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Relationship between water temperature and maturity status
of bigeye tuna caught by longline in the central and
eastern tropical Pacific Ocean

Koichi Hisapa*™

As for midium and large sized bigeye tuna, Thunnus obesus (Lowkg), caught by longline in the
tropical waters, some authors have reported that they seem to inhabit in the thermocline or just be-
low it; while other authors have pointed out that maturity of them, especially in the eastern tropical
Pacific, closely related to the seasonal and geographical change of the surface water temperature.

The present author tried to analyse the change of maturity condition of bigeye tuna taking
its relation to the vertical structure of the water temperature into consideration. The area
encompassed by 10°N and 10°S latitudinal lines, and 80°W and 160°W logitudinal lines was made
the object of the present study. Catch data were obtained from commercial longliners, and maturity
and water temperature data from longline research vessels. In either case the traditional longline
gears which provided with five or six hooks per basket were used and they were assumed to fish
a depth from about 50 m to 150 m. The results of analyses of those data are summarized as follows:

1. Commercial longline catches showed high CPUE values for bigeye tuna in three areas: 2°-
8°N, 110°-160°W; 2°-10°S, 100°-160°W and equatorial waters east of 110°W (Fig. 1).

2. Although mature fish occurred in a fairy wide range, they predominated in 4°-8°N, 110 °~
160°W area and 4°-10°S, 110°-160°W area. On the other hand, the whole area east of 110°W and
equatorial area west of 110°W were principally occupied by immature fish (Fig. 2).

3. The depth covered by warmer water above 24°C showed a longitudinal change, reaching
deeper in the west and shallower in the east. Especially it reached the deepest in the areas 4°-
6°N and 6°-10°S (Figs. 3 and 4).

4. Mature fish outnumbered in the area where water warmer than 24°C reached deeper than
50 m. On the other hand, in the area where the warmer water covered only above 50 m the pro-
portion of immature fish increased remarkably and in the area where the surface temperature was
below 24°C almost all fish were immature (Figs. 2-5). Thus, there seem to be a close relation be-
tween the maturity of bigeye tuna and the water temperature of their habitat, and mature fish seem
to increase in proportion to the degree of vertical coverage by the warmer water (at least over 24°C).

5. Tunas are generally considered to make distant spawning migrations from temperate waters
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to tropical ones. However, in the case of bigeye tuna inhabiting in the central and eastern tropical

Pacific, their vertical habitat segregation may be one component of their spawning migration.
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Table 1. Sources of data of ovary weight and sea water temperature used
for the present study.

Vessel Period of cruise Gonad weight Temp.

Chiba muru Sep., 1968-Jan., 1969 ‘ O ‘ O
Jul. - Nov., 1969 O O

; Apr.- Oct., 1975 O O

Daifuji maru | Dec., 1958-Jan., 1959 | O O
Jul. - Aug., 1959 O O

‘ Jun. - Jun., 1960 | O O

| May - Jun., 1961 | O O

. Feb.-May, 1963 O O

Aug.- Nov., 1963 O O

Sep. - Nov., 1964 O O

Iwaki maru ‘ Sep. — Nov., 1958 O —
Jan. — Feb., 1959 O —

Jan. - Mar., 1960 O —

Oct. - Nov., 1961 O O

Feb. - Apr., 1962 O O

Jul. -Sep., 1962 @) O

Nov., 1962-Mar., 1963 O

Jun. - Aug., 1963 @) e

Apr.— Aug., 1967 O

Nachi maru Aug.- Sep., 1959 O O
Mar.— Apr., 1960 O )

| Sep. - Nov., 1961 = o

| Feb. - Apr., 1962 O O

Sagami maru Apr.- Jul., 1958 O O
Sep. - Nov., 1958 O O

Aug.-Oct., 1959 0O =

Apr.— Jul., 1960 ) O

Jul. - Sep., 1961 Q) O

Dec., 1961-Feb., 1962 O O

Dec., 1964-Feb., 1965 @) O

Shinmiyagi maru Dec., 1963-Mar., 1964 9 @)
May - Aug., 1964 O

Apr.— Jul., 1965 O O

May - Jun., 1966 O O

Mar.- Jul., 1967 O O

Apr.- Oct., 1970 O )

May - Dec., 1971 O O

Jul., 1972-Feb., 1973 O O

Taisei maru Jul. - Sep., 1958 O @)
Jul. - Sep., 1959 O O

Mar.- May, 1960 &) O

Jul. - Sep., 1961 O | O

Jun. - Aug., 1962 O | o)

Jun. - Sep., 1963 O %)

Dec., 1963-Mar., 1964 O O

Jun. - Nov., 1964 O O

Feb. - May, 1965 O O

Sep., 1965-Jan., 1966 '®) O

Apr. -Sep., 1966 % D

Dec., 1966-May, 1967 @) O

Aug., 1967-Mar., 1968 O O

Apr.-Oct., 1968 O O

Dec., 1968-Jul., 1969 O @)

Sep., 1969-Apr., 1970 O O

May - Dec., 1970 O O

Jan. - Sep. 1971 O O
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Fig. 3-1. Distribution of mean temperature at surface in the central and eastern tropical Pacific,

by quarter, 1958-1975.
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Fig. 3-3. Distribution of mean temperature at 100 m layer- in the central and eastern
tropical pacific, by quarter, 1958-1975.
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Fig. 4.

Distribution of depth covered by water above 24°C.
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