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INlRODUCT I ON 

Two U . S .  t r o l l  f i s h i n g  v e s s e l s  conducted  e x p l o r a t o r y  f i s h i n g  f o r  

a l  bacore  andmade r e l a t e d  s c i e n t i f i c  o b s e r v a t i o n s  i n  t h e  South P a c i f  i d  

du r ing  February-March, 1986. A major o b j e c t i v e  of t h e  survey was t o  ga in 

experience necessary t o  evaluate t h e  feas i  b i l  i t y  of developing a US t r o l  I 

f l s h e r y  t h a t  woul d o p e r a t e  d u r i n g  abou t  January th rough  May; woul d be 

centered about 1500 t o  2000 m i l e s  southeast of American Samoa; and woul d 

u t i 1  i z e  t h e  i n f r a s t r u c t u r e  i n  Pago Pago, American Samoa for sel l  ing catches 

t o  U S  canneries, r e f u e l  ing, making repai rs ,  and rep rov i  sioning. 

The development of a U.S. albacore f i she ry  I n  t h e  South P a c i f i c  would 

s i g n i f i c a n t l y  b e n e f i t  t h e  U.S. al bacore  i n d u s t r y  by enabl  i n g  year -around 

f i s h i n g  opera t i ons .  For exampl e, b o a t s  c o u l d  f i s h  i n  t h e  N o r t h  P a c i f  IC 

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

t r a d i t i o n a l  l y  o p e r a t e s  the re ,  and s h i f t  o p e r a t i o n s  t o  t h e  South P a c i f i c  

du r ing  aus t ra l  s p r i n g  and summer months. I n  addi t ion,  the development of a 

U. S. f i s h e r y  i n  t h e  South P a c i f  IC woul d reduce t h e  amount o f  i m p o r t s  o f  

albacore requ i red  t o  meet t h e  U S  mnsumer demand f o r  w h i t e  meat t u n a  A t  

p resen t  a l  I al bacore  canned by U.S. p r o c e s s o r s  i n  Pago Pago a r e  caught  by 
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fo re ign  nations. Th is  amounts t o  more than 20,000 tons annually w i t h  an ex- 

vessel va l  ue i n excess of $30 m i l  I ion. 

The f i s h i n g  vessel s J&y Star, w i t h  Captai n Carrol I Hoeppner, and Bald 

u, w i t h  Cap ta in  T e r r y  Hornidge, p a r t i c i p a t e d  I n  t h e  e x p l o r a t o r y  

al bacore f i s h i n g  operations. Each vessel received 660K 1 n f inancl al support 

f r o m  Sa l tons ta l -Kennedy f u n d s  t h a t  were  awarded t o  t h e  P a c l f  I c  F i s h e r y  

Development Founda t ion  i n  co l  I a b o r a t i o n  w I t h  t h e  Amer ican Fishermen's 

Research Foundation I n  a d d l t l o n  t o  c a r r y i n g  on exp lo ra to ry  f i s h i n g ,  t h e  

p a r t i c l  p a t i  ng vessel s worked i n cooperati  on w ith t h e  Southwest Fi sher les 

Center (SWFC) of t h e  National Marine F i she r ies  Service (NMFS) which I s  pa r t  

o f  t h e  National Oceanic and Atmospheric Agency (NOAA), I n  mak ng s c l e n t i f  IC 

o b s e r v a t i o n s  r e l a t e d  t o  a lbacore.  The NOAA f U V  Jluuxad CromwelL a l s o  

conducted research operat ions I n  support of t h e  exploratory  f ish ing,  Th is  

r e p o r t  summarizes f Ind ings  made by t h e  f i s h i n g  vessel s. 

BACKG ROU ND I N FOR MAT I ON 

A I  bacore  has been a p r i n c i p a l  t a r g e t  o f  t u n a  f i s h i n g  i n  t h e  South 

Pacl f  IC s ince  Japanese longl  i ne rs  began opera t ing  near t h e  Solomon Is1 ands 

i n  1952. The Japanese f l e e t  ex tended e a s t w a r d  and I n  1954 some of t h e s e  

vesse l  s began I andl ng a l  bacore, ye1 low f I n  and b i  geye t u n a  a t  Pago Pago 

under c o n t r a c t  t o  a U.S. cannery there.  The f i s h e r y  grew s t e a d i l y  and was 

entered by longl i ne rs  from Taiwan and t h e  Republ i c  of Korea, which based 

t h e i r  o p e r a t i o n s  i n  Pago Pago. A second U. S. cannery was subsequen t l y  

opened I n  Pago Pago, and o t h e r  bases f o r  f o r e i g n  t u n a  l o n g l  i n e r s  were  

e s t a b l i s h e d  I n  theNew Hebrides, F i j i ,  and T a h i t i .  B e g i n n i n g  I n  1973 t h e  
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Japanese w i t hd rew f rom makl ng a l  bacore  I andl ngs i n  Pago Pago and now 

v i r t u a l  ly a l l  of t h e i r  landings a r e  made i n  Japan. 

The long1 l n e  f lshery fa- a1 bacore i s  c a r r i e d  o u t  over a w ide area from 

about longi tudes 150'E t o  120'WI and from equator ia l  waters  t o  l a t t t u d e s  

40"s. I n  r e c e n t  y e a r s  t h e  South P a c f f  I c  I o n g l  l n e  f l s h e r l e s  have caugh t  

about 30 t o  35 thousand m e t r i c  t ons  of a1 bacore annual ly. 

New Zeal  and has  a t r o l  I f i s h e r y  f o r  tuna w h i c h  began i n  1968 and Is 

p a t t e r n e d ' a f t e r  t h e  U. S. a l  bacore  f i s h e r y  o f  t h e  l a t e  19501s. The New 

Zeal and f ishery has taken about 1000 t o  3500 m e t r i c  t ons  i n  recent  years. 

AI bacore are p r i m a r i l y  caught between about December and March by vessels  

f l sh ing  w i t h l n  about 75 m i l e s  of t h e  coast. Nearly al I catches a r e  made off 

t h e  west coast between about 40" and 45"SI w l t h  best catches made i n  warm 

summers. The a1 bacore f lshery i s  o f  grow Ing importance i n  New Zeal and and 

f ishery  s c i e n t i s t s  bel l e v e  it Is capable of considerable expansion both I n  

area and season fished. 

There i s  a l s o  a t o t a l  of up t o  a few hundred t o n s  o f  a l b a c o r e  caught  

i n c i d e n t a l l y  I n  o t h e r  f l s h e r l e s  d u r i n g  some y e a r s  I n  A u s t r a l  la, South 

Paclf Ic  Is1 and a r t i s a n a l  f i s h e r i e s  and Chi1 e. 

CWISE TRACK 

The vessels departed San DIegor Cal i f o r n i a  (32"20", 117"W) on January 

13, 1986. They f o l l o w e d  a s o u t h e r I y / s o u t h w e s t e r I y  cou rse  t r a n s i t t i n g  t o  

t h e  f i sh lng  gounds, w i t h  only a b r l e f  stop a t  anchor near P l t c a i r n  Is1 and 
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t o  o b t a i n  f r e s h  f r u i t .  They commenced f i s h i n g  for albacore on February 8 

near 38'S, 141'W, where the re  were sharp breaks i n  sea sur face temperature 

(SST) w I t h  temperatures droppi ng from about 70°F t o  66'F over di stances of 

one m i l e  or s a  The vessels  operated mal n ly  between about 38' t o  41 'S and 

141' t o  155'W. On March 12 t h e  vessels  explored waters  westward o f  155'W0 

reaching 170'W on March 18 where they t u rned  nor th  heading for Pago PagQ 

They a r r  v e d  i n  Pago Pago on  March 27 where they  unloaded t h e i r  catches,  

re fue l  e& and r e p r o v i s i o n e d  The vessel s departed P a p  Pago on Apri I 8 f o r  

Honol ul u f rom where they  w iI I l e a v e  t o  b e g i n  f i s h i n g  for a l  bacore  i n  t h e  

cent ra l  North Pacl f  IC near about 32" and 175'W i n  e a r l y  May. 

F i g u r e  1 shows t h e  c r u i s e  t r a c k  f o l l o w e d  by t h e  F / V h y  S t a r  w h i l e  

The c a r r y i n g  on a l  b a m r e  t r o l  I I ng  exp lo ra t i on  and i n  t r a n s i t  t o  Pago Pago. 

F/V &&i faale operated on a sim II ar  track. 

SURVEY O E R A T  IONS 

The vessels conducted exp lo ra to ry  f I shing f or al bacore us ing standard 

U. S commercial t r o l  I f i s h i n g  methods as described by Dotson (1980). Both 

vessels  normal ly  f i s h e d  12 t o  13 lines However, t h e m  f i s h e d  o n l y  2 

t o  3 I i n e s  a f t e r  t h e  vesse l  was f 1 1  I ed and t h e  C a p t a i n  c o n c e n t r a t e d  o n  

ca tch ing  albacore f a -  tagging (see sec t ion  on tagging below). The vessels  

u s u a l l y  f i s h e d  about  1 2  t o  1 4  hours  each day, commencing s h o r t l y  a f t e r  

dawn. They general l y  operated w i t h i n  about 30 m I l e s  of each other. Both 

vesse l  s were  o u t f  i t t e d  w i t h  sea s u r f a c e  t e m p e r a t u r e  (SST)  gauges, 

Dotson, Ronald C. 1980. F i s h i n g  methods and equ ipment  o f  t h e  U. S. West 

Coast a lbacore f l ee t .  NOAA-TM-NMFS-SWFC-8, 19800 126 pp. 
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expendab le  bathythermographs,  and sounders  w i t h  chrmoscopes for use i n  

l o c a t i n g  po ten t i a l  l y  favorab le  f i s h i n g  areas. Fur ther  In fo rma t ion  on  vessel 

c h a r a c t e r i s t i c s  for t h e  J&y Star and t h e  BaLd && i s  given i n  Appendix 

1. 

The vesse l  s a l  so coopera ted  w i t h  t h e  NMFS/SWFC by keepi  ng d e t a i  I ed 

d a i  l y  f i s h i n g  logs, m a k i n g  oceanograph ic  o b s e r v a t i o n s  i n c l u d i n g  SST and 

subsurf ace temperature measurements, conduct1 ng a l  bacore taggi  ng opera t ions  

and making mar l  ne weather observations. 

ALBACORE C4TC3IB 

I n f o r m a t i o n  o n  a l  bacore ca tches  made by t h e  two vesse l  s I s  g i v e n  I n 

Appendix 2, which p r w l d e s  a summary of catches by date and l o c a t i o n  a long 

w I t h  i n f o r m a t i o n  o n  f I sh s ize,  SST, and weather  and sea cond i  t i o n s .  The 

geograph ic  d i s t r i b u t i o n  o f  c a t c h  per day i s  shown I n  F i g u r e s 2  and 3 for  

t h e  .t&y Star and J2d-d mr respect ive ly .  

The F/V S t a r  caught an es t imated  t o t a l  of 55 1/2 tons of al bacora 

The vessel was f i l l e d  t o  capaci iy  a f t e r  29 days of f i sh ing ,  and del ivered 

50.6 tons of al bacore t o  t h e  cannery a t  Pago Pago. The Qgiy S t a r  a1 so tagged 

and re leased an est imated 5 tons  of albacore (see comments about tagg ing  

bel ow). The F/V P a l  d 1-e caugh t  about  52 t o n s  of a l  bacore  over  a 3 9  day 

period, I n c l u d i n g  an est imated 0.9 t o n  t h a t  were tagged and released. 

The Star1.s best catch for one day's f i s h i n g  was 1421 albacore w i t h  

an es t imated  average f i s h  weight of 17 pounds. This catch amounted t o  an 



6 

e s t l m a t e d  t o t a l  w e l g h t  o f  12.3 tons, whlch Is bel i e v e d  t o  be an a l  I - t i m e  

reco rd  for one day's catch of al bacore made by a US j lgbcat .  In fo rmat ion  

on c a t c h e s  made by t h e  Q.Q! S t a r  d u r i  ng t h e  2 9  days o f  f I s h  I ng Is g i v e n  I n  

Tab1 e 1, wh lch  shows t h a t  t h e  ca tch  per day was 200 or more  38% of t h e  

tlrne. The C a p t a l n  o f  t h e m  S t a r  r a t e d  t h e  f i s h l n g  a s  good t o  exce l  l e n t  

35% of the t i m e .  

F I  sh I ng was c a r r i  ed on w i t h  i n a ra ther  narrow I at1 tud l  nal band between 

a b o u t  38'30 and 41 O S .  The area  of b e s t  f I s h l n g  was between a b o u t  141 O t o  

151'W; westward o f  151"W the  catches dropped o f f  considerably (see Flgures 

2 and 3). 

TABLE 1. In fc rmat ion  on Number of AI bacore Caught @r Day 
by F/V Day .W dur lng 29 Days of Flshlng, 

-~ ~ 

N a  days Percent of days 

5 - 100 

138 - 171 

200 - 297 

300 - 394 

> 500 

11 

7 

4 

5 

2 

38 

24 

14 

17 

7 

The f l s h  h o l d  on t h e  .&y Star was f l l l e d  t o  very near 
capaci ty  a f t e r  29 days of f i s h i n g ,  A f te r  t h i s  t i m e  only 2 
t o 3  I l n e s  were t r o l l e d  t o  catch f l s h  for tagging. 

* 
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FISH SIZE 

The albacore ranged i n  s l z e  f r a n  about 4 t o  Over 40 pounds. The range 

for t h e  average d a i l y  s i z e  was from about  13 t o 2 2  pounds ( T a b l e l ) .  The 

t r i p  average we igh t  was 17.75 pounds for t h e  pilr Star and 17.40 pounds for 

t h e  B a l d  u. U n f o r t u n a t e l y 8  no s i z e  measurements w e r e  made a t  t h e  

cannery a f t e r  t h e  f i s h  were unloaded. 

The s l z e  c o m p o s i t i o n  of al bacore  tagged and re1  eased by t h e  f i s h  I ng 

v e s s e l s  and t h e  WV Townsend CromwelL Is shown I n  F I g u r e  4. T h l s  Is 

probably s l m l l a r  t o  t h e  s i z e  oompositlon of albacore caught by t h e  f l s h i n g  

vesse ls8  e x c e p t  t h e  p r o p o r t l o n  o f  l a r g e r  f i s h  may be somewhat under- 

repr  ese n t  e d. 

ALBACORE TPGG ING 

There Is v l r t u a l  l y  no i n fo rma t lon  available concernlng t h e  m l g - a t i o n  

pa t te rns  of al bacore i n  t h e  South Paci f  IC. Only a re1 a t i v e l y  smal I number 

of al bacore have been tagged and released8 and there  are no records of even 

a s i  ng l  e tagged  a l  baco re  hav I n g  been r e c o v e r e d  I n  t h e  South P a c l f  ic. 

Judging from what i s  known about t h e  migra tory  h a b i t s  of albacore I n  t h e  

Nor th  P a c i f  i c  and t h e  N o r t h  A t l a n t i c  from t a g g i n g  s t u d i e s  and o t h e r  

information, t he  al bacore i n  t h e  South k c i f i c  probably undergo extensive, 

and perhaps amp1 lca ted  m i g a t 1  ons. 

I n f o r m a t i o n  on t h e  m i g r a t l o n  p a t t e r n s  of a l b a c o r e  i s  necessary I n  

o r d e r  t o  e f f i c i e n t l y  and e f f e c t i v e l y  deve lop  a U. S. t r o l  I f i s h e r y  I n  t h e  

South Paci f  I C  Fishery s c i e n t l s t s  a l so  r e q u i r e  In fo rmat ion  on m i g a t l o n  and 
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on age and growth, which t a g g i n g  d a t a  can p r w  ide, f o r  develop1 ng an  

understanding of the  b io logy of t h e  South P a c i f i c  albacore population. To 

he1 p f II I these gaps i n  information, a t o t a l  of 724 albacore was tagged and 

r e 1  eased by f i s h e r m e n  on t h e  t r o l  I vesse l  s and s c i e n t i s t s  on board  t h e  

research vessel ; t w o  ski p jack were a l  so tagged l h e  tagg l  ng Is an extens i  on 

of t h e  h igh l y  successful j o i n t  SWFC/AFRF ( g o v e r n m e n t / i n d u s t r y )  a l  bacore  

tagg ing  program which has been underway i n  t h e  North P a c i f i c  s ince  1971. 

Great  c a r e  was e x e r c i s e d  t o  t a g  and r e l e a s e  o n l y  f i s h  w h i c h  w e r e  

hooked by t h e  upper jaw and j u d g e d  t o  be i n  p r i m e  c o n d i t i o n .  F i s h  t h a t  

showed s igns of seuere b leeding were hooked by the upper jaw or through 

t h e  r o o f  of t h e  mouth, or showed s i g n s  of ex t reme e x h a u s t i o n  w e r e  n o t  

tagged. As soon a s  a f i s h  was b rough t  on board  and d e t e r m i n e d  t o  be I n  

excel I ent  condl ti on, t h e  f o r k  I ength was measured, and it was tagged w i t h  a 

s lng l  e, spaghet t i -dar t  FI oy t a g  and re1 eased. 

About o n e - t h i r d  of t h e  f i s h  tagged on t h e m  S t a r  and a l  I t h e  f i s h  

tagged on t h e  r e s e a r c h  vesse l  were a l  so i n j e c t e d  i nt ramuscu l  a r l y  w I t h  a 

1.5-mL t i t r e  of 100 mg/ml o x y t e t r a c y c l  i ne  h y d r o c h l o r i d e  sol u t i o n  f o r  a 

specia l  ageing study. The f i s h  t h a t  were 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 

t a g g e d  w i t h  a r e d  t a g  w h l c h  had a p r l  n t e d  I egend n o t i f y i n g  t h e  f i n d e r  t o  

r e t u r n  t h e  f I sh w i t h  the  t a g  In tact .  The o ther  f i sh were tagged w 1 t h  ye1 I ow 

tags w i t h  a request on ly  for recovery Information. For each f i s h  tagged and 

r e l e a s e d  r e c o r d s  were k e p t  of t h e  number o f  t h e  tag, t h e  da te  o f  tagg ing ,  

t h e  f c r k  length t o  t h e  next lower centimeter, cond i t i on  of t h e  f i s h  and sea 

s u r f a ce t em per a t  ur e. 
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A t o t a l  of 602  a l b a c o r e  was t a g g e d  o n  t h e  F / V U  S t a r  of wh ich  179 

were i n j e c t e d  w i t h  t e t r a c y c l  i n e  Two s k i p j a c k  were a l so  tagged on t h e  

m. Af te r  t h e  &q Star  caught a f u l  I load o f  ai bacore 1 t concentrated on 

tagg ing ,  t r o l  I i n g  2 t o  3 I i n e s  u s i n g  a no. 6 sa lmon hook w i t h  t h e  ba rb  

f I at tened,  and S I  ow i n g  t h e  vesse l  t o  about  3 t o  3-1/2 k n o t s  when a f i s h  

s t r u c k  t h e  l u re .  About  8G of  t h e  f i s h  caught  u s i n g  t h i s  t e c h n i q u e  were  

s u i t a b l e  for tagging, compared t o  about 12 t o  15% when us ing  conventional 

al bacore f i s h i n g  methods. One hundred al bacore were tagged and re leased on  

board  t h e  B a l d  =e and 21 on t h e  R / V  Cromwel 1. The s i z e  compos1 ti on o f  

t h e  f i s h  tagged and re leased I s  shown i n  F igure 4. 

OCEANCGRAFH I C  CONDlT IONS 

Each of t h e  f i s h i n g  vessels  was equipped w i t h  e l e c t r o n i c  thermometers 

for continuous measurement of SST and w I t h  an expendable bathythermograph 

(XBT) f o r  m e a s u r i n g  v e r t i c a l  p r o f  i t e s  of ocean t e m p e r a t u r e  t o  1500 f e e t  

depth. The SST sensor was moni tored and readings were recorded f requent ly .  

XBT drops  were  made usua l  l y  once each day, excep t  d u r i n g  an  equ ipment  

mal f u n c t i o n  on board  t h e  psly S t a r  d u r i n g  t h e  m i d d l e  o n e - t h i r d  of  t h e  

survey. Marine weather observat ions were made once each day accord ing t o  

t h e  World Meteoro log ica l  Organization format. In  a d d i t i o n  t o  being used by 

t h e  f ishermen, t h e  weather  and XBT d a t a  were t r a n s m i t t e d  t o  Washington, 

QC automatical l y  v i a  satel I i t e  by special equipment placed on t h e  f i sh ing  

vessels by t h e  NOAA National Ocean Serv ice Office of Ocean Services. 

The survey area was character ized by having SSTs rang ing  from about 

62.0' t o  67.0'F, m i x e d  I ayer depths  t o  t h e  t o p  of t h e  the rmoc l  i ne r a n g i n g  

from 135 t o  170 feet, depths t o  t h e  m i d d l e  of t h e  thermocl ine centered a t  
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about 180 feet, depths t o  the  bo t tan  of t he  thermocl i ne  near 200 feet, and 

s t rong thermocl ine gradients  rang ing  from 5' t o  7.F. Well developed sea 

sur face temperature f r o n t s  were general l y  found a t  t h e  nor th  and S I  i g h t l y  

t o  the  south of the survey a r e a  Temperatures nor th  of the  survey area were 

warmer than 66' t o  67'F and south of t h e  area were cooler than 62'F. Minor 

sea surface temperature g-adients  were found w i t h i n  t h e  survey area. There 

was a l so  an oblong, eddy-like s t r u c t u r e  of warm water w i t h  SSTs about 65' 

t o  66'F t h a t  was e n t r a i n e d  w I t h i  n an area  of cool  e r  w a t e r  c e n t e r e d  near 

39"N and 144' t o  a b o u t  145'W. C o n s i s t e n t l y  good f i s h i n g a n d  h i g h  ca tches  

were made i n  t h e  warmwater  eddy. 

Oceanographic  sampl i n g  conducted  by t h e  R / V  Townsend C r m y e l  L (see  

F igure  5 for c ru i se  t rack )  showed t h a t  the survey area was e n t i r e l y  w i t h i n  

Subtrop ica l  Convergence Zone ( S a )  waters. Th is  reg ion  i s  analogous t o  t h e  

T r a n s i t i o n  Zone i n  t h e  N o r t h  P a c i f i c  where t h e  U. S. a l b a c o r e  f i s h e r y  

operates. The upper I ayer cur ren ts  were ra the r  weak and general l y  flow ing  

eas te r l y  w i t h  some meandering reve rsa l s  (F igure  6). The water depths were 

mostly g-eater than 2000 fathoms and t h e r e  were no prominent seamounts or 

shallow reg ions  w i t h i n  t h e  area. 

Albacore were caught from waters w i t h  SSTs rang ing  from about 62.5' 

t o  66.5'F. Most c a t c h e s  and h i g h e s t  c a t c h e s  were t a k e n  from w a t e r s  w i t h  

SSTs between about 65.0' and 66.OoF, which I s  about 1'F warmer than SSTs 

where bes t  c a t c h e s  a r e  made i n  t h e  c e n t r a l  Nor th  P a c i f  IC. Near l y  a l  I 

catches were associated w i t h  SST f r o n t s  or %dgesV1 
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FI nd l  ngs f r o m  t h e  research  vesse l  and f i s h i n g  vessels  I n d i c a t e  t h a t  

t h e  d l  s t r l  b u t l o n  of a l  bacore  i n  t h e  South P a c l f  I c i s a s s o c l a t e d  w I t h  t h e  

S u b t r o p l c a i  C o n v e r g e n c e  Zone  a n d  t h a t  t h e  s o u t h e r n  I i m i t  t o  t h e  

d i s t r i b u t i o n  appears t o  co inc ide  w i t h  the southern boundary of t h e  S C L  

The pa t te rn  of ca tch ing  a lbacore experienced dur ing  t h e  South Paci f  IC 

s u r v e y  suggested  t h a t  t h e f i s h  were swlmmlng f a i r l y  deep i n  response t o  

re1 a t i v e l y  deep thermocl Ine depths. Acoustic t rack1  ng s tud ies  mnducted i n  

t h e  North P a c l f l c  have shown t h a t  al bacore spend most of t he  t ime  sw lmming 

i n  t h e  v i c l n i t y  of t h e  the rmoc l  ine. D u r i n g  t h e  South P a c l f l c  su rvey  

f ishermen noted on numerous occasions t h a t  f l s h i n g  was spotty. C i r c l  i n g  j i g  

s t r l k e s  would o f t e n  r e s u l t  I n  a l l  or most of t h e  j i g 1  ines belng f i l l e d  for 

up t o  s e v e r a l  c i r c l e s ,  b u t  t hen  c a t c h e s  wou ld  t h e n  drop o f f  a b r u p t l y .  

Search-irol I I n g  would be unproductive for a modest per lod  of t l m e  be fore  

another j l g  s t r i ke (s1  would be made, and then a s i m i l a r  catch p a t t e r n  would 

be repeated, A poss lb le  explanat ion for t h i s  p a t t e r n  o f  f i s h l n g  i s  t h a t  i f  

f i s h  were sw immlng I n  t h e  v i c i n i t y  of the  thermocl ine, which was genera l ly  

a t  200 f e e t  or deeper i n  t h e  f i s h l n g  area, t h e y  may have exper lenced  

d i f f i c u l t y  v i s u a l  l y  de tec t l ng  j i g s  t r o l l e d  a t  t he  s u r f a c e  

WIND AND SEA CONDITIONS 

Weather cond i t i ons  encountered w h i l e  t r a n s i  t t l n g  f r o m  Cal i f o r n l a  t o  

t h e  f i s h i n g  Founds and from t h e  f i s h i n g  grounds t o  Samoa were genera l ly  

good w I t h  I I ght t r a d e  w lnds  and re1 a t l v e l y  calm seas Weather condi t i o n s  on  

t h e  f i s h l n g  grounds w e r e  a l s o  b e t t e r  t h a n  expec ted  and o n l y  one day o f  

f l s h i n g  was l os t  due t o  weather. Winds were l ess  than 15 knots about 50% 

of t h e  t i m e  and above 35 knots  13% o f  t h e  t i m e  (Tab1 e 2). The average swel I 
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h e i g h t  was l e s s  t h a n 4  f e e t  21% of t h e  t ime,  up t o 8  f e e t  72% of t h e  t ime,  

and g r e a t e r  t h a n  15 f e e t  5% o f  t h e  t i m e  (Tab1 e 3). The ocean c o n d i t i o n s  

were r a t e d  as cal m or I I @ t  41% of t h e  t i m e  and unworkable 5% of t h e  t i m e  

(Tab1 e 4). 

The Capta i  n on t h e  F / V W  S t a r  no ted  t h a t  'I. . . The weather  on t h e  

grounds was much more p l e a s a n t  t h a n  o u r  N o r t h  P a c i f i c  weather. We were  

seldom col d and i t  probab ly  averaged 65'F or above. We had much more 

sunsh i  ne, no  fog, w i t h  one m i s t y  day and o n l y  o c c a s i o n a l  showers .  . . The 

w i nds  do n o t  seem t o  d i s t u r b  t h e  f i sh ing ,  p o s s i b l y  because of t h e  s t r o n g  

deep the rmoc l  Ine, and a f t e r  a blow, f i s h i n g  seems q u i t e  normal. On t h e  

o t h e r  hand, a t e n  day spel  I of c a l  m, h o t  sunny weather heated  t h e  s u r f a c e  

up t o  4°F above t h e  m i x e d  I ayer t e m p e r a t u r e s  and we c o u l d  n o t  be s u r e  o f  

f i n d i n g e d g e s  t o  f i s h .  T h i s  I s  where  t h e  use of a bathy was I n v a l u a b l e  

because a 68' surface temperature may w e r l  a/ a 64°F m i m d  I ayer, which we 

would be l o o k i n g  for." 

TABLE 2. Summary of Wind Condi t ions Observed by U S F ish ing  
Boats Conducting Exploratory  AI bacore Tro l  I Fi sh ing  
I n  t h e  South Paci f  IC dur ing  February 8 t o  March 19, 
1986. 

Ave. wind 
speed (Kts) 

No. days Percent of days 

3 - 10 11 28 

1 2 -  15 9 23 

18 - 25 14 36 

35 - 45 5 13 
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TABLE 3. Summary of Swel I Condit ions Observed by U S FI sh ing 
Boats Conducting Exp lora tory  AI  bacore Tro l  I F i sh ing  
I n  t h e  South P a c i f i c  du r ing  February 8 t o  March 19, 
1986. 

Ne .  swel I 
h e i g h t  ( F t )  

No. days Percent of days 

( 4  

5 -  8 

9 - 15 

> 15 

8 

20 

9 

2 

21 

51 

23 

5 

TABLE 4. Summary of Wave Cbndi t ions Observed by U S F ish ing  
Boats Conducting Exploratory  AI  bacore Trol I Ff sh ing  
i n  t h e  South Paci f  fc du r ing  February 8 t o  March 19, 
1986. 

Category No. days Percent of days 

Cal nJ I I ght chop 

Moderate chop 

Heavy chop 

Rough 

Unworkabl e 

16 

8 

10 

3 

2 

41 

21 

26 

8 

5 

FUEL CONSUMPTION 

The f u e l  capac l  t i e s  o f  t h e  F/V Day S t a r  and t h e  F/V B a l d  hghe  a r e  

12,500 gal Ions and 17,560 gal Ions, respect ive ly .  The fue l  consumption r a t e s  

for bo th  of t h e  vesse l  s a r e  approxf  ma te l  y 8 GPH w h i  I e crui s i  ng and 6 GPH 
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w h i l e  f i s h i n g  (see Appendix 1). Both vessels  departed San Diego w i t h  f u l l  

t a n k s  of fue l .  E x c e p t  f o r  2,460 g a l l o n s  of f u e l  wh ich  t h e  Bald Eaale 
t r a n s f e r r e d  t o  t h e  &q Star  whi I e a t  anchor near PI t c a i  r n  Is1 and enroute t o  

t h e  f i s h i n g  grounds, t h e  v e s s e l s  d i d  n o t  r e f u e l  u n t i l  they  reached  Pago 

Pago a t  t h e  end o f  t h e  f i sh ing  t r i p .  The Star  used approximately 10,000 

g a l l o n s  of fue l ,  i n c l u d i n g  t h a t  t r a n s f e r r e d  f rom the.&d+aaIB, and t h e  

Rald m e  used about 11,100 gal lons. 

PRICE FOR ALBACORE PAID I N  PAGO PAGO 

The catches of al bacore made by t h e  vessel s were sol d I n  Pago Pago fo r  

t h e  preva i l  i n g  w o r l d  p r i c e  per sho r t  t on  as f o l  lows: F ish  22 pounds and up 

- $1560; 15 t o  22 pounds - $1485; 9 t o  15 pounds - $1140; l e s s  t h a n  9 

pounds - $740. 

SU MMAR Y 

The p r o s p e c t s  f o r  e s t a b l  l s h i n g  a U. S. al  bacore  f i s h e r y  I n  t h e  South 

Pacf f i c  appear t o  be v e r y  f a v o r a b l  e based on t h e  e x p e r l  ence of t h e  t w o  

vesse l  s t h a t  conducted  t r o l  I i n g  exp l  o r a t i o n .  The re1  a t l v e l y  h i  gh c a t c h  

ra tes  and t o t a l  catches, coupled w I t h  re1 a t l v e l y  good weather cond i t ions  

and t h e  i n f r a s t r u c t u r e  I n  Pago Pago f o r  se i  I I n g  ca tches  and s u p p o r t i n g  

vessel needs, suggest t h a t  it i s  economical l y  feasi bl e for U. S vessels t o  

o p e r a t e  I n  t h e  South P a c i f i c .  I t  a l s o  appears  f r o m  wha t  I s  known a t  t h i s  

time, t h a t  t h e  South Paci f  I c  a lbacore populat ion i s  I n  good cond i t i on  and 

can s u p p o r t  a s u r f a c e  f i shery. How ever, s u b s t a n t i  a l  l y  more  f i s h e r y  

e x p l o r a t i o n  and knowledge of t h e  m i g r a t i o n  p a t t e r n s  and b i o l o g y  o f  t h e  
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popula t ion  a r e  r e q u i r e d  t o  successful  l y  develop a v i a b l  e U. S. al bacore 

f ishery i n  the South P a c i f i c  
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APPENDIXES AND FIGURES 

APPENDIX 1 .  Vessel c h a r a c t e r l s t l c s  for F/Vs Ray- and W F &  

APPENDIX 2. Summary of f l s h  catch, f l s h  s ize,  sea s u r f a c e  tempera tu re ,  

weather, and sea condl t l o n s  by d a t e  and I o c a t l o n  f o r  F/Vs 

J h y S t a r a n d B a l d E a a l a  

FIGURE 1.  Cruise t r a c k  fo l l owed  by F/V Ray on f l s h i n g  Founds and 

t r a n s i t  t o  P a p  Pago, h e r l c a n  Samoa. 

FIGURE 2 .  D i s t r i b u t i o n  of albacore catch per day made by F/V ai4(. m. 

FIGURE 3. D i s t r l  bu t lon  of al bacore catch per day made by F/V B M  Ewe. 

FIGURE 4. S i z e  c o m p o s l t l o n  of a l b a c o r e  tagged and r e l e a s e d  by f l s h l n g  

F 

vessel s and research vessel. 

GURE 5. Crul se . rack and area of operations for R/V J~WE-UI Gromwell, 

area of opera t lons  for New Zealand research vessel, and area 

of albacore catch made by U S t r o l  I boats. 

FIGURE 6. Upper I ayer  c u r r e n t  p a t t e r n  deduced from dynamlc he1 g h t  

topography determ I ned from oceanograph i c  measurements made by 

WV Towns end Gromwell. 
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Appendix 1. Vessel Character1 s t l c s .  

- 
Nane Day Sta r  U E a a l e  

Crew s i ze  

Length 

Beam 

Construct I on 

Fuel capac i ty  

Fuel consunpt 

Water ca paci ty 

on 

Fi sh hol d capaci ty 

R e f r i  gera t ion  type 

Radi o eq ul pment 

p e n t  Navigat ion q u  

0 th  e r  el ec t r  on c q u i  p e n t  

Captain, p lus  2 

73 f e e t  

22 1/2 f e e t  

Steel 

12,500 gal Ions 

8 G R I  c r u i s i n g  
6 GPH f i s h i n g  

900 gal I ons, pi us 
waterma ker  

50 tons 

Spray b r l  ne 

2 S931 2 VHF 

Loran C w i t h  p l o t t e r ,  
Sat. MV., Omega, 
Radar, Sextant  

Facsimil e rece iv  Ing 
system, El e c t r o n l  c 
thermaneter, N3T (on 
loan), Sounder w i t h  
ch ran oscope 

Captain, p lus  2 

78 f e e t  

21 f e e t  

Steel 

17,560 gal Ions  

8 G f f l  c r u i s i n g  
6 GPH f i s h i n g  

900 gal I ons, pl us 
w a t e  m a  ker 

70 tons 

Spray b r ine  

3 SSB, 1 VHF, 1 CB 

Loran C, Sat. nav., 
Omega, VHF-DI r. f i nder 
2 Radars, Sextant  

Facsimil  e rece iv  i ng  
system, El e c t r o n i c  
thermaneter, N3T (on 
I oan), Sounder 
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Appendix 2. Summary of f i s h  catch,  f i s h  s i z e ,  sea  s u r f a c e  temperature,  

weather, and sea c o n d i t i o n s  by date and location for  F/Vs Ray 

Stat and P L d  -e. 
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-4005 
Near-surface oceanic circulation deduced 

from oceanographic measurements made on 
R/V Townsend Cromwell cruise TC 8601. 
Velocities are 1/4 knot or less. 
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