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I. INTRODUCTION 

The first South Pacific Albacore Research (SPAR) Workshop was held in Auckland in June 1986. 
It provided a forum to review existing albacore fisheries in the South Pacific, identify types and 
availability of albacore fishery statistics, review research and research findings on albacore, identify 
and assign priorities for future albacore research and finally provide for co-ordination of research 
on albacore in the South Pacific. The first SPAR Workshop took place in an atmosphere of 
'development', emphasising exploratory trolling to identify distribution of the resource in time and 
space, and to assess resource potential. In addition to survey work, studies on age and growth, 
reproductive biology, mortality rates and stock identity were highlighted as requiring priority 
attention. 

In the years following the first SPAR Workshop, the fishery underwent substantial changes. The 
troll fishery developed steadily and, in 1988/89, a large fleet of driftnet vessels, primarily from 
Japan and Taiwan, entered the South Pacific fishery. These developments resulted in the surface 
catch of albacore reaching an estimated 33,559 mt in 1988/89, doubling the total catch that had 
been taken by all fisheries at the time of the first SPAR Workshop. Because of these events the 
second SPAR Workshop, held in Suva, Fiji, in June 1989, focused more on the status of the stock 
and the possible effects of the increase in surface-fishery catches, although research review and co
ordination remained important functions. 

Partly because of the uncertainty expressed by the second SPAR Workshop regarding the 
sustainability of the increased surface catches and their possible effects on the longline fishery, 
Pacific Island countries and the distant-water fishing nations concerned began a series of 
consultations on arrangements for management of the South Pacific albacore fishery. At the second 
of these consultations in Honiara, Solomon Islands, in March 1990, it was agreed that the SPAR 
group would function as an interim Scientific Advisory Group on Albacore (SAGA), advising future 
management consultations on the status of the stock and other scientific matters. 

Since then, SPAR workshops have been held annually, the third in Noumea, New Caledonia (9—12 
October 1990) and the fourth, the subject of this report, in Taipei, Republic of China (8-12 
November 1991). 
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ED. SUMMARY OF DISCUSSIONS 

1. PRELIMINARIES 

1.1 Opening address 

1. The Vice-Chairman of the Council of Agriculture, Executive Yuan, Dr Mau-Ying Tjiu, 
welcomed participants to the fourth South Pacific Albacore Research (SPAR) Workshop and 
expressed his Government's pleasure in being able to host the workshop. He noted the importance 
of the workshop because it would be providing scientific advice to the upcoming albacore 
consultation to be held in Suva, Fiji, from 15 to 18 December this year. Dr Tjiu also noted the 
importance of the albacore fishery to the Republic of China and his country's determination to co
operate in scientific research on albacore and abide by international law. 

2. On behalf of the SPAR participants, Mr Sylvester Diake from the Fisheries Division of the 
Solomon Islands, Ministry of Natural Resources, thanked the Government of the Republic of China 
for providing the venue for the meeting and noted that this was the first time that such a meeting 
had been held outside the South Pacific. 

1.2 Election of Chairperson and rapporteurs 

3. Dr Tim Adams was Chairman for the second and last year of his term of office. 

4. Mr Kevin Bailey was selected as co-ordinating rapporteur, and the following rapporteurs 
appointed: 

— Agenda Item 1, 7, 8 Mr Kevin Bailey 
— Agenda Item 2 Dr Marc Labelle 
— Agenda Item 3 Mr Albert Caton 
— Agenda Item 4 Drs John Hampton and Talbot Murray, Mr Andrew Richards 
— Agenda Item 5 Dr Gary Sakagawa 
— Agenda Item 6 Dr Chien-Hsuing Wang, Messrs Andrew Richards and Albert Caton. 

1.3 Adoption of Agenda 

5. The agenda was adopted after it was decided that a small working group consisting of Drs 
Talbot Murray, Marc Labelle, Gary Sakagawa, Chien-Hsuing Wang, Mr Andrew Wright and Mr 
Sylvester Diake would convene to respond to Agenda Item 6. 

6. The Chairman noted that a full day had been allocated to Agenda Item 5, concerning the status 
of the albacore stock in the South Pacific, because the outcome of the discussions on this item 
would be presented at the albacore consultation in December. 

2. REVIEW OF THE FISHERIES 

7. Each participant was asked to report briefly on the albacore fisheries that their respective 
countries were involved with, addressing where possible the three items listed under Agenda 
Item 2, namely additional information on the 1989/90 season, a review of the 1990/91 season and 
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plans for the 1991/92 season. Several participants were able to update or provide provisional 
estimates of total albacore catches in various fisheries. These corrections are incorporated in the 
summaries of nominal catch presented in Annex 3 for longline fisheries and in Annex 4 for the 
surface fisheries. 

American Samoa 

8. Albacore landings at the canneries in American Samoa averaged 22,800 mt during the years 
from 1988 to 1990. These fish are delivered by U.S. trailers and foreign longliners, with highest 
deliveries during two periods, namely January—March and August—September. Troll deliveries 
generally only occur from January through April, while longline deliveries occur throughout the 
year. 

9. A test fishery using longline gear is scheduled to occur in American Samoa's EEZ in 1992. 
This effort may provide the opportunity to collect reproductive samples from any albacore taken. 

~ Australia 

10. The domestic small-vessel longline fishery incidental catches of albacore for 1989 and 1990 
were 60 mt and 106 mt respectively, according to logbook data, but were more likely to have been 
100 mt and 150 mt after allowing for non-return of logbooks and incomplete reporting. The 
Japanese longline catch of albacore in the Australian Fishing Zone totalled 1,818 mt in 1989 and 
1,628 mt in 1990; the portions in the eastern region were 1,797 mt and 1,565 mt respectively. 
Catch rates were steady during the last three years in the north-east but had increased in the south
east area, especially in the Tasmanian region. However, Japanese longlining targeted tuna other 
than albacore so that inference of abundance changes from catch rate trends needs caution. A 
survey of angling clubs indicated that previous estimates of annual recreational albacore catch 
(100—200 mt) should be adjusted to 50 mt. Some small amounts of albacore were trolled by several 
small coastal vessels in the southern New South Wales area, where a survey had also been 
undertaken to investigate the potential for broader trolling operations in the region. 

11. Catch data contained in Working Paper 6 were updated by tables and figures in Working Paper 
8. The longline and recreational catches are anticipated to continue at similar levels to those of 
1989 and 1990, with perhaps a modest increase in albacore by-catch as a result of increased 
longliner access to southern New South Wales. Speculation on viability of trolling operations is 
premature. 

Cook Islands 

12. A subsistence fishery which includes albacore has no doubt existed in the Cook Islands from 
the time of first habitation. More recently a commercial subsistence fishery from outrigger canoes 
and small skiffs has developed. Unfortunately, no catch data are currently available for this fishery. 
Commercial catches of significance have only been recorded in the EEZ since the licensing of 
foreign fishing vessels in 1980. Since then both Korean and Taiwanese longline vessels targeting 
albacore have been fishing in the EEZ and paying access fees on an annual basis. 

13. In 1989, the Ministry of Marine Resources purchased a 30 ft multi-purpose fishing vessel. This 
was subsequently fitted out as a small-scale longliner, using hydraulically operated gear. The vessel 
currently fishes 180 hooks, and fishes within 3 miles of Rarotonga. Fishing is spasmodic, 
depending on other work priorities of the 4-man crew. An internal report (Fukofuka, 1991) details 
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catches over a 3-month period up to March 1991. A total of 16 days were fished; the catch was 
mainly large albacore, over 20 kg, with marlin the most significant by-catch. Catch rates averaged 
41.25 kg (approx. 2 fish) of albacore per 100 hooks. 

14. In September 1991, a Cook Islands-registered, Tahitian-owned albacore trailer applied for, and 
was granted, a test fishing licence. The Noella K had been fitted out with longline gear, and had 
done some longlining in French Polynesia. The purpose of longline test fishing was to determine 
if there was a viable fishery for the vessel in the off-season for the STCZ albacore troll fishery. 
The Ministry of Marine Resources granted the licence on the condition that accurate information 
on catch was provided to the Ministry, and that the vessel take a Cook Islands observer if 
requested. Fishing is still continuing, but preliminary reports have been received. Albacore is the 
targeted species, with marlin again the most significant by-catch. On the two trips conducted so far, 
catch rates of 15.4 and 17.5 kg of albacore per 100 hooks have been achieved. Fish have been 
uniformly large, usually in excess of 20 kg. Fishing is only permitted outside the 12-mile territorial 
sea, and in fact has been conducted more than 100 miles from Rarotonga. 

15. This test fishing licence has given the Ministry the first opportunity to closely assess the 
potential of Cook Islands participation in the longline fishery. The viability of a multi-purpose 
vessel fishing the STCZ albacore troll fishery, and longlining at other times within the Cook Islands 
EEZ, can now be assessed. The information gathered can also be compared with the reported 
longline catches of distant-water fishing nation (DWFN) vessels within the Cook Islands EEZ. 

Fiji 

16. Three tuna fisheries taking albacore are currently based in Fiji. Taiwanese longliners target 
albacore in the Fijian zone and adjacent high seas areas and regularly land between 3,000 and 5,000 
mt per year to the PAFCO cannery in Levuka. The actual proportion of fish caught in Fijian waters 
is not always clear. A domestic/joint-venture small-longline fishery, targeting bigeye and yellowfin 
but with a substantial albacore by-catch, operates within the 12-mile zone and consists of 10-15 
vessels from Fiji, U.S.A, Korea, Japan, Australia and ROC. This fishery caught less than 300 mt 
of albacore in 1990; however, the catch in 1991 is expected to be about 60 per cent of the 1990 
catch because of economically-induced reductions in the fleet. Two Fijian vessels operated in the 
STCZ troll fishery during the 1990/91 season and caught 30—40 mt. Two or three vessels are 
expected to fish in the STCZ in the 1991/92 season. 

French Polynesia 

17. Four tuna fleets operate in French Polynesia, consisting of Japanese and Korean longliners, 
local combined troll and longline vessels, and U.S. troll vessels. Ninety Japanese longliners 
obtained licences to operate in the zone in 1990. Fifty mt of albacore was caught by the Japanese 
fleet as by-catch while targeting bigeye tuna with deep longlines in specific areas of the French 
Polynesian EEZ. In comparison, 70 Korean longliners obtained licences to operate in the zone. The 
total albacore catch for this fleet was 826 mt. Catch data from the three coastal troll/longline 
vessels are not available because this fishery began in May 1991 and the catch so far is very small. 
Twenty-seven U.S. and French Polynesian trailers unloaded 848 mt of albacore in French Polynesia 
during the 1990/91 season. Samples of the catches of 16 of these vessels were measured by 
EVAAM staff. The data arising from this work are summarised in Working Paper No. 9. 
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New Caledonia 

18. A fleet of domestic and joint-venture longline vessels caught 640 mt of albacore in the New 
Caledonian EEZ in 1990 (Working Paper No. 10). This figure represents about 60 per cent of the 
overall catch of the fleet. The CPUE and mean weight of albacore in this fishery in 1990 both show 
declines of 8 per cent compared with the 1986 to 1988 levels. Numbers of vessels, however, have 
increased, from 4 to 5 in 1989 to between 5 and 7 in 1990. 

New Zealand 

19. The five tuna fisheries operating in the New Zealand EEZ are described in Working Paper No. 
11. Albacore are caught by three DWFN longline fleets - one of up to 20 Korean vessels that target 
albacore in the northern part of the zone, a Japanese fleet of up to 20 vessels that target bigeye and 
swordfish and take a by-catch of albacore, and a Japanese fleet of up to 38 vessels that target 
southern bluefin and have a large by-catch of albacore. In 1991, the Korean fleet did not enter the 
zone, and will probably not be there in 1992. The Japanese southern bluefin fleet dropped to 27 

- vessels, 4 of which where chartered to New Zealand companies. There has been an increase in the 
domestic longline fleet that targets albacore and bigeye and this is expected to continue. In 1990 
the domestic longline catch in New Zealand waters was estimated to be about 46 mt, but estimates 
of foreign longline catches within the New Zealand EEZ are not available yet. 

20. The troll fishery for juvenile albacore along the west coast of the South Island has traditionally 
yielded from 1,500 to 3,000 mt annually. In the 1990/91 season the catch was about 1,600 mt. 
There has also been a growing involvement of New Zealand vessels in the STCZ fishery, to the 
point where six boats participated in the last two seasons and caught over 800 mt in the last season. 
The total surface catch of New Zealand vessels in the 1990/91 season therefore equalled 2,646 mt. 
Involvement in the STCZ fishery in 1991/92 will probably remain at a similar level to the 1990/91 
season. 

21. Two small carrier vessels chartered by New Zealand companies supported the 1990/91 STCZ 
troll fishery by transhipping catches from troll vessels. The limited freezer hold capacity of these 
carriers and the economics involved means that the vessels may not participate in the 1991/92 
season. 

22. The increasing presence of U.S. trailers overwintering in New Zealand ports opens the 
potential for trolling in the Tasman Sea early in the season and for New Zealand to serve as an 
additional transhipment port for STCZ catches. Over the last two years, some exploratory work has 
been undertaken but catches have not been high. 

Papua New Guinea 

23. One Taiwanese longline vessel is currently licensed to operate in the PNG zone under a joint-
venture agreement but it has so far proved difficult to obtain catch data from the vessel. A project 
proposal involving Taiwanese longline vessels off-loading to a shore base is currently awaiting 
approval. Should the project proceed, this may provide a source of information on albacore in PNG 
waters. Cabinet has approved the licensing of Japanese fishing vessels under an adhoc licensing 
scheme. Should Japanese longline vessels be licensed under this scheme, further information on 
albacore may become available. 
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Republic of China 

24. Published catch statistics of the Taiwan Fisheries Bureau show that Taiwanese longliners 
operating in the South Pacific caught 13,951 mt of albacore in 1989 and 13,985 mt in 1990. A total 
of 85 longline vessels currently operate in this ocean. With regard to the driftnet fishery, the catch 
during the 1989/90 season was approximately 1,859 mt taken by 12 vessels. In the 1990/91 season, 
three confirmed vessels caught about 851 mt. Since July 1991, this fishery has ceased operation in 
response to recent U.N. resolutions banning the use of this method in the South Pacific. 

Solomon Islands 

25. During the 1990/91 season, 20 Taiwanese longline vessels were permitted to fish for albacore 
in the Solomon Islands EEZ. This number has increased to 25 vessels in the current fishing season. 
However, the number of vessels actually entering the fishery is usually less than the number 
permitted. A number of Japanese longliners licensed under access agreement also regularly operate 
in the zone and take a small by-catch of albacore. 

Tonga 

26. The Kingdom of Tonga operates a single Japanese-style longliner, MV Lofa, targeting albacore 
in the Tongan EEZ. Lofa caught 300 mt of fish in 1989 and 231 mt in 1990. The catch composition 
in 1990 consisted of albacore (76%), yellowfin (17%), bigeye (3%), marlin (3%) and other species 
(3%). Lofa has landed export catches at the canneries in Pago and Levuka, with the by-catch 
unloaded to the Nuku'alofa market for sale to the public. 

27. There are no current access agreements with DWFN longline fleets; however, in 1990 a 
Taiwanese longline vessel was caught while fishing illegally in the zone and was found to have 
40 mt of albacore on board. 

United States of America 

28. The U.S. troll fleet operating in the Subtropical Convergence Zone of the South Pacific has 
continued to increase in vessel number as the fishery has developed, expanding from 38 vessels in 
the 1989/90 season to 58 vessels in the 1990/91 season (Working Paper No. 12). The catch in the 
1990/91 season reached approximately 5,400 mt, with CPUE figures of between 1.2 and 2.6 mt 
per day. It is expected that the fleet size will be similar in the coming season. 

29. Working Paper No. 13 describes NMFS monitoring of the Taiwanese and Korean longline 
fleets that operate out of Pago Pago, American Samoa. In the region of the STCZ, the decline in 
CPUE since 1986 continued in the first two quarters of the 1990 season. The 1990 overall CPUE 
for both the fleets, however, increased slightly over the 1989 figure. 

3. REVIEW OF AVAILABLE FISHERY DATA 

3.1 Update of best estimates of total catch and effort 

30. Working Paper 6 presented a summary of longline, troll and driftnet catches and catch rates 
of South Pacific albacore. The total catches given in the paper, for the longline and surface 
fisheries respectively, related to the effective fishing area as defined at the third SPAR Workshop, 
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namely 0°-50°S and 140°E-90°W. Previously, total catches have been reported for the whole South 
Pacific, including the area extending beyond 90°W to the coast of South America. It was decided 
that for research purposes, catches should continue to be reported for the entire South Pacific. The 
meeting agreed that, for statistical purposes, the 'South Pacific' should be defined by 0-50°S and 
140°E-70°W. 

31. Information presented during the previous agenda item was used to revise estimates of longline 
and surface catches in the South Pacific. Annual catches of South Pacific albacore are presented 
in Annexes 3 and 4 of this report. Concern was expressed that estimates of 1990 catches by the 
Japanese and Korean fleets were unavailable; they were estimated by carrying over estimates from 
previous years. 

3.2 Review of SPAR database contents 

32. Working Paper 1 outlined the current availability of albacore catch and effort data, and albacore 
size frequency data by source, vessel nationality, gear type and time period (Annexes 5 and 6, 

s respectively). The catch and effort database was virtually complete for the fisheries of Island States. 
For the distant-water fishing nations, the catch and effort data for the troll fishery were complete, 
but there were gaps in the longline and driftnet data series. The most recent longline catch and 
effort data were those provided by ROC (to 1989). Korean data to 1987 had been incorporated. 
While Japanese longline catch data up to 1988 had been passed to SPC, the Japan Fisheries Agency 
had only permitted this on the condition that the data were not to be distributed to the SPAR group. 
A similar condition applied to Japanese driftnet catch and effort data (complete at SPC up to 
1989/90; no Japanese driftnet fishing occurred in the 1990/91 season). Taiwanese driftnet catch and 
effort data for 1988/89 were available, while data for 1989/90 would be made available. Data prior 
to 1988/89 are not held at the Tuna Research Centre of the National Taiwan University). In 
addition to the various gaps in availability of historic longline catch and effort data outlined in the 
paper, the third SPAR Workshop guidelines pertaining to timing of provision of estimates of 1990 
longline catch (by 1 September 1991) had not been met by any of the distant-water fishing countries 
approached other than ROC. This gave SPAR limited scope to address the most recent trends in 
the longline fishery. 

33. Fine-scale size-frequency data for Taiwanese and Korean longline fisheries were lacking but 
some aggregated annual data were available from NMFS sampling at Pago Pago. Japanese longline 
size-frequency data for 1986 to 1988 have been provided to SPC but were not available for 
distribution to the SPAR group. A request for pre-1986 Japanese size-frequency data had not been 
successful so far. Details of troll fishery size frequency were available for the 1986/87 season and 
subsequent seasons but the driftnet fishery time-series was more fragmented. As for other Japanese 
data series, the Japanese driftnet size-frequency data made available to SPC were not available for 
distribution to the SPAR group. 

34. In an overall sense, while considerable progress had been made, there were still delays in 
longline catch and effort data availability, absences of detailed longline size-frequency data, and 
conditions restricting distribution of much of the Japanese data among the SPAR group. 

35. It was suggested in discussion that some data might continue to be unavailable at the resolution 
or in the time frame proposed, because of confidentiality provisions, government policy, etc. 
Repeated attempts to acquire the data may be unproductive. An alternative approach may be to 
identify analyses necessary to address the questions likely to arise in the management consultations, 
and then to determine how to solve problems of availability of data at the resolution these analyses 
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require. The alternative view was that data at the resolution and in the time frame specified were 
necessary given the nature of the main issues likely to require attention. 

36. It was pointed out that current sampling strategies had been designed in the context of the data 
resolution specified previously. Better co-ordination of sampling was desirable so that effort was 
not wasted on port sampling of catch that had already been subject to sampling at sea. There was 
also a need for clearer identification of what information had been incorporated in development of 
various organisations' databases so that duplication was avoided. A specific instance of duplication 
in the troll size-frequency data in the SPAR database was noted and it was expected that NMFS and 
SPC would collaborate to resolve the matter. 

37. Attention was drawn to the fact that key deficiencies related to the longline data series. A long 
time-series of longline CPUE data was available, while supporting size frequency data for the three 
groups was the key problem in relation to use of the CPUE data for stock assessment. The NMFS 
time-series in Pago Pago sampling is the only source of such data, so the prime matter to resolve 
was how it might be accessed and incorporated in analyses. If the level of resolution remained a 

"problem, it may be possible to make progress by considering who might actually carry out 
analyses, something that could probably be resolved by communication and collaboration. 

4. REVIEW OF RECENT RESEARCH PROJECTS AND DATA ANALYSIS 

4.1 Tagging experiments 

38. The SPC Senior Fisheries Scientist, Dr Marc Labelle, presented a summary report of the 
1990-91 South Pacific albacore tagging project (Working Paper No. 2). The major results were 
as follows: 

— Tagging was conducted in the Tasman Sea, New Zealand waters and the STCZ during the 
period December 1990 to March 1991. 

— Three troll fishing vessels were used to catch albacore for tagging: the Solander 3, the Kaharoa 
and the Daniel Solander. In all, 3,326 albacore were tagged, approximately 72 per cent in the 
STCZ, 25 per cent in New Zealand waters and 3 per cent in the Tasman Sea. 

— Observations conducted during tagging cruises suggested that standard double barbless hooks 
commonly used by commercial fishermen were suitable for tagging purposes, and allowed 
crews to tag a greater portion of all fish hooked than the smaller hook types tested. Albacore 
tagged from slower moving skiffs seemed to be in better condition at release than those 
processed from the mother ship. Albacore caught by pole-and-line were in excellent condition 
at release, but it was doubtful if this fishing method could be relied upon to tag large numbers 
of albacore because surface schools were uncommon in the STCZ. 

— Available records indicated that the recovery rate of albacore tagged this season was comparable 
to that of previous seasons. Some observations indicated that not all tags recovered by 
fishermen were returned, and further studies were needed to quantify the level of non-reporting. 

39. Possible reasons for the low recovery rate of tagged South Pacific albacore (only 11 recoveries 
from more than 10,000 releases since 1986), including non-reporting, high tagging mortality and 
low recovery effort, were discussed by the meeting. Publicity and information dissemination were 
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highlighted as being of critical importance in encouraging the return of tags. In particular, it was 
important to target the publicity and feedback through the appropriate channels and to ensure that 
fishermen were made aware of the benefits of co-operating in the return of tags and informed of 
how the information would be used. It was recommended that SPC prepare a regular summary of 
tag return information for distribution to SPAR participants, governments and industry. 

4.2 Observer programmes 

40. Dr Labelle presented Working Paper No. 3, a summary report of the South Pacific albacore 
observer programme in 1990—91. The major conclusions were as follows: 

— For the 381 observer days monitored during 1990/91, average catch rates in the Tasman Sea, 
east coast of New Zealand and the STCZ were 23, 28 and 151 fish per fishing day respectively. 

— A total of 39,175 fish was measured for fork length during the season. The size compositions 
of catches in the Tasman Sea and east coast of New Zealand were similar to previous years, 
however the size composition of STCZ catches in 1990/91 was quite unlike that observed in 
previous seasons, in that the age class modes were poorly defined. 

— Sampled albacore were again examined for evidence of driftnet marks. Albacore exhibiting 
recent marks accounted for < two per cent of the fish examined, which is less than half the 
observed incidence in 1989/90. The reduced incidence of driftnet marks was expected in view 
of the low driftnet fishing activity in 1990/91. 

— The by-catch taken by observed vessels was insignificant (< 0.01% of the total catch) and 
predominantly skipjack in offshore waters. The rate of escapement of albacore subsequent to 
being hooked was estimated to average about 24 per cent, although this varied among vessels 
and days and was affected by fish size, weather conditions and crew experience. The level of 
mortality resulting from escapement was unknown. 

— No driftnet vessels were sighted in the Tasman Sea, and an estimated nine Taiwanese vessels 
operated in the STCZ, where they appeared to concentrate in slightly lower latitudes than in 
previous years. 

41. The question of survival of small albacore released after being hooked was raised in discussion. 
Some such fish have been observed in the North Pacific to suffer mortality because of hook injuries 
and estimates of the magnitude of this loss in the South Pacific should be sought. It was pointed 
out that only albacore hooked in the lower jaw or the side of the jaw were tagged, so that it was 
unlikely that they would die from hook injuries after release. 

42. The practice of releasing small albacore caught by trolling is not consistently applied across the 
fleets, but it suggests that the size distribution of the retained troll catch is not fully representative 
of the albacore population in the area of the fishery. This is supported by the presence of a small 
mode of small fish in tagged albacore length frequencies from the STCZ not commonly seen in 
length frequency samples of retained troll catches. This difference between commercial and 
research length frequencies means that caution must be used in combining data from different 
sources. 
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4.3 Reproductive biology investigations 

43. The results of a co-operative programme on albacore reproductive cycles were described in 
Working Papers No. 4 and 14. Analyses of albacore gonads collected during port sampling of New 
Caledonian longliners and on board the Tongan longliner are being carried out by the TBAP 
(Gonad Index, sex ratio, gonad size) and NMFS La Jolla (gonad histology and size). Gonad index 
results described in Working Paper No. 4 indicated that spawning takes place during the austral 
summer months of November to March, where indices tend to be greater than 2.0. During the 
remainder of the year, the indices rarely exceed a value of 1.0. As is common with other tuna 
species, males grow to larger sizes than females; in the present case few female albacore sampled 
for gonads exceeded 100 cm in fork length. Working Paper No. 14 described the results of 
histological analysis of gonads from 101 albacore (> 70 cm FL). None of these fish were in 
advanced spawning condition. Oocyte measurements indicated that the females were in inactive and 
early development stages in April to October and in late development stage from November to 
March, thus supporting the view expressed above of a single period of spawning each year during 
the austral summer. 

44. A need to expand the geographical area of coverage of gonad sampling to obtain albacore in 
actual spawning condition was identified. This would involve sampling in areas to the north of the 
present sampling regimes, that are currently centred on 15°—20°S. In this way, the seasonality and 
areas of spawning would be fully mapped. This project area was highlighted as one in which broad 
co-operation with existing port sampling and observer programmes would quickly improve our 
understanding of albacore reproductive biology. Ensuing discussion identified specific problem 
areas needing solution, including access to catch on board vessels, developing gonad sampling 
procedures that are not disruptive to fishing operations and the possibility of sampling in canneries 
and at landing points. 

45. A need to develop a sampling strategy that would maximise collaborative links and expand 
geographical coverage is therefore needed. 

4.4 Age and growth studies 

46. Growth models have been presented at previous SPAR meetings based on otoliths, length 
frequency analysis and caudal vertebrae. These approaches suggest growth rates ranging from 
1.0 cm/month for otoliths to 0.5 cm/month for length-frequency data and vertebrae. The provision 
of additional vertebrae data from New Zealand was used to re-examine growth rates. Tag recovery 
data were used to confirm which ageing technique was more descriptive of growth (Working Paper 
No. 5). Comparisons of various predicted lengths (based on alternative methods) with observed 
lengths confirms that growth rates based on length frequency analysis and caudal vertebrae are 
more reliable than those based on otoliths. 

4.5 Research on driftnet fisheries 

47. No working paper or research results were tabled under this agenda item. 

4.6 Analyses of catch and effort data 

48. Mr Kelvin Passfield sought direction from the meeting as to which method of collecting and 
recording catch and effort data - numbers of fish per 100 hooks or weight of fish per 100 hooks -
was most suitable. It was agreed that both figures should be collected, and failing that the numbers 
of fish per 100 hooks and the average weight of the fish. 
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49. The SPC Fisheries Statistician drew the meeting's attention to Working Paper No. 6 which 
showed recent trends in longline CPUE for various nations. He noted the steep decline in CPUE 
for the Korean and Taiwanese fleets from 1986 to 1989, which commenced prior to the dramatic 
increase in driftnet effort during the 1988/89 season. For the smaller fleets of New Caledonia and 
Tonga, CPUE decreased sharply in 1989. This declining trend in CPUE could be compared with 
an increase in CPUE in 1990 for Korean and Taiwanese longliners based in Pago Pago (Working 
Paper No. 12). The Chairman noted that it would be important to monitor the fishery closely in 
1991 to see if the increase in CPUE noted in 1990 continued. The Chairman and Dr Murray 
stressed the importance of obtaining the Taiwanese CPUE figures. Nominal and standardised CPUE 
from the early days of the fishery up to 1989 could be included in the report and updated each year 
to show the trends in the fishery. 

4.7 Population modelling 

50. Dr Wang presented a paper entitled 'Application of SSA-method in South Pacific albacore, 
1971—1980' (Working Paper No. 15). The paper sought to use recent catch and effort data to 

"" estimate MSY rather than relying on a long time series of data. Dr Liu noted that the method may 
have application where a new fishing ground was under investigation. Doubts about the 
methodology of estimating MSY by this method were expressed by several of the participants and 
further investigation of the method is required. 

4.8 Other research 

51. Working Paper No. 16 described a commercial survey of surface albacore in the south-eastern 
Australian Fishing Zone that began in late September 1991 and is expected to run until April 1992. 
Two combined troll and pole-and-line vessels have been chartered for the survey. Results in the 
first month were not particularly promising, with catches of 15-20 albacore per day when weather 
permitted fishing activity. 

52. Within the scope of the survey, there will be collaboration with the TBAP albacore tagging 
project and with the New Zealand research vessel Kaharoa that is expected to undertake a tagging 
cruise in the AFZ in January 1992. Such collaboration extends both the effective area of the survey 
and of tag releases. CPUE and size composition data could also be collected by U.S. trailers during 
their exploratory work in the Tasman Sea and possibly in the AFZ. 

53. Dr Murray briefly reviewed the work carried out by Dr Brian Jones of New Zealand MAF 
Fisheries on the use of parasites of albacore as biological markers. Dr Jones examined the parasite 
fauna of albacore sampled from throughout the South Pacific region and analysed the changes in 
parasite prevalence both latitudinally and in different areas. The major findings of this work support 
the hypotheses that juvenile albacore migrate from the tropics to New Zealand, and then move to 
the east into the STCZ. The paper also provided evidence that albacore do not return to tropical 
waters until reaching sexual maturity. Some further evidence of a disruption in the distribution of 
albacore between New Zealand and the STCZ fishing area was also presented. Dr Jones' work is 
soon to be published in the journal, Marine Biology. 

54. Dr Murray indicated that further New Zealand work on parasites was proposed, with the 
collection of samples from the Tasman Sea during the coming troll season to compare parasite 
faunas from albacore caught in the eastern and western parts of the sea. 
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4.9 Progress on action items identified during the third SPAR Workshop 

55. Progress on action items identified during the third SPAR Workshop (Annex 1) was reviewed. 
Items to be continued over to the next year and additional items are compiled in Agenda Item 6. 

5. STATUS OF THE SOUTH PACIFIC ALBACORE STOCK 

5.1 Trends in fisheries indices 

Catch 

56. Estimated total catch for the 1990 South Pacific albacore fishery was 39,870 mt (Annexes 3 
and 4) - 38 per cent lower than the historically high catch of about 55,040 mt landed in 1989. 
Reduction in fishing effort in the driftnet fishery was the principal cause for this decline. The total 
surface fishery catch, including driftnet and troll vessels, dropped from 30,819 mt during the 

* 1988/89 season to 14,218 mt during the 1989/90 season. The surface catch continued to decline 
during the 1990/91 season due to reduced driftnet effort, to 9,213 mt. Provisional estimates indicate 
that the longline catch remained stable at about 25,652 mt in 1990, compared to 24,221 mt in 1989. 

Effort 

57. Fishing effort for the longline fishery has been variable for the period 1971 to 1989, but mainly 
in the 200-250 million hooks per year range (Annex 9). Korean and Taiwanese longline fleets are 
principally involved in the current fishery. Reduced catch rates and lower prices have, in recent 
years, caused some longliners to shift fishing from albacore to bigeye and yellowfin tuna. Longline 
fishing effort in 1991 is, therefore, forecasted to fall below the 200—250 million hooks per year 
range. 

58. After a rapid increase in driftnet fishing effort in the South Pacific to at least 130 vessels in the 
1988/89 season, the fleet was reduced to 32 vessels in the 1989/90 season and decreased further 
to 9 vessels in the 1990/91 season (Annex 7). These vessels were withdrawn from the fishery at 
the end of the fishing season, thus ending driftnet fishing for albacore in the South Pacific. 

59. In the 1990/91 season, the troll fleet fishing in the STCZ area (Annex 10) expanded to about 
70 vessels. This represents an increase of about 35 per cent over the fleet size in the previous 
season. Further growth in the fleet is not expected for the 1991/92 season. 

60. Besides the STCZ fishing area, New Zealand waters support a large number of New Zealand 
troll vessels (Annex 10). This fleet numbered approximately 140 vessels in the 1990/91 season, up 
from about 125 vessels in the previous season. Forecasting the size of this fleet in the coming 
season is difficult because many of the vessels are used in other fisheries and tend to enter the 
albacore fishery if the early-season catches are high and the economics promising. 
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5.2 Trends in catch rates 

The longline fishery 

61. The longline fishery primarily harvests large albacore (Annex 11); consequently, the catch rate 
for the longline fishery, when standardised for changes in fishing efficiency and albacore 
availability, provides an index of adult abundance. Research on standardization of longline catch 
rates, particularly those for the Taiwanese longline fleet (it being the only longline fleet to have 
consistently targeted albacore throughout the history of the fishery), is being pursued. In the 
interim, nominal catch rates (CPUE) for longline vessels based in Pago Pago, American Samoa, 
are being used to monitor adult abundance. 

62. The CPUE for both the Korean and Taiwanese longline vessels based in Pago Pago (Annex 12) 
suggest that the adult stock of albacore decreased sharply between 1963 and 1975. If longline 
CPUE represents trends in abundance, the adult population since 1975 appears to have varied about 
an average level of about 45 per cent below the 1963 abundance level, showing no increasing or 

" decreasing trend. 

The surface fishery 

63. The surface fishery generally catches small fish and therefore is a good source of data to 
monitor the abundance of immature albacore. CPUE for a variety of surface fisheries are available, 
but the best series currently available for monitoring purposes is for the STCZ troll fishery. 

64. The average CPUE for this fishery has been high compared with those in other areas, and 
range from about 100 fish (1.2 mt) per vessel day fished to 250 fish (2.6 mt) per vessel day fished 
from 1986 to 1991 (Annex 12). The CPUE trend has been flat since 1988, although the observer 
data indicate that there were fewer small fish available during the 1990/91 season than in previous 
seasons (Annex 13). 

5.3 Effects of fishery interactions 

65. Information for providing an eventual assessment of fishery interactions in the South Pacific 
albacore fisheries has been gathered by SPAR over the years. Indications of troll fishery — driftnet 
fishery interaction include data showing a close overlap of sizes of fish caught (Annex 11) and 
observations of driftnet damage on fish caught by the troll fishery. Indications of longline fishery 
- surface fishery interaction include data showing an overlap of fish caught mainly in the 60-80 
cm fork length range and recovery of tagged fish (9 of the 11 current recoveries) in the longline 
fishery from releases in the troll fishery. 

66. Given the rapid build-up and equally rapid reduction in driftnet operations in the South Pacific 
over the last eight years, some form of impact should be evident in the catches of the surviving 
surface and longline fisheries. Impacts on the troll fishery should occur almost immediately, but 
might not be apparent as a trend in the fisheries indices for several years. On the other hand, any 
impact on the longline fishery would be delayed for two or more years because this fishery catches 
older fish than the troll and driftnet fisheries. As with the troll fishery, the manifestation of any 
impact as a declining trend in longline CPUE may take several years to detect. 
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5.4 Condition of the stock 

67. With cessation of driftnet fishing after the 1990/91 season and significant declines in overall 
catch to levels occurring in the 1960s, there is less risk of overfishing the albacore stock today than 
before. There is no immediate need to reduce fishing effort further. However, there is still 
uncertainty about the potential yield and the level of fishery interactions in the South Pacific 
albacore fishery. Accordingly, careful and complete monitoring of the fisheries is required as well 
as increased research on the albacore stock dynamics. These activities will allow for monitoring 
of stock condition and for evaluating the current management recommendation in the face of 
changes in the fisheries and stock. 

68. Fishery monitoring and analysis of stock dynamics will be improved. Reliable monitoring and 
assessment of stock condition will require greater attention to the collection of accurate and timely 
statistics on catch and effort in all the fisheries, and improved data on the sizes of fish in the catch. 
Biological studies on growth, reproduction and other critical biological parameters should be 
continued; numerical models that simulate the population dynamics of South Pacific albacore should 
be developed; and fishery interaction studies should be expanded. 

6. FUTURE RESEARCH PRIORITIES AND RESEARCH CO-ORDINATION 

69. In introducing this agenda item, Dr Labelle presented Working Paper No. 7 describing the 
proposed activities of the SPC Albacore Research Project in 1991—92. The objectives of this project 
were as follows: 

- To provide estimates of vital statistics on population structure and demographic traits; 

— To develop an age structure model to estimate sustainable yield and exploitation rate; 

— To quantify the level of interaction between surface and longline fisheries; and 

- To formulate an optimal harvest strategy for the management of the resource. 

70. Several programmes were initiated in previous seasons to meet these objectives and will be 
continued during the 1991/92 season. These include a tagging programme, a port sampling 
programme, and an observer programme. During the coming troll fishing season, six taggers will 
be placed on board commercial fishing vessels and will tag and release about ten per cent of the 
catch each day. It is hoped that approximately 15,000 tags will be applied during the season. 
Taggers will also be monitoring fishing activities and collecting catch and length frequency statistics 
as was done by observers during the previous three seasons. Port sampling operations will be 
maintained in Fiji, French Polynesia, and New Caledonia to complement those conducted in 
American Samoa. Additional efforts will be made to increase coverage of longline catches, and port 
sampling activities will be initiated in New Zealand to monitor landings at Westport and 
Greymouth. Port samplers will also make efforts to increase the awareness of fishermen of the 
tagging programme. 

71. Studies of reproduction and age and growth will be continued through ongoing sampling of 
gonads and hard parts from longline catches, and through co-operation with NMFS scientists 
conducting lab studies. With regards to analytical studies, the development of an age structured 
model is currently under way and preliminary estimates of exploitation rate and yield should be 
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available in 1992. Plans to conduct electrophoretic studies to determine stock boundaries and 
modelling studies of stock/fishery dynamics are currently being reviewed. 

72. Dr Hampton outlined two models that were currently available or being developed to assess the 
status of the stock and describe interaction between fisheries (Annex 2). Both models are age 
structured and require a data set of catch at size over time by gear type. The first model is a simple 
cohort analysis that might provide some limited information. The second model is more 
comprehensive in its structure and is based on an extension to the MULTIFAN model presented 
at the third SPAR Workshop. This model is being developed as a collaborative project with 
Canadian researchers. During the next six months, a database would be compiled and both models 
tested. As well as providing preliminary information on stock condition, the modelling work may 
indicate deficiencies in the data and areas where biological assumptions need to be revised or 
refined. An invitation was extended to other agencies interested in collaborating on the project. 

73. The meeting agreed that prompt analysis along these lines by SPC was desirable. It noted that 
collaboration between SPC and NMFS had been initiated to see whether the degree of resolution 
of the albacore-target Taiwanese, Korean and Japanese longline size-frequency data could be 
enhanced. The meeting recognised that the results of the analysis would probably be sensitive to 
the time and area stratification of the data used. 

74. The Chairman sought to establish how the SPAR group members would contribute to the 
general research effort. The meeting, noting the importance of the tagging project to the overall 
research effort, agreed that one way group members could assist would be by interviewing 
fishermen to determine the reporting rate of recovered tags. This could be done on a fleet by fleet 
basis. 

75. The Working Group spokesman requested that a logical framework of research priorities be 
prepared. He reiterated the main questions that had been asked about albacore: 

- Estimating potential productivity for surface and longline fisheries; 
- Estimating interaction between surface and longline fisheries; 
- Further defining albacore stock structure. 

76. It was also felt that there was a need to research, at least descriptively, the historical changes 
in the longline fishery. The economic factors driving the fisheries should not be overlooked and 
should be considered alongside the biological factors. 

77. It was suggested that the removal of many smaller fish in the surface fishery (by driftnetting) 
in a short time would have left a 'signal' (anomaly) in the stock that could last from three to five 
years. Attention could be given to sampling the longline catch to look at the age structure for the 
next few. years. The meeting agreed that this would be a desirable area on which to focus. SPAR 
group members could assist the SPC in this regard. 

78. The need to increase the level of resolution available by ongoing sampling at various ports was 
mentioned. This may assist in determining whether an anomaly, when detected, was due to 
stock/environmental effects or fishing effects. It was also pointed out that sampling aboard vessels 
by observers, or voluntary sampling by fishermen themselves, had been implemented for other tuna 
fisheries. While problems with observer placement and with the reliability of data gathered by 
fishermen were noted, they were recognised as possible approaches to pursue. 
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79. The meeting intended the updated table (Annex 8 of this report) to identify commitments for 
the preparation of background documents or progress reports at the next SPAR meeting. In this 
regard, the following commitments have been made or continued: 

(a) MAF (NZ) will analyse hardparts returned from the oxytetracycline tagging experiment and 
report on the usefulness of the vertebral ageing technique. 

(b) SPC will investigate the use of length-frequency data in population modelling. 

(c) SPC and NMFS (US) will produce a report on analysis of gonad macroscopic and 
histological patterns. 

(d) MAF will investigate methods of standardising domestic troll fishery CPUE for use as an 
index of abundance. 

(e) MAF will develop a standardised longline CPUE series comparing the Honma method with 
a generalised linear model approach using a subset of 5-degree square data assembled for 
Japanese, Korean and Taiwanese fleets. 

(f) NTU (ROC) will produce an index of abundance for the longline fishery. 

(g) NMFS will report on the analysis of CPUE data from the high seas SCTZ troll fishery for 
juvenile albacore. 

(h) NTU will produce a stock assessment paper estimating yields for South Pacific albacore. 

(i) SPC will provide a preliminary stock assessment of albacore based on the application of an 
age-structured model. 

(j) SPC and MAF will conduct further tagging of juvenile albacore in the Tasman Sea and 
STCZ in 1991/92 surface fishery. 

(k) BRR (Australia) will summarise oceanographic/albacore catch correlations as a component 
of its survey report. 

(l) MAF will prepare a report describing use of satellite-derived sea-surface temperature data 
in describing areas of high seas albacore catch rate. 

(m) SPC will contact NRIFSF (Japan) for estimates of driftnet CPUE promised at previous 
SPAR meetings. 

(n) NTU will contact companies formerly involved in driftnetting in order to provide estimates 
of Taiwanese driftnet fleet historic CPUE. 

(o) SPC will analyse tag recovery data to better describe surface/longline fishery interactions. 

(P) MAF will report on albacore data collected in the longline fishery (1987/1991). 

(q) SPC will report on observer programme results from the high seas albacore surface fishery 
(1988-89 to 1991-92). 
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(r) Council of Agriculture (ROC) will describe and report on the impact of economic factors 
on longline fishery patterns (geographical and seasonal). 

(s) FFA will co-ordinate preparation of an outline of historical perspectives and trends of the 
South Pacific albacore fleets; other SPAR participants will contribute relevant inputs. 

7. OTHER BUSINESS 

80. No matters were raised under this agenda item. 

8. ADOPTION OF THE REPORT 

81. The meeting adopted the report by consensus. 
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IV. RECOMMENDATION 

SPC to prepare a regular summary of tag return information for distribution to SPAR participants, 
governments and industry. 
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V. LIST OF PAPERS PRESENTED AT THE MEETING 

Working Papers 

1. Current status of the SPAR database. Lawson, T. 

2. South Pacific Albacore Tagging Programme: Summary Report 1990-1991. Labelle, M. and 
P. Sharpies. 

3. South Pacific Albacore Observer Programme: Summary Report 1988—1991. Labelle, M. 
and T. Murray. 

4. Observations on South Pacific albacore spawning as indicated by gonad indices. Bailey, K. 

5. Estimates of age and growth for South Pacific albacore. Labelle, M. 

6. Longline, troll and driftnet catch rates of South Pacific albacore. Lawson, T. 

7. Proposed research activities on South Pacific albacore during 1991—92. Labelle, M. 

8. Update on albacore catches, catch rates and catch lengths in the Australian Fishing Zone. 
Caton, A. 

9. Le programme germon en Polynesie franchise. Yen, S. 

10. Catch of albacore in the economic zone of New Caledonia. Etaix-Bonnin, R. 

11. South Pacific albacore fisheries with emphasis on developments in the New Zealand region. 
Murray, T. 

12. U.S. troll fishery for albacore in the South Pacific. Coan, A.L. and G.A. Rensink. 

13. South Pacific albacore longline CPUE monitoring based on Pago logbook data: 1991 
update. Wetherall, J.A. and M. Y. Y. Yong. 

14. Spawning of albacore, Thunnus alalunga, in the South Pacific Ocean. Ramon, D. 

15. Application of SSA-method in South Pacific albacore, 1971-1989. Wang, C.H. 

16. Commercial survey of albacore {Thunnus alalunga) in the Australian Fishing Zone. 
Chapman, L.B. 
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Information Papers 

1. Third South Pacific Albacore Research Workshop, Noumea, New Caledonia, 9—12 October 
1990. Report of Meeting. South Pacific Commission. 

2. Report of observer activity on board JAM ARC driftnet vessel R.V. Shinhoyo Maru fishing for 
albacore in the South Pacific Ocean. Sharpies, P., K. Bailey, P. Williams and A. Allan. 

3. South Pacific albacore observer programme on troll vessels, 1989-1990. Hampton, J., T. 
Murray, and K. Bailey. 

4. First Western Pacific Yellowfin Research Group Meeting, Port Vila, Vanuatu, 20-21 June, 
1991. Report of Meeting (Draft). South Pacific Commission. 
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ANNEX 1 

Progress on 1990—91 Action Items 

1. Tagging studies 

- SPC to carry out a tagging programme in 1990—91 in troll fishery areas using a combination 
of pole-and-line and trolling. Completed. 

- New Zealand to provide one staff member for the SPC tagging programme during December. 
Completed. 

- New Zealand to assist SPC with access formalities for albacore, other tuna fishing and for 
baitfishing in the New Zealand EEZ. Completed. 

- New Zealand to conduct a tagging cruise in January-February period using trolling. Completed. 

- CSIRO to tag all albacore caught during JAMARC/CSIRO tagging cruise south of Australia 
starting November 1989. No albacore caught, but possibility open in 1991. 

- NMFS to investigate possibilities of tagging from US troll vessels. Not possible in 1990/91 
season and budgetary constraints during coming season may also preclude coverage. 

- All SPAR participants to assist SPC with tag recoveries. Completed. 

2. Reproductive studies 

- SPC to continue gonad sampling with the assistance of Fiji, New Caledonia, Tonga, Cook 
Islands, Australia and New Zealand. Continuing. 

- NMFS to assist SPC with analysis of gonad samples. Continuing. 

3. Age and growth studies 

- All agencies currently collecting length frequency data (SPC, Fiji, French Polynesia, Tonga, 
New Caledonia, NMFS, New Zealand, and Australia) to continue port and vessel sampling and 
where possible increase coverage. Continuing. 

- New Zealand and NMFS to analyse hard parts from oxytetracycline-injected fish recovered in 
1989. New Zealand continuing, also with 1991 recovery. NMFS not able to continue due to 
changes in research priorities. 

- NMFS to initiate otolith microstructure studies. Not possible. 

- NMFS to initiate otolith ageing studies of large albacore. Not possible. 
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4. Scientific observer programme 

— SPC to fund two observers for the 1990/91 albacore season. Completed. 

— NMFS to carry out an observer feasibility study for the longline fishery based in Pago. No 
progress. 

— SPC to investigate the possibility of contracting ni-Vanuatu and Tuvaluan crew on DWFN 
longline vessels to collect size frequency and other fisheries data. Appears difficult but will 
continue, also FIJI will investigate. 

— New Zealand and Australia to investigate the possibilities for observer coverage by then-
observer programmes within the Australian AFZ and New Zealand EEZ in 1990/91 on troll and 
longline vessels. New Zealand and Australia observer coverage of foreign longliners ongoing, 
not possible on new Zealand troll vessels, special arrangements for 10°—23°S gonad collection 
will be sought on the domestic Australian longliner operating in the area. 

5. Fisheries monitoring 

— DPIE to provide provisional estimates of Australian longline and pole-and-line catches and 
effort for 1990 before the next SPAR meeting. No effort data as yet. 

— EVAAM to provide provisional estimates of longline, handline and troll catches and effort by 
French Polynesia for 1990 before the next SPAR meeting. Handline data not available, estimate 
less than 100 mt. 

— Marine Marchande to provide provisional estimates of New Caledonian longline catches and 
effort for 1990 before the next SPAR meeting. Will provide effort data. 

— NRIFSF to provide provisional estimates of longline catches and effort by Japan for 1990 
before the next SPAR meeting. Not done. 

— SPC to provide provisional estimates of longline catches and effort by Korea for 1990 before 
the next SPAR meeting. Not possible, carried over 1989 figures. 

— MAF Fisheries to provide provisional estimates of troll and longline catches and effort by New 
Zealand for 1990/91 before the next SPAR meeting. Longline catch not practical in short term, 
troll data provided but effort limited to numbers of vessels. 

— NTU to provide provisional estimates of longline catches and effort for 1990 and driftnet 
catches and effort by Taiwan for 1990/91 before the next SPAR meeting. Completed. 

— Fisheries Division, Tonga MAFF, to provide provisional estimates of longline catches and 
effort by Tonga for 1990 before the next SPAR meeting. Completed. 

— NMFS to provide provisional estimates of troll catches and effort by USA for 1990/91 before 
the next SPAR meeting. Final data provided. 
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— All participants will maintain and where possible improve fisheries monitoring programmes and 
report the extent and type of sampling coverage during the year at the next SPAR meeting. 
Completed. 

6. Driftnet dropout rates and troll fishery escapement 

— NMFS to report on results of North Pacific experiments conducted in 1990/91. Abandoned with 
permit complications. 

— Japan and Taiwan to report on results of experiments conducted in 1990/91. Nothing from 
Japan, no experiments conducted by Taiwan. 

— New Zealand to estimate the loss rate of albacore in the troll fishery. Completed. 

7. Oceanography 

- New Zealand to provide satellite-derived sea-surface temperature (SST) summary at the next 
SPAR meeting. Not practical current meeting, perhaps next SPAR. 

— New Zealand to provide SST charts in support of the SPC tagging cruise. Completed, although 
receiving problems on vessel. Now providing charts for domestic bigeye longliners. 

Key to acronyms 

AFZ Australian Fishing Zone 
CSIRO Commonwealth Scientific and Industrial Research Organization (Australia) 
DPIE Department of Primary Industries and Energy (Australia) 
DWFN Distant-water fishing nation 
EEZ Exclusive Economic Zone 
EVAAM Etablissement pour la valorisation des activites aquacoles et maritimes (French Polynesia) 
JAMARC Japan Marine Fishery Resource Research Center 
MAF Ministry of Agriculture and Fisheries (New Zealand) 
MoF Ministry of Fisheries (Tonga) 
NMFS National Marine Fisheries Service (United States) 
NRIFSF National Research Institute of Far Seas Fisheries (Japan) 
NTU National Taiwan University (Republic of China) 
SPAR South Pacific Albacore Research Group 
SPC South Pacific Commission 
SST Sea-surface temperature 
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ANNEX 2 

Preliminary stock assessment of South Pacific albacore using 
an age-structured modelling approach 

Objective 

To estimate time-series of abundance by age, and fishing mortality by age and gear type, so as to: 

(i) assess the effects of past fishing activity on the South Pacific albacore stock; 

(ii) identify biologically reasonable harvesting options; 

(iii) quantify the level of surface/longline interaction by being able to predict the effects 
of surface fishery effort on longline catch rates. 

The strategy employed would be to develop an age-structured model that explicitly incorporates 
mortality due to troll, driftnet and longline gears. 

Data requirements 

The data required would be a long time-series (e.g. 1962—1990) of catch-at-size for the troll, 
driftnet and longline fisheries. These data would be assembled so that they represented, as far as 
possible, the total catches of South Pacific albacore, stratified by time to a level consistent with the 
level of resolution of the size composition data available. Currently, this resolution is monthly for 
the troll and driftnet fisheries, quarterly for the Japanese longline fishery since 1980 and yearly 
for the Taiwanese, Korean and Japanese (before 1980) longline fisheries. Data for the smaller 
longline fleets (e.g. New Caledonia, Tonga, Australia) could also be included. Inevitably, coverage 
of the fisheries with respect to size composition sampling will not be complete and some strata 
substitution will be necessary, with the attendant assumptions that implies. The suitability or 
deficiencies of the available data would become apparent in the early stages of the work. 

General outline of the models 

Two models could be tested, the first a relatively simple cohort analysis in which historical 
population sizes by age class and fishing mortality rates by age class and gear type would be 
estimated. To implement this type of model, the size composition data would need to be converted 
to age composition. This could be done in the standard fashion by cohort 'slicing', using a von 
Bertalanffy growth curve to estimate the age of fish at various lengths. Natural mortality rates 
would need to be assumed, and the analysis could be 'tuned' to a representative CPUE time-series 
(e.g. for the Taiwanese longline fishery). Having estimated the population and fishing mortality 
time-series mentioned above, a multi-gear yield per recruit analysis and/or forward simulation 
method could be used to predict the effects of various harvesting strategies on catch rates and the 
population. 

The second model would be more sophisticated and is based on an extension to the MULTIFAN 
approach presented at SPAR 3. The basic difference with the simple cohort analysis approach is 
that age composition is estimated directly from the size composition data, possibly with the 
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assistance of independent sets of length-increment and/or age-length data. It is likely that most of 
the information on age composition would result from the large size composition samples from the 
troll fishery - the estimates of mean length and standard deviation of length at age so determined 
would provide the means of estimating age composition of catches from the other fishery 
components. The age structure module of the model would be superimposed on the existing 
MULTIFAN model and the same types of population and fishery parameters estimated as with the 
simple cohort analysis. 

There are several advantages to the MULTIFAN approach. Because all estimations are undertaken 
simultaneously rather than sequentially as with cohort analysis, the error structure in the model is 
preserved and realistic confidence intervals on the derived estimates can be obtained. This is not 
possible with cohort analysis. Also, because MULTIFAN is statistically based, different hypotheses 
with respect to model structure can be tested and informed decisions made as to what is the most 
appropriate model structure for the data being analysed. 

Structural assumption 

The major structural assumption required is that South Pacific albacore constitute a single stock in 
the area covered by the fisheries and that all fish are equally available to all gears, with catches by 
those gears only influenced by overall population size, fishing effort and size selectivity of the 
gears. 

Parameter assumptions 

Various assumptions regarding input parameters would be required. For cohort analysis, an estimate 
of the natural mortality rate is required, along with estimates of the fishing mortality rate for the 
oldest age class of each cohort and for all age classes in the most recent year's data (terminal F's). 
Terminal F's might be estimated by tuning the cohort analysis to a longline CPUE time-series, 
which would involve an assumption of constant catchability for the duration of the time-series. A 
von Bertalanffy growth curve would also need to be assumed or estimated from independent data. 

For the MULTIFAN style analysis, all mortality and growth parameters can theoretically be 
estimated by the model. In practice, it is unlikely that information that would allow resolution of 
all parameters is contained in the data, therefore some independent estimates or assumptions of 
parameters will almost certainly be required. If some length-increment or length-age data are 
available, they could be incorporated into the integrated analysis for more precise estimates of 
growth. 

What can we expect to gain? 

As well as providing some preliminary information on the effects of fishing, stock condition and 
fishery interaction, the modelling exercise would be valuable in highlighting where critical 
information, either on the fisheries or on some of the biological processes, is missing. For example, 
we might discover that the conclusions we make on the basis of results of the analyses are 
particularly sensitive to alternative growth curves or mortality schedules that we might test. It is 
also possible that the results might suggest that our assumption of a single, homogeneous, uniformly 
available stock is inconsistent with the data. Or we might simply find that the model tells us nothing 
about stock condition and interaction because the confidence limits on the estimates are too wide. 
In any of these cases, this information is valuable because it indicates where research and/or 
monitoring efforts should be directed. 
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ANNEX 3 

Longline catches (mt) of South Pacific albacore 

YEAR 

1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 

1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 

1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 

1990 

AUSTRALIA FIJI 

40 
200 
200 
(630) 

(680) (<300) 

FRENCH 
POLYNESIA 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

(<100) 

(<100) 

JAPAN 

210 
1,091 
10,200 
8,420 
6,220 
9,764 
21,558 
19,344 

23,756 
25,628' 
38,880 
33,500 
21,435 
19,305 
23,401 
16,640 
7,707 
5,559 

6,560 
4,386 
2,806 
2,636 
2,084 
1,117 
1,906 
2,240 
2,520 
2,350 

2,488 
4,856 
4,900 
4,828 
3,607 
3,746 
4,466 
4,085 
6,894 
(5,148) 

(5,148) 

KOREA 

146 
456 

610 
330 
599 

1,367 
2,911 
6,405 
10,817 
13,717 
10,138 
9,963 

11,599 
14,482 
14,439 
17,452 
12,194 
9,015 
12,212 
13,176 
10,989 
8,682 

10,852 
14,793 
12,586 
6,669 
5,730 
14,267 
18,799 
8,646 
6,896 
(9,000) 

(9,000) 

NEW 
CALEDONIA 

12 
112 
131 
179 
563 
584 
566 

641 

NEW 
ZEALAND TAIWAN 

11,751 
12,424 
9,595 

14,689 
15,887 
16,814 
17,742 
17,283 
17,071 
13,700 
21,932 
20,942 
15,086 

25,844 
14,595 
12,689 
12,119 
11,155 
9,601 
11,913 
15,009 
17,120 

19 8,563 

46 9,546 

TONGA 

106 
143 
135 
174 
206 
252 
242 
195 

191 

TOTAL 

210 
1,091 
10,200 
8,420 
6,220 
9,764 
21,704 
19,800 

24,366 
25,958 
39,479 
34,867 
24,346 
25,710 
34,218 
42,108 
30,269 
25,117 

32,848 
34,755 
34,059 
37,830 
31,561 
27,203 
27,818 
37,348 
34,451 
26,118 

39,184 
34,244 
30,281 
23,771 
20,739 
27,919 
35,603 
28,755 
31,936 
(24,221) 

(25,652) 

Provisional estimates are given in parentheses; "+" denotes small catches of unknown size 

SOURCES 

Australia: Bureau of Rural Resources (Caton). Catches for 1986—1988 were derived by raising logbook data to take 
account of limited coverage prior to 1989. The 1989 and 1990 Australian catches includes an estimated 530 mt taken 
by Australia/Japan joint-venture vessels, and 100 mt in 1989 and 150 mt in 1990 from the domestic longline fishery. 

Fiji: Fisheries Division (Adams). 

French Polynesia: EVAAM (Yen). 

Japan: Fisheries Agency of Japan (Watanabe). Estimates for 1962—1988 were determined by multiplying the catch in 
numbers of fish in the SPAR area by an average weight of 13.07 kg. Estimates of the Japanese catch in 1989 and 1990 
are the average of 1986—1988 catches. 

Korea: Estimates for 1958—1988 were taken from the report of SPAR 2; these estimates include some catches taken 
in the North Pacific. The 1989 catch was estimated from landings data. The 1989 estimate was used as the provisional 
estimate of the 1990 catch. 



38 

Annex 3 (cont.) 

New Caledonia: Marine marchande (Etaix-Bonnin). Estimates for 1983—1986 were determined from daily logsheet 
data held in the SPC Regional Tuna Fisheries Database; these estimates are unraised. Estimates for 1987—1990 are 
raised estimates provided by the Marine marchande. 

New Zealand: Ministry of Agriculture and Fisheries (Murray). 

Taiwan: National Taiwan University (Hsu, Wang). 

Tonga: Ministry of Fisheries (Latu). Albacore catch estimates were derived by applying the species composition 
determined from daily logsheet data held in the SPC Regional Tuna Fisheries Database to estimates of the total annual 
catch for all species combined provided by the Ministry of Fisheries. 
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ANNEX 4 

Surface fishery catches (mt) of South Pacific albacore 

FR POL JAPAN JAPAN KOREA TAIWAN NZ USA OTHER 
YEAR 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 

1970 
1971 
1972 
1973 
1974 

-• 1975 
1976 
1977 
1978 
1979 

1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 

1990 
1991 

AUSTRALIA 

200 
200 
200 
200 
200 
200 
200 
200 
200 
200 

100 
100 
50 
50 
50 
50 
50 
50 
50 
50 

50 
50 

TROLL 

90 

359 
451 

P/L 

45 

16 

19 
8 
1 
2 

DRIFTNET 

32 
1,581 
1,928 
1,936 
919 

4,271 
13,263 

5,667 
0 

DRIFTNET 

172 

0 
0 

DRIFTNET 

1,000 
8,520 

(1,859) 
(821) 

TROLL 

898 
646 
25 
621 

1,686 
814 

1,468 
2,085 
2,434 
744 

2,773 
3,253 
1,911 
1,227 
330 

5,161 

2,525 
2,464 

TROLL 

3 
3 

3, 
5, 

89 
859 
,339 
,563 

758 
427 

TROLL 

140 
162 

0 
103 

TOTAL 

45 
0 
0 
16 
0 
0 
0 
0 
0 
0 

200 
200 
200 
200 

1,098 
846 
225 
821 

1,886 
1,014 

1,587 
2,193 
2,485 
828 

4,404 
5,231 
3,986 
3,055 
8,990 

30,819 

(14,218) 
(9,213) 

SOURCES 

Australia: Bureau of Rural Resources (Caton). Incidental catches of albacore in the Southern bluefin pole-and-line 
fishery declined after 1980. Sport catches from 1982 are estimated to be about 50 mt. 

French Polynesia: National Marine Fisheries Service (Sakagawa). 

Japan: National Research Institute of Far Seas Fisheries (Watanabe). 

Korea: National Fisheries Administration (Kim). The estimate presented for the 1989 calendar year represents the catch 
during the 1988/89 season, during which one vessel was active. 

Other: National Marine Fisheries Service (Sakagawa). 'Other Troll' includes catches by Canadian and Fijian trailers. 

Taiwan: Catch estimates are for the fishing season, e.g. the estimate presented for the 1988 calendar year represents 
the catch during the 1987/88 season. The catch estimate for the 1987/88 season was estimated by the TBAP and 
reported to SPAR 3. The estimate for 1988/89 was determined from catch and effort data processed by the National 
Taiwan University (Hsu). Estimates for the 1989/90 and 1990/91 seasons were reported to SPAR 4 by the National 
Taiwan University (Wang). 

New Zealand: Ministry of Agriculture and Fisheries (Murray). Catch estimates are for the fishing season, e.g. the 
estimate presented for the 1974 calendar year represents the catch during the 1973/74 season. 

United States: National Marine Fisheries Service (Sakagawa). 
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ANNEX 5 

Availability of data for the SPAR catch and effort database 

SOURCE 
VESSEL GEAR 

NATIONALITY TYPE 
TIME 

PERIOD STATUS COMMENTS 

AUSTRALIA AUSTRALIA 1985-1990 V Transferred from the Regional Tuna Fisheries 
Database. 

JAPAN 
JAPAN 

JAPAN 
JAPAN 
JAPAN 

JAPAN 

JAPAN 
JAPAN 

JAPAN 
JAPAN 
JAPAN 

JAPAN 

1983/84-1987/88 
1988/89-1989/90 

1952-1961 
1962-1980 
1981-1988 

1989 

Requested of NRIFSF. 
Provided to SPC during SPAR 3, Oct/90, though not 
available for distribution to SPAR group. 
Requested of NRIFSF. 

V Published by the Fisheries Agency of Japan. 
Provided to SPC during SPAR 3, Oct/90, though not 
available for distribution to SPAR group. 
Requested of NRIFSF. 

KOREA 
KOREA 

KOREA 
KOREA 

KOREA 

NEW CALEDONIA 

NEW ZEALAND 

NEW ZEALAND 

TAIWAN 

TAIWAN 

TAIWAN 

TAIWAN 

TAIWAN 

TAIWAN 

TONGA 

KOREA 
KOREA 

KOREA 
KOREA 

KOREA 

NEW CALEDONIA 

NEW ZEALAND 

NEW ZEALAND 

TAIWAN 

TAIWAN 

TAIWAN 

TAIWAN 

TAIWAN 

TAIWAN 

TONGA 

L 
L 

L 
L 

L 

L 

T 

T 

G 

G 

G 

L 

L 

L 

L 

1958-1974 
1975-1980 

1981-1982 
1983-1987 

1988-1989 

1983-1990 

1968/69-1981/82 

1982/83-1990/91 

1987/88 

1988/89 

1989/90-1990/91 

1954-1966 

1967-1985 

1986-1989 

1982-1990 

V 

V 

-

V 

-

V 

-

V 

-

-

V 

V 

V 

Requested of NFRDA. 
Published by the National Fisheries Research and 
Development Agency. 
Requested of NFRDA. 
Published by the National Fisheries Research and 
Development Agency. 
Requested of NFRDA. 

Transferred from the Regional Tuna 
Database. 

Fisheries 

Catch data only for 1968/69-1981/82. Requested of 
MAF. 
Provided by MAF. 

Data are unavailable at. Tuna Research Center, 
Taiwan National University. 
Provided by the Tuna Research Center, Taiwan 
National University. 
Requested of the Tuna Research Center, Taiwan 
National University. 
Data are unavailable at Tuna Research Center, 
Taiwan National University. 
Published by the Tuna Research Center, National 
Taiwan University. 
Unpublished data provided by the Tuna Research 
Center, National Taiwan University. 

Transferred from the Regional Tuna Fisheries 
Database. 

UNITED STATES UNITED STATES 1986/87-1990/91 V Data provided by NMFS. 

Key: G, driftnet; L, longline; T, troll; V available; - unavailable 
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ANNEX 6 

Availability of data for the SPAR size frequency database 

SOURCE 
VESSEL GEAR 

NATIONALITY TYPE 
TIME 

PERIOD STATUS COMMENTS 

AUSTRALIA 

FIJI 
FIJI 
FIJI 
FIJI 

FRENCH 
POLYNESIA 

JAPAN 

TAIWAN 
TONGA 
NEW ZEALAND 
UNITED STATES 

UNITED STATES 

L 

L 
L 
T 
T 

T 

1987-1989 

1990 
1990 
1989/90 
1989/90 

1986/87-1990/91 

V 

V 
V 
V 
V 

V 

Presented to SPAR 2, 
of Rural Resources. 

June 1989, by the Bureau 

Port sampling in Levuka. 
Port sampling in Levuka. 
Port sampling in Levuka. 
Port sampling in Levuka. 

Port sampling in Papeete. Weights available. 
Number of fish injured available. 

JAPAN 

JAPAN 
JAPAN 

JAPAN 

JAPAN 

JAPAN 
JAPAN 

JAPAN 

1988/89-1989/90 

1952-1985 
1986-1988 

1989-1990 

Provided to SPC during SPAR 3, Oct/90, though 
not available for distribution to SPAR group. 
Requested of NRIFSF. 
Provided to SPC during SPAR 3, Oct/90, though 
not available for distribution to SPAR group. 
Requested of NRIFSF. 

NEW ZEALAND 
NEW ZEALAND 

SPC 
SPC 
SPC 
SPC 
SPC 
SPC 

NEW ZEALAND 
NEW ZEALAND 

FIJI 
JAPAN 
JAPAN 
NEW CALEDONIA 
NEW ZEALAND 
UNITED STATES 

1972/73-1985/86 
1986/87-1989/90 

1990/91 
1988/89 
1989/90 
1990 
1988/89-1990/91 
1988/89-1990/91 

-
V 

V 
V 
V 
V 
V 
V 

Requested of MAF. 
MAF observer data. 

Observers aboard chartered vessels. 
Port sampling in Noumea by SPC staff. 
Sampled by SPC observers on JAMARC vessel. 
Port sampling in Noumea by SPC staff. 
Sampled by SPC observers. 
Sampled by SPC observers. 

UNITED STATES JAPAN L 
UNITED STATES KOREA L 
UNITED STATES TAIWAN L 
UNITED STATES UNITED STATES T 

1962-1972, 1987 V 
1962-1989 V 
1964-1989 V 
1986/87-1990/91 V 

Pago-based vessels: annual data; no area. 
Pago-based vessels: annual data; no area. 
Pago-based vessels: annual data; no area. 
Provided by NMFS. 

Key: G, driftnet; L, longline; T, troll; V available; -unavailable 
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ANNEX 7 

Fleet size for countries fishing South Pacific albacore during recent years 

SURFACE FISHERIES 

AUSTRALIA RECREATIONAL1 

CANADA TROLL 
FIJI TROLL 
FRENCH POLYNESIA TROLL 
JAPAN DRIFTNET2 

KOREAN DRIFTNET 
NEW ZEALAND TROLL 
TAIWAN DRIFTNET3 

UNITED STATES TROLL 

LONGLINE FISHERIES 

AUSTRALIA* 
FIJI5 

JAPAN6 

KOREA5 

NEW CALEDONIA 
NEW ZEALAND 
TAIWAN 
TONGA 

1986/87 

* 
0 
0 
0 

11 
0 

(100) 
0 
7 

1987 

65 
? 

307 
99 
3 
0 

53 
1 

1987/88 

* 
0 
1 
0 

21 
1 

(25) 
7 
43 

1988 

63 
? 

404 
104 

4 
0 

63 
1 

1988/89 

* 
2 
0 
2 

65 
0 

(200) 
71 
46 

1989 

96 
? 

464 
100 

4 
0 

45 
1 

1989/90 

* 

2 
0 
3 

20 
0 

(125) 
12 
49 

1990 

72 
(15) 
406 
72 
7 

25 
85 
1 

1990/91 

* 

(1) 
2 
4 
0 
0 

142 
9 
58 

Provisional estimates are given in parentheses 

1 The Australian recreational fleet include an unspecified number of outboard-powered trailer boats. 

2 The Japanese driftnet fleet includes 1 or 2 research vessels. 

3 Estimates for the number of Taiwanese driftnet vessels represent the number of vessels licensed to fish. 

4 Estimates for the Australian longline fleet include only domestic vessels (including 5 wholly Australian-owned 
ex-Japanese vessels in 1989 and 1990); Australian/Japanese joint-venture vessels are included under Japanese 
longliners. 

5 The Fijian longline fleet includes several vessels registered in Australian, Korea, Japan, Taiwan and the United 
States, but operated by Fijian residents. 

6 Estimates for the Japanese and Korean fleets represent the number of vessels covered by the SPC Regional Tuna 
Fisheries Database. 



. Albacore research commitments of SPAR member countries and organisa 

Research activity 

Age and Growth 
- Length frequency 
- Hani parts 

Reproductive biology 

Indices of abundance 

Stock boundaries 

Population dynamics 
models & stock assessment 
methods 

Tagging/Recovery 

Oceanography 

Historical Driftnet CPUE 

Longline/surface fishery 
interaction 

Observer programmes 

Spatial & temporal patterns 
in fisheries 

American 
Samoa 

DMWR 

X 

X 

X 

X 

11
1 

X 
X 

X 

X 

X 

X 

XX (k) 

X 

X 

Japan 
NRIFSF 

X 

XX (m) 

New 
Zealand 

MAF 

X 
XX (a) 

X 

XX 

(d,e) 

X 

X X © 

XX (1) 

XX (p) 

X 

China-
Taiwan 

NTU 

XX (0 

XX (h) 

X 

XX (n) 

XX (r) 

U.S.A. 
NMFS 

X 

XX (o) 

XX (g) 

X 

X 

X 

SPC 
TBAP 

XX (b) 
X 

XX (c) 

X 

X 

XX (i) 

xx 0) 

XX (o) 

XX (q) 

France 
ORSTOM 

FUI 
FD 

X 
X 

X 

X 

X 

X 

French 
Polynesia 
EVAAM 

X 

(X) 

X 

X 

X 

X 

New 
Caledonia 
MMAM 

(X) 

X 

X 

X 

KEY: (X = collaborator, XX = principal investigator, indicating a commitment to produce a report for the next SPAR meeting; brackets indicat 
to action items listed under Agenda Item 6) 



49 

ANNEX 9 
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Trend in longline nominal fishing effort (number of hooks) 
for albacore in the South Pacific 
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ANNEX 10 
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Distribution of albacore catch by American trollers operating 
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ANNEX 11 
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Length frequency distribution of albacore caught 
by longline, troll and driftnet fisheries in 1989 
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ANNEX 12 

Trends in the annual average South Pacific albacore CPUE 
(all latitudes)for Korean and Taiwanese longliners 
based in Pago Pago, American Samoa, 1963—1990 
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U.S. South Pacific albacore troll fishery CPUE during 
the core season (January/March) for the index area 
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ANNEX 13 
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U.S. South Pacific albacore troll fishery length-frequency histograms, 1986—1991 


