1982 17

Some considerations on the vertical distribution
particularly of the striped marlin in the Indian
Ocean and on the fishing characteristics of the
tuna longline gear.

Eiji HanawoTo", Tatsuo SHIBATA™ and Hiroyuki Okur™

ABSTRACT

The training ship Tosakaien Maru (467 gross tons) fished a series of 35 tuna longline stations in the
Indian Ocean in waters south of Sri Lanka in September-October 1981. The tuna longline gear consisted of
7 hooks per basket. Data were collected on the catches of tunas, billfishes, and sharks on the various
hooks of the gear (hooks No. 1 and No. 7 were the shallowest; hook No. 4 was the deepest on each basket of
gear), and the data were analyzed to study the vertical distribution of the various species, with
particular emphasis on the striped marlin, Tetrapturus audax. The results were as follows:

1. The highest proportion of striped marlin catches (46.2 percent) were made on the shallowest hooks,
Nos. 1 and 7, and averaged 23.1 percent on the two hooks. These results were similar to those for the
striped marlin in the Pacific Ocean tuna longline fishing grounds where experiments had been carried out
with 5 hooks per basket tuna longline gear. In contrast to the striped marlin, the catches of bigeye tuna
were greatest on the deepest hook, No. 4, and least on hooks Nos. 1 and 7. The results for the yellowfin
tuna were intermediate between the striped marlin and the bigeye tuna. Sharks also showed a tendency to
be most abundant at the surface with most of the catches made on hooks Nos. 1, 7, 2 and 6.

2. The combined results of the experiments in the Indian Ocean (present study) and in the Pacific Ocean
(previous study) indicated that striped marlin were caught in largest proportion at the calculated depth
of approximately 100 meters (24 percent in the Pacific and 23.6 percent in the Indian Ocean) fished by
hooks No. 1 and and 5 (Pacific) and Nos. 1 and 7 (Indian Ocean). The catches were least at approximately
200m, the depth fished by the deepest hooks. From these results, it is postulated that striped marlin may
occur in greatest abundance in surface layers even shallower (less than 60m) than the depths presently
fished by the tuna longline gear.

3. Nearly half (47.6 percent) of the striped marlin were landed alive. Of the other species, 42.6
percent of the bigeye tuna were landed alive whereas only 26.3 percent of the yellowfin tuna were landed
alive. Sharks constituted the largest proportion of viable landed fish (83.6 percent).
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Figure.1 A Schematic diagram of the tuna

longline gear used in the Indian Ocean
by the Tosakaien Maru.
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Figure.2 The locations of tuna longline
fishing by the Tosakaien Maru in the
Indian Ocean September-October 1981.
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Table 1 Construction details of the tuna longline gear used in present study, the average ship®s
speed during gear-setting operation, and the time required in setting the gear.

Length and No. used per basket

Float line

Branch line

Main line

Ship"s speed for
setting line

Hours required
to set line

20

28

54

9.5 knot

3.5 hours

Table 2 The proportion of striped marlin, bigeye tuna, yellowfin tuna, and shark catches made
on the various hooks of the tuna longline gear, the estimated hook depths, and the
number and percentage of fish landed alive.

Hook No. No. of fish | No. of fish | Percentage of
measured caught alive | fish caught
alive
Calculated depths
of hooks 103 146 186 203
Striped marlin
23.1 18.4 7.8 1.4 147 70 47.6
Bigeye tuna

4.6 14.3 20.4 21.6 547 233 42.6
Yellowfin tuna

11.3 20.5 13.6 9.4 445 117 26.3

Sharks
18.8 18.6 9.0 7.2 250 209 83.6
x +{( )x 1.4
Thunnus obesus
cot,sinhtany, Thunnus albacares
0.59
47.6
42.6
26.3 83.6
0.59 0.6 1979
23.1 20 30 17
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Figure.3 The proportion of striped marlin taken

on the various hooks of the tuna longline gear, 1976
shown by estimated hook depths, for both the 5-
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in the Indian Ocean (black bars).
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