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Vertical Distribution and Optimum Temperature of Bigeye Tuna
(Thunus obesus) in the Eastern Tropical Indian Ocean based
on Regular and Deep Tuna Longline Catches

Masahiko Mohri*' and Yasuaki Takeda®***

Vertical distribution of bigeye tuna and also their optimum water temperature were
studied on the basis of experimental results of catches in both regular and deep tuna
longline fisheries carried out in the Indian Ocean. Catch rate for the regular longline
sharply increased towards the last situated layer between 141-160m where the maximum of
4.9 was recorded. The large catch rate was also found in the case of the deep longline at
the depth below 200m; 7.4, 9.1 and 7.1-7.5 in the layers between 201-220m, 221-240m and
241-280m, respectively.

The catch rate averaged over all temperature zone was 2.2 for the regular longline, and
the catch rate became larger in the zone where the temperature lies within optimum water
temperature reported for the bigeye tuna (10-16°C); 4.3 for 13-16°C zone and 7.3 for 13-14
°C zone showing twofold and threefold, respectively larger than the average. For the deep
longline, the averaged catch rate was 4.6, and the catch rate was 6.1 in the zone for opti-
mum water temperature; considerably larger value of 7.4 was derived in the range between
11-14°C zone.
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Table 1. Data used in this study. Cruise, period,
and kind of longline are given.

Vessel name Survey period Longline gear

Koyo Haru Nov.15-24,1983
Hov.21-24,1984
Dec.16-24,1984
bec.1~4,1985
Dec.23-29,1985
Nov.28-Dec.3,1986
Dec,26-31,1986
Jan.z,1987

Regular longline

Tenyo Maru | Hay 14-23,1895

Hay 14-27,1996

Deep longline
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Fig. 1. Tuna longline fishing stations at which
data of bigeye tuna catch along with

water temperature were collected.
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Fig. 2. Schematic diagram of the regular tuna

longline (left, gear having 5 branch lines
per basket) and deep longline (right, 11
branch lines per basket).
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Fig. 3. Catch rates (catch per 1,000 hooks) of

bigeye tuna as a function of layer. (N:
=No. of hooks; N:=No. of bigeye tuna
caught).
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Fig. 4. Catch rates (caich per 1,000 hooks; @),
number of bigeye tuna caught (A), and
the numbers of hooks used (O), are plot-
ted in each water temperature zone.
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