t  
l e a s t  d u r i n g  the  f i r s t  h a l f  o f  t h e  yea r ,  and t h a t  Nor th  A t l a n t i c  
Ocean Turs iops  g i v e  b i r t h  i n  t h e  f a l l  as w e l l  as i n  t h e  
spr ing .  

H o l t s ,  David 8.  1980. The mid-ne t  z i p p e r  r i d g e ,  a p o s s i b l e  cause 
o f  unobserved porpo ise  mor ta l  ity. NOAA Technical  Memorandum, 
NMFS. NOAA-TM-NMFS-SWFC-3. May 1980, 3 pp. 

Jennings, J .  G., and W. F. Gandy. 1980. Track ing  p e l a g i c  d o l p h i n s  
b y  s a t e l l i t e .  I n :  Char les J .  Amlaner, Jr.  and David'W. MacDonald 
(eds.) , A Handbox on B io te lemet ry  and Radio T rack ing  I n t e r n a t i o n a l  
Conference on Telemetry and Radio T rack ing  i n  B i o l o g y  and 
Medicine, U n i v e r s i t y  o f  Oxfoi-d, 1979, pp. 753-755. 

Laurs,  R. Michael ,  Ronald J .  Lynn, Robert  Nishimoto,  and Ronald Dotson. 
1981. A1 bacore t r o l l i n g  and l o n g l i n e  e x p l o r a t i o n  i n  e a s t e r n  
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Nor th  P a c i f i c  waters  d u r i n g  mid-w in te r  1981. NOAA-TM-NMFS-SWFC-10, 
40 PP. 

Leatherwood, Stephen, W i l l i a m  F. P e r r i n ,  V icky  L. Ki rby ,  Car l  L. Hubbs, 
and M a r i l y n  Dah1 heim. 1980. D i s t r i b u t i o n  and movements o f  
R i s s o ' s  db lph in ,  Grampus gr iseus ,  i n  the  eas te rn  Nor th  P a c i f i c .  
F i s h e r y  B u l l e t i n , U . S . ~ ~ ~ - 9 6 3 .  

Records o f  occurrence a r e  summarized from 22 s t rand ings /  
c o l l e c t i o n s  and 210 s i g h t i n g s  records  f rom miscel laneous sources. 
When a v a i l a b l e ,  l e v e l s  o f  e f f o r t  have been i d e n t i f i e d  and u t i l i z e d  
t o  i n t e r p r e t  t he  t rends  i n  d i s t r i b u t i o n  and movement apparent  f rom 
t h e  data.  R isso 's  do lph ins  occur from a t  l e a s t  t he  Equator  
(sou thern  end o f  area examined) n o r t h  t o  approx imate ly  1 a t i  tude 
50" N, w i t h  reg ions  o f  apgaren t l y  ve ry  l ow  d e n s i t y  c e n t e r i n 9  a t  
about  l a t i t u d e  20" and 43 N. Records from no r the rn  and inshore  
p o r t i o n s  o f  t h e  range were most numerous d u r i n g  l a t e  s p r i n g  through 
e a r l y  fa13. Both w i t h i n  and among years,  pe r iods  o f  g r e a t e s t  
abundance f o r  t he  species n o r t h  o f  l a t i t u d e  43" N, near Monterey 
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