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Synopsis

Since the inception of the tuna longline fishery in the Indian Ocean in 1952, the recent
fishing activities have covered almost the entire Ocean and increased the influence on the
vellowfin tuna, Thunnus albacares. Recent stock assessment of the species in the Indian
yvellowfin tuna has indicated the remarkable decrease in the level of the stock and the dimini-
shing of average size of the catch, and consequently reached the conclusion that the increase
in the fishing intensity on the yellowfin stock would not yield the increment in catch. Under
these circumstances, the necessity of improvement is recognized. In this study, the urgent
concerns are the reconsideration of the population structure of the Indian yellowfin tuna, on
the basis of the data obtained from the longline fishery from 1961 through 1965. At the same
tim=, the past biological informations were reviewed including the morphometrics study. The
results are summarized as follows;

1. The yellowfin fishing grounds in the Indian Ocean are located in the equatorial area
between 10°N and 10°S and continuously the area along the east coast of Africa. In the
equatorial area, the east-west change in average hook rate shows the low hook rate area
existing at about 100°E. As seen in Fig. 2, two high hook rate areas are separated at this
latitude, the Western Group and the latter of which has its center of the distribution in the
Banda Sea.

2. Seasonal change in the hook rate of the two Groups are contrary to each other. The
Eastern Group shows the higher hook rate in the second semester of the year when the hook
rate of the Western Group is lower.
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3. There is a tendency that the average size becomes larger as the area shifts apart from
the main distributing area. =

4. In the area at about 100°E remarkable changé in the size composition is observed in east-
west direction,

5. Recruitment of the small yellowfin to the fishing ground s=zems to occur in the second and
third quarters of the year.

6. The areas of high hook rate of small-sized group (less than 120cm in fork length) occur
in respective Groups throughout the year. The large-sized group (more than 120 cm) shows
the same pattern but has a wider range geographically.

7. The discontinuity in the distribution and the size composition at about 100°E suggests the
possible two separated stocks, Eastern and Western Groups, in the Indian Ocean. However,
it should be noted that the contrary seasonal change in hook rate of two Groups could give
rise to a possibility of the intermingling between two Groups.

8. No intermingling between Western Group and the Atlantic yellowfin tuna seems to be at
least superficially expected. The relationship between Eastern Group and the Pacific yellowfin
tuna was not examined in this study.

9. The examination of the information on spawning does not indicate the distinct separation
of the spawning grounds in the eastern and western areas. No information is obtained from
the Banda Sea, the center of the distribution of the Eastern Group. Therefore, it is not clear
if the Eastern and Western Groups are apparently separated at the stage of recruitment to
the longline ground or the both Groups have their own spawning ground independently.

10, Kurogane and Hiyama (1958) observed three morphometrically independent groups in the
Indian Ocean. Among them, the one group to the west of the central Indian Ocean is included in
the Western Group. Other two groups, in the areas southwest of Andaman Islands and south
of Small Sunda Islands, are included in the Eastern Group. This suggests that the possi-
bility of plural stocks would be in existence within the Group.

11, Mimura and Nakamura (1959) stated that “Even if the Indian yellowfin tuna has a
character to be locally independent, the population structure is considered to be so complicated
that it might be impossible to separate simply the population into the local unit stocks”. In
this study, though the Eastern and Western Groups are established apparently, it is not dis-
tinct to what extent the degree of separation is high. In conclusion, the authors lay stress
on the apparent separation between Western and Eestern Groups at about 100°E, and still
have the same opinion on the population structure of the Indian yellowfin tuna as Mimura

and Nakamura’'s.
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Fig. 1. The geographical distribution of yellowfin tuna on the yearly basis in the
Indian Ocean.
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Fig. 2. The average year’s fish abundance by fishing ground and quarter-of-the-yezr.
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Fig. 3. Seasonal change in the hook rate of yellowfin tuna by areas in the Indian Ocean.
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Fig. 4. Distribution of mean hook rate by quarter-of-the-year and 5° area.
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Fig. 5. Distribution of the difference between quarterly hook rate and yearly mean
value within the same 5° area.
— : less than the yearly mean value

+ : greater than the yearly mean value
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Fig. 6. Latitudinal comparision of the length frequencies distribution of yellowfin
tuna among areas divided by 10° in Latitude.
N: Number of fish
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