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REVIEW OF PROGRESS WITH PRIORITY ITEMS WITHIN THE 
TUNA AND BILLFISH ASSESSMENT PROGRAMME 

(Pape r P r e p a r e d by t h e S e c r e t a r i a t ) 

The Tuna and B i l l f i s h Assessment Programme was d e s i g n e d t o p r o v i d e a b e t t e r 
u n d e r s t a n d i n g of t h e s t o c k s of t u n a s and b i l l f i s h t h r o u g h o u t t h e c e n t r a l 
and w e s t e r n t r o p i c a l P a c i f i c and t o d e t e r m i n e t h e s t a t u s of t h e s t o c k s of 
t h e c o m m e r c i a l l y i m p o r t a n t s p e c i e s . I t p r o v i d e s i n f o r m a t i o n o n t h e 
d i s t r i b u t i o n a n d a v a i l a b i l i t y of e x p l o i t a b l e c o n c e n t r a t i o n s of t h e s e 
s p e c i e s and documents r e c e n t changes i n y i e l d s and h a r v e s t i n g t e c h n i q u e s . 
I t a l s o p r o v i d e s a s s e s s m e n t s of r e s o u r c e l e v e l s , t h e r e b y p r o v i d i n g 
g o v e r n m e n t s w i t h i n f o r m a t i o n on w h i c h s o u n d f i s h e r i e s d e v e l o p m e n t and 
r e s o u r c e management can be b a s e d . 

Th i s r e v i e w u p d a t e s t h a t p r e s e n t e d t o t h e F i f t e e n t h R e g i o n a l T e c h n i c a l 
Mee t ing on F i s h e r i e s (August 1983) and c o n c e n t r a t e s on c h a n g e s s i n c e t h a t 
t i m e . 

1 . Development of a r e g i o n a l s t a t i s t i c a l programme. 

See Working Paper N o . 3 . 

2 . E s t i m a t i o n of t h e d e g r e e of i n t e r a c t i o n b e t w e e n p o l e - a n d - l i n e a n d 
p u r s e - s e i n e f i s h e r i e s and a s s e s s m e n t of t h e i m p a c t of e a c h on t u n a 
r e s o u r c e s , p r i n c i p a l l y of s k i p j a c k and y e l l o w f i n t u n a . 

As work on t h i s i t e m h a s p r o g r e s s e d i t h a s become o b v i o u s t h a t t h e r e a r e 
s e v e r a l major p rob lems of i n t e r a c t i o n b e t w e e n t h e v a r i o u s t u n a f i s h e r i e s 
o p e r a t i n g i n , and a d j a c e n t t o , t h e Commission a r e a which a r e n o t a d e q u a t e l y 
cove red i n t h e o r i g i n a l d e s c r i p t i o n of t h i s i s s u e ( p r i o r i t i e s 2 and 1 0 ) . 
Most i m p o r t a n t i s t h e e v a l u a t i o n of i n t e r a c t i o n b e t w e e n t h e l a r g e r 
c o m m e r c i a l f i s h e r i e s and t h e s u b s i s t e n c e a n d / o r a r t i s a n a l a c t i v i t i e s 
a d j a c e n t t o s m a l l i s l a n d c o m m u n i t i e s a n d i n t e r a c t i o n b e t w e e n a n y two o r 
more f i s h e r i e s of s i m i l a r t y p e o p e r a t i n g i n d i s c r e t e or o v e r l a p p i n g a r e a s . 
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Analyses of the degree of interaction amongst all locally based, 
joint-venture surface fisheries have been completed. In all cases this 
interaction has been found to be minimal, largely because these fisheries 
operate over relatively small areas and are separated from each other by 
more than one thousand miles (more than ten times the radius of the 
coverage of the individual fisheries). Programme staff have, however, 
stressed that the degree of interaction between fisheries is largely a 
function of the distance between them and where two fisheries are 
exploiting the same species and size classes in the same general area (such 
as purse-seinersj pole-and-liners and artisanal craft operating on a common 
fishing ground) interaction can become extreme. Precise definition of the 
degree of such interaction is made difficult by the considerable problems 
of taking due account of variability in vulnerability of tunas to different 
gear types and in non-uniformity in the distribution of tuna in any region. 
However, much progress has been made in this area and it may soon be 
possible to provide estimates of interaction as a function of the distance 
between fishing units, which could be used as a basis for the optimum 
deployment of fishing effort. Several manuscripts on this issue have been 
prepared by Tuna Programme staff. 

3. Assessment and monitoring of the levels of exploitation of the stocks 
of the commercially important billfish species, especially black 
marlin, blue marlin, striped marlin, sailfish and swordfish. 

From the 1950s through the 1970s the great majority of the billfish taken 
in the Commission area were captured by longline. There has been a decline 
in total longline fishing effort in the area in the 1980s, suggesting that 
some improvement could occur in the status of the stocks of billfish within 
the region. It is not yet possible to determine if the degree of the 
decrease in longline effort will be sufficient to allow a recovery in the 
catch rates of all billfish species; the stocks of several species have for 
some time been considered to be reduced to well below the levels that would 
sustain maximum catches. Longline catch and effort data will continue to 
be carefully scrutinised for indications of changes in the resources of all 
billfish species. 

Purse-seiners do take billfish, particularly large blue marlin, and catches 
of this species by purse-seine have increased with the increase in effort. 
Unfortunately billfish catches are not often accurately reported from 
purse-seiners with the result that the billfish catch by this method can 
only be estimated. Preliminary estimates from Tuna Programme data suggest 
that the number of blue marlin caught by purse-seine in the Commission area 
is now approximately half of the number caught by longline. Therefore the 
total effective effort on this species has, unlike that for other species, 
almost certainly increased in 1983/84. In view of previous opinion (1977) 
that the resource levels of blue marlin might be approaching the point 
where recruitment failure could occur, there is cause for serious concern. 
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4. Continued analyses of the data generated by the Skipjack Programme and 
evaluation of the impact of this data on resource assessment. 

Est imates of s k i p j a c k r e s o u r c e s f o r i n d i v i d u a l c o u n t r i e s based on t h e 
r e g i o n a l tagging data se t g e n e r a t e d by t h e S k i p j a c k Programme have been 
comple ted t o t h e e x t e n t p o s s i b l e w i t h t h e s t a t i s t i c s a v a i l a b l e on 
d i s t a n t - w a t e r f i sh ing f l e e t s . Al l of the Programme's f i n a l country r e p o r t s 
have been completed and sent to governments. They shou ld a l l be p r i n t e d 
and given r o u t i n e d i s t r i b u t i o n wel l ahead of t h e s c h e d u l e d c o m p l e t i o n of 
the f i r s t two years of the Tuna Programme. This has allowed some d e c r e a s e 
in the p r i o r i t y g i v e n t o t h e c o n t i n u e d a n a l y s e s of S k i p j a c k Programme 
r e s u l t s . There remains however, a need to r e - e v a l u a t e resource assessments 
made from t h i s d a t a as new a n a l y t i c a l p r o c e d u r e s a r e d e v e l o p e d o r 
prev ious ly unobta inable e f f o r t and c a t c h d a t a become a v a i l a b l e . F u t u r e 
ana lyses using Skipjack Programme data w i l l be c o n c e n t r a t e d on improv ing 
the es t ima tes of i n t e r a c t i o n between f i s h e r i e s . 

The conc luding t e c h n i c a l r e p o r t s based on v a r i o u s s p e c i f i c a s p e c t s of 
Skipjack Programme r e s u l t s have now e i t h e r been publ ished or a re i n p r e s s . 
These r e p o r t s i n c l u d e d e s c r i p t i o n s of t h e Programme 's methods and t h e 
r e s u l t s on the e s t i m a t i o n of t h e r e g i o n a l s k i p j a c k p o p u l a t i o n s i z e and 
t u r n o v e r , e v a l u a t i o n of s k i p j a c k p o p u l a t i o n s t r u c t u r e and growth and 
i m p l i c a t i o n s of t h e o c c u r r e n c e of t u n a j u v e n i l e s i n t h e s t o m a c h s of 
sk ip jack and o ther p r e d a t o r s . They a l so include es t ima tes of i n t e r a c t i o n s 
between f i s h e r i e s for a l l cases for which t h e r e were reasonable numbers of 
tag r ecove r i e s and reasonable e f fo r t and catch d a t a . 

5 . Assessment and monitor ing of the l e v e l s of e x p l o i t a t i o n of t h e s t o c k s 
of the commercially important tuna s p e c i e s , e s p e c i a l l y yel lowfin tuna , 
bigeye tuna and a l b a c o r e . 

Work on the assessment of the s t a t u s of the s t o c k s of l a r g e t u n a s p e c i e s 
was i n i t i a l l y concent ra ted on improving the s t a t i s t i c a l d a t a ba se and i n 
pre l iminary analyses of t rends i n t ime s e r i e s of c a t c h e s . Now t h a t t h e 
recovery of tags from yel lowfin r e l ea sed during the Skipjack Programme has 
ceased, i t has become f e a s i b l e t o e s t i m a t e t h e r e g i o n ' s y e l l o w f i n t u n a 
resource from t h i s tagging experiment . Data generated from the r e l e a s e of 
9 ,596 t a g g e d y e l l o w f i n t u n a d u r i n g t h e S k i p j a c k Programme and t h e 
subsequent r e c a p t u r e d a t a on 257 of t h e s e ( t h o s e f o r which t h e r e were 
adequate r e c a p t u r e i n f o r m a t i o n ) were used t o e s t i m a t e t h e s i z e of t h e 
yel lowfin tuna resource in the study a r e a . 
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Yellowfin tuna was the secondary target species during the Skipjack 
Programme's fieldwork and hence the number of yellowfin tuna released was 
much less than that of skipjack, the primary species (9,596 yellowfin 
compared to 140,443 skipjack). Furthermore, survey effort was concentrated 
on locating skipjack concentrations throughout the study area and yellowfin 
tuna abundance was only investigated opportunistically. Furthermore, large 
yellowfin tuna are not vulnerable to the type of pole-and-line gear used by 
the Skipjack Programme; they could therefore not be tagged. As a result 
the distribution of those yellowfin tuna that were tagged and released was 
by no means representative of the distribution of fish even of the size 
range tagged, and could not in any way be correlated with the occurrence of 
large size individuals such as are taken in the longline and purse-seine 
fisheries. Yellowfin tuna tag recovery data generated by the Skipjack 
Programme should therefore be treated with due caution. However, in the 
absence of alternative estimates of the total resource the mean estimate of 
the standing stock of 600,000 tonnes derived from these data is noteworthy. 
Perhaps more important even than the magnitude of the standing stock is the 
estimate of turnover rate of 16 per cent per month of the tagged 
population. In combination these figures give rise to an estimated 
throughput of 96,000 tonnes per month which exceeds the present catch rate 
by a considerable margin. These results therefore suggest that the total 
yellowfin tuna resource in the Commission area is greater than previous 
estimates of the population vulnerable to longlining. They must however, 
as already stressed, be regarded with caution. Furthermore, the yellowfin 
tag release and recovery data do not unfortunately shed much light on the 
problems of interaction, particularly between fisheries which exploit the 
larger individuals (i.e. the longline and purse-seine fisheries). Further 
tagging directed at the specific problem is required. 

The previously reported decline in longline catch rates of yellowfin tuna 
and the possible association of this decline with the increase in 
purse-seine effort continue to be regarded as priority research items (see 
item 10). 

The need to accurately differentiate between yellowfin and bigeye tuna as 
declared in the catch reports from all types of vessels is now considered a 
priority issue and will be given greater emphasis in the work carried out 
under the extended Tuna Programme. 

6. Assessment of the biological information necessary for the study of 
population dynamics of the dominant species. 

The need for accumulation of additional biological data is recognised, but 
in the absence of a demonstrable relationship between total effort and 
catch per unit of effort for skipjack and in the absence of a demonstrable 
stock recruitment relationship for any tuna species in the Commission area, 
other aspects of the Programme's work have, in the short term, been 
afforded higher priority. A pilot study on the possibility of determining 
by histological techniques, the periodicity and frequency of skipjack 
spawning has been initiated. If warranted and feasible, a large scale 
sampling programme will be undertaken and the prospect of extending this 
type of work to yellowfin tuna or other species given careful 
consideration. 
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A sampling programme for collection of additional data on species 
composition and length frequencies of catches from ports of unloading and 
from observers on fishing vessels operating within the region will be 
initiated. 

7. Studies of the biology and ecology of the most important baitfish 
species used for catching tunas. 

Baitfish resource assessments for all countries and territories surveyed 
during the Skipjack Programme have been completed and included as a major 
component of the final country report series. The evaluation of the 
comparative effectiveness of each of the major baitfish species has been 
completed and a final manuscript is in preparation. A handbook on the 
identification of the baitfish species occurring throughout the Commission 
area has been published with Programme assistance. Additional baitfish 
surveys continue to be conducted in response to direct requests from 
individual governments. 

8. Comparison of the biological data on major species with relevant 
oceanographic and environmental information with a view to obtaining a 
description of the habitat available to each species, and hopefully 
predicting abundance in certain areas. 

Largely because of the rapid expansion of the purse-seine fishery, the 
distribution of fishing effort in the western and central Pacific has 
varied much more than normal in the last few years. There is increasing 
interest in correlating fishing success with oceanographic characteristics 
with a view to correlating recent changes with oceanic conditions and 
hopefully predicting future fishing success. The strong "El Nino" of 
1982/83 may well have been a major influence on several of the recent 
changes in tuna fisheries and its occurrence has highlighted the relevance 
of oceanography to tuna resource assessment and evaluation. 

Accordingly the Tuna Programme is attempting to increase its use of 
oceanographic data and is investigating the possibility of establishing a 
detailed co-operative project with ORSTOM scientists in Noumea, and 
possibly other oceanographic centres in Pacific countries, to more fully 
integrate oceanographic information into regional tuna and billfish 
resource assessments. 
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9. Evaluation of the use of anchored rafts as tuna aggregating devices. 

The Commission has had a very successful involvement in the evaluation of 
alternative techniques and materials for the construction and deployment of 
fish aggregation devices (FAD) through the efforts of the Inshore Fisheries 
Programme. There is no doubt that these devices can be very effective for 
attracting tuna and making them more vulnerable to fishing. Their 
introduction has had a major impact on total fisheries production in many 
Commission countries. While this effectiveness is unquestioned, it is 
difficult to quantify the underlying changes in tuna vulnerability or the 
effect on tuna abundance. Detailed statistics on artisanal catches in 
individual countries will be required, together with the declarations by 
the larger commercial fleets using the agreed regional catch statistics 
forms on which association of catches with FADs is required information. 
The fisheries statistical training course in Noumea in September 1984 will 
be used as a medium for increasing the awareness by the numerous national 
fisheries statistics services of the need for and means of collecting such 
information. A few specific case studies will also probably need to be 
initiated by Programme staff and these will become possible under the 
proposed tagging component of the two year extension of the Programme. 

10. Estimation of the degree of interaction between surface and longline 
gears exploiting yellowfin tuna, bigeye tuna and albacore, and 
assessment of optimal exploitation of each species by gear type. 

The interaction between surface and longline fisheries, particularly for 
yellowfin tuna, has been upgraded in priority and is being considered 
together with item 5 discussed above. The proposed tagging component of 
the two-year extension of the Tuna Programme is essential to the evaluation 
of this interaction. 

11. Co-ordination of observer programmes on distant-water fishing vessels. 

Observer programmes are normally initiated for one of two major reasons; 
firstly to assist the licensing state with surveillance and/or enforcement 
activities on board foreign flag vessels fishing in its zone; secondly to 
obtain scientific data or to improve the accuracy of existing information 
for resource assessment purposes. Great care must be taken to keep the use 
of observers in the perspective of these two alternatives. Observers 
placed on vessels for surveillance purposes can be used to obtain limited 
types of scientific data, but observers whose primary function is science 
should not be used for surveillance purposesi 

Tuna Programme staff have undertaken several field trips as observers on 
foreign flag fishing vessels for the following scientific purposes: 

(a) Evaluation of the accuracy with which logbook forms are completed 
by individual vessels and identification of inadequacies with the 
present forms or problems encountered by fishermen in using them. 
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(b) Investigation of the precise species composition of catches. In 
particular to evaluate the problems of differentiating between 
yellowfin and bigeye tuna in purse-seine catches (see priority 
item 5 above) and to estimate the species composition and 
quantities of discards from purse-seine vessels. 

(c) To improve the Programme's general understanding of the mode of 
operation of the various types of fishing vessels operating in the 
region. 

(d) To assess the requirements for sampling programmes on board 
vessels and at shore-based facilities in order to improve the size 
composition data available for resource assessment purposes. 

Reports of observer trips by Tuna Programme staff have been produced and 
distributed to fisheries officers throughout the region. 

12. Assessment of the impact on the stocks of changes in the type of 
longline gear used, especially the trend towards gear which fishes at 
greater depth. 

Data accumulated by the Programme's statistical system have enabled 
analyses of relative performances of deep and shallow longline gear for 
catching yellowfin and bigeye tuna; shallow gear tends to be more efficient 
for catching yellowfin while deeper gear results in slightly higher catches 
of bigeye. There are differences in relative efficiencies with area fished 
and in most cases the strategy selected by fishermen in tropical areas 
appears to be for the purpose of having a balance in the catch of these two 
principal species. The comparatively high degree of seasonal variability 
in longline catch rates and the small differences in relative catch rates 
with the estimated average depth at which a longline fishes, imply that a 
transition in effective fishing depth of the order observed would not have 
a detectable impact on the levels of the stocks of yellowfin or bigeye tuna 
being exploited. 

13. Evaluation of alternative fish attraction devices. 

In accordance with its low priority, little work has been carried out on 
this item. Developments in other research laboratories where attractants 
such as natural odours and chemicals are tested, are being monitored. 


