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Investigations on tuna hand-line fishing ground and some
biological observations on yellowfin and bigeye tunas
caught in the northwestern Coral Sea.

Koichi Hisapa
(Far Seas Fisheries Research Laboratory)

In 1965 Japanese longliners tried and found it profitable to exploit pelagic shoals of yellow-
fin and bigeye tunas in the northwestern Coral Sea during the limited period between October
and December. This fishing operation, called hand-line or tezuri, depends almost exclusively
upon the two species, while the longlining catches various tunas and billfishes distributed there.

The surface hand-lining is limited in time and space of operation. The catch records for
five years including 1965, 1966, and 1968 through 1970 show that the fishing activity lasted for
only 13 to 39 days within an area between Lat. 14°S and 18°S, Long. 145°E and 148°E (Figs. 1-3,
Table 1). In 1968, sporadic operations appeared in the waters between Lat. 18°S and 20°S, Long.
152°E and 153°E. FEach year bigeye tuna dominate in the very beginning of the hand-lining
period at surface temnerature of about 26°C, and yellowfin tuna take the place during the
later warmer period (Fig. 17). The hand-line is more efficient, in the limited time and space,
than longline for catching yellowfin and bigeye tunas. Average value of catch-per-boat-day of
hand-line was about 4 times of that of longline for yellowfin tuna and about 26 times for bigeye
tuna.

There is found a considerable difference in size composition and ratio of matured fishes in
the catch due to type of fishing. Yellowfin tuna specimens taken by hand-line coincide in range
and modes of body length composition with those by longline in the same period of season
(Figs. 6 and 7). But “matured fish” with gonad index of 1.6 or above comprised 70 percent
in hand-line catch while only limited portion in longline catch from the same area in the same
month (Fig. 11).

Difference in size composition by type of fishing is conspicuous in bigeye tuna. Most of
hand-line catch are between 80 and 120 cm in body length, and a single mode appears around
90 to 110 cm. Large-sized individuals over 120 cm are abundant in catch by longline, which
exhibit two modal groups of about 100 cm and 130 cm (Fig. 9). “ Matured fish” with a higher
gonad index than 3.0 comprise only a limited portion in the catch from the Coral Sea, 15 per-
cent in hand-line catch and 5 percent in longline catch (Table 4). Dominant group consists of
“maturing fish” with gonad index between 1.1 and 3.0 in hand-line catch, but “not-maturing
individuals ” with the index less than 1.1 in longline catch (Figs. 13 and 14).

Both hand-lining and longlining may depend on the same stocks of yellowfin tuna which

* 197345 H19RZE  mPAUKEEIEATER  H98%



36 A B = —

are in the course of southward migration off the east coast of Australia as indicated by fairly
good coincidence of fishing season and by resemblance of length composition of catch. Space
and time variations of gonad index of the species indicate that the following explanation is

<

possible for the the surface concentration of the “matured fish” in the waters under discus-
sion. Yellowfin tuna spawn in warm water of 26°C and above as already reported by some
authors, and also as shown by present observations that the “matured individuals” dominate
in the hand-line catch from the warm surface water, and increase even in the longline catch
as the isotherm contour descends toward subsurface layer where the longline hooks are

set. It is probable that the

3

‘matured yellowfin tuna” are concentrated in the upper layer dur-
ing the hand-lining period when the warm water covers there. As the warmer water expands,
not only horizontally but also vertically, the distribution range of “matured fish” may be
expanded to the deeper layer and they appear in the longline catch then the catch of hand-line
in the surface layer decreases substantially.

Most of bigeye tuna in the hand-line catch are small in size and are supposed to be dis-
tributed mainly in the surface layer. Short duration of dominance of this species in the catch
implies that the small bigeye tuna are concentrated close to the 26°C front near the surface,
and are captured by the surface gear only when the front passes through the fishing area (Fig.
179

Further examinations must cover the distribution of whale shark and topographic features
of the area in relation to the concentration of the tunas. It is also required to survey whether
or not the tunas are densely distributed nearer to the surface in other area outside of the

hand-line fishing grounds where the 26°C front extends in the shallow layers.
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Fig. 1. Distribution of fishing
effort of hand-line operations,
compiled by one-degree square,
in terms of boat-days, in the
Coral Sea, 1965, 1966, and 1968~
1970.
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Table 1. Period, duration and number of boats of hand-line operation
made by longliners in the Coral sea, 1965-1970.

Year Period Duration in days Number of boat
1965 27 Nov.— 9 Dec. 13 21

1966 4 Nov.—27 Nov. 24 29

1967 No available data

1968 3 Nov.—18 Nov. 16 15

1969 23 Oct.—30 Nov. 39 13

1970 30 Oct.—16 Nov. 18 8
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period, in hand-line operations in the Coral Sea, 1965, 1966, and 1968-1970.
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Table 2. Number of boat-days, catch in number and catch-per-boat-day of yel-
lowfin and bigeye tunas in hand-line operation made by longliners in the
Coral Sea, 1965-1970.
Nimber of Catch in number Catch-per-boat-day
Year [ =—
boat-days Total Yellowfin Bigeye | Total Yellowfin Bigeye
1965 113 27,186 15,756 11, 430 240.6 139.4 101.2
1966 280 19, 288 12,937 6,315 68.9 46.3 22.6
1967 — — No available data — — —
1968 140 22,785 9,692 13,093 162.8 69.2 93.5
1969 154 16, 232 12,643 3,589 105. 4 82.1 23.3
1970 40 2, 340 989 1,351 58.5 24.7 33.8
Total or 727 87,831 52,053 35, 778 120.8 71.6 49.2
average ‘
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Fig. 8. Body length composition of yellowfin tuna
in pole-and-line operation in the Coral Sea,
1969 and 1970.
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Table 3. Number of operations, and catch-per-operation of tunas and billfishes of
longliners in the northwestern Coral Sea (Lat. 10°S-20°S, Long. 140°E-150°E)
during the fourth-quarter (October-December), 1965-1970.

Number - Catch-per-operation
Yaer |of opera- . .
] X y Yellow- Sword- Striped Blue Black Sailfish &
tions Total |Albacore Bigeye fin fish marlin marlin marlin Spearfish
1965 872 37.5 3.8 2.4 15.9 0.3 0.1 0.4 13.9 0.7
1966 1,142 37.6 2.5 3.2 24. 4 0.1 0.2 0.4 6.4 0.3
1967 313 29.8 0.9 0.5 12.8 0.2 0.2 0.5 14.2 0;5
1968 450 30.5 0.7 2.5 15.4 0.4 0.1 0.4 10.5 0.5
1969 652 33.2 0.7 1.6 16.3 0.3 0.1 0.4 13.1 0.7
1970 739 39.7 1.7 1.0 23.9 0.4 0.2 1.1 10.8 0.6
Average — 34.7 1. 7 1.9 18.1 0.3 0.2 0.5 11.5 0.6

JKEEFT A WIFEES (1967-1972) O¥FkHC X %, Data from Fisheries Agency of Japan (1967-1972).
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Fig. 9. Body length composition of bigeye tuna in hand-line and longline
operations in the Coral Sea, 1965-1970.
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Fig. 12. Latitudinal change of monthly gonad index composition of yellowfin tuna
in longline operation in the northwestern Coral Sea, Lat. 10°-20°S, Long.
140°-150°E, 1965-1970.
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Fig. 13. Gonad index composition of bigeye tuna in hand-line and longline
operations in the northwestern Coral Sea, Lat. 10°-20°S, Long. 140°-150°E,
1965, 1966, and 1968-1970.
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Shade denotes gonad indices over 3.0.
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Fig. 14.

Relationship between body length and gonad index of bigeye

tuna in hand-line and longline operations in the Coral Sea, 1965-

1970.
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Table 4. Gonad-index composition of big-
eye tuna over 100 cm in body length
taken by hand-line and longline in the
Coral Sea, 1965, 1966, 1968-1970.

Gonad index Hand-line | Longline
0.1—1.0 13% 55%
1.1—2.0 43 37
2.1-3.0 25 4
3.1 and higher 19 5
Number of 188 189
specimens

®: 3574 Longline
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Lat. 16°S, 146°E, the Coral Sea, 1965, 1966, and 1968-1970.
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Shade denotes temperature over 26°C.
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Fig. 16. Five-day average of surface temperature in the selected area
covering hand-lining ground, Lat. 14°-18°S, Long. 144°-148°E, the
Coral Sea, 1965-1970.
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Open circles denote presence of hand-line operations.
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Fig. 17. Five-day average of ratio of yellowfin and bigeye tunas in hand-line catch
and of surface temperature, in the selected area covering, hand-lining ground
Lat. 14°-18°S, Long. 144°-148°, 1965, 1966, and 1968-1970.
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Fig. 18. Number of larva-net hauls (open square of upper panel), number
of hauls successfuly collecting larval yellowfin tuna (closed square of
upper panel) and number of larvae per successful haul (lower panel) at
stations grouped by surface temperature in 13 survey cruises of R. V.
Shunyo Maru in the western Pacific Ocean, 1960-1967.
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1970.
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Appendix figures

YV IEOFH VBRI E T OHL.

Hand-line fishing areas and adjacent waters.

PV IEOFHOBRELCBT S 1° T, BERBRTF AL, A FO
1H8ER Y RERKOLERI51E, 1965, 1966, 1968-1970 4E,

Distribution of operations and catch-per-boat-day of yellowfin and
bigeye tunas of hand-line operations by five-day period and by one-

degree square in the Coral Sea, 1965, 1966 and 1968-1970.
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Bold quadrangles denote hand-line fishing areas, shaded area covers coastal side of The Great

Barrier Reef or the 100-fathom contour, and numerals denote depth of the sea in fathom (1.829m).

Produced from the Japan Hydrographic Office Charts Nos. 816 and 824.
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Appendix figure 2. Distribution of operations and catch-per-boat-day of yellowfin and bigeye
tunas of hand-line operations by five-day period and by one-degree square in the Coral
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