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On the Fluctuation of Yellowfin Tuna
(Thunnus albacares) Resources in the Indian Ocean .

Tsutomu NisHiDA *

Abstract

Historical catch, CPUE and fork length data of yellowfin tuna (YFT) were analyzed for 3
types of fisheries [industrial longline fisheries (LL), industrial purse seine fisheries (PS) and
artisanal fisheries (AF)] operating in the Indian Ocean, in order to investigate fluctuations in
the YFT resource.

Annual LL catch in the 1950-60’s was steady (38,000t), but decreased by 3026 in the 1970-
80’s. Annual AF catch gradually increased from 4,200 to 19,000t (1965-85) and sharply
increased to 39,000t in 1987-88. Full-scale PS operations started in 1984 and catch increased
drastically to 56,000-110,000t during 1984-88, which urges investigation into the interactions
among PS, LL and AF.

Annual catch-per-unit-effort (CPUE) of LL was concluded as an accurate index of YET
abundance, whereas those of PS and AF (Maldivian pole & line fisheries) were considered
crude indices. Abundance of adult YFT (age 2 yrs or older) caught by LL has gradually
decreased since exploitaion began in 1952. The recent population level of adult YFT is about
25% of the original virgin stock. Immature YFT (age 0 and 1 yr) abundance in the PS fishing
grounds has been constant in spite of heavy catch. The recent CPUE trend in Maldivian
fisheries showed a sharp decrease, which might be influenced by PS since movements of
immature YFT between both fishing grounds have been proved by the tagging experiments.

Percent size frequency distributions of LL data implied that virgin adult YFT resources in
the 1950’s were strongly impacted by LL itself. There were no significant changes in the size
frequency distributions afterwards.

Patterns of size frequency distributions of LL, PS and AF indicate that LL catches only
adult fish, while PS harvests both (7025 of immature and 30% of adult in terms of number of
fish) and AF catches mainly immature. Based on information on the deployment depths of
-different gear types, YFT size likely increases proportionally with water depth.
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Fig. 1. Average species composition of catch (in
weight) of six commercially important tuna and
tuna-like species in the Indian Ocean (1978-88).
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Table 1.

Source of information.

Type of Fishery

Catch and effort data

Fork length data

Industrial longline
fishery(1952-88)

Industrial purse seine IPTP database
IPTP(1990 2 )

.. fishery(1982-89)

Artisanal fishery
(1964-88)

[PTP database
IPTP (1986 ; 1987 ; 1990 a)

IPTP database
IPTP (1986 ; 1990 a )

NRIFSF database

IPTP database

IPTP (1986 ; 1989a ;
1989Db ; 1990 ¢)

IPTP

. Indo-Pacific Tuna Development and Management Programme

NRIFSF : National Research Institute of Far Seas Fisheries, Fishery

Agency of Japan.
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Fig. 3. Trend of annual yellowfin tuna catch by
type of fishery in the Indian Ocean.
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Fig. 5. Trend of annual yellowfin tuna catch by
the industrial purse seine fishery country in the
Indian Ocean.
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Fig. 6. Trend of annual yellowfin tuna catch by
the artisanal fishery country in the Indian
Ocean.
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Fig. 7. Trend of annual CPUE (hooking rate,
number of fish/1,000 hooks) of yellowfin tuna
by the industrial longline fishery country in the
Indian Ocean. Japanese CPUE trend (1957-88)
was regressed by CPUE =436 e 0-98(1) 5p4
depicted by the smooth decreasing solid curve.
With this curve, annual Japanese CPUE trend
from 1952-56 was predicted since CPUE values
in these years were too high and considered to
be biased, probably due to the start of the
exploitation in the virgin fishing grounds. The
predicted curve was drawn by the smooth
dotted line.
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(IPTP, 1988).
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