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Synopsis

Recent development of tuna longline fisheries in the Indian Ocean has covered nearly the
entire Ocean, north of 50°S, and the most recent stock assessment of the Indian bigeye tuna
showed that the latest level of the fishing effort to the species has reached close to the degree
at which the full utilization of the stock is attained (FAO, 1968). This directs us to put an
emphasis on making the stock structure clear as soon as possible, since the stock structure has
not been fully described on the whole ocean-wide basis because of the limitation of spatial
coverage of data in earlier years. By reviewing the available data and informations relating
to the distribution, size composition, sexual maturity and morphometrics, the stock structure
of the bigeye tuna in the Indian Ocean will be examined in the present paper.
DISTRIBUTION: The bigeye tuna in the Indian Ocean are distributed more or less in ab-
undance almost all over the Ocean north of the northern margin of the West Wind Drift, that
is north of approximately 35°S which is the southern boundary of the distribution. It is ap-
parent from the distribution of the average hook rate, the catch per unit of effort, (Fig. 2),
that there are two main distributing regions, each of which occurs continuously in a zonal
band on east-west direction. The one is exXisting in the entire equatorial area throughout the
year (Equatorial Group) and the other in the area between 25° and 35°S in southern summer
(Southern Group). The mechanism of dense occurrence of the Southern Group in southern sum-
mer is presumed to be associated with the formation of the seasonal thermocline at the depth
of the inhabiting layer, 100~150 m deep. Other than the two zonal concentration of the fish
mentioned above, it should be mentioned that the appearance of high hook rate in the area
south of the southernmost tip of South Africa in all seasons is suggestive of the possibility

of the intermingling of the species between the Indian and the Atlantic Oceans.
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SIZE COMPOSITION : Size frequencies distributions of the longline catch (Fig. 5) indicate
that the major components in both Equatorial and Southern Groups, namely in the main di-
stributing areas, are comprised of small-sized group (less than 120 cm in fork length) and me-
dium-sized group (120~152cm). On the other hand, large-size group (more than 150 cm) tend
to be distributed in the marginal area of the concentrated regions, though the proportion in
the size composition is not so large as those of other two smaller groups. The relative occur-
rence of the large-sized group in the size composition of the catch in the whole Indian bigeye
tuna is apparently less than that in the Pacific. This may be attributed to the effect of fish-
ing in earlier years, slower growth rate, shorter life span and/or less availability in large-sized
fish than those in the Pacific bigeye tuna. There is, in the Equatorial Group, a slight tendency
towards increased average weight of the fish to the westward. However, this tendency is not
so remarkable as the case, though opposite in the direction, of the Pacific bigeye tuna in which
the separation of habitat by size is suggested.
SEXUAL MATURITY : The examination of the Gonad Index (relative ovaries weight to
length) shows (Fig. 7) that the Equatorial Group inhabiting in the higher surface water tem-
perature is sexually in high activity throughout the year and seems to be related to spawn-
ing, and that, on the contrary, the Southern Group in the lower surface temperature is sexually
inactive and probably in the coursz of feeding migration. Judging from the high Gonad Index
values of the Equatorial Group, together with the occurrence of larval bigeye observed through
the net collection (Ueyanagi, 1969) and the successful artificial fertilization of bigeye tuna in
the western equatorial area (Kume, 1962), the spawning area is supposed to be widely ranged
in nearly entire equatorial area.

STOCK STRUCTURE : Concerning the stock structure of the bigeye tuna in the Indian

Ocean, the following informations and considerations are noted to be of importance;

(1) The difference in sexual maturity between Equatorial and Southern Groups suggests that
both Groups should intermingle with each other in north-south direction and genetically,
therefore on a large scale, probably some time(s) in the coursz of the life cycle. This is
a good evidence that the Indian bigeye tuna are closely related internally.

(2) The continuity of the geographical distribution of each of two main Groups on an east-
west axis suggests at least the difficulty of detecting the area of the separation of the
stock, which, however, would not necessarily infer the stock to bz homogeneous.
Unfortunately, there is obtained no helpful information on the east-west migration of the
fish.

(3) A morphometric comparison (Hiyama and Kurogane 1961), though not a conclusive result,
indicated the probable areal difference in some characters within equatorial groups. This
intimates the inter-area intermingling to be complicated.

(4) As mentioned aforehand, there must be an intermingling of bigeye tuna between the In-
dian and the Atlantic Oceans.

(5) The relation of the Indian bigeye tuna to the Pacific ones is slight, and to the bigeye in
the Banda-Flores Seas is closer than that to the Pacific ones (Morita, MS).

In conclusion, it is the opinion of the authors’ that there would be a single stock in the Indian

Ocean on the basis of the present information available and the considerations stated above.

It is, however, pointed out that there would be a complicated intermingling within the stock.
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Fig. 2a.

Distribution of bigeye tuna in the Indian Ocean by quarter-of-the-year,

expressed as average hook rate over five years, 1963-67; first quarter.
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Ditto; fourth quarter.
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