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7.1 In t roduct ion  

S c i e n t i s t s  of t h e  Southwest F i s h e r i e s  Center (SWFC) , t h e  Inter-American Tropical  Tuna 
Commission and o t h e r s  have f o r  a number of years  s t u d i e d  the e f f e c t s  of the  marine environ- 
ment on t h e  d i s t r i b u t i o n ,  abundance and a v a i l a b i l i t y  of t r o p i c a l  and temperate tunas.  Much 
of t h i s  work has been e s s e n t i a l l y  d e s c r i p t i v e .  For example, compilatioris of ca tch  s t a t i s t i c s  
and t h e  results of tagging  experiments havebeen used t o  d e f i n e  d i s t r i b u t i o n  l i m i t s  and mi-- 
t i o n  p a t t e r n s  (Schaefer  e. 2. , 1961 ; Fink and Bayl i f f  , 19’/0) , and a t m x p h e r i c  and oceanic  
climatology has been used t o  descr ibe  t h e  cur ren t  s t r u c t u r e  and water  mss c h a r a c t e r i s t i c s  
w i t h i n  t h e s e  l i m i t s  ( S e t t e ,  1955, Owen, 1968). Also, environmental v a r i a b l e s  such as wind 
speed,  sea s u r f a c e  temperature ,  mixed l a y e r  depth,  water  coiour  and d isso lved  oxygen content  
have been used as i n d i c a t o r s  of 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  (Laevastu and Rosa, 1963; 
Blackburn, 1963; Green, 1967 ) . 

These s t u d i e s  have done much t o  descr ibe  t h e  tuna’s  h a b i t a t  and behaviour. Fur ther ,  
they  have l e d  us c l o s e r  t o  t h e  s o l u t i o n s  of problems which are of paramount importance i n  
understanding how t h e  environment a f f e c t s  t h e  a v a i l a b i l i t y  and e x p l o i t a t i o n  of tunas. 
p r o b l e m  include:  

These 

( i)  The complex manner i n  which atmospheric ,  oceanic  and b i o l o g i c a l  processes  
i n t e r a c t  t o  a f f e c t  surv iva l  durinE the  larval s taces .  

The feedback mechanisms through which these  same atmospheric ,  oceanic  and 
b i o l o g i c a l  processes  are modulated i n  both space and time. 

The manner i n  which f l u c t u a t i o n s  of the marine environment, as well as 
economic and p o l i t i c a l  f a c t o r s  tend t o  a f f e c t  the d i s t r i b u t i o n  of f i s h i n g  
e f f o r t  and consequently the s i z e  o f  the  r e s u l t i n g  harves t .  

(ii) 

( i i i )  

These problems are t h e  subjec t  of cont inuing  research  a t  the  SWFC where recent  s t u d i e s  
have e s t a b l i s h e d  the  need f o r  a d e t a i l e d  time s e r i e s  of environmental data from the  f i s h i n g  
grounds. 

T r a d i t i o n a l l y ,  environmental d a t a  f o r  f i s h e r i e s  research  have been c o l l e c t e d  from 
c r u i s e s  aboard research  vesse ls .  More r e c e n t l y  these  same data have been acqui red  from 
merchant s h i p s  and s h i p s  of opportuni ty .  The l a t t e r  has  proved t o  be t h e  more economical 
approach, b u t  incoming data st i l l  tend t o  be sporadic  i n  both areal and temporal coverage. 
swFc researchers  have moved t o  a l l e v i a t e  t h i s  problem by supplementing these  t r a d i t i o n a l  
sources  of environmental d a t a  with s a t e l l i t e  data and data c o l l e c t e d  by tuna fishermen on 
the  f i s h i n g  grounds. 

7.2 Background 

F i s h e r i e s  environment r e l a t e d  studies a t  t h e  La J o l l a  Laboratory take  a number of 
forms but  t h r e e  ongoing p r ~ g r a ~ ~ ~ s  s t a n d  out because of t h e i r  cooperat ive involvement with 
f ishermen and t h e  real-time na ture  of the  data exchanged by the  p a r t i c i p a n t s .  The f i r s t  
programme, t h e  p u b l i c a t i o n  of F i s h i n g  I n f o r m t i o n ,  u t i l i z e s  ffreal-timeff marine weather 
observa t ions  t o  c r e a t e  contoured c h a r t s  of s e l e c t e d  environmental v a r i a b l e s  which a r e  
averaged over  per iods  of 15 days and a month. 
are t h e n  p r i n t e d  and mailed t o  f ishermen and o t h e r  i n t e r e s t e d  p a r t i e s .  

These ana1yses; together  with swnmary tests 
The second programme, 
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C h a r t  3 - One degree Cels ius  contours of mean sea sur face  temperature f o r  t h e  month 
The a r e a l  coverage of t h i s  a n a l y s i s :  18°-600h from the  e a s t e r n  North P a c i f i c  (see Fig. 2).  

and 113°-1800W. 
t h e  west coas t  of North America as well as ocean s t a t i o n  IIPapall (5ON and 145OW) are a l s o  
included. 

Mean va lues  of sea sur face  tempemture f o r  s e l e c t e d  shore s t a t i o n s  a l o n g  

Chart 4 - One degree Cels ius  contours  of sea  s u r f a c e  temperature f o r  the  month from the  
western North P a c i f i c .  The a r e a l  covprage of t h i s  ana lys i s :  15O-6O0N and 170°W-1150E. 

Chart 5 - Deviat ion of t h e  sea s i r f a c e  temperature i n  the  e a s t e r n  North P a c i f i c  f o r  t h e  

The d e v i a t i o n  f r o m  the  long-term mean i s  contoured a t_+ 1 degree Cels ius  i n t e r v a l s .  
month from the  long-term mean 1948-67. 
C h a r t  3 .  

Areal coverage of t h i s  a n a l y s i s  is  i d e n t i c a l  t o  

Chart 6 - Deviat ion of the s e c  sur face  temperature i n  the  western Nor th  P a c i f i c  f o r  
Areal coverage of t h i s  a n a l y s i s  is  i d e n t i c a l  t h e  month from the  long-term mean 1946-67. 

t o  Chart 4 and the  contour i n t e r v a l  i s  the  same as Chart 5. 

Chart 7 - Deviat ion of the sea  sur face  temperature i r i  t h e  e a s t e r n  North P a c i f i c  f o r  the  
month from the  corresponding s e a  sur face  temperature va lues  f o r  the  same month of the  previous 
year ,  The a r e a l  coverage of t h i s  a n a l y s i s  and the contour i n t e r v a l  a r e  the  same as Chart 5 .  

Chart 8 - One degree Cels ius  contours of sea sur face  tempegature for , the month from 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 .  Areal cover.i;:e of t h l s  a m l y s l s :  30 N--3O0S 3 and./O0-1 8Oow. 

Chart 9 - Deviat ion of the  sea sur face  temperature i n  the  e a s + e r n  t r o p i c a l  P a c i f i c  f o r  
the  month from t h e  long-term mean 194:+67. The areal coverage of t h i s  a n a i y s i s  is i d e n t i c a l  
t o  Chart 8. 
i n t  e mal s . The d e v i a t i o n  from the  long-term mean i s  contoured a t  2 1 degree Cels ius  

Chart 10 - Surface temperature, %rface s a l i n i t y  and subsurface temperature s t r u c t u r e  
obtained f r o m  expendable 
t h e  United S t a t e s  and H a w a i i .  The d a t a  f o r  these  ana lyses  come from 4 hourly XBT drops and 
s u r f a c e  s a l i n i t y  samples c o l l e c t e d  by cooperat ing merchant v e s s e l s  a long  t h e i r  scheduled 
routes .  The XBT equipment aboard the  v e s s e l s  i s  provided and m i n t a i n e d  by P a c i f i c  Environ- 
mental Group personnel  s t a t i o n e d  a t  Tiburon, Cal i forn ia .  The P a c i f i c  Environmental Group 
i s  a labora tory  wi th in  the  Southwest F i s h e r i e s  Center. 

bathythermop-aph (WT)  t r a n s e c t s  taken between west coas t  p o r t s  i n  

Charts 1 1  and 1 2  - Expendable baLhythermograph and sur face  s a l i n i t y  t r a n s e c t s  similar 
t o  the  ana lyses  descr ibed i n  Chart 10. These a d d i t i o n a l  ana lyses  a r e  included i n  FI when 
more than one t r a n s e c t  is a v a i l a b l e  f o r  the  month. 

Each month t h e  t e x t  and c h a r t s  t h a t  comprise FI are d r a f t e d ,  p r i n t e d  and d i s t r i b u t e d ;  
the product reaching  the subscr iber  near  t h e  end of t h e  month fo l lowing  t h e  a n a l y s i s .  The 
disseminat ion of F ish ing  I n f o r m t i o n  is  i d e n t i c a l  t o  that f o r  the  "supplement". 

Each month about  18,000 marine weather observat ions a r e  used tc  produce FI .  
observa t ions  are a l s o  used t o  produce a d d i t i o n a l  environmental datasummaries f o r  ongoing 
research  p r o j e c t s  of the  SWC and the  NORPAX (North P a c i f i c  Experiment) a t  t h e  Scripps 
I n s t i t u t i o n  of Oceanography. A t  t h e  end of each month the  e n t i r e  observa t iona l  data 

These 

- 1 /  Sea sur face  temperatures  f o r  t h e  FI monthly p u b l i c a t i o n  were changed from Fahrenhei t  
t o  Cels ius  starting with the  March 1977 i ssue .  

- 2/ The southern  l i m i t  of coverage is  dependent each month on the  amount of sea  s u r f a c e  
temperature d a t a  a v a i l a b l e  i n  the  c h a r t  area. 
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t h e  "Cooperative Tropical  Puna Advisory Progl'ammetl, u t i l i z e s  marine weather data and expen- 
dable  bathythermograph (XBT) data t o  produce d a i l y  weather and sea s t a t e  c h a r t s  and weekly 
sea sur face  temperature (SST) and mixed layer depth (MLD) c h a r t s  of the  e a s t e r n  t r o p i c a l  
P a c i f i c .  These c h a r t s  are broadcast  by r a d i o  f a c s i m i l e  (FAX) t o  cooperat ing purse-seiners  
from r a d i o  s t a t i o n  WWD, a Nat ional  Marine F i s h e r i e s  Service l i c e n s e d  r a d i o  s t a t i o n  i n  L a  
J o l l a ,  Cal i forn ia .  

A t h i r d  programme, t h e  Albacore Advisory Programme, provides weekly SST c h a r t s  and 
n a r r a t i v e  t e x t s  of f i s h i n g  condi t ions t o  a lbacore  fishermen of f  the  west coas t  of North 
America. The Albacore Advisory Programme is  descr ibed  i n  d e t a i l  i n  s e c t i o n  8. 

Both F i s h i n g  Information and t h e  FAX Programme depend heavi ly  01. "real-time" weather 
observat ions.  I n t e r n a t i o n a l l y  formatted marine weather observat ions a r e  rece ived  a t  t h e  
SWFC from Wshington,  D.C. v i a  a 100-word p e r  minute National Weather Ssrv ice  (Nws) t e l e t y p e  
c i r c u i t .  B c h  weather observat ion i s  then converted t o  a computer card image s u i t a b l e  f o r  
computer processing.  A t  weekly i n t e r v a l s  these  observat ions are computer e d i t e d  t o  remove 
d u p l i c a t e  and erroneous observat ions.  The r e s u l t i n g  d a t a  f i l e s  are then processed u s i n g  a 
s u i t e  of computer programmes which c r e a t e  weekly, .bi-weekly, and month2.y summaries of s e l e c t e d  
environmental v a r i a b l e s .  

7.3 Data c o l l e c t i o n  and enviriinmental product prepara t ion  

7.3.1 Fish ing  information 

O f  t h e  Fishery/Enviroment  r e l a t e d  advisory programmes a t  t h e  S W C ,  F i s h i n g  Information 
( F I )  i s  t h e  o ldes t .  FI was s t a r t e d  i n  595'; a t  t h e  Honolulu Laboratory of w h a t  was then  t h e  
Bureau of Commercial F i s h e r i e s  (BCF). 
North P a c i f i c  were prepared t o  ga in  a b e t t e r  understanding of a lbacore  migrations. I n  1960 
t h e  t a s k  of prepar ing  these  c h a r t s  was t r a n s f e r r e d  t o  the  Tuna Forecas t ing  Programme at  t h e  
La J o l l a  Laboratory, where they were publ ished i n  the  Cal i forn ia  Fishery Market News Monthly 
SwnmasV, P a r t  11. A t  that time, the  p r o j e c t  was expanded t o  include the  issuance of a b i -  
weekly SST c h a r t  as well as a monthiy p l o t  of average SST's f o r  the  e a s t e r n  t r o p i c a l  P a c i f i c .  
I n  ensuing y e a r s  through 1974, t h e  content  of FI was a l t e r e d  f r e q u e n t l y  i n  response t o  user 
requests. 
P a c i f i c .  In  a d d i t i o n ,  t h e  1 square p l o t s  of SST i n  the  e a s t e r n  t r o p i c a l  P a c i f i c  were 
converted t o  contoured c h a r t s  of SST. 

Monthly c h a r t s  of sea  sur face  temperature f o r  t h e  

I n  1970 t h e  p u b l i p t i o n  was expanded t o  inc lude  SST c h a r t s  of t h e  western North 

The cur ren t  bi-weekly component Of FT i s  a sea  sur face  temperature c h a r t  f o r  t h e  e a s t e r n  
North P a c i g i c  coveE;ing a n  area from the west coas t  of North A m e r i c a  westward t o  136.5OW 
between 25 and 52 N. A t  15 day i n t e r v a l s  about 1200 SST observa t ions ,  averaged by one 
degree squares, are contoured a t  two degree Fahrenhei t  i n t e r v a l s  t o  produce t h e  bi-weekly 
c h a r t  (see Fig.1). This chart, ent i t ledTISHING INFOPJTATION - supplement", i s  then mailed 
t o  about  725 s u b s c r i b e r s  on a %o-cost-to-the-subscriberll bas i s .  The mail ing l i s t  f o r  the 
supplemental c h a r t  as w e l l  as f o r  F ish ing  Information is p r e s e n t l y  l i m i t e d  t o  750 subscr ibers .  

The parent  p u b l i c a t i o n  of the  supplemental c h a r t  i s  a c o l l e c t i o n  of environmental 
ana lyses .  FI conta ins  n a r r a t i v e  d e s c r i p t i o n s  of cur ren t  meteorological and oceanographic 
condi t ions  i n  t h e  nor th  and e a s t e r n  t r o p i c a l  P a c i f i c  as well as 10 t o  1 2  c h a r t s  of s e l e c t e d  
environmental v a r i a b l e s  f o r  t h e  same areas. The content  of these  c h a r t s  i s  as follows: 

Chart 1 - Seventeen-year mean (1961-1977) of observed sea l e v e l  va lues  of barometr ic  

The areal coverage of t h i s  a n a l y s i s :  20'40 N and 115°-1800~. 
pressure ,  and (by 5 degree squares)  t h e  r e s u l t a n t  wind d i r e c t i o n b  r e s u l t a n t  wind speed and 
average wind speed. 

C h a r t  2 - Observed sea l e v e l  va lues  of barometr ic  pressure f o r  t h e  c u r r e n t  month; and 
(by  5 degree squares) t h e  r e s u l t a n t  wind d i r e c t i o n ,  r e s u l t a n t  wind speed and average wind 
speed. The a r e a l  coverage and format of t h i s  a n a l y s i s  i s  i d e n t i c a l t o  Chart 1 .  
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s e t  as w e l l  as c e r t a i n  d a t a  summaries are archived on magnetic tape and s t o r e d  a t  the  Sh'FC. 
This  data set ,  which has been maintained s i n c e  June 1960, forms a unique data source f o r  
ongoing s t u d i e s  of t h e  environment and climatology of t h e  P a c i f i c  Ocean. 

7.3.2 Cooperative Tropical  Tuna Advisory (FAX) Programme 

By 1970 United S t a t e s  tuna purse-seiners were bcginning t o  range f u r t h e r  westward from 
t h e  coast  of Central  A m e r i c a  i n  search  of ye l lowf in  and sk ip jack  tuna. 
areas were o u t s i d e  s tandard  sh ipping  routes  and i t  a,'peared t h a t  the purse-seiners  might 
provide u s e f u l  i n f o r m t i o n  from t h i s  "data sparse"  r e d o n .  As a r e s u l t ,  t h e  S;iFC i n s t i -  
t u t e d  t h e  Cooperative Tropical  Tuna Advisory Progra:!:'.iel designed t o  f o s t e r  an exchange of 
environmental data between t r o p i c a l  tu rn  fishermen arid r e s e a r c t e r s  a t  t h e  SYFC ( m e r ,  1 4  '6) .  

The of fshore  f i s h i n g  

To e f f e c t  t h i s  exchange of d a t a ,  two fundamentai problems had t o  be o:.ercome. The f i r s t  
was how t o  provide u s e f u l  environmental i n f o r m t i o n  i o  v e s s e l s  which r o u t i n e l y  remained a t  
sea f o r  per iods  of 3 months o r  more. 
f e a s i b i l i t y  of long  range communications between the tuna v e s s e l s  operatirlg 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  and rad io  s t a t i o n  Wwi).  
of l a r g e  amounts of verba l  i n f o r m t i o n  by WWD and t h e  a s s i m i l a t i o n  of these  data by t h e  tuna 
s e i n e r s  was d i f f i c u l t  and time consuming. 

A p i l o t  p r o j e c t  i n  the summer of I q i d  demonstrated the  

The projec: ind ica ted  however, t h a t  t h e  t ransmission 

Radio f a c s i m i l e  appeared t o  o f f e r  a v i a b l e  means of t r a n s m i t t i n g  t h e  needed data t o  t h e  
t r o p i c a l  tuna f l e e t  i n  Veal-time". 
by t h e  U.S. Navy were obtained and modified t o  copy r a d i o  f a c s i m i l e  t ransmissions.  
u n i t s  were i n s t a l l e d  on t h r e e  XBT 

I n  l a t e  1970 t h r e e  f a c s i m i l e  u n i t s  t h a t  were surplused 
These 

equipped purse-seiners  dur ing  the  1971 f i s h i n g  season. 

The second problem that had t o  be solved w s  how t o  a l low t h e  p a r t i c i p a t i n g  v e s s e l s  t o  
rad io  p o s i t i o n a l  a d  environmental d a t a  t o  WWD without r e v e a l i n g  t h e i r  p o s i t i o n s  t o  o t h e r  
purse-seiners .  Since t h e  t r o p i c a l  tu rn  f i s h e r y  i o  so competitive and covers such a large 
area of the  e a s t e r n  t r o p i c a l  P a c i f i c ,  fishermen tend t o  operate  independently o r  i n  small 
groups. 
i s  considered by many fishermen t o  be e s s e n t i a l  t o  the  success  of t h e  f i s h i n g  operat ion.  
a l l o w  t h e  cooperat ing fishermen t o  keep t h e i r  p o s i t i o n  s e c r e t  i t  Was necessary t o  devise  
a coding system f o r  them t o  use i n  r e p o r t i n g  t h e  p o s i t i o n  of t h e i r  observat ions.  
done by providing each p a r t i c i p a n t  with h i s  own uniQue l o c a t i o n  code. 
has  allowed each v e s s e l  t o  r a d i o  XBT and m r i n e  weather d a t a  t o  WWD without compromising 
i ts  loca t ion .  

The geographical l o c a t i o n  of these operating u n i t s  is  a c l o s e l y  guarded s e c r e t  and 
To 

This ws 
The use of t h i s  code 

The coding scheme i s  adminis te red  by t h e  U.S. Navy's F l e e t  Numerical weather Central  
( m c )  a t  Monterey, Cal i forn ia .  
for  decoding the  parepating v e s s e l ' s  geogmphic pos i t ion .  
decodes the  vessel's p o s i t i o n  outputs  the  d a t a  without inc luding  any v e s s e l  i d e n t i f i c a t i o n .  
This  e m w e s  t h e  c o n f i d e n t i a l i t y  of t h e  vessel's l o c a t i o n  i n  all ins tances .  

FNWC maintains  each v e s s e l ' s  l o c a t i o n  code i n  t h e i r  computer 

The computer Programme t h a t  

To implement t h i s  decoding scheme, environmental observat ions radioed t o  WWD by t h e  

Af te r  decoding at  

These observat ions a r e  a l s o  s e n t  v i a  t e l e t y p e  from FNWC t o  

p a r t i c i p a n t s  are re layed  t o  t h e  S W C  v i a  t e l e t y p e  ( s e e  fig. 
t r a n s m i t t e d  t o  FWWC Over t h e  Navy Ehvironmental Data Network t i e l i n e .  
FNWC, t h e  XEW and marine weather observat ions from the  p a r t i c i p a t i n g  v e s s e l s  a r e  re turned  
t o  the SWFC i n  decoded form. 
t h e  Nat ional  Weather Serv ice  Forecast  Center a t  Redwood Ci ty ,  Cal i forn ia .  

3). The observa t ions  a r e  then  

Current ly  WWD c o l l e c t s  XBT and marine weather obsenrat ions from t h e  participating 
v e s s e l s  be tweenthehours  of 2200 and 2300 GMT. 
from FNWC, t h e  Nat ional  Weather Service and APT (Automatic P i c t u r e  Taking) s a t e l l i t e  photos 
a r e  u t i l i z e d  by t h e  SWFC staff t o  c r e a t e  ana lyses  for broadcast  t o  the  p a r t i c i p a t i n g  vesse ls .  
I n i t i a l l y ,  two products  - t h e  wind and weather a w l y s i s  and the  s e a  s t a t e  analysis-were broad- 
cast d a i l y  (Monday through Fr iday)  at 2300 and 2310 GhlT each day. A - third c h a r t ,  the  weekly 
mean sea surface temperature a n a l y s i s ,  was added f o r  broadcast  each Thursday a t  2320 Cm 
(Fig. 4). A summation of a l l  of the  environmental a d v i s o r i e s  c u r r e c t l y  o f f e r e d  by rad io  
s t a t i o n  WWD is included i n  Table 1. 

These data,as well as e n v i r o m e n t a l  products  
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During the  pas t  s i x  years  the format and content of the FAX products offered t o  the  
pa r t i c ipan t s  has varied i n  response t o  user  needs. 
storms or areas of high winds now accompanies the facsimile char t s  when conditions mrrant. 
I n  January of 1973 a weekly mean mixed layer  depth ana lys i s  ( see  Fig. 5 )  was added f o r  
broadcast a t  2320 GMT each Friday. I n  April of 197.1, the National Weather Service Forecast 
Center (NWSFC) i n  Redwood City, California became a par t ic ipant  i n  the proemme by providing 
the  wind and weather and sea s t a t e  analyses f o r  broadcast by ;JWD on weekends ( see  Fig. 3). 
I n  August of 1974 the  NWSFC assumed respons ib i l i ty  f o r  the preparation of these two charts.  
A t  present,  the wind and weather and sea s t a t e  advisor ies  a r e  being offered by the NWSFC 
through WdD twice da i ly ,  seven days a week (see  Table 1 ) .  

A verbal advisory describing t rop ica l  

A s  indicated,  the serv ices  offered by the Tropical Tuna Advisory Programme have 
expanded dramatically since 1971. 
pa r t i c ipan t s  and the da ta  they have provided t o  the SWFC. 
maintained by the SWFC were i n s t a l l e d  on a t o t a l  of 25 purse-seiners. 
radioed 1528 weather and XBT obsermt ions  t o  WWD. By the  end of 1975 the number of programme 
pa r t i c ipan t s  had r i s e n  t o  75, who -.ontributed 7653 environmefital observat,ions during the year. 
To da te ,  more than 30,000 observations have been received, u t i l i z e d  and archived at the smc. 

No l e s s  dramatic has been the expansion i n  the number of 
During 1971, FAX units owned and 

These pa r t i c ipan t s  

7.4 Programme ef fec t iveness  

An ana lys is  of the effectiveness of the FI and FAX programmes is complicated by the f a c t  
that these a r e  cooperative p r o g r a m s  tha t  a r e  of benef i t  t o  fishermen and researchers a l ike .  
I n  l i g h t  of t h i s ,  we must first consider the  u t i l i t y  of the informt ior?  provided t o  the user  
of environmental products, bas i ca l ly  the fishermen. Second, we must consider the  contribu- 
t i ons  t o  fishery-environment research that a r e  rea l ized  from the "real-time" data and various 
i n f o r m t i o n  from the fishermen. 
p r i w r i l y  qua l i t a t ive  r a the r  than quant i ta t ive  standards because data on a tkeal" value of 
the  i n f o r m t i o n  to  the research o r  fishermen have not been gathered. 

The ana lys i s ,  however, at  the  present t i m e  must r e l y  on 

Several attempts have been made by the SWFC t o  evaluate the  u t i l i t y  of FI. I n  1967, 
1974 and 1975, surveys were conducted t o  characterize the subscribemand how they used the 
FI char t s  and tex t .  
u se r  group (33%) were commercial fishermen. 
products were used i n  developing t h e i r  f i sh ing  s t r a t egy  and 77.3% indicated that the  sea 
surface temperature char t s  were the most useful i n f o r m t i o n  contained i n  the  publications. 
O f  the two FI publications 
( see  Fig. 1 )  was favoured over the monthly publication. 

I n  the 1975 p o l l ,  t o  which 548 subscribers responded, the l a rges t  s ing le  
Of t h i s  group, 92.1% indicated that the  FI 

(monthly and bi-weekly supplement), the bi-weekly publication 

I n  addi t ion  t o  commercial fishermen, FI i s  a l s o  used by sport  fishermen, f i s h  processors, 
f i s h e r i e s  researchers,  oceanographers, and meteorologists. Respondents i n  these categories 
indicated that the  FI products were most useful i n  environmental and f i she ry  research, res- 
pectively. Again the SST char t s  were indicated as being the most useful.  

The FI programme a l s o  provides information i n  the form of processed data andda ta  sumrnaries 
f o r  f i s h e r i e s  and marine environment research. Researchers at  the  SWFC, the Scripps Ins t i -  
t u t ion  of Oceanography and elsewhere rout ine ly  use the  FI databases f o r  monitoring long te rm 
sea surface temperature anoml ie s  and ocean-atmosphere heat exchang f luc tua t ions .  The FI 
da ta  have a l s o  been used f o r  l oca t ing  ocean f ron ta l  boundaries and as ground t r u t h  for 
s a t e l l i t e  derived SST values. I n  f a c t ,  the FI data base i s  unique i n  that i t  i s  the only 
readi ly  ava i lab le  source of quasi-current information on abnormal ocean conditions, such as 
E l  Nizo occurrences, f o r  the eas te rn  Pacific.  

Attempts have a l s o  been w d e  t o  evaluate the  u t i l i t y  of the FAX programme t o  t rop ica l  
tuna fishermen. 
staff members. Nearly a l l  of those interviewed i h c a t e d  that they copied the FAX char t s  
d a i l y  and a l s o  l i s t ened  t o  the verbal advisories.  
weather sea s t a t e  char t s  were of the grea tes t  use t o  them. These char t s  allowed them t o  f i s h  
i n  the productive areas along the In te r -Tropica l  Convergence Zone while avoiding the  t rop ica l  

During 1973 and 1974, 22 tuna purse-seine skippers were interviewed by SWFC 

The fishermen indicated that the wind and 
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cyclones that frequent the  a rea  during the summer months. 
and MLD char t s  were useful i n  the  development of f i s h i n g  s t r a t egy  and day-to-day t a c t i c s .  

They a l s o  ind ica ted  t h a t  the SST 

W t h e r  i n f o r m t i o n  concerning the  u t i l i t y  of the FAX char t s  has been obtained a t  
annual meetings where tuna fishermen and SWFC researchers gather t o  discuss the  FAX programme 
and suggest ways t o  improve it .  These meetings, which have been held each December since 
1972, provide a forum f o r  a n  interchange of ideas concerning the content of the FAX advi- 
s o r i e s  and the programme i n  general. 
t o  the  fishermen a r e  ensured. 

I n  t h i s  way advisor ies  of the grea tes t  po ten t ia l  use 

I n  conclusion, i t  is impossible t o  s t a t e  unequivocally t h a t  FI and the FAX p r o g r a m  
a r e  "cost e f fec t ive"  or have a profound influence on the cost of f i s h  at  the  market place. 
We can only surmise from the  ex i s t ing  information t h a t  these programmes a r e  important t o  
fishermen and of value t o  the research community. 
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FISHING INFORMATION - supplement 
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Figure  1 :  Example of biweekly SST c h a r t  d i s t r i b u t e d  
t o  a l b a c o r e  f ishermen 
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