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Studies on the albacore- X [V.

Distribution and movement of the albacore in the Indian
and the Atlantic Oceans based on the catch statistics of

Japanese tuna long-line fishery.

Tsutomu KoTO
(Far Seas Fisheries Research Laboratory)

The present report describes the distribution patterns and migratory movement of albacore Japa-
nese tuna longliners are exploiting in the Indian and Atlantic Oceans, based upon the catch and effort
statistics of the years 1961 through 1965 for both Oceans, and the data of length composition in the
catch from 1961 through 1965 for the Indian Ocean and from 1959 through 1966 for the Atlantic
Ocean.

The results are summarized as follows ;

1. In the Atlantic Ocean, there are two areas with high hooking rate, one in the northern (15°~
40°N) and the other in the southern (south of 5°S) hemisphere. In the Indian Ocean, an area
with high hooking rate takes place south of 10°S.

2. The areas with high hooking rate also appear to be continuous between southern waters of the
Indian and the Atlantic Oceans through off South Africa (See Fig. 1), The mean values of
hooking rate (1961~65) for 5° latitude and 10" longitude areas, show a southward expansion of
areas with high hooking rate beyond 35°S (See Table 1),

3. During the northern summer months (Apr.~Sep.), the center of area with high hooking rate is
located in the western half of the Ocean in the North Atlantic, and in the eastern half of the
Ocean in the South Atlantic respectively. The reverse situation prevails during the northern
winter months (Oct.~Mar.), In the Indian Ocean, the greatest concentrations are in the western
and eastern parts of the Ocean during the northern summer months, and in the central part during
the northern winter months.

4, The seasonal change in the relative abundance differs in areas north and south of 25°S, that is
the approximate southern boundary of albacore spawning grounds in both the Indian and .South
Atlantic Oceans. o

5. Generally speaking, immature fish are concentrated in the high latitude of both Oceans. On the
contrary, mature fish occur in the low latitude. But during the northern summer, the distribution
of immature fish of South Atlantic expand northwards as far as 10°S along the west coast of
South Africa.
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6. Based on the observations on the seasonal changes in the distribution pattern by length group in
the both Oceans, following movements and relations between the groups are suggested.

a) It is indicated that the mature fish move between east and west respectively in the South
and North Atlantic Oceans.

i) The direction of movement in the northern and southern hemisphere of the Atlantic
QOcean are opposite each other.

ii) It appears that the Caribbean Sea albacore are more closely related to the South Atlantic
one than those in the North Atlantic.

b ) It is indicated that the mature fish in the marginal areas of the western and eastern Indian
Ocean move intensively into the central area during the northern winter, and vice versa
during the northern summer. There seems a movement of similar type for the mature fish
in the equatorial areas.

i) The extensive movement of mature fish is represented by arrow A and B, which have
opposite directions (See Fig. 4),

ii) An extensive movement of mature fish as represented by the arrow A is supposedly an
apparent one which can only be traced by seasonal changes in relative abundance of 80~
90cm group.

¢) Some of immature fish in the Indian and South Atlantic Oceans move seasonally with
south-north direction along the both coasts of South Africa.

d) The recruitment of immature albacore up to the area north of 30°S seems to take place
during the northern summer.

e ) There may be a little intermingling between the North and South Atlantic mature fish.

f) It is inferred that an intermingling of immature fish may occur between the groups of the
southern Indian and southern Atlantic Oceans, although the extent of intermingling is

uncertain. But such an intermingling does not occur when the fish become mature.
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Fig. 1 The geographical distribution of albacore in the Indian and Atlantic Oceans
shown by average hooking rate.
Fig.1—1 Northern summer (Apr.~Sep.)
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Fig.1—2 Northern winter (Oct.~Mar.)

Table 1 Mean values of hooking rate (for the years 1961~65 inclusive)
for unit areas (5° latitude and 10° longitude areas) in the Indian
and Atlantic Oceans.

1) Atlant:c Ocean

T100— | 90— | 80— | 70— — 40— | 30— | 20— | 10w
9ow‘ BOW | T0W 6ow; SOW | 40W | 30W | 20w | 10W | —0| 10E | 20E
5—50N 0.00 | | - 0.00 |
40—45N 0.86 | 1.06 | 1.52 239‘ 0.01 | 0.40
35—40N | 0.88 | 2.45| 1.9 2.97 | 3.06 2.48! 0.40|
30—35N 0.69 | 1.36| 3.43 | 4.09 | 5.44| 2.39 | 1.65 1.90
25—30N | 0.07| 0.13| 2.22| 4.05| 4.89 | 5.28 | 2.36 | 2.24| 0.82 |
20—25N | 0.08| 0.44| 2.03| 3.23| 3.53| 2.7 | 1.92] 1.07| 1.24] ‘
15—20N | 0.04 | 0.64 | 1.17] 1.68 | 2.89 | 2.72 | 1.62| 0.69| 0.04 .w
10—15N 0.2 | 0.91] 0.79| 1.49| 1.25| 0.50 | 0.28 | 0.02 | ;
5—10N 0.17 [ 0.53 | 1.02| 0.67| 0.75| 0.80 | 0.56| 0.01' 0.19 |
0— 5N ‘ 0.50 | 0.85| 0.62 0.49 0.52| 0.46 0,27
0— 58 0.84 | 0.53( 0.73 1.04|‘ 0.45| 0.64| 0.88
5108 2.39| 2.51| 1.8 ] 0.99| 0.25| 0.17
10158 ! | 2.73| 2.59| 4.33
15-208 , | 1.9 | 2.05| 4.84
20—25S ‘ 2.31\ 1.98 | 2.71| 4,10 |
25308 , 2.73 | 1.69 | 5.05| 4.87
30—355 ! 5.33| 3.56| 6.26| 5.85
35—408 | i J 6.38 | [
40455 | 0.84 | 2.10 | i
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2) Indian Ocean

20— | 30— 40— 50— |e0— [70— 80— 90— | 100— | 110— | 120— | 130—
| 30E | 40E ' S0E ! 60E 70E ' 8E 90E 100E !ll()E 120E | 130E | 140E
1 1 | |
15—20N | 0.00 0.00 | 0.00
10—15N , 0.01  0.02 0.0 0.00| 0.00
5—10N : 001 0.01 001 0.00 | 0.01 0.00
0— 5N 0.02 0.02 0,09 0.08 0.02] 0.02
0— 55 0.00 0.25 0.07 0.6 0,20 0,08| 0,08 0,05 0.00] 0,00
5-10S 131 0.88 0.31 0.19 0.22| 0.40| 0.50| 0.30| 0.45| 0.04| 0.05
10155 | 1,60 | 2.9 | 1°41| 1.61| 2.00| 1.33| 1.14| 1.02| 0.82] 0.00
15-208 1.82 | 2.20 | 2.62 | 2.13| 2,94 | 2,67 | 1.59| 1.48 | 1.06 | 0.35 |
20255 1,97 | 2.20| 3.98 | 2.60 | 3.08| 1.57 | 0.80| 1.09| 1.51
25308 | 3.21| 4.03| 3.79| 4.09 1.02] 3.29| 1.32] 0.47| 0.62 | |
30—35S | 1.98| 4.32| 5.34| 4.26 | 4.25 1.44 | 0.37 | 1.58 | ;
35—40S | 2.10| 5.46 | | 125 | 1.6 |
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Fig. 2 Relative abundance of albacore for unit areas in northern summer as expressed
by the difference of hooking rate from the annual means.
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Fig. 3 The geographical distribution of albacore by average length
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Dotted square ; more than 90cm

Fig.3—1 Northern summer
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Fig. 4 The supposed migratory movement of fish in the Indian and Atlantic Oceans.
Arrows indicate general directions of the movement
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Fig. 6 Comparison between the length frequency distributions of immature albacore
taken in the southern Atlantic and southern Indian Oceans off South Africa.
A. Atlantic side (30°—35°S, 0°—20°E)
B. Indian side (30°—35°S, 20°—60°E)
C. Atlantic side (30°—40°S, 0°—20°E)
D. Indian side (30°—35°S, 20°—60°E)

Numerals denote number of measured fish

20 A =
NORTH ATLANTIC 52
OCEAN
10 n
sl B -
SOUTH ATLANTIC 2869
OCEAN
10 =1
£
> c '
 aof 1
w INDIAN 29841
2 OCEAN
g
w 10 =
o
w
81 91 101 m 121
BL (Cm)

Fig. 7 Comparison of the length frequency distributions of spawning albacore
among the North Atlantic, South Atlantic and Indian Oceans.
A. North Atlantic Ocean (15°—25°N, 50°—T70°W)
B. South Atlantic Ocean ( 5°—25°S, 10°—40°W)
C. Indian Ocean (10°—25°S, 60°—100°E)

Numerals denote number of measured fish.
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