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The relationship between the catches of tuna and hydrographic conditions in South-East Pacific
region (latitude 5°N—12°S, longitude 145°W—115°W) was investigated by using the catch data of
tuna and Digital Bathythermograph (DBT) data from December 9, 1980 to April 2, 1981. The results
are as follows:

The study area were located in South Eguatorial Current regions including equatorial upwelling
regions in 5°N to 12°S. The horizontal mean temperature at the depth of 10m on the first quarter
months in the study area was about 25°C and the salinity of those fishing areas ranged from 34.8 to
35. 0%,-

Yellowfin tuna and bigeye tuna were mainly caught in SW vertical temperature profile type,
which the depth of thermocline ranged from 100m to 300m, and temperature difference of thermo-
cline was about 12°C. The deeper the depth of thermocline, the more the catches of tuna. While
albacore tuna was caught well in SS vertical temperature profile type which the temperature of
thermocline ranged from 9°C to 26°C and its gradient was very smooth.

The depth of 1 mi/l surface of dissoved oxygen content ranged from 100m to 200 in the South-
¥ast Pacific between longitude 140°W-100°W, but it was shallower than 100 near the North-South
American continent. The catches of bigeye tuna were larger than those of yellowfin tuna in South
Equatorial Current region.

As approaching to the South and North American continent, the catches of yellowfin tuna and
bigeye tuna decreased because the thermocline becomes shallower and steeper and the depth of the

1 ml/l surface of dissolved oxygen content became shallower.
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Fig. 1. Location of fishing area.
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Fig.2. Types of water temperature profiles at the
fishing ground in the South-East Pacific
Ocean.
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Fig. 3. Horizontal distribution of types of vertical
water temperature profile,
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Fig. 4. Vertical profiles of temperature and dis-
solved oxygen along longitude 135°W. The
research vessel and data of observation
are shown at the top (After Hanamoto,
1986).
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Fig. 6. Distribution of salinity (1930~1965) at surface water in pacific Ocean, first quarter
(After Batkely, 1968).

S e

|00E 120 140 160 180 B0 140 120 100 80W

Fig. 7. Depths of 1mi/l surface of dissolved oxygen content. Number is depth in 100 unit
(After Hanamoto, 1986).
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Fig. 9. Horizontal distribution of catches of tuna
species in south-east Pacific Ocean (Dec.
9, 1980~Apr. 2, 1981).

Table 1. Horizontal distribution of caiches of tuna species in the south-west Pacific

Ocean
Area o Location Number of catches Number

Longitude Latitude Alb.  Big.  Yell.  Else ©°f set

A 119°30/'W — 120°30'W 11°30°S~13°00’S 58 217 39 22 12
B 115°30'W — 116°30'W 10°00’S—11°30’S 6 29 9 24 4
C 122°00°W — 122°30'W 11°007S—12°00'S 37 69 11 9 4
D 126°00’W — 120°00/'W 4°30'S— 5°30’S 0 61 20 14 5
E 124°00/'W — 124°30/W 0°30’S— 1°00’S 0 18 1 10 1
F 124°30'W — 125°00'W 2°00’S— 3°00’S 0 17 1 9 2
G 129°30/W — 130°00’'W 3°30/S— 4°00’S 0 7 4 2 1
H 132°30/'W — 135°30’W 4°00’S— 6°00’S 0 297 75 28 12
I 140°00’W — 144°00’'W 5°00/S— 7°30’S 5 307 106 27 14
J 145°30’W — 146°00'W 10°007S—10°30’S 28 19 3 3 1
K 139°00’W — 141°30'W 2°00’'S— 4°3(0’S 0 111 19 5 6
L 143°30°W — 144°00'W 4°30’S— 5°00’S 0 3 i 5 1
M 146°30’'W — 147°00’'W 4°00’'S— 4°3(’S 0 11 5 2 1
Total 134 1156 293 2 64
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Fig. 10. Distribution of tuna species in the Pacific
Ocean(After Minato Shinbun, 1969).
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Fig. 11. Depth(in meters) of the seasonally con-
stant thermocline (middle of the layer)
in the eastern equatorial Pacific Ocean in
October (After Wyrtki, 1965).
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Table 2. Optimum temperature for albcacore, bigeye, and yellowfin tuna

Species Author Temperature Area Remark
Albacore Uda (1952) 17—18°C NW Pacific Surface temperature
co .
Laurs (1978) 10—12°C Using sonic tags in the thermocline
layers
Laevastu ef 18—22°C World Ocean Optimum SST based on literature
al. (1963) surveys
Squire (1963) 13.3°C NW Atlantic Mean hooking temperature
Nepgen (1970)  18—21°C S. Africa Optimum SST
Bigeye west coast
Uda (1952) 18—22°C NW Pacific ”
Park (1972) 26—27.4°C Indian Ocean Hooking temp. at the depth of 93—
162 m
Park (1972) 17.6—20.4C South China Sea ”
Lavevastu et 21—24°C World Ocean Optimum surf. temp. based on
al. (1963) literature surveys
Squire (1963) 22.4°C NW Atlantic Mean hooking temperature
Hamuro (1963) 22—23°C Indian Ocean Hooking temp. at the depth of 90 m
Yellowfin Nepgen (970) 18—21°C S. Africa Optimum SST west coast
west coast
Uda (1952) 21—-24°C NW Pacific ”
Park (1972) 25.8—28.2°C Indian Ocean Hooking temp. at the depth of
93—162 m
Park (1972) 18.4—21°C South China Sea ”

— 367 —



WK - EF - HETF - &ED - AME0R

RETE Tl el R E4A
o, ol Erhel vt ool sd WE wi s okl A
EEBE 1ml/lE £ KB BEECFi 1S
gl B&o AgA Fddea 44T 5 vk

g, Fig. 9elA G ehgoizl gol o=l A, C,
B, JiEEE AHue, Adde] IgRE BEER
o] wo AR 1249 Rio = MER <Fid
ve) JAlde b 1] Lo oEy oflmE
o]F E& JHdo] &2 Ao v}(Fig.3, Table 1). 2
#d AlEE TR kil AE EBEE 4Ed 2
2 KB BEFT TRl ABRY ME R} o 2°C
AR %k 25 ARt FE ke
K BE = o) A& 200~250m (Yoneta and
Saito, 1973)4] BE 446E 29 I HRENA &
o] WEER TS 20.11~23.74°Colv] Afade
15.89~19.60°C & e} Wigieh. o) BE H%E Uda
(1952)9] A hade] FAES vl ad o d=4 &
A A who]l H3) AR BE 5% g
(table 2). z#v JHERE ol TR, 1977)4)
Vet gl B BEAES o Bl o9
D2 3 &Ml HalEe] wgw JERE =
o™ 5 BPES URd HE 2y

Yoneta and Saito (1973)% EFAEZEGAA @A
SRl gt e ® thE el T Bo Wl AR
o] Z Al Jehdelz 59z Saito and Sakaki (1974)
= W kA A g Y kBN B M

& 200~300m Bl A 2.2~2.7%0] 3. 380m Fol
AL 1.2%% 150m Bro g 23 o Zo}

A odr e B

A gl ggeld $iE 4ot Awsl HWeba sl

ERA ARl A 850l gl A F2
= AL A BEY Zolst 8°S LEdA 2
AR 1w 7 FEo1t ksl AsAS] o Fol et
A7A .

= #

B AEHEY 9% 5°N~12°S, 7= 115°W ¥
o4 1980u3 124 9¢ e 1981 449 24 AH
#¥ Ax) @ HiEs] DBT gk wlo| =& A=
o, #ER BEY A4 wEY KB SHE BE
D BME OATEEY BE RES od A2 BEY F
E YolE HRe e 2

B HBRAA HEol Falx EBRE U= 5°N~12
°S 9 FHFi BHERE Tt HAE BRI

=, o] ¥R 1,2,399 o] 10m e K K¥EH
HEE A ag 71~°4 e EERY EES 25°C A
Y& & 4 9k =, 9] BRY WHLS 34.80~
35.00% <t

TR 4 w4 wuFd s s KiE B
B R KR 100m Az4 K BE TR K
2 300m 74A) 9 AKiEssl o 12°C AxsEE= SW
type o] KU SE HiEAA F= Mol HKla, K
& BE 4ot & 75 fER] oAz 3l
ob, mg FA R FelE 2% 8~26°Col K 50m
A7 ki #b & 2.5°C 2 #H—3 #BEE
bl Zba gukdt el SS type o K SE
B A T2 fale] sS4+

2R3 ErbEeld] 4o BE ERES 1mi/l
SEHMEY Zole 140~100°W o = 2 200~100
m KERol= 110°W o] A B mEARFoE 2
FREEA /DY Aol 100m = %%ﬂt}-

BHES K¥E 2HE A9 29 @kl HHR
Al Eebgelst Fotatel vl o ol W=
2Elm, B KBS sttt eE = Kl @
ol otF skolxlm =2 Z1$77F FalAl =H,
1mi/l B BE FREY Zol7t wold+E
Polol erh#el ] MR €1 &2 1
et

r,}
22+

X R

A, 1986. el ke chate] A HFI FL L3

2}9) A, qrFe gy ETE  22(4), 21—31.

=A%, 1980. F=x] sheiede] o AT, FAA A AL
148—153.

wd, 1972, ThEke] $wY oy A, A
a1 12(1), 6—10.

1977. T F=7k. AR A 456—458.

Mimato A1 5A}s3. 1969. A oAHx. %A,

Barkely, R. A. 1968. Oceanographic Atlas of the

A F7.

Pacific Ocean. University of Hawaii Press.
Honolulu.

Dietrich, G., K. Kalle., W. Krauss and G. Siedler,
1980. General Oceanography. p.515. Awiley-
Interscience. Pub. New York.

Hamuro, C. 1963. Measurement of the shape of

the tuna longline and an analysis of efficency.

— 368 —



B ACFES] AbR i BB R

FAQ Fish. Rep. 6(3), 1133—1142.

1975. Fishery-oceanograpic studies

Hanamoto, E.
of the bigeye tuna. Ocean. Rept. 13(2), 58
—71 (in Japanese).

Hanamoto, E. 1986. Effect of oceanographic envi-
ronment on bigeye tuna distribution. Bull.
Kanagawa Pref. Fish. Sta. No. 2.
ISSN 0285—1202, 1—16 (in Japanese).

Laevastu, T and H Jr. Rosa. 1963, The distribu-

tion and relative abundance of tunas in rel-

Exp.

ation to their environment. FAO Fish. Rep.
(6)3, 1935—1851.
Laurs, R. M. 1978. Seasonal migration of North
Pacific albacore tuna. Bull. NMFS/NOAA.
variation of

bigeye

Nakagome, J. 1958. On the seasonal
swimming layers of yellowfin tuna,
tuna and black marlin in the area of Caro-
line and Marshall Island. Bull.
Sci. fish. 23(6), 518--522(in Japanese).

Nepgen, C. 1970. Exploratory fishing for tuna
off the South African West Coast. Investl.
Rep. Div. Sea Fish. S. Aff. (8), 1—26.

Park, S.W. 1972. The fishing efficency of the
tuna longline. Bull. Pusan Fish. Coll. 12(1),
1—16 (in Korean).

Saito, S. and S. Sasaki. 1974. Swimming depth of

in the South Pacific

Fish. 643-

Japan. Soc.

large sized albacore

Ocean-2. Bull. Japan. Soc. Sci.
649(in japanese).

Squire, J. 1963. Thermal relationships of tuna in
the oceanic Northwest Atlantic. FAO Fish.

Rep. 6(3), 1639—1657.
Uda, M. 1935. On the estimation of favorable tem-
longline fishing of tunny.
4(1), 61—65 (in

perature for
Bull. Japan. Soc. Sci.
Japanese).

Uda, M. 1952. On the relation between the varia-
tion of the important fisheries conditions

and oceanographical condtions in the adjac—

ent waters of Japan. I. F. Tokyoc Univ.
Fish. 38, 363—389.

Uda, M. and Y. Nakamura. 1973.
in relation to tuna fisheries in the Indian
QOcean. Spl. Pub., Mar Biol. India. 276—
292 (in Japanee).

Wyrtki, K. 1965. The thermal structure of the
Eastern Pacific Ocean. Dt. hydrogr. Z. Erg.
H. A. 6, 1-84.

Yamanaka, I. 1978. Oceanography in tuna research
Rapp. P. V. Reun. ICES. 173, 201—203
(in Japanese).

Yoneta, K. and S. Saito. 1973.
large-sized albacore and its vertical distri-
bution in the Western South Pacific Ocean.
Bull. Japan. Soc. Sci. Fish. 40, 643—649

(in Japanese).

Hydrography

Studies on the

— 369 —



